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FOREWORD

THEwriting of any Regimental History is a most difficult task, while
in the case of a Corps the difficulties are even greater. This became
abundantly clear when the Council of the Institution of Royal
Engineers tried to draw up a “brief” for Major-General PakenhamWalsh as a guide for writing these two Volumes VI11 and IX,
covering the period 1938-48. I t at once became apparent that there
was a great divergence of views amongst officers on the general lines
on which the history should be written and how much detail should
be included. In the end the “brief” was prepared on very general
lines and most of the detail was left to the author to use his own
judgement.
The collection of material for any history entails an immense
amount of reading of documents, a great deal of correspondence, and
the making of vast quantities of notes. After that comes the exacting
task of condensing the whole and putting it into a form which is
both interesting and easy to read.
General Pakenham-Walsh has been fully occupied on this work
for nearly ten years. In spite of being handicapped by arthritis he has
not spared himself in any way, and he has produced a first-class
account of the very varied activities of the Corps all over the world
during the period under review which includes the Second World
War. He also personally prepared the large number of very clear
sketch maps, which are of great value in conjunction with the text.
I n the Second World War units were changed so frequently from
one formation to another, and the commanders of units, as well as
Commanders Royal Engineers and Chief Engineers, also changed so
rapidly that it was clearly not practical to attempt to give as many
comprehensive lists as was done a t certain stages in the history of
the 1914-18War.
These two volumes should be carefully read by all R.E. officers
in order to learn how the problems and difficulties of the last war
were tackled and overcome. The atomic age is bringing tremendous
changes, but the basic military engineer problems will still be with
us, and there is much to learn from the lessons of the past. Taking
the volumes as a whole they present a fascinating and readable
account of the activities of the Royal Engineers during a most
thrilling period of our history.
E. L. MORRIS,
GENERAL,
CHIEFROYALENGINEER.
September, 1957
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PREFACE
THEwriting of a Corps History always presents many problems,
and though I have had the advantage of having available before
starting the excellent examples left by previous authors in the earlier
volumes of the History of the Royal Engineers, the methods of approach have in every case to be examined afresh.
The fact that the period 1938 to 1948, which I have been asked to
cover, is almost entirely dominated by one major war necessitates a
slightly different approach, as does the fact that the nature of warfare has radically changed. I have also considered afresh the types of
reader for whom the History must cater and have tried to meet
the needs of each, without producing a story which is too diffuse for
anyone. I have had in mind, first the general reader interested in
military history; then of senior R.E. officers of the future who, faced
with problems, technical and administrative, want to know how their
predecessors solved similar difficulties. There are also younger
members of the Corps of future generations who wish to know about
the deeds of their forerunners in war and peace. Finally there are
those who took part in the events described and want to read a
record of the achievements of themselves and their old units.
A consideration of the needs of these classes of readers and the type
of activities recorded has led me to a slightly different approach to
that of previous authors. My own experience of reading about a
period which lies outside my own personal memory has led me to
describe in somewhat greater length the general course of operations.
This would seem especially important when dealing with the Second
World War as so often tactical considerations had to take account
largely of engineering possibilities. Indeed sometimes these latter
considerations iduenced a tactical, and even the strategic, plan of
the higher command. While avoiding technical detail I have tried
to give in general terms in many cases how the main features of
technical problems were met. For those interested in the “stories” of
the Corps I have, at the risk of crowding out facts of greater importance, given space to details of minor actions and the conditions
attending them so as to give a “picture” of events with the atmosphere in which they took place. If in consequence of endeavouring
to meet the requirements of various readers I have failed to produce
V
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a homogeneous and useful book I can only apologize to those who
are dsiappointed.
Major-General Pritchard has called attention in his Preface to
Volumes V to VI1 to the question as to the ideal period after events
recorded for history to be written. If written too soon valuable
information may not be available or mature judgement on events
not formed. If too late the personal experience of participants may
not be available through death or faulty memories. In these two
volumes work on preparation of material started within a short time
after the end of the period covered, but in the intervening eight years
of research and writing considerable fresh material has become
available, but even at the time of writing, 1957, only a few volumes
of the OJicciaZ History ofthe War have been published with their judgements on events based on a wealth of official and other records.
Further delay in publication might have led to more mature
judgement, but on the other hand such delay might rob the narrative
of much of its freshness and would keep those who participated in
events waiting unduly long.
Owing to the close integration of the forces of the British Commonwealth and of their Allies, including those of the various engineer
corps, the Council of the Institution of Royal Engineers decided and
instructed me that where units and formations of Royal Engineers
were employed in any theatre, the work of their sister units of other
engineer corps should be described, though not in such detail as
that of the R.E. The story of work in theatres in which units of the
Royal Engineers were not employed, such as in the South-West
Pacific, are not included though their comrades of Commonwealth
and Allied Engineers performed notable work.
Most of the Dominion Corps of Engineers have published, or will
shortly do so, their own histories which will therefore be complementary to these volumes. The case of the Engineer Corps of India
and Pakistan, during World War I1 both forming part of the Indian,
or Royal Indian, Engineers, is somewhat different as their officers
were largely drawn from the Royal Engineers. Their operations
have therefore been described a t greater length than those of the
other members of the Commonwealth but not so fully as those of the
Royal Engineers. A further volume of the History of the Indian Enginems to cover the same period has been prepared by Lieut.-Colonel
E. W. C. Sandes, for whose assistance in exchange of material and
most helpful co-operation I am deeply grateful.
In connexion with the Indian Engineen I have taken the liberty
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in my references to them to simplify, to the extent of technical
inaccuracy, the titles of their units. At various dates during the war
the Sappers and Miners were absorbed into first the I.E. and later the
R.I.E., those units forming part of the old Corps retaining the title
Sappers and Miners as well as that of the new Corps. For simplicity
in chapters covering the earlier years of the war, such as that in the
African Desert, Malaya, and the withdrawal from Burma, I have
generally used the term Sappers and Miners. In later chapters I
refer to all Indian units as I.E.
Though the various Corps games clubs and other organizations
were quickly revived and flourished after the end of hostilities the
frequent movement of units and the rapid change in personnel on
demobilization hampered activity and it is thought advisable not
to attempt to give any account of their doings in these volumes.
I would like to take this opportunity of expressing my warmest
thanks to the many officers and st& who have given assistance in
the collection and preparation of material. I must mention first the
great help given me by Major-General A. G. B. Buchanan who
collaborated with me in the early stages of the work and prepared a
great deal of material especially on the Works side of which, having
held the post of Director of Fortifications and Works during an
important phase of the War, he was especially well placed to advise.
I have also had from the committee set up by the Institution of
Royal Engineers, under the Chairmanship of successive Engineersin-Chief at the War Office, to advise me, to make recommendations
and criticisms on the early drafts and to decide questions of policy,
the greatest assistance and sympathy. Amongst others who have rendered my task easier are successive Engineers-in-Chief at the War
Office and their staffs who have allowed me to study the large
numbers of documents covering engineer work in the various
theatres; Brigadier H. Latham and the staff of the Historical Section
of the Cabinet Office including the curators and staff in charge of its
records and Major-Generals I. S . 0. Playfair and S . W. Kirby, both
late R.E., authors of volumes of the O$cial History of the War; the
Director of Survey a t the War Office, Brigadier L. F. de Vic Carey,
who has given great assistance in the selection of maps on which those
in these volumes have been based; Major-General Sir Eustace
Tickell who has been most generous with his time in the supply of
information and help in the preparation of the script, and Brigadier
C. C. Phipps and, during his illness and since his much to be regretted death, to Lieut.-Colonel E. E. N. Sandeman, and also to
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the staff of the Institution of Royal Engineers who have dealt
promptly with an incessant stream of correspondence from me and
rapidly cleared up points of doubt on policy. I must also acknowledge with gratitude the authors of various works, mentioned in the
text, in permitting me to quote from their books.
To these and many officers of the Corps, too numerous to mention
individually, who have helped me with detail on which they had
personal knowledge and of whose articles in the R.E. J o u m l and
elsewhere I have freely made use, I would tender my warmest thanks.
Finally I would wish to thank Major A. C. Jenner for the way
he has produced the maps included in both volumes from the very
rough sketches with which I have asked him to work; and also my
daughter-in-law, Mrs. Felicity Pakenham-Walsh, who has not only
typed the manuscript with extreme accuracy but has at the same
time pointed out endless errors in grammar and the spelling of place
names in my drafts.
As in the previous volumes it has been possible to describe only a
small proportion of the work carried out by members of the Corps
in widely scattered localities, from Spitzbergen to the islands of the
Antarctic and from the American continent, through Europe, Asia
and Africa, to the Far East, so as to give some small idea of their
achievements under varying conditions. I n consequence it is to be
regretted that many deeds of gallantry and fine feats of engineering,
all well worthy of mention, have had to be omitted.
NOTE.Where a R.E. officer or senior Commander of British forces
is mentioned for the first time in each volume a footnote is added
giving the ultimate rank achieved and decorations awarded on or
before the last day of 1948 or approximate date of death if previous
to that date. For the provision of much of this information I am
indebted to Messrs. H. J. Hassell and J. M. Chatfield and the staff
of the War Office Record Centre.

R. P. PAKENHAM-WALSH,
MAJOR-GENERAL.
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ABBREVIATIONS

ABBREVIATIONS
special to World War 11, or which were introduced
in the period covered by these volumes, or in comparatively recent
years, only are included in this list. Where the abbreviation is
pronounceable and so commonly used as a word, full stops between
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CHAPTER I
SICILY, JULY-AUGUST,

1943

Inception and planning of invasion-The landings-The advance inland
-Repair of road at Taonnina-Summary of engineer work during
invasion-Railways-Ports-Final
clearance of the Island.
(See Map I , facing this page.)

INCEFTION

AND PLANNSNG
OF INVASION

IT was decided a t the conference between Mr. Winston Churchill and
President Roosevelt, held at Casablanca in mid-January, 1943, that,
after Africa had been finally cleared of the enemy, the island of
Sicily should be assaulted and captured. This would afford a base of
operations against southern Europe, “the soft underbelly of the
whale” in Mr. Churchill’s picturesque phraseology, and open the
Mediterranean to the shipping of the United Nations. General Sir
H. R. L. Alexander’ was appointed to command the (15th) Army
Group, entrusted with the operation, under the Supreme Command
of General D. D. Eisenhower of the U.S.A.*
A basic plan had already been produced by the Joint Planning
StafF in London, the Engineer-in-Chief at the War Office being consulted on the engineer side of the operation. As the Army Group
Commander designate and the staff of the Allied forces to be
employed were already fully occupied with the conduct of operations
in North Africa, it was necessary to form a special planning headquarters a t Bouzarea, near Algiers, so that no time should be lost.
Engineers were represented on this st& by a Colonel R.E. (Colonel
W. J. Cardale)%and an American engineer officer, each with a small
*NOTE:The changes in the higher Command in the Sicilian and Italian
theatres of war during the campaigns in those countries, and also those in
the engineer control, with the names of those holding the higher appointments, are described at the end of Chapter I1 (pages 33-39).

’Field-Marshal The Earl Alexander of Tunis,
eColonel W. J. Cardale, O.B.E.
1

K.G., etc.
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staff. Transportation was represented by a D.D.Tn., and a nucleus
staR.
The difficulties of planning were great. Even when the operation
had started, its ultimate scope and whether it would be followed by
an invasion of Italy had not been settled. Nor could it be decided
until the completion of the African campaign what resources would
be available, or when the assault could be launched. The operation
involved the concentration, at the right time and place, on the
beaches of Sicily of British and American forces dispersed, not only
between the Nile and Morocco but also in the United States and
England. Planning under such circumstances, especially where the
senior officers to be ultimately responsible for the operation were not
always immediately available for consultation, was under a severe
handicap. Allied Force Headquarters at Algiers, Headquarters
Middle East Command a t Cairo, Headquarters Eighth Army in
action in Tripolitania and Tunisia, and the War Departments in
London and Washington, as well as formations, were all concerned.
I t was decided that the operation would take the form of simultaneous landings in the west and south-east of the island. That in the
west was to be made by an American Army (Seventh) under Lieut.General G. S . Patton, that in the south-east by the British Eighth
Army under General Montgomery.' The selection of points of landing and objectives was largely dictated by ( a ) the nature of the
beaches, ( b ) the necessity of the early capture of a number of ports,
and (c) the possibility of the early seizure of airfields.
The plan finally adopted, after much discussion of alternatives, was
that Eighth Army (C. E. Brigadier K. Ray, S.A.E.C.) was to land
on a two-Corps front, with XI11 Corps (Commander Lieut.-General
Sir M. C. Dempsey,z C. E. Brigadier C. C. Duchesne; succeeded by
Brigadier H. H. C. Sugden4)on the right from Cape Murro di Porco
(just south of Syracuse) to just south ofNoto, and X X X Corps (Commander Lieut.-General Sir 0. Leese,6 C. E. Brigadier B. C. Daveye)
on the left astride Cape Passero. First Air Landing Brigade was to
co-operate with XI11 Corps by capturing the Ponte Grande bridge
over the River Anapo south of Syracuse and assisting in the clearing
'Field-Marshal The Viscount Montgomery of Alamein, K.c., etc.
2General Sir Miles C . Dempsey, K.c.B., etc.
BBrigadier C.C.Duchesne, O.B.E, M.C.
4Brigadier H.H.C . Sugden, c.B.E., D.S.O.
6General Sir 0. Leese, Bart., K.c.B., etc.
aBrigadier B. C. Davey, C.B.E.
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up of the town. The remainder of 1st Airborne Division was to cooperate on subsequent days.
The tasks allotted to Eighth Army were:P L A N FOR I N V A S I O N

(i) To capture the port of Syracuse and the airfield at Pachino.
(ii) To establish itself on the general line Syracuse-PozzaloRagusa and gain touch with Seventh Army.
(iii) The rapid capture of the ports ofAugusta and Catania and of
the Gerbini group of ai*ields.
The engineer plan had to allow for:( U ) Dealing with beach obstacles and minefields below and above
high water mark.
( b ) The preparation of tracks up the beaches and of exits therefrom to join up with the existing road system.
(c) The development of the beaches and the beach maintenance
areas including organization of engineer stores, dumps, etc.
( d ) Airfield repair or construction.
(e) Facilitating the advance inland.

1

1

To meet the requirements ( a ) , ( b ) , and ( c ) above, engineer field
units were allotted to the various “Beach Bricks” or “Groups.” These
latter were organized in varying ways according to the previous
experience of the formations concerned, i.e., from Middle East,
North Africa, or the United Kingdom, but in every case they
included a field company and a detachment of a mechanical equipment company. These units started to land with the leading waves.
In this operation the units detailed for the work belonged to formations taking part in the attack, and had, therefore, to be available to
move forward with their formations. In the event, the work on the
beaches was not sufficiently advanced when, owing to the weak
initial resistance encountered, the units were called on to move
forward. This caused considerable difficulty in the organization of
maintenance. I t would have been better if units which could remain
longer on the beaches had been landed early to carry out all except
the most immediate requirements which would have been executed
by the engineers ofthe assaulting formations.
For work on airfields two Airfield Construction Groups R.E. (Nos.
15 and 69, Lieut.-Colonels G. T. Denison’ and W. W. Brown*) were
included in the force. As the enemy were known to possess a number
of airfields on the island it was expected, and proved to be the case,
‘Colonel G . T. Denison, O.B.E.
2Lieut.-Colonel W. W. Brown, C.B.E.
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that the chief work of these groups would be concerned with repair.
It was assumed that the railways would have been so much
damaged that it would not be possible to use them for maintenance
until the operation of clearing the island had been completed. Plans
were, therefore, formed on the basis of the repair of roads and of
their being used as the sole means of supply to the force. Even so the
following railway Transportation units, under Brigadier R. F.
O'D. Gage' as D.Tn., were included in the compositionofthe force:A Headquarters Railway Operating Group.
Two Railway Operating Companies.
A detachment of a Railway Workshops Company.
A Headquarters Railway Construction and Maintenance Group.
Two Railway Construction Companies.
A Railway Bridging Section.
A Section Railway Survey Company.
A Section Mechanical Equipment (Tn.) Company.

I

,

THELANDINGS
The first troops to arrive on the scene were 1st Airlanding Brigade,
with 9th Field Company R.E., which had taken off in towed gliders
from Malta about 6 p m . on 9th July, 1943. The landings of the
gliders made a tale of disaster. In the first place there was a strong
wind blowing. Then many of the tug pilots who had been ordered to
release their tows 18miles out to sea, so as to avoid casualties to their
aircraft (which were required for subsequent operations), misjudged
the distance from shore at which the gliders should be released.
Other tug pilots lost their way through faulty navigation. And,
lastly, many of the aircraft were fired on by allied ships. The results
were that most of the gliders landed in the sea, and that, of those
which landed on the island, many were widely scattered. A few,
however, including that in which the O.C. 9th Field Company,
Major B. S. Beasley,* with a few sappers was travelling, landed near
Ponte Grande. The bridge was captured, the demolition charges
drawn, and the area held, in spite of counter-attacks by the Italians,
until the arrival of 5th Division on 10th July. The casualties were
high, both from crashes in the sea and in the fighting, and of these
9th Field Company suffered their full share. Of the total party of
eight officers and sixty-five men who reached the bridge only nineteen survived.
1Brigadier R. F. O'D. Gage, c.B.E., M.C.
'Major B. S. Beasley. Killed in action, July, 1943.

I

,

,

'

1

'
1

THE LANDINGS

5

In preparation for the assault 261st Field Park Company of 1st
Airborne Division did much work in making special equipment,
including dummy parachutists. T h e night before the landing a party
of R.E. flew with the R.A.F. scattering these dummies over various
parts of the island.
At dawn on 10th July, the assaulting troops, whose convoys had
assembled at Malta the day before, started to land. XI11 Corps
landed on a three-brigade front, 5th Division (C.R.E. Lieut.-Colonel
K. H. Osborne.' 38th, 245th and 252nd Field and 254th Field Park
Companies) on the right, and 50th (C.R.E. Lieut.-Colonel C. E. A.
Browning.2 q 3 r d and 505th Field and 195th Field Park Companies)
on the left. XXX Corps had 231st Infantry Brigade on the right,
51st Division (C.R.E. Lieut.-Colonel H. H. C. Sugden. 274th, 275th
and 276th Field and 239th Field Park Companies) in the centre, and
1st Canadian Division (C.R.E. Lieut.-Colonel G. Walsh, R.C.E.)
with two brigades up on the left. Marine Commandos landed a t
certain points with special tasks, such as the silencing of coast defence
guns. Resistance was surprisingly light all along the front. This may
have been due to the low morale of the Italian Army at this period,
and also to the fact that they may have been lulled into a sense of
security by the high wind which blew on the evening of the 9th and
which, it was probably thought, would render a landing too difficult.
But also the physical defences were slight. No under-water obstacles
were encountered, and minefields were not extensive on the beaches.
Above the beaches in most places there was a thin belt of wire, and
continuous minefields consisting of two rows of Italian mines, many
of which were not armed and so were easily removed. Many of the
concrete works covering the beaches were unfinished. Certainnatural
difficulties to landing were encountered. The majority of the beaches
sloped verv gradually and, in consequence, the landing craft
grounded very early. In certain places off-lying sandbanks formed
false beaches with deeper water inside them. R.E. units were starting
to cut channels through these by blasting or digging, when the arrival
of Canadian vehicle landing ramps and American pontoons made
the work unnecessary. The former were built of strong timber boxes,
I ft. deep and I O ft. wide which could be built in piles and coupled
together. The American pontoons formed causeways 175ft. long and
I I ft. wide. Both were used with considerable success. In certain
places rocky outcrop were at first avoided, but it was soon found
'Lieut.-Colonel K. H. Osborne, D.s.o., o.B.E., M.c., T.D.
aBrigadier C. E. A. Browning, M.C.
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that with little work by engineers they could be made into excellent
natural jetties.
The ease with which the landings were made brought a complication to the work of the engineers on the beaches. Masses of stores
poured ashore before the R.E. units had had time to prepare proper
tracks and exits, and the beaches became congested. I n the one case,
owing to opposition, the beachhead was cleared by indirect action
from another beach and the R.E. units were able to get ahead with
their work before the main flow of stores began. Beach roads and
exits made of Sommerfeld track and chespaling were used extensively
to get vehicles on to the road system. Water tanks, mostly of a portable canvas or rubber type, were set up on the beaches and filled with
water pumped ashore from landing craft by trailer fire pumps.

I

THEADVANCE
INLAND
By the evening of the first day, 10th July, XI11 Corps, advancing
by the bridge captured by 1st Airlanding Brigade, had captured
Syracuse and its harbour, while XXX Corps had secured the airfield
at Pachino. Thus all objectives had been taken and a deep bridgehead secured. The American Seventh Army on the left had made
similar progress. Progress had indeed been so satisfactory, that a
parachute landing by 2nd Parachute Brigade, to which 2nd Parachute Squadron R.E. was attached, which had been planned to
capture a bridge and area south of Augusta on 11th July, was
cancelled.
The airfield at Pachino was found to have been completely
ploughed up. Taken over by 69th Airfield Construction Group R.E.
on the evening of D day, it was made operational for fighters by the
morning of 12th July, and completed to take five squadrons R.A.F.
on the 14th.
On I Ith July, the advance of Eighth Army continued in spite of
limitations to movement due to it having been possible to land only a
small proportion of the transport vehicles. XI11 Corps, in intense
heat, pressed on half-way to Augusta, while XXX Corps expanded
its bridgehead to Pozzallo and Ispica.
Against stiffening opposition, for the Germans had reinforced the
Italians with some first-class divisions, the advance of both armies
continued at a good pace. Augusta was captured by 5th Division
early on 13thJuly, on which date the Americans captured three vital
airfields. General Montgomery directed two thrusts by Eighth Army,
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one by XI11 Corps towards Catania, the other by 1st Canadian
Division in a circling movement to the left round the west side of
Mount Etna. To assist the advance of XI11 Corps the third of three
airborne operations planned was carried out on the night of 13th/
14thJuly. This was performed by 1st Parachute Brigade, assisted by
1st Parachute Squadron R.E., and was designed to capture the
Primosole Bridge over the River Simeto on the southern edge of the
Catania plain and to hold it until the arrival of troops of XI11 Corps.
Once more the aircraft were fired on by Allied ships, which had been
the object of bombing attacks by enemy aircraft, suffered casualties,
and were badly scattered. The bridge was, however, captured by a
small mixed force of about I 20 men under the personal command of
the Brigadier, and the R.E. of the party successfully withdrew the
charges the enemy had laid. The party was the object of violent
counter-attacks for the next two days, in which it was once driven
off the bridge, but managed to recapture it intact and to hold
it, the R.E. members of the force taking their place in the fighting,
until relieved by 50th Division on the 15th. But the R.E. were not
finished with the bridge yet. On 22nd July it was hit by a heavy
howitzer shell. While the damage was confined chiefly to the road
surface, the classification had to be reduced from Class 40 to Class 9.
Accurate shelling interfered greatly with repair work, but in the early
hours of the 25th it was re-opened to Class 40 traffic. On the night
of qth/28th July, it was again hit, this time by a smaller shell which
did not damage the girders, and the R.E. were able to re-open the
bridge on the evening of the 29th. On the evening of the 31st, it was
again hit by a shell ofheavy calibre. A clear gap of 25 ft. was blown in
the roadway which was otherwise also extensively damaged. This
entailed the construction of an equipment bridge over the gap, but
by this time a Bailey bridge had been erected and was in use close by
and there was consequently no need for speed in repair.
Enemy resistance on Eighth Army front increased greatly, and,
pending the arrival of reinforcements from North Africa and the
American drive in the west taking effect, there was a comparative
lull in the fighting on this front until early August.
The operations, which continued without intermission till the
clearance of the island was complete, were resumed by Eighth Army
on 3rd August. By the 5th, Catania, Misterbianco, and Paterno had
been captured by 5th Division, supported by 5oth, and next day
Seventh U.S. Army, which had been swinging to its right along the
north coast, captured Troina after fierce fighting. The country over
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which Eighth Army was now advancing lay between the eastern
foothills of Mount Etna and the shores of the Straits of Messina. It
offered many obstacles to rapid advance, and therefore called for
great efforts by the engineers of the force. I t was a thickly inhabited
strip of country, highly cultivated, and intersected by stone walls of
vineyards and olive groves as well as by streams and ravines running
down to the sea. The roads, especially inland, were often cut along
the sides of mountain slopes and offered every opportunity to the
demolition activities of the Axis engineers, opportunities of which
they took full advantage.

I

REPAIROF ROADAT TAORMINA
An interesting example of this type of demolition, and of the work
necessary to repair it, occurred at Taormina. I n this case much of the
damage had been done by shelling by a British Monitor before the
enemy withdrew, though the latter had added his own quota to the
destruction. The road was cut into the face of a rock cliff, which rose
sheer, in places overhanging, and fell vertically to a railway at the
base of the cliff zoo ft. below. The railway ran about 20 ft. above sea
level through a tunnel piercing a headland. The road had been
partly demolished by the naval gunfire, and the enemy had completed the demolition of the road, leaving a gap of about IOO ft. The
rails had been taken up between two points at which the road came
down to track level on each side of the gap. This was probably done
to provide an alternative road route in case the road had been cut.
But to prevent our troops using the same deviation, the enemy in
their retreat had blown in the southern mouth of the tunnel which
was also completely covered with spoil from the hillside. The demolition of the tunnel seemed to have cracked the cliff face above and
there was danger of further damage to the road if the spoil were
removed. There was no alternative route.
C.R.E. XXX Corps Troops ordered up one field company, and a
Bailey bridge platoon of a bridge company. Reconnaissance of the
site started on 15th August, when it was estimated that a bridge 150160 ft. would do the job. That evening clearance of the site was
started to find out how much of the road was still sound and where
the bank seats could be bedded down. When this had been done it
was found that on the narrow road it would not be possible to build
and launch a bridge of the size necessary. So a section of a tunnelling
company, R. Canadian Engineers, was called up to widen the road

,
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by removing the cliff face above for a thickness of I O ft. and a height
of 15 ft. for about 130 ft. each side of the gap. For work on the
farther side of the gap the boring rigs had to be sent round by sea,
and for this a landing place and a route clear of mines had to be
found. All this meant delay, and, as the field company could do little
till the tunnellers had done their job, it started to try to open up
the railway tunnel as an alternative route. A bomb disposal section
first checked the tunnel for mines and booby-traps as far as possible.
After a day’s work it was found that further work on the tunnel
might cause a landslide which would further imperil the road and
block the tunnel. By the morning of ~ 1 sAugust,
t
the tunnellers had
done sufficient of their work to enable the bridge assembly to start,
and, no more major difficulties being encountered, the road and
bridge were opened to traffic just eight days after the operation was
ordered.
This operation well illustrates the complexities which may occur in
engineer work, the difficulty in giving an estimate of time for a
particular job, and the co-operation frequently required between a
number of special engineer units on one job.
SUMMARY
OF ENGINEER
WORKDURING
INVASION
I

I

1

Altogether during the course of the operations thirty-eight Bailey
and twenty S.B.G. bridges were built, in addition to a number of
causeways, minor bridges, and much filling of craters. The two
airfield construction groups, R.E., prepared sixteen fair weather
airfields, of which two were permanent Italian fields which had been
badly damaged by bombing and ploughing. These formations were
somewhat hampered in their work by shortage of transport and
insufficiency of transporters for the mechanical equipment.

RAILWAYS
Though, as stated above, the campaign was planned on the
assumption that there would be no rail traffic till after the operations
to clear the island were completed, in fact the railways were found in
good order, and even before the first of the railway operating troops
arrived, five days after the first landing, the Italians had started to
operate trains in the Syracuse area. Following the arrival of R.E.
operating personnel, a military control was established at Syracuse
and the locomotive depot put under military supervision. By zznd
July, a railhead for XXX Corps had been opened at Scordia and was
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pushed forward gradually behind the advancing troops, reaching
Catania by the end of August.
An outstanding feature of this campaign was the willing COoperation of the Italian railway men even though their country was
still at war with the Allies.

,

PORTS

In this campaign all military work a t the ports was the responsibility of Cs.R.E., Works, who had under command the Transporta-

,

tion units available. Later D.D.Tn. took charge of Port Operating
Units R.E. The work at each port was co-ordinated by a joint
services Port Control Committee. Engineer Port units in the order
of battle of the British element of the force included :-

Two Dock Group Headquarters.
Nine Port Operating Companies.
Two Port Maintenance Companies.
One Stevedore Battalion.
One and a half Inland Water Transport (Port Operating) Companies.
One “Z” Craft Operating Company (Indian).
One Port Construction and Repair Group Headquarters.
One Port Construction and Repair Company.
One Port Repair Ship.
Though Port nperating Companies were included, the only craft
which arrived were those of the “Z” Craft Operating Company from
the Middle East, so these units had to rely on the capture of civilian
tugs and barges. Luckily few of these had been destroyed, and a
number fell into Allied hands and were used.
The principal ports concerned were Syracuse, Augusta, Catania,
Messina, and Milazzo. At none of these was serious damage found to
have been done to quays when the ports were occupied, but at
Catania, which was to be used as the main port for the invasion of
the “toe” of Italy, all the dock cranes had been destroyed, and all
craft in the harbour sunk. At this port sixteen L.S.T., eight L.C.T.,
and eight deep-water hards were made by port construction and
repair companies.
I t was noted by those concerned with the rehabilitation of these
ports that it is the non-essential civilian who creates the worst problem
in the restoration of a heavily bombed town for military use. I t is

I
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important as far as possible to prohibit their return until arrangements for food, water, sanitation, and accommodation have been
made. Cs.R.E. Works accordingly rapidly reorganized and reestablished the essential services in the various ports, using as far as
possible the civilian organizations which from the beginning were
found to be co-operative, although lacking in equipment and transport.

I

1

1
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FINALCLEARANCE
OF THE ISLAND
In the final stages of the campaign Eighth Army, having passed
Mount Etna, joined hands again with U.S. Seventh Army, which on
reaching the north coast of the island, had swung right. In preparation for the invasion of Italy, Headquarters XI11 Corps with 5th and
1st Canadian Divisions were pulled out into reserve, and X X X
Corps with 50th and 51st Divisions continued the pursuit. Both
Armies used amphibious landings in rear of the enemy to loosen his
hold and speed the advance. General Alexander in his dispatch
notes that, in the case of those made by Seventh Army, these landings
“were of the utmost assistance in accelerating the advance on the
coastal road which was delayed by extensive demolitions. The road
was in part built en corniche and the work of the American engineers
in restoring it was worthy of the highest praise.”
On the night of 16th August, American troops entered Messina,
followed a few hours later by Commandos from XXX Corps. Just
before dawn on the 17th, the last of the German troops sailed from
the island. Sicily had been conquered in thirty-eight days.

CHAPTER I1
ITALY, 1943
The objects 01 the campaign-Planning-Landing
in the “Toe” of ItalyLanding at Taranto and advance up east coast-Landing at Salemo
-Capture of Naples-Crossing of River Voltumc--Eighth Army
advance from Foggia-Crossing of River Sangro-Work in rear of
the Armies-Ports-Railways-Roads-Other
engineer services in
base and L. of C. Areas-Survey-Higheren,qineer
organization.
.
(See Map I , facing p. I of Chap. I, and Map 2, facingp. 17 of
Chap. 11)
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THEOBJECTS
OF

THE

CAMPAIGN

THEoccupation of Sicily was a preliminary to an advance into Italy,

I

but the two campaigns differed in their basic relation to the rest of
the strategy of the war. The occupation of Sicily was an essential
part of the operations tO secure the free passage of the Mediterranean
Sea as a means of Allied communication and to eliminate the Axis
threat to south-east Europe and Asia. As such the campaign was
accorded high priority. The invasion of Italy, on the other hand,
was subsidiary to the main campaign for the invasion of Europe, and
intended to end the already weakening adherence of Italy to the
Axis. This would have the effect of attracting the maximum numbers
of German troops away from the main theatre. Because of the subordinate role of the Italian campaign the resources available were
always limited, and from time to time were drawn on in favour of
the theatre in north-west Europe with its higher priority.
A further aim in the invasion of Italy was the capture of the important airfields in that country, especially those about Foggia and
Rome, and so to enable the Allied Strategic Air Force to extend and
intensify its attacks on targets in Germany.

PLANNING

As soon as the invasion of Sicily was well established, plans and
preparations were taken in hand for an assault on the mainland. If a
long fighting advance up the length of Italy were to be avoided, an
apparent solution was in the form of amphibious operations to secure
I2

LANDINGS I N SOUTHERN ITALY
‘3
bridgeheads well up the coast. Such operations were limited in scope
by the necessity of land based air cover, which in the case of fighter
aircraft could not be given at too great a distance. It was, therefore,
decided to make a first landing in the “toe” of Italy to secure air
bases, to be followed shortly by a landing farther up the west coast a t
a point within the “umbrella” of aircraft working from these airfields.
The spot selected for this second landing was Salerno.

LANDING
IN THE “TOE”OF ITALY
The landing at Reggio, in the “Toe”, was camed out by XI11
Corps of Eighth Army and consisting of 1st Canadian and 5th
Divisions, the Engineers of Corps and Divisions being supplemented
by three field companies for beach work, 69th Airfield Construction
Group, I 38th Mechanical Equipment Company, while Transportation was represented by 160th Railway Construction Company and
part of g32nd Port Construction and Repair Company with a Port
Repair Ship. Preparations included the improvement of port
facilities on the east coast of Sicily, and the replacement of the guns
of four regiments of artillery at San Stefan0 by dummies, the real
guns being moved to the shores of the Straits of Messina to cover the
landings. The landing, which took place on 3rd September, 1943,
was almost unopposed and there was little resistance during the subsequent advance through Calabria. At and around Reggio the chief
task of the Engineers was the construction of landing craft ramps,
“Z” craft berths, and a train ferry terminal, while the Port Repair
Ship pumped out the dry dock. Inland the Germans had demolished
many road and rail bridges, but demolitions were less thorough than
later in the campaign. Even so many road diversions had to be made,
twenty-four Bailey bridges built, and permanent repairs carried out
to ten large steel-girder railway bridges using rolled steel joists or
by welding new members into steel lattice girders. Finally aircraft
landing strips were constructed at the rate of one a day.
LANDINGAT TARANTO
AND ADVANCEUP EAST COAST
A further unopposed landing was made at Taranto by 1st Airborne Division (C.R.E. Lieut.-Colonel M. C. A. Henniker’) on 7th
September. Once again here, and for some distance inland, no
demolitions were encountered, and the “heel” of Italy was quickly
secured. Even sections of the railways were working and an enterprising patrol, travelling by rail in a train driven by a sapper of 261st
‘Lieut.-Colonel M. C. A. Henniker, D.s.o., o.B.E., M.C.
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Field Park Company, raided deeply into enemy territory and released 300 prisoners of war. But there was still much engineer work
to be done, clearing debris from railway lines, repairing airfields,
removing mines and tank traps, making a diversion round an
unreliable bridge in the dock area, setting up water points etc.; 9th
Field Company carried out an unaccustomed task, that of operating
Taranto docks until the arrival of a Port Construction and Repair
Company.
With the “foot” secured, V Corps (C.E. Brigadier M. R. Caldwell’) was able to land and take charge of operations up the east
coast. Its first objective was the group of airfields about Foggia, the
importance of which has been mentioned. These, which were
captured on 27th September, were chiefly grass and had all been
badly cratered by bombs. The development of new strips was undertaken by 69th Airfield Construction Group, and later these were
extended by 14th Airfield Construction Group (Lieut.-Colonel
G. N. Cornfortha) and American Engineers.
The advance to Foggia involved the capture of the ports of
Brindisi and Ban, which were required to supplement Taranto for
the maintenance of Eighth Army. Neither port had been seriously
damaged either by the enemy or by Allied bombing, and at this stage
only minor work was required to develop the port facilities.
An important engineerjob started at this time was the repair of the
Apulian Aqueduct. This carried water from the west of Italy across
the Apennines to feed the dry area in the “heel.” The Germans had
put the aqueduct out of action. Measurement chambers, five aqueduct bridges, siphons, pumping stations, reservoirs, tunnelled
sections, and junctions had all been efficiently destroyed. The whole
was repaired in three weeks by the Italian Aqueduct Corporation
with R.E. assistance.
LANDING
AT SALERNO
The landing at Salerno Bay, the most important in the. Italian
campaign, was carried out on 9th September by Fifth Army, comprising the VI American and X British Corps (C. E. Brigadier
B. T. Godfrey-Faussetta). The latter was made up of the 7th
‘Brigadier M. R. Caldwell, C.B.E. Killed on service, 1944.
2Lieut.-Colonel G . N. Cornforth, T.D.
*BrigadierB. T. Godfrey-Faussett, c.B., D.s.o., o.B.E., M.c.,

A.D.C.
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Armoured (C.R.E. Lieut.-Colonel A. D. Hunter.l4th and 21st Field
and 143rd Field Park Squadrons), 46th (C.R.E. Lieut.-Colonel
J. C. Walkey.z 27oth, 2 7 1 s and 272nd Field and q 3 r d Field Park
Companies),Band 56th (C.R.E. Lieut.-Colonel R. I. C. B1enkinsop.s
4md, 220th and 221st Field and 563rd Field Park Companies)
Divisions. X Corps, which was on the right, encountered neither
underwater obstacles nor elaborate defences, and not even much
wire or mines; but after the capture of the first objectives they were
heavily opposed and a t first could make little further progress.
By 12th September, the enemy counter-attacks had grown fierce
and in the following days the situation in the bridgehead was
critical. In the restricted area held the traffic congestion was appalling. T o assist in easing this, Royal Engineers widened tracks and
made diversions, while “some magnificent work by bulldozer
drivers kept the traffic moving slowly.” Bulldozers of one
company extricated seven ditched tanks on the first day of the battle.
R.E. units also constructed culverts to give access to dumps off roads,
made defensive preparations for demolishing bridges over the River
Tusciano, set up and operated water points, re-opened the port of
Salerno, and constructed landing grounds. Part of 15th Airfield
Construction Group started work immediately on repairing the
existing airfield at Montecorvino, removing demolition charges
under close fire which eventually forced them to stop work, and, with
increasing pressure from the enemy, to take part in the infantry
fight, like so many other R.E. companies at this critical period. Even
so by the third day two other crash strips had been completed and
taken into use. Later nine landing strips in all were constructed.
By 15th September, the near approach of Eighth Army from the
south and the exhaustion of the Germans, led to a relaxation of the
pressure and on the 22nd the Fifth Army broke out of the bridgehead.
X Corps moved north towards Naples, the advance through the hills
being fiercely contested. On the main road to Naples two vital
bridges were encountered at La Molina and La Cava at sites where
diversions were impossible. I n an endeavour to capture the two
bridges intact, infantry cut the road to the north beyond the bridge at
La Molina, and a non-commissioned officer of 27mt Field Company
crawled to the bridge in daylight and removed the charges. Next
night the bridge was captured intact. At La Cava, however, the
‘Colonel A. D. Hunter, D.S.O.
*BrigadierJ. C. Walkey, C.B.E.
3Colonel R. I. C. Blenkinsop, D.S.O.
a.e.g-8
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enemy succeeded in blowing up the bridge. At S. Mango a Bailey
bridge was built well forward under fire, and it was subsequently
learnt that the infantry covering party had been wiped out.

CAPTURE
OF NAPLES
As the plain of Naples was reached heavy rain fell and difficulty
was experienced in locating mines in submerged potholes on the
roads. Naples was captured by 1st October, and a week later the
River Volturno was reached. Here all the bridges had been blown
and the north bank was heavily defended. In the advance from
Salerno to the Volturno the Royal Engineers built twenty-three
Bailey bridges, besides carrying out normal work on road repair and
improvement. The two main airfields, which had been badly
damaged, were repaired. That at Pomigliano had been cratered in
twenty-seven places by demolition charges, and at Capodichino
300 bomb craters had to be dealt with.

’

only the latter and the units of 46th Division R.E. had had training
in Bailey bridging. The others, having been engaged for a considerable time in the desert, had bad no opportunity for this. At this
period of the campaign, so soon after the initial landing, floating
bridging equipment was not plentiful, and a large proportion of the
pontoons which had arrived had been damaged in transit. I t was,
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therefore, ordered that floating bridging material would only be
called forward with Corps approval. There were, however, available
a certain number of landing craft, assault boats, and Class 5 rafts.
The Corps engineer plan provided for a Class g floating bridge
near Capua on 56th Division front, a Bailey bridge a t Grazzanise on
that of 7th Armoured Division, making use of one remaining span of
a German trestle bridge, and a Class 30 Bailey pontoon bridge at
Cancello on 46th Division front. One field company from X Corps
Troops (C.R.E. Lieut.-Colonel K. Brinsmead)' was allotted to assist
each division.
Reconnaissance started on the night of 8th October, and continued
until the xxth, the day before the attack. On two occasions a R.E.
officer (Lieutenant D. J. Geara of 270th Field Company) swam the
river to the enemy occupied bank and got accurate information as
to the width of the river and the nature of the far banks. Meanwhile,
work was directed towards re-opening the coastal road to Castel
Volturno on the left flank. This entailed the construction of three
Bailey bridges of 70, I 30 and 50-ft. spans.
The assault was launched on the night of the 12th. 56th Division
was unable to cross in the face of heavy mortar fire and its attack
was called off. 7th Armoured Division got part of two battalions
across and the R.E. established a Class g ferry which carried over
four anti-tank guns with jeeps and ammunition. Then, though
the bridgehead was narrow and less than 300 yds. deep, work
started on the Bailey bridge at Grazzanise. 46th Division got some
troops across and one ferrying raft was launched but was immediately sunk by fire. Next night the assault was renewed. 56th Division
stood fast but crossed later to its right flank by a bridge built under
a smoke screen by U.S. Engineers. On the fronts of 7th Armoured
Division and 46th Division ferries were got into operation at one and
two sites respectively. That for 7th Armoured Division was near
Grazzanise bridge. On 46th Division front one ferry began to operate
west of Castel Volturno early in the evening and put across ten antitank guns with transport during the night. This ferry continued
working until 19th October, when it was moved to the site of a
civilian ferry in the town as its own approaches WRIC cut up L d y .
The other ferry was organized upstream of &stel Volturno, but, as
extensive work had to be done en the %r approaches, it was not
'Colonel K. Brinsmead, D.S.O.
SMajor D. J. Gear.
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finished until the next evening. In its first night's operation this ferry
transported sixteen anti-tank guns, five carriers, transport, and
several tons of stores, in spite of the fact that even after considerable
work, the far bank was still so steep that the guns had to be winched
up the slope by a cable drawn by a tractor on the near bank.
Owing to the shallow depth of the bridgehead and the necessity of
avoiding risk to the small amount of bridging equipment available,
work on the floating bridges was not allowed to be started until the
15th. Meanwhile heavy enemy fire delayed work on the Grazzanise
bridge, but it was opened to traffic-the first bridge across-at
4 p.m. on the 16th.
Work on the approaches to the Class 30 floating bridge at Cancello
started on the morning of the 15th but, after a few bays had been
built, the Corps Commander decided that, owing to the slow progress of the advance in that sector, it should be built at Capua
instead. Therefore 46th and 56th Division R.E. exchanged Bailey
and folding-boat equipment, but, as the former alone had trained
with Bailey pontoon equipment, one of its field companies was lent
to 56th Division to work with one of its field companies and a part
of a Corps troops company. 46th Division R.E., having collected the
folding-boat equipment, completed the approaches they had started
at Cancello and opened the Class g bridge for traffic at 5.30 p.m. on
the 17th.
At midnight 16thl17th work started on the Bailey pontoon bridge
at Capua, the advance of the Americans on the right having forced
the enemy to withdraw. The bridge, the first Bailey pontoon bridge
to he built in the field, consisted of two 120-ft. landing bays necessitated by the steep banks and the changes in the level of the water,
and three 42-ft. floating bays. It was opened to traffic ten minutes
after midnight on the ~ g t hhaving
,
taken forty-eight and a half hours
to build.
With the advance of the Fifth Army beyond the Volturno the
troubles of the engineers with that river were not over. At Capua the
pontoon bridge was replaced by a Bailey bridge and an American
piled timber bridge. At Grazzanise the bridge built during the battle
was swept away by the river in spate and was replaced by a pontoon
bridge. This withstood spates successfully until I ~ t February,
h
when
it was broken by a sudden rise of the river of 17 ft. The wreckage
piled up against the bridge at Cancello down-stream destroying it in
turn. The pontoon bridge was not replaced, but U.S. Engineers
built another Bailey bridge. The bridge destroyed at Cancello was a
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piled timber bridge built after the battle to replace the folding-boat
bridge.
Beyond the VoIturno Fifth Army once more had to advance
through mountainous country and drive the enemy successively
from peak to peak until the valley of the River Garigliano was
reached. Rain now increased the difficulties of the engineers. I n the
forward areas R.E. units of X Corps slaved to open and maintain
jeep tracks, while in rear areas Army engineer units were busy with
the provision of all weather roads. The main roads were generally of
high standard, but all others were poor tracks at the best with their
water-bound macadam, but usually with no surface at all.
EIGHTHARMYADVANCE
FROM FOGGIA
Meanwhile Eighth Army, which was composed almost entirely of
British troops, continued its advance up the east coast beyond Foggia.
In this area the foothills of the Apennines run almost to the sea.
Between them run several rivers with wide beds of shingle, normally
carrying only a trickle of water but covered by a raging flood after
rain. The area was poorly served by roads. The only main roads
were the coastal and inland highways, numbers 16 and 17, the
former asphalted as far as Termoli, but thence deteriorating into one
of the worst main roads in Italy-narrow, twisting, and water-bound
without any nearby source of good road stone for repair. These
conditions were rendered all the worse by the very thorough demolitions carried out by the Germans in their retreat and by the onset of
wintry weather conditions. Rains made maintenance of roads a
heavy responsibility not only in maintaining the surface, but also in
dealing with the effects of landslides and wash-outs which were
frequent. The danger of spates, and the need to maintain the momentum ofthe advance, made the rapid construction ofhigh-level bridges
essential.
The first objective was the small port of Termoli, beyond the
River Biferno. On 3rd October, a brigade landed successfully at this
town and linked up with 78th Division (C.R.E. Lieut.-Colonel
H. C. W. Eking.l zrqth, 237th and 256th Field and 281st Field Park
Companies), which was leading the advance by land. The Royal
Engineers of this Division bridged the Biferno with a foldingboat bridge. Between 4th and 6th October, the Germans counterattacked and drove our left flank back across the river which chose
'Colonel H. C. W. Eking, D.S.O.

CROSSING OF RIVER SANGRO
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that unfortunate moment to rise in flood. To enable our tanks to
recross, 214th Field Company had hurriedly to construct a Class 30
bridge, consisting of a 100-ft. Bailey bridge, across two demolished
spans of the bridge on Highway 16, and a third repaired span. The
bridge was built under fire, in incessant rain, four bricklayers laying
5,000 bricks in nine hours on the demolished piers. The bridge was
completed in about thirty hours and allowed tanks to cross to redress
the battle. Later 7th Field Company, Sappers and Miners, of 8th
Indian Division, added another Bailey bridge across the river.
Two assault crossings were made in the attack across River
Trigno by 8th Indian Division [C.R.E. Lieut.-Colonel C. M.
Maclachlan.’ 7th, 66th and 69th Field and 47th Field Park Companies, S . and M.) but at the first attempt the tracks leading forward
were rendered impassable by heavy rain. In the interval before the
second, reconnaissances were made for the replacement of the bridge
on Highway 16 opposite San Salvo. This had been a multi-span
brick arch bridge which had been destroyed effectively. A gap of
340 ft. had been blown and the piers destroyed. Work was started
by 561st and 586th Field Companies under C.R.E. Eighth Army
Troops (Lieut.-Colonel L. E. A. Gwynne)2 on the same night during
which San Salvo was captured. Three temporary crib piers 15-20 ft
high were built on rubble foundations spaced for 70, 100, 100, and
70-ft. spans, and a continuous Bailey bridge 340 ft. long launched
across, the whole being completed in thirty-six hours. Later two
permanent crib piers on concrete foundations at wider spans were
interposed and the temporary piers dismantled.
To support the subsequent advance two landing grounds were
built near Termoli by 69th Airfield Construction Group. No piercedsteel plank was available at first, so at one of these “impact” strips,
where aircraft would exert maximum pressure, were made at each
end. These were built of bricks laid on edge, in herringbone pattern,
on sand with gravel and stone rolled in the middle of the runway.
Later when pierced-steel plank became available it was laid on the
gravel and stone portion. Subsequently both strips were converted to
all-weather fields.
CROSSING
OF RNER SANGRO

Still another river line-the Sangro-faced Eighth Army in its
advance up the east coast. This was the largest river encountered by
‘Colonel C. M. Maclachlan, O.B.E.
Wolonel L. E. A. Gwynne, c.B.E., T.D.
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the Army in 1943. Between the sea and the first bridge inland-that
by which Highway 16 crossed-it was about 1,000 ft. wide with low
river banks and flood banks behind them. Between this bridge and
the second-at Paglieta-the river narrowed to 750 ft. or less with
8 to 12-ft. banks b u t no flood banks. The flow of the river was usually
small, but heavy rain in the hills would bring down torrents, which
covered the whole bed to a depth of 6 ft., and raced to the sea at
1 2 knots. A ridge on the north bank gave the Germans excellent
observation except over some dead ground below an escarpment on
their own side of the river. Before the battle the engineers had to do
much heavy work in improving the appalling main supply route,
Highway 16, from Termoli. They also constructed approaches to
gun areas, in one case four miles of track being widened and
surfaced.
The river was reached on I ~ t November,
h
and, from then until
the first assault, engineers worked on the far bank reconnoitring
banks, tracks and minefields, and clearing several of the latter.
On the night of the 19th the 78th Division forded the river astride
the Sangro bridge and the R.E. started to prepare approaches to the
sites offive previously selected assault crossings. Rain fell on the 20th.
The hope of using fords was abandoned and it was decided to postpone the second part of the attack until low-level bridges could be
built.
For these four new sites were selected, and on the night of zrst/
zand a 100-ft. Class 30 Bailey bridge was built by Sappers and
Miners of 8th Indian Division, and one of 140-ft.by R. E. companies
of 78th Division. A third had been planned but the equipment did
not arrive in time to allow the bridge to be completed in darkness.
On the same night Royal Engineer units of 78th Division established
two ferries. The third bridge was built on the next night by units of
78th Division, but at dawn much work remained to be done on the
exits on the far bank.
On the 23rd the Sangro rose and quickly covered all the bridges,
the bridgehead was cut off, and for the next forty-eight hours was
supplied by amphibious craft working north and south across the
mouth of the river.
On 24th November the level of the Sangro fell. All ferries had been
washed away but one bridge only had been damaged and this was
repaired during the following night. On the night of a5th/a6th,
German artillery fire caused blocks on the approaches to the bridges,
and by the time these had been cleared the river had risen again and
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covered the bridges. Another bridge was damaged but soon repaired,
and the unfinished exit road from the third bridge was completed.
On the 27th, the Class 30 bridge upstream of Highway 16 was hit
by shell-fire and collapsed. I t was accordingly decided to build a new
Class 30 bridge at a fresh site unknown to the Germans. That night
the main attack by 8th Indian Division was launched, and shortly
afterwards the Battle of the Sangro was won. During it four other
bridges were built on this front, while Dominion Engineers built two
further Bailey bridges behind 1st Canadian and 2nd New Zealand
(C.R.E. Lieut.-Colonel F. M. H. Hanson, R.N.Z.E.) Divisions
further upstream.
But if the Germans had been defeated, the Sangro was not. On
4th December, it rose again and outstripped all its former efforts.
Running at I O knots it damaged every completed bridge, two were
washed away, one collapsed, two had piers destroyed, and one
sustained minor damage. The water level did not drop until the 7th,
when two of the bridges were repaired and one replaced by a
floating bridge.
Meanwhile, work continued on a high-level bridge on Highway 16,
called the “Sangro Bridge.” This was the longest Bailey bridge built
during the campaign in Italy-1,126 ft. long for Class 30 loads. The
original bridge had consisted of nineteen brick arches, all of which
had been destroyed by the enemy, while of the original eighteen
brick piers four had been demolished, the remainder being left
standing. The new bridge was built of double-single Bailey equipment supported by timber bridge seats on every intact pier. The
bridge was built in three sections, as it was feared that continuous
girders over 1,100ft. long would be liable to excessive oscillation.
Adjacent to the site was a low-level crossing which remained in use by
the Army while the new bridge was being built. This shared the
approaches, so that traffic control was of the greatest importance. An
engineer control post was set up on the southern approach, where all
stores and bridging vehicles were halted and called forward by telephone as required.
Work was started on 4th December, and thereafter proceeded
continuously, the site being floodlit at night. The tops of the fourteen
piers still standing were levelled and steel cribs surmounted by
timber bridge seats were erected on them. The debris of the demolished piers was cleared by bulldozers to a level surface. On this
foundations, consisting of large reinforced concrete mats on pipe piles,
were laid. On these again steel framework, embedded in 2+ fi. of
CROSSING OF R I V E R S A N G R O
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concrete, was erected to support the Bailey girders. These framework piers were strengthened by 3-in. steel wire rope anchorages
made fast to the piers 15 ft. from the bases and carried to holdfasts
upstream. In the case of the two demolished piers next to the north
bank the remains were covered with soil removed from the northern
approach. After the soil had been consolidated, grillages to take the
bankseats were built on top. The preparation of piers and approaches
was the determining factor in the time of building the bridge. As a
result there was ample time for the most careful setting out and
assembly of the bridge itself. The bridge when launched was of
skeleton construction with single-trusses. It was launched by hand
up to the tenth pier; thence a tractor helped to push it to the fourteenth, and the winch of a heavy tractor pulled it the rest of the way.
I t was then jacked down on to its seatings, trusses doubled, and
decking laid.
I n spite of violent spates of the river during construction the
bridge was opened to traffic on 14th December. It was built under
the direction of Lieut.-Colonel L. E. A. Gwynne, C.R.E. Eighth
Army Troops, by 561st, 586th, 587th Field Companies, 1st Canadian
Drilling Company (detachment), and part of 138th Mechanical
Equipment Company, assisted by six pioneer sections.
On the north bank of the river extensive minefields were encountered, 47th Field Park Company, S. and M., of 8th Indian Division
alone clearing 261 Tellermines in two days.
Some distance farther on the River Moro was reached, the crossing of which provided a problem out of all proportion to the size of
the obstacle. A bridge was needed at a site at which, owing to a
right-angled bend in the approach, it was impossible to launch a
girder from the near bank. I t was decided to attempt to build the
bridge from the enemy’s side. Although the official opinion was that
“the tactical situation does not permit work on the Moro bridge,”
on 8th December, bulldozers got to work and cleared an area for the
bridging lorries. 69th Field Company, S . and M., crossed the river,
swept the site and exits on the far bank clear of mines and prepared
seatings. Stores were then waded across and on 10th December a
100-ft. Bailey bridge was opened for traffic. Troops poured across
and established themselves on the north bank. Next day 7th Field
Company, S and M., added a third truss which raised the classification of the bridge to Class 30. The Bridge was duly christened “The
Impossible Bridge.”
Pressing on, Eighth Army captured the small port of Ortona on

PORTS
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28th December, and, by 17th January, had halted for the winter
some miles farther north, having forced its way half-way through
the German winter line.
WORKIN REAR OF

THE

ARMIES

While Fifth and Eighth Armies were fighting their way forward
much engineer activity was being directed to the development of the
ports, bases, railways and L. of C. installations in the rear. Most of
the work behind Fifth Army was carried out by U S . Corps of
Engineers. British Engineers had, however, much to do in rear of
Eighth Army on the east coast.

PORTS
With the amval of Transportation staffs and units in Italy the
question arose as to the control of port engineering work. In Sicily,
as has been shown above, the direction of all engineering work in
ports had, following Middle East practice, been vested in the Chief
Engineer of the force. Now complete transportation organizations
had arrived both on the east and on the west coasts. The work on
ports on the west coast was taken over largely by US. Engineers,
though the British dock units continued to work on those jobs which
they had started. Most of these units, however, were being withdrawn
for service in north-west Europe, and it was decided that the British
should confine their efforts to the east coast ports. A review of the
situation disclosed that the work envisaged would be far beyond the
resources at the disposal of Transportation, and it was therefore
ruled that port engineering would be directed by the Chief Engineer,
the D.Tn. remaining responsible for specifying transportation
requirements and for technical advice. This arrangement continued
until the end ofthe campaign and operated with complete satisfaction
to all concerned.
The ports in the “heel” of Italy-Taranto, Brindisi, and Bariwere found to be almost undamaged, but much remained to be done
to develop them for military purposes and to increase the rate of
discharge to the 15,000 tons which were needed daily. This involved :At Taranto; construction of a lighter quay and the completion of
a partly constructed quay.
At Brindisi; construction of two lighter quays with rail layouts.
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At Ban; although the port was found in fair condition, immediate
extensions of port facilities were necessary in the form of a “Z” Craft
quay 750 ft. long, two lighter quays, and the completion of an
alongside berth. But on the night of 5th/6th January, 1944, a storm
displaced two enormous blocks of concrete, each of about 350 tons,
from the mole, leaving a breach, 17 ft. wide and 22 ft. deep, that
threatened the safety of the harbour. Temporary repairs were made
by covering the outside of the breach with a heavy torpedo net spread
on a frame of steel rails, and filling the breach with stones and sandbags filled with cement. As a further measure of defence it was
decided to sink two ships alongside the breach. Two ships, which
were lying sunk in the harbour, were pumped out by an American
salvage unit in order to float them. As a base for these ships, and to
prevent them from sliding down the slope of rubble on which the
mole was built, an attempt was made to dump 5,000 tons of rubble
at the site. I n default of proper gear this proved too slow a job, and
after 600 tons had been dumped it was decided to sink one ship first
as a buttress for the other. The first ship was sunk on zrnd January,
but not being properly ballasted, she turned over. She was, however,
in the right place and served her purpose. The other ship could not
be raised in time, and another, which had been mined, was brought
from Taranto, filled with 3,000 tons of ballast and sunk successfully.
Filling with rubble between the mole and the ships was now started,
but was interrupted by several storms. In one of the latter the
torpedo net broke and a large quantity of rubble was washed out of
the breach. The new breach was sealed with large blocks of concrete,
and on 16th February the filling was completed, 9,400 tons having
been deposited. On 1st April, in another storm, further damage was
caused to the mole at a place which had previously been considered
sound. Inspection showed that the whole mole was unsound and that
extensive precautions would have to be taken if the mole was to
withstand the storms of another winter. In the summer of 1944,
accordingly, a start was made on tipping a bank of rubble on the
outside of the mole and on placing on this the largest concrete blocks
which could be handled. These were limited to 40 tons because
this was the maximum lift of the largest sheer-legs available. Rubble
was quarried six miles away, brought to the harbour by narrow gauge
railway, loaded by chute into tip barges, and thence dumped in
position. Tipping could only be carried out on fine days of which
there were only eighty in six months. A total of 24,500 tons was
dumped at the rate of 300 tons a day. The aggregate and cement for
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the concrete blocks were brought alongside the breakwater in barges,
each of which had a concrete mixer on the bows. The concrete was
transferred by floating crane to shuttering on the breakwater. Five
blocks were cast each day, and placed in position, at first by two
80-tonderricksand later by6o-tonfloating sheer-legs. h a l l 2 4 0 blocks
were laid. After the completion of the work no further trouble was
experienced with the mole.
Beside the initial work, the following major work was carried out
at Ban before the end of the war:Construction of three lighter quays totalling 1,030 ft.
Fifty thousand cubic yards filling behind an existing quay wall to
form two deep-water berths.
Laying 3,500 ft. of submarine fuel line to feed a naval oiling hulk.
Re-erection of a bulk grain handling plant brought from Castellamare on the west coast.
Installation of a new lighting system in the dock area.
After the original landings two Dock Group Headquarters took
charge of the work of port operation on the west coast behind Eighth
Army. Later, as U S . organizations took over control on the west
coast, both British groups were concentrated in the ports of the
“heel,” one group running Taranto and Brindisi and the other Ban
and Barletta. Nine Port Operating and Port Maintenance units
were included in the two groups and were allotted in various proportions from time to time as the incidence of work demanded. More
than the usual proportion of the handling of cargoes fell to the R.E.
units, for, though attempts were made to use Italian civilian stevedores as much as possible, the results were disappointing, the output
being very low, owing to shortage of food and clothing.
Transportation Sections accompanied the landings at Salerno and
in the “heel” of Italy, but led a very hand-to-mouth existencein these
first months, owing to the slow arrival of stores from North Africa.
Further their work was not co-ordinated until the setting up of a
Transportation Headquarters near Naples, as described in the next
chapter.
RAILWAYS

After the occupation of Taranto Eighth Army Troops R.E.
co-operated with 160th Railway Construction Company R.E. in
re-opening the east coast railway. Bailey equipment was used for
three important railway bridges for almost the first time. One with
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40, 80, and 40-ft. spans, was built by 586th Field Company in ten
days; one with three spans of 60 ft., by 587th Field Company in
eleven days; and one of 40-ft. span by 561st Field Company. I n each
case 160th Railway Construction Company erected the piers using
unit construction trestling, and laid the track. As time would not
permit reinforced concrete to attain its full working strength, special
foundations for the piers had to be constructed. These consisted of a
grillage of three tiers of rails, welded at outer points of contact, and
bedded in concrete. Special measures were also taken to obtain the
necessary strength in the decking. Thus assisted, but short of all
transportation equipment and stores, 160th Company soon had the
route open to Barletta, and thence carried railhead forward to San
Severo by the middle of October-a truly remarkable performance
which speaks highly for the spirit of initiative within the unit.
By mid-October, 1943, 1212th Railway Construction Group
Headquarters, with 10th and 159th Railway Construction Companies R.E., had arrived and were employed on base development
in the Bari and Brindisi areas. 10th Company were soon sentforward
to assist 160th Company in re-opening the east coast railway (Line
86) north of San Severo.
O n the west it had been hoped that Naples would have been
captured so quickly by the troops landed at Salerno that the first
work of railway construction units would have been the redevelopment of that port and the railways leading out of it. Actually, the
first requirement proved to be a rail L. of C. from the beach maintenance area to the Naples front. As no railway construction troops
bad been included in the assault or follow-up convoys, advance
parties had to organize the Italian civilian staff to begin repair work
pending the arrival of units. On arrival, 161st Railway Construction
Company took over work on the Salerno-Naples line, while an
American unit took over that at Naples when this town was captured.
On 8th October, 1943, responsibility for the reconstruction and
maintenance of the whole of the Italian Railways was taken over by
the American Director General of the Military Railway Service at
A.F.H.Q. from whom the British D.Tn. received general directions.
Reconstruction priorities for the theatre were issued, the following
tasks being allotted to British Railway troops:(a) The direct Caserta-Foggia line (Line 91).
(6) The east coast line (Line 86) north ofFoggia.
(c) Repairs to a section of the lateral route Foggia-Potenza.
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As a result of the allotment of work between the engineers of the
two nations, 150th Railway Constructoon Company took onthe
repair of the line Caserta to Foggia, while 161st Company, besides
working on depot construction in the Naples area, worked eastwards
repairing the line from Cancello to Caserta to join 150th Company.
1st Railway Bridging Section of 167th Company assisted these two
companies with bridge repairs. 1st Railway Construction and
Maintenance Group and the South African Group continued work
on the east coast, the railways on which were, and remained, a British
responsibility. By the end of 1943, railhead on the east coast had
reached Vasto, just south of River Sangro, and the cross-country
Naples-Foggia link was completed.
As railheads advanced Italian State Railway organizations took
over operation in the rear areas, and it became the practice to
organize the operation of the newly opened lines in four stages,
namely :(i) Full military operation, assisted by civilian railway personnel
as available.
(ii) Railway worked under militaryrules, but with civilian railway
personnel performing most duties under immediate military
supervision.
(iii) Railway worked under Italian State Railway rules, but with
military supervision at low levels.
(iv) As for stage (iii), but with military supervision in key positions
only.

ROADS
l

Besides the main roads directly feeding the armies from their bases,
and other necessary roads in the army areas, two major lateral roads
were improved. The first from Bari through Potenza to Salerno
had long stretches of poor water-bound surface and required much
attention. The other from Foggia through Avellino to Naples, was
basically a good asphalt road, but had been badly damaged by the
Germans. The work on it was shared by American Engineers with
IX Corps Troops R.E. (C.R.E. Lieut.-Colonel J. V. C. Moberley')
and 1210th G.H.Q. Troops R.E. (C.R.E. Lieut.-Colonel W. J.
Dynes'), and entailed a considerable amount of bridge-building and
'Colonel J. V. C. Moberley, D.s.o.,
'Colonel W. J. Dynes,O.B.E.

O.B.E.
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repair. 107th Field Company built a double-triple Bailey bridge of
I 70 ft. single span.

OTHERENGINEER
SERVICESIN BASE AND L.

OF

C. AREAS

Owing to the lack of coal, electricity produced by hydro-electric
and oil-driven installations was of supreme importance. Luckily, the
important group of power stations about Sila in Calabria and two
smaller stations near Naples were captured intact; but north of a line
running approximately through Naples and Foggia the Germans had
destroyed everything to do with electricity supply; power stations,
sub-stations, dam-sluices, transmission lines and pylons all having
been effectively wrecked. The Royal Navy, Royal Engineers, and
American and Italian engineers all co-operated in rapidly repairing
and reproviding the maximum supply. Bari and Brindisi were soon
supplied from the Sila power stations, but in the west, where the
damage was more complete, the problems facing the allied engineers
were more serious. The supply of power to Naples was especially
difficult and involved the following work:-

I

( a ) Putting into operation, on 3rd October, 1943, a IOO kilowatt

stand-by steam generator at the cold storage plant at Cirio, to
supply electricity for cold storage and to operate the pumps
on an important aqueduct.
(6) Coupling in series the generators of three Italian submarines
with a total of 600 kilowatts D.C., and converting to A.C. by
inverting a converter set. The power so obtained was used to
operate pumps for the Naples town water supply.
(c) Repairing transmission lines from Sila and the two power
stations south ofNaples.
(d) Repair of a r5,ooo kilowatt generator in a power station in the
town and another in the Volturno Valley.

I
~

As

a result of all this work the load in Naples had reached 16,310
kilowatts by 13th December.
Considerable damage had been done to the Naples water supply;
and emergency water points, fed from wells and partly damaged
sources of water, were improvised by British, American, and Italian
engineers.
German bombing of Allied back areas was on the whole ineffective
and the chief problem for bomb disposal units was the disposal of
bombs dropped by the Allies during the advance. InNaples, however,
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a new problem presented itself. This lay in dealing with delay-action
charges left by the Germans. 17th Bomb Disposal Company searched
over zoo buildings, and rendered safe and disposed of twenty such
charges.
The provision of accommodation, both for troops in the back
areas and for base installations, was in this period somewhat hand to
mouth. Hutting and labour were scarce, and the best had, therefore,
to be made of existing buildings. Even so the provision of accommodation was the largest engineer task in the base areas. Not until
January, 1944, was it possible to lay down a basis for, and calculate
the requirements of, the various services in depots etc. While, therefore, much work was done by the engineers of both Allies in providing
cover etc. during the winter of 1943-4, the main development of the
base installations came later and will accordingly be dealt with at
another stage of the narrative.
Engineer stores, both operational and for administrative needs,
began to flow in early through Bari, Brindisi, Taranto, and Naples.
Engineer stores depots were accordingly organized at the three
first-named ports and at Cancello, 1 2 miles north-east of Naples. At
first only two workshop and park companies were available, one
taking charge of the three dumps in the “heel,” and the other at
Cancello. By the end of February, 1944, two more had arrived, and
the four depots were run by iogth, r i i t h , rirth, and 175th Workshops and Park Companies, the last-named being used to form 8th
Engineer Stores Base Depot. At this period the monthly tonnage of
engineer stores handled had grown to 64,500 tons.
The overseas delivery of engineer stores was supplemented by a
considerable development in local resources which was later to
become an important aspect of engineer work. Already by the end of
February, 1944, 9,000 tons of timber were being cut monthly, mostly
in Calabria; while over twenty factories had been taken over and
rehabilitated. These included rolling mills, blast furnaces, foundries,
cement works, sawmills, nail works, brickworks, and bitumen emulsification plants.
SURVEY

During the campaign in North West Africa a compromise had been
worked out between the British and American systems for the control
of survey work. I n the system evolved, and which operated throughout the campaigns in Sicily and Italy, control was exercised in the
intelligence branch of the office of the Chief of Engineers at
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A.F.H.Q., but a Director of Survey, a British officer, was appointed
with right of access direct to the Chief of Staff and to all the various
staff branches. Immediately after the cessation of hostilities in Africa,
Brigadier R. L1. Brown,' from Headquarters Middle East, was
appointed to the post of Director and held the post until the end of
hostilities in Italy. At first his staff, a composite one, was small but
gradually expanded until the British quota, which included a New
Zealand officer and four of S.A.E.C., amounted to ten officers and
seventeen other ranks.
At the beginning of the Italian campaign the British units under
direct A.F.H.Q. control consisted of516th and 518th Field Survey Companies.
I ~ t and
h 12th Map Reproduction Sections.
2nd Air Survey Liaison Section.
10th Field Survey (Stores) Depot.
7th, 12th and 26th Field Survey (Map) Depot.
All the above were R.E. units and there were also a number of
American Survey units. The Directorate remained at Algiers until
A.F.H.Q. moved to Caserta, in Italy, inJune 1944.
The Deputy Director of Survey, 15th Army Group, Colonel
K. M. Papworth,z also had a composite Allied staff. He was responsible for the direction of field survey, mapping and map supply to
both Armies and to meet the requirements of Army Group Headquarters. His Directorate also served the Second Tactical Air Force
which co-operated with the Army Group. For the latter part of the
period covered by this chapter 517th Field Survey Company was
under the direct control of the Army Group, and for short periods
13th, Igth, and 514th Field Survey Companies came under command for special tasks.
When the Survey Directorate of Eighth Army arrived in Italy in
September, 1943, under Colonel V. E. H. Sanceau: the units under
its control were 13th and 517th Field Survey Companies, 7th
General Survey Company and 20th (Army) Field Survey Depot.
I n December, 517th Company came under control of the Army
Group, being replaced by 5 14th Field Survey Company. Fifth Army,
being principally composed of American troops, its Chief of Engineers
'Brigadier R. L1. Brown, C.B.E.
*Brigadier K. M. Papworth, o.B.E., M.C.
sColonel V. E. H. Sanceau, O.B.E.
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controlled survey work, but two R.E. officers, the senior of whom was
Lieut.-Colonel A. H. Dowson,’ were attached.
In anticipation of such a campaign the War Office had, from an
early date, begun preparation of maps of Sicily and Italy including
special maps of a type and scale commonly used by American forces.
In the spring of 1943, responsibility for map production was handed
over to the local survey organizations and, thereafter, maps required
were produced either by the Survey Directorate Middle East or that
at A.F.H.Q. The unexpectedly rapid advance of Eighth Army up the
east coast of Italy threw a heavy strain on the survey organization of
that formation. During the month of September, 1943, 13th Field
Survey Company moved ten times and, during the remaining twenty
working days, printed on its mobile equipment well over I million
1/50,000sheets.
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The higher engineer organization, and the relationships between
various Engineer Headquarters in the Mediterranean area, including
those in Middle East, North West M i c a , Sicily, and Italy, became
in course of time so complex that it is essential to consider the area as
a whole and to examine how the various headquarters developed
from time to time. To understand these organizations and their
development it is also necessary to study the changes in the Higher
Command on which the engineer organization naturally depended.
The campaign in North West Africa was the first in which British
and United States forces acted shoulder to shoulder in the war,
though very shortly after General MacArthur became Supreme
Commander of the combined U.S. and Commonwealth forces in the
South-West Pacific Theatre. It will be clear that, in a force composed of Allies with differing staff organizations and methods, some
adjustment in the normal systems of one or both armies must be
accepted.
The “set-up” in the Middle East, before the commencement of
operations in North-West Africa, has been described in Volume
VIII, Chapter XVII. I t followed the normal organization of the
British Army. A Commander-in-Chief controlled the whole theatre,
assisted as far as engineer questions were concerned by an E.-in-C.
Works, Transportation and Survey were controlled hy Directors at
Theatre Headquarters.
‘Lieut.-Colonel A. H. Dowson, O.B.E.
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Allied Force Headquarters (A.F.H.Q.), under General Eisenhower, was established in London in July, 1942, to act in supreme
command of all three Services of both Allies in North-West Africa,
and this over-all command was to be extended to cover troops
advancing from Egypt as soon as they entered Tunisia and so came
within co-operating range. At this moment also, General Alexander,
up till now Commander-in-Chief, Middle East, was to take command
of all Allied military forces in the Tunisian Theatre, which would
then become Eighteenth Army Group. He also became Deputy
Commander-in-Chief, A.F.H.Q.
When first set up in London, A.F.H.Q. had no executive responsibilities, and its future organization and functions were not yet
clearly defined. The Senior Engineer Adviser at A.F.H.Q. at this
time was an American Engineer officer, Brigadier-General D. A.
Davidson, with a British Deputy (Colonel A. E. White,' succeeded
later by Colonel F. C. W. Fosberyz). Subject to co-ordination by
A.F.H.Q. detailed planning was carried out by the staffs of First
British and Seventh U.S. Armies. First Army headquarters had a
normal British organization with a C.E., Brigadier N. A. CoxwellRogers.3 A G.H.Q. increment was added to the staff of First Army
for the first phase of its operations, during which it would act both as
G.H.Q. and Army Staff as far as the British element was concerned.
On the R.E. side this consisted of a small Works and Stores Directorate acting under the C.E. This arrangement continued until the
arrival of A.F.H.Q. in North Africa, some two months after the
original landing, when the G.H.Q. increment joined A.F.H.Q.
The Director of Transportation, Brigadier R. F. O'D. Gage, and a
small staff which had been engaged with the rest of the staff of First
Army during planning in London, accompanied that headquarters
to North Africa and transferred to A.F.H.Q. on the arrival of the
latter in Algiers. The Works Directorate, which had in the first phase
been comparatively small, was expanded under a D.W., Brigadier
A. C. Baillie: with Colonel R. C. Graham5in charge of Stores.
Eighteenth Army Group, when it came into being early in 1943,
had only a small headquarters with an advisory administrative staff.
'Brigadier A. E. White.
2Brigadier F. C. W. Fosbery.
3Major-General N. A. Coxwell-Rogers, c.B.,
4Brigadier A. C. Baillie, o.B.E., M.C.
Wolonel R. C . Graham, O.B.E.

c.B.E.,

D.S.O.
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Brigadier B. K. Young1 was appointed Engineer adviser, with the
title of Brigadier, R.E., and a staff of two or three officers. As far as
the supply of Engineer Stores and Works Services were concerned
C.E. First Army dealt with A.F.H.Q., while Eighth Army continued
to deal direct with G.H.Q. Middle East in Cairo. As each Army had
a separate L. of C. this arrangement worked satisfactorily.
For the Sicilian campaign Fifteenth Army Group, under the
command of General Alexander, who also remained Deputy to
General Eisenhower at A.F.H.Q., came into being. The Administrative side of this headquarters remained, as in Eighteenth Army
Group, advisory only, as it was the intention that executive administrative control should remain in the hands of A.F.H.Q., where the
heads of services remained. The Engineer branch of the Army Group
was somewhat expanded with a C.E. (Brigadier N. A. CoxwellRogers from First Army), a Deputy C.E. (an American officer) and a
small Works and Stores staff integrated from the two Allied staffs.
During the campaign on the island, an administrative organization,
known as “Fortbase,” which had been the rear administrative
echelon of Eighth Army in the Desert campaign (under a R.E.
officer, Lieut.-General Sir Brian H. Robertson),z was moved to
Sicily and came under command of Fifteenth Army Group. This
virtually provided Army Group Headquarters with an administrative staff and heads ofservices, the need for whom it was beginning to
feel. The C.E. of “Fortbase” (Brigadier P. F. Foley)J became, to all
intents and purposes, D.W.
This organization, with administrative control across the seas and
to a certain extent divided between Algiers and Cairo, was not very
sound, but, under the circumstances, it worked, because the Seventh
American and Eighth British Armies had separate ports and Ls. of C.
in Sicily, and therefore the question of priorities on the L. of C. did
not arise.
O n the Engineer side it was not possible to follow the pattern of
the administrative “set-up.” Some engineer stores, particularly
bridging equipment, were common to both Armies and had to be
allocated according to the development of the operations. The C.E.
Army Group therefore had a small Stores and Works staff and was
HIGHER ENGINEER ORGANIZATION
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‘Major-General B. K. Young, c.B.E., M.C.
ZGeneral Sir Brian Robertson, Bart., K.c.M.G.,K.c.v.o.,
D.S.O., M.C.

SBrigadierP. F. Foley,

C.B.E.

c.B.,

c.B.E.,
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responsible for setting up and running such engineer depots as it was
necessary to establish in Sicily.
Some time after the invasion of Italy, Fifteenth Army Group
changed its name (but not its commander) to that of Allied Armies
in Italy (A.A.I.). The headquarters became self-contained administratively, with Lieut.-General Robertson as Chief Administrative
Officer. The C.E.'s st& was expanded, and the C.E. up-graded,
Brigadier Coxwell-Rogers becoming a Major-General with two
Deputies, one British (Brigadier W. J. Cardale) and one American.
On the Staff of the C.E. was a Director of Works (Colonel, later
Brigadier, D. L. Anderson') who was also responsible for Stores and
Local Production, and a D.C.E. (Air) (Colonel A. G. Wyatt,a
succeeded by Colonel A. R. Sykes).
The control of airfield construction and repair calls for special
comment owing to the differing systems obtaining in the British and
American forces. As has been explained in the account of the campaign in N.W. Africa (Vol. VIII, Chapter XVII), these duties were
carried out by the Engineer Branch of the US.Air Force, and not by
the Army as under the British system. In Sicily C.E. Eighth Army
was responsible for the airfields required by the Tactical Air Force
acting in its support, while the American Aviation Engineers carried
out the work necessary for the air force covering their Fifth Army.
The British D.C.E. Airfields, Colonel A. G. Wyatt, on the st& of
C.E. 15th Army Group, was largely responsible for liaison with
U.S. Aviation Engineers and for general co-ordination. In Italy this
organization continued in principle, but with expansion due to the
greater commitments imposed by the requirements of the Strategic
Air Force. C.E. Eighth Army, through his D.C.E. Airfields, Colonel
W. W. Brown, still remained responsible for meeting the needs of the
Tactical Air Force covering the Army. American Aviation Engineers
were responsible for the airfields of the Strategic Air Force of which
the U.S. contingent formed about three-quarters of the whole. The
airfields of the British component were looked after by British airfield
construction groups, co-ordination being arranged by D.C.E. Airfields, 15th Army Group.
As Eighth Army advanced, L. of C. Districts were formed under
the administrative control of C.A.O. In the early stages, when the
C.E.s of these districts were chiefly concerned with matters, such as
roads, on which operations depended, superior engineer control was
'Brigadier D. L. Anderson, c.B.E., T.D.
ZBrigadier A. G. Wyatt, C.B.E.
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exercised chiefly by C.E. Army Group; D.W. assuming responsibility
when the particular area became of less immediate importance to the
Army. The first of these districts was set up at Bari for the development of the port and base at that town, with Brigadier B. E. C.
Dixon' as C.E. C.E.s of other districts as they were formed were in
the first instance Brigadiers P. F. Foley and W. McM. Keane.2
Meanwhile A.F.H.Q. now assumed control of the whole Mediterranean theatre, and its engineer adviser (Brigadier B. K. Young)
became C.E. with a British (Colonel Fosbery) and an American
Deputy. Therefore A.A.I. dealt only with A.F.H.Q., and not with
H.Q. Middle East Command. As the War Office were unwilling to
up-grade the rank of C.E. A.F.H.Q. to that of a Major-General, an
American C.E. was appointed, and Brigadier Young left the
theatre.* Brigadier E. J. B. Buchanans was appointed D.C.E.
I n January, 1944. General Eisenhower returned to the United
Kingdom to take over Command for the invasion of North-West
Europe, and was succeeded at A.F.H.Q. by General Sir H. M.
Wilson.&This headquarters then moved to Caserta near Naples.
The situation in Italy W e r e d from that in Sicily in that, while in
the latter campaign British and American forces were not integrated
and had separate Ls. of C. etc., in Italy there was always a strong
British element in Fifth U.S. Army. The presence of two headquarters, A.F.H.Q. and H.Q. A.A.I., in Italy tended to complicate
control, and led to a certain amount of conflict. On the engineer side
friction was largely eliminated by agreement between M.G.R.E. at
A.F.H.Q., Major-General J. F. C. Holland: and C.E. A.A.I., by
which the former confined himself to the co-ordination of engineer
resources and broad policy in the Mediterranean Theatre, which
now also covered North-West Africa, Middle East, Malta, Greece
and the Balkans, and left to C.E. A.A.I. the direction of both Works
Services and Engineer Stores in Italy itself. An American C.E. was
installed at about this time in an appointment parallel to that of
Major-General Holland.

~

;

'
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"Note. After his departure Brigadier Young was Gazetted MajorGeneral while holding the appointment of M.G.R.E., A.F.H.Q.

.

'Major-General B. E. C. Dixon, c.B.,
%BrigadierW. McM. Keane,

B.

~

c.B.E., M.C.

C.B.E.
8Brigadier E. J. Buchanan, U.S.O.
'Field Marshal Lord Wilson, G.c.B., etc.
6Major-GeneralJ. F. C. Holland, c.B., U.F.C.
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In December, I ~ HGeneral
,
Alexander relieved General Wilson
as Supreme Allied Commander a t A.F.H.Q., and was succeeded a t
H.Q., A.A.I., which again assumed its original title of 15th Army
Group, by General Mark Clark, former Commander of US.Fifth
Army. The division of responsibility reverted to that which had
obtained in Sicily; administrative responsibilities being concentrated
in A.F.H.Q., and 15th Army Group becoming a purely operational
headquarters. Under this arrangement the Works Directorate was
transferred to A.F.H.Q., leaving C.E. A.A.I. (or 15th Army Group)
only sufficient stores stafF to direct operations in the forward engineer
depots and to make forecasts of future requirements. Shortly afterwards, when Major-General Holland was invalided home from his
position as M.G.R.E. at A.F.H.Q., he was succeeded by MajorGeneral Coxwell-Rogers. Brigadier B. T. Godfrey-Faussett followed
the latter as C.E. 15th Army Group, at the same time as this appointment was down-graded to Brigadier. The position of M.G.R.E. was
now in fact really, as far as British forces were concerned, Chief
Engineer of the Mediterranean Theatre. Under him was a Deputy
C.E. (Operations) (Brigadier P. St. B. Sydenhaml); a Director of
Works (Brigadier A. B. D. Edwardsz) who was responsible for Works
Services in North-West Africa, Sicily and Italy; and a Director of
Engineer Stores and Production (Brigadier D. L. Anderson) responsible for co-ordinating demands and allocation of stores as between
Italy, the Balkans, Greece, Sicily, and North-West Africa and for the
organization of production in Italy. The Director of Stores was also
Chairman of the Materials Committee of the Allied Economic
Board which was under the Chairmanship of Lieut.-General
Robertson. At Headquarters A.A.I. the C.E. had two Deputies, one
British (Brigadier W. J. Cardale) and one American, for operations,
Intelligence, etc., and a D.C.E. Air (Brigadier A. G . Wyatt).
These permutations in the higher control of engineer work in the
Mediterranean Theatre have been described a t some length, for
these were the first campaigns in which formations of Allied troops
were integrated to such a degree. They also show how various
experiments in organization were made under the varying circumstances of the campaigns to solve the problems as they arose. All the
organizations were made to work by the good will of the senior
Engineer officers of the two nations though a t times difficulties
naturally cropped up. The impression gained by a senior R.E. officer
'Brigadier P. St. B. Sydenham, C.B.E.
*Brigadier A. B. D. Edwards, c.B.E., M.C.
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who took a prominent part in the majority of the campaigns covered
was that, where a senior headquarters is in general control of Army
Groups and other large forces operating in separate theatres, the
A m y Group in any such theatre should be self-contained for
administration in its own area.
T h e higher direction of Transportation experienced similar
changes during the campaign, examples of which have been explained in earlier chapters. Following the move of A.F.H.Q.
to Caserta in July, 1944, and the departure of the American
D.G.M.R. to fill a similar appointment in France in September,
1944,the appointments of D.G.M.R. and D.Tn. were amalgamated
under Brigadier R. D. Waghorn,' who had succeeded Brigadier
Gage as D.Tn. on the appointment of the latter to ~ 1 sArmy
t
Group
for the invasion of North-West Europe.
H I G H E R ENGINEER ORGANIZATION

'Brigadier R. D. Waghorn, C.B.E.

CHAPTER 111

ITALY, 1944
Plan for spring offensive-Crossing of River Garigliano--Landing at
Anzio-Fifth Army operations against Gustav Line-Changes in
organization-Assault and capture of CassineAdvance beyond
Rome-Railway work in spring, Ig@-Rc-opening of the Port of
Ancona-Attack on Gothic Line-Arrival in the Valley of the River
Po-Fifth Army’s advance in autumn, tgqq-Snow clearanceEngineer work behind Armies-Transportation-Electricity-Local
production-Survey.
(See Map 3, facing p. 43 of this Chapter; Map 4, facing p. 76
ofthis Chapter, and Map 5, facing p. 118 of Chapter IV.)

PLANFOR SPRINGOFFENSIVE

THEclose of the year 1943 found the Allies, as we have seen, battling
their way slowly forward on both sides of the Apennines against
determined resistance by the Germans. The indications were that the
latter would continue to fight to hold all their ground, for not only
were the Allies but partly through the winter line, but beyond this a
further defensive position, the Gustav Line, was known to exist south
of Rome. InJanuary, 1944, General Sir H. Wilson succeeded General
Eisenhower as Supreme Commander at A.F.H.Q.
For some months plans had been under consideration for making
an amphibious landing on the west coast, south of Rome, to act as a
lever to loosen the hold by the Germans of their positions opposite
Fifth Army. I t was hoped that the latter would then be able to move
forward rapidly and join with the amphibious force for a drive on
Rome. At a conference in Cairo, in November, 1943, the Prime
Minister stated his view that the campaign in Italy should be limited
to an advance to the Pisa-Rimini line, and that the main objective
was Rome, for “whoever holds Rome holds the title deeds of Italy.”
With Rome in our hands the Italian Government would be able to
hold up its head; moreover, we should, once the city was in our
hands, be in a position to seize the air landing grounds to the northward. As it was the intention to divert some of the forces and landing
40
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craft in Italy to a landing in southern France in the autumn of 1944,
the amphibious operation south of Rome would have to be staged
early in the year.
On this basis the operations for the early months of 1944 were
planned. They involved attacks by Fifth Army to pierce the German
defence lines and to draw his reserves, followed a few days later by a
landing in rear of the German right flank at h z i o , just south of
Rome, by VI U S . Corps, composed of 3rd U.S. Division and 1st
British Division (C.R.E. Lieut.-Colonel F. H. Foster.l23rd, 238th and
248th Field and 6th Field Park Companies), with armoured and
Commando elements, 5th British Division (C.R.E. Lieut.-Colonel
K. H. Osborne) WassentfromEighthArmytoreplace 1st Divisionin X
Corps of Fifth Army, and 2nd New Zealand Division was brought
into Force reserve. The role of Eighth Army, now commanded by
General Sir Oliver Leese (C.E. Brigadier IC. Ray, S.A.E.C.), was, for
the time being, subsidiary, though it was to exert the maximum
pressure and to advance as far as possible.
The offensive was opened on 12th January, by an attack by a
French Corps on the right of Fifth Army designed to threaten the
stronghold of Cassino from the north-west. On 15thJanuary, I1 U S .
Corps, advancing on the French left, captured Monte Trocchio at
the entrance of the Liri valley but was then held up. On 17th
January, British X Corps, Commander Lieut.-General Hawkeswortha (C.E. Brigadier B. T. Godfrey-Faussett) launched its attack
against the right of the enemy's Gustav Line across River Garigliano,
near its mouth.
CROSSING OF RIVER G A R I G L I A N O
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CROSSING
OF RIVERGARIGLIANO

The Garigliano was similar in many respects to the Volturno,
150-250 ft. wide at water level, but 250-400 ft. wide between the
tops of the banks, which were steep and 15-20 ft. high. But, unlike
the Volturno, the Garigliano was guarded closely on the north bank
by German positions on high ground. In X Corps Sector, in the
eastern, or upstream, portion, the river flowed in a very narrow
valley dominated by hills. Nearer the sea the valley widened and the
river flowed through a flat plain but was still overlooked by hills in
German hands. A low-lying area near the sea had been flooded by
the enemy.
'Lieut.-Colonel F. H. Foster, D.s.o., o.B.E., T.D.
'Lieut.-General Sir J. Hawkesworth, K.B.E., etc.
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The only metalled approaches to the river in X Corps sector were
a secondary road, parallel to the coast and immediately inland of the
floods, and Highway 7. Both roads joined to cross the river by a
bridge, which had been destroyed, I + miles from the river mouth.
Apart from these only earth roads and tracks approached the river.
To the right, 270th Field Company of 46th Division (C.R.E.
Lieut.-Colonel J. C. Walkey) opened a route for the divisional
artillery from Highway 6 in the American sector. This proved a
difficult and costly job. Mines, particularly Schumines, were found
in large quantities and had to be cleared, and a crossing made over
the River Peccia. There must have been a German listening post near
the site chosen for this crossing, for each time the work commenced
the site was heavily and accurately shelled. Consequently, five nights
were necessary for the construction of the bridge, casualties amounting to 47 per cent of the entire working party, including two officers.
There were two gaps to be spanned which called for 110-ft. and
30-ft. Bailey bridges. The job was called “Twin Bridges,” and was
completed only a few hours before the assault.
The plan was to attack with two divisions, 56th Division on the
right and 5th Division on the left, to secure a bridgehead, four miles
deep and including the hills which gave the enemy direct observation
on to the river. Then 46th Division was to attack on the right across
the upper reaches of the river.
Besides the divisional and corps troops R.E., the following R.E.
units were engaged: 213th Field Company attached to 5th Division,
255th Field Company to 46th Division, and 42nd Field Company to
56th Division. 14 G.H.Q. Troops R.E., 22nd Mechanical Equipment Platoon, and 1st Bomb Disposal Platoon also took part in the
operation. On 22nd January, 16 G.H.Q. Troops R.E. relieved
14 G.H.Q. Troops R.E.
Great efforts had been made by the Engineers to gain information
about the river bed and banks, and of the approaches to and from the
river. From a study of air photographs, from reconnaissance in aircraft flying at 300-500ft., and by patrols at night,sufficientinformation
wasgained toselect ten crossing places (A to K on Map 3 facing p. 43).
The attacks of 5th and 56th Divisions were launched on the night
of 17th January, when the following crossings were constructed by
the R.E. :Three Class 2 rafts using American pneumatic floats at sites C, E,
and G.
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Three Class 5 rafts at sites G and K (two).
One Class 40 raft (Bailey pontoon) at site F.
The average time for construction, including carrying forward from
assembly points and preparation of approaches, were:Class Irafts, four houn.
Class 5 rafts, seven and a half hours.
The ferries at the other two sites, A and J, were temporarily abandoned owing to heavy casualties to men and material. During the
second night rafts were operated again, but four were sunk by enemy
fire. Meanwhile a folding-boat bridge had been completed by 113th
Field Company, with great difficulty, at site G by z a.m. on 19th
January, but later the same day it was damaged and put out of action
for nine hours. No other bridge could be built up to that time.
During the night of the 19th a Bailey pontoon bridge was commenced near the site ofthe demolished bridge on Highway 7, and construction continued by daylight on the 20th under cover of a smoke
screen. The bridge was opened for Class 40 traffic at six o'clock the
same evening. During the next eleven days it was damaged on six
occasions by enemy fire. The Germans also used floating mines, and,
though these did no damage, it was necessary to construct booms
upstream to catch them. On the night of zIst January, a second
floating bridge for Class g loads was completed at site A.
The attacks of 5th and 56th Divisions at first met with varying
success, little progress being made in some sectors, while in others
advances up to Imiles were made during the first night, and in the
following days the bridgeheads were slightly enlarged. But generally
these divisions failed to reach their objectives. The attack of 46th
Division on the right on the night of 19thJanuary was unsuccessful,
only a few infantry succeeding in crossing the river. The latter on this
night was flowing faster than when 5th and 56th Divisions attacked:
this may have been caused deliberately by the opening of the sluices
of a dam farther upstream. On the night of 20th January the
Germans counter-attacked, and, although making little ground,
brought the attacks of X Corps to a standstill. The German artillery
thus remained within range of the crossings, and as has been seen
above, continued to harass and damage the bridges.
On 20th and ~ 1 sJanuary,
t
US.I1 Corps, to the right of X Corps,
attempted to cross the Rapido but were driven back. Thus the main
body of Fifth Army was unable immediately to join hands with the
troops a t Anzio as planned.
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LANDING
AT Am10
Every endeavour had been made to make this landing a surprise,
and to give the enemy an idea that a landing farther north or even
in southern France was contemplated. To assist in this deception, a
dummy “concentration” was staged in Corsica. Camouflage personnel assisted by engineer units erected dummy dumps and landing
craft, besides other “indications.” These and other measures were
apparently successful, for the landing at Anzio seems to have come as
a complete surprise. Few minefields, and no wire, pillboxes, or any
other defences were encountered, and little work had been done to
block the exits from the beaches. No extensive demolitions had been
carried out in the small port of Anzio, though much damage had
been done in the harbour area by allied bombing, but 45,000 lb. of
explosives in prepared charges were removed by American engineers
in whose sector the port lay.
1st Division, on the left flank of the landing, on zznd January,
encountered unsatisfactory beach conditions owing to an off-shore
bar, poor gradient and bad surface. As the port at Anzio had been
captured intact, the beach on 1st Division front was closed for the
landing ofpersonnel and stores after the disembarkation of the assault
troops and their equipment. Though the preparation ofexits from the
beaches gave little trouble, the clay soil beyond leading to the main
road soon became badly rutted, and matting, corduroy and rock had
to be laid to make the area passable.
Limitations of shipping and landing craft prevented the landing
of a force sufficiently strong to exploit deeply, and, with the necessity
ofsecuring a firm base, 3,000 tons of defence stores were landed in the
first three weeks.
The assaulting troops pushed rapidly inland in face of light resistance, and by 24th January, the beachhead was in many places
ten miles deep. Bridges over the Incastro River and Mussolini Canal
were blown up as a defensive measure by the leading troops. The
charges laid a long time previously by the Italians, had deteriorated
and had to be replaced. A defence line was formed along the natural
anti-tank obstacles of the River Moletta and the Mussolini Canal,
and defence headquarters, etc., were made by the development of
existing underground tunnels cut in the soft sandstone and which had
been used in peace-time as wine-cellars.
On 24th January, the resistance of the enemy stiffened and, when
he had brought up reserves, heavy counter-attacks were launched
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against the beachhead, and were continued as further German
reinforcements arrived. At times the situation was critical, and the
field companies of 1st Division had to take their places with infantry
in the line; 23rd Field Company, having been surrounded, incurring
eighty casualties including the officer commanding and two other
officers. Further efforts to break out of the beachhead, and German
counter efforts to drive the Allies back into the sea, continued
without great success on either side until 19th February, by which
time 56th Division had replaced 1st Division. Later 56th Division
was replaced by 5th Division.
Within the beachhead the maintenance and extension of the road
system was a continuous cause of anxiety to the Allied Engineers.
The existing roads had little or no metalling and soft, wet foundations, so that they soon collapsed under traffic. The stone for repairs
had to be quarried on the site. Heavy shelling, combined with
intensive air bombardment of the restricted area held, added to the
damage and caused considerable casualties to R.E. units.
Besides the Divisional R.E. of Ist, 5th and 56th Divisions, 102nd
Field Company, a detachment of No. 6 Mechanical Equipment
platoon, and No. 15 Stores Section were employed in the Anzio
operations.
AGAINST
GUSTAV
LINE
FIFTHARMYOPERATIONS
Meanwhile, Fifth Army was continuing to batter the Gustav Line.
Though reinforced by troops fresh to the country and others drawn
from Eighth Army, including 78th British (C.R.E. Lieut.-Colonel
H. C. W. Eking), 2nd New Zealand, and 4th Indian (C.R.E. Lieut.Colonel E. E. Stenhouse’) Divisions, little progress was made during
the winter and early spring, the stronghold of Cassino in particular
defying all assaults. During these abortive attacks, the most important
task of the Commonwealth Engineers was the improvement ofmountain tracks to enable them to take tanks. Four such major tracks were
developed. Typical of these was “Cavendish” track leading through
the mountains north of Cassino. At the end of February “Cavendish”
was a jeep track one mile long, rising 820 ft., the last 400 yds. having a
gradient of one in four. On 29th February the Sappers and Miners
of 4th Indian Division were ordered to widen and improve the track
to carry tanks. Since the tanks might crush down the retaining walls
of the existing track, it was decided to widen it from 8 ft. of cut and
‘Lieut.-Colonel E. E. Stenhouse, D.S.O.

,

I
I

47
fill, to 12 ft. of solid cut. I t was also necessary to make a new alignment near the head of the track, about one hundred and fifty yards
long, in order to avoid a hairpin bend.
Work started on 1st March. As a first stage the track had to be
widened to allow compressors to reach the rocky outcrops. This was
done by hand with the aid of small dozers. Then blasting by borehole
commenced, though it was found quicker, until a solid rock face was
reached, to use picks, crowbars, jacks, and small, hand-placed
charges to remove the earth, loose stones, and shale. In all about
1,700 lb. of explosive were used. Most of the labour force was,
however, employed for the whole period of the work on the new
alignment at the forward end.
The track was completed by midday on I I th March. Besides the
Engineers of 4th Indian Division (4th, 12th, and 21st Indian Field
and I Ith Field Park Companies), a section of 6th New Zealand Field
Company took part in the work. They had at their disposal five
dozers and six compressors of various sizes. To the physical difficulties of making these tracks was added the hazards and dangers of
enemy mines. These, in all their varieties, the Germans had strewn
lavishly on all approaches and much of the work of the Engineers
was devoted to their location and clearance. I n the course of this
work the first George Cross won by a member of the Indian Forces
was awarded posthumously to Subedar Subramanyan of 11th Field
Park Company, S . and M. On 24th February he was in charge of a
party of sappers clearing mines near Mignano. He was himself
operating the detector with a junior N.C.O. just behind him marking
the path with tape. The latter trod on a Schumine, and the Subedar,
realizing from the small initial explosion that within four seconds
the canister would be thrown into the air and explode, without a
moment’s hesitation sprang towards the Lance-naik and deliberately
flung himself on top of the mine, at the same time endeavouring to
knock the Lance-naik aside. The force of the explosion was largely
neutralized by the Subedar’s body, causing such severe injuries that
he died a few minutes later. His action also probably saved the lives
of his officer and other Sappers who were well within the normal
danger area of such a mine. The citation of the award ends with the
words:-“The fact that he took this action and so deliberately gave
his own life to save that ofhis friends, shows that Subedar Subramanyan possessed qualities of the highest order. Although he has gone
the example of his unexcelled heroism remains; one in accordance
with the highest traditions of the Indian Army.”
OPERATIONS AGAINST CUSTAV LINE
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With the completion of these tracks and the arrival of better
weather in the spring, the attacks on Cassino were renewed by
Fifth Army. Cassino town was reduced to a pile of rubble beneath
concentrated bombing and artillery fire, and, advancing through the
debris, on 15th March, 4th Indian Division tried to take Monastery
Hill. The Sappers and Miners moved to prepare routes forward for
tanks, but, owing to the presence of snipers and to artillery fire, work
had to be confined to night. In the confusion and darkness, Lieutenant Murray, of 12th Field Company S. and M., with a New
Zealand sergeant, in course ofa reconnaissance of the route forward,
passed into the enemy’s lines. After a lively encounter with Germans
in a cellar in which they had taken cover, and in which the sergeant
and four Germans were killed, Lieutenant Murray made his way
back. Though the enemy on Castle and Monastery Hills were now
virtually besieged, no further progress could be made for the time
being.
CHANGES
IN ORGANIZATION
As a result of experience gained during 1943, certain changes in
organization were put in train during the winter 1943-4. A need had
been found for a superior headquarters to command the many
engineer units in Corps and Army Troops. Proposals were put forward to this end by Major-General Coxwell-Rogers, Chief Engineer
Allied Armies in Italy, and were generally agreed. Thus were
created the Headquarters of Army Groups, R. Engineen. (See also
Volume VIII, Chapter VIII, page 185.)
An Assault Regiment R.A.C./R.E. was improvised from 1st
Scorpion Regiment R.A.C. and 10th Armoured Division R.E. in
order to gap minefields, crush fortifications, and bridge minor
obstacles in an assault. As no equipment was at first available from
home, some was made for the units in workshops in Italy and Africa.
Bridge platoons R.A.S.C. were reorganized on a tactical basis, some
“assault” platoons carrying assault boats and light rafts for anti-tank
guns, and “raft” platoons carrying Class 5 and g rafts.
As, owing to the priority given to the coming campaign in northwest Europe, there was a critical shortage of R.E. reinforcements,
artisan works companies, except three retained for airfield construction, were diluted with Italian labour. The spare Sappers thus
obtained were, after extra training, sent to field companies. At a
later stage, gunners from disbanded anti-tank and anti-aircraft units
were also transferred to the Corps.
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ASSAULTAND CAPTUREOF CASSINO
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To resolve the stalemate in this theatre, it was decided to bring the
bulk of Eighth Army to the western side of the Apennines, to join
Fifth Army in a drive on Rome. This was all the more necessary, as
the Germans had prepared further defences, known as the Hitler
Line, across the Liri valley some miles north of Cassino. This decision
involved a considerable amount of engineer work. R.E. units assisted
in the concealment and deception plans to hide the move and buildup of Eighth Army; these included dummy concentrations and
dumps erected near the east coast to replace units and installations
which had moved. The roads across the Apennines and in the new
area had to be improved and developed; to enable Highway 6 to
withstand the intense traffic which would come upon it, it was
asphalted and a tank track built alongside. Three fair-weather
airfields were constructed, and many extra water points were erected.
All these involved subsidiary work such as the opening and operation
of quarries, and amassing of stores.
The plan for the spring offensive was that Eighth Army on the
right should break through the German positions in the Liri valley,
and advance on an axis generally parallel to Highway 6 to the east of
Rome; while Fifth Army should advance on an axis generally parallel
to, and to the left of, that of Eighth Army, south of the River Liri,
then, joining the force in the Anzio beachhead, push on to capture
Rome, the airfields about Viterbo, and the port of Civitavecchia.
For its part, Eighth Army was to advance with the Polish Corps,
with 16 G.H.Q. Troops R.E. (C.R.E. Lieut.-Colonel G. 0. N.
Thompson') as Corps Troops Engineers, on the right north of
Cassino, and XI11 Corps on the left south of the town, which would
be pinched out. Then the Canadian Corps was to attack on the left
of XI11 Corps to breach the Hitler Line, and drive forward along
Highway 6. This plan entailed the assault crossing of the River
Rapido which, though only eighty to one hundred and twenty feet
wide, was deep and swift, running at from five to eight knots, while
lack of approaches and strong enemy defences made it an even more
difficult obstacle. Thereafter would follow the advance up the Liri
valley-an undulating, cultivated plain with only one main road, the
other tracks being largely unmetalled and liable to become bogs after
rain. A railway ran up the valley parallel to Highway 6 and it was
decided that in the first instance the track of this should be turned
'Lieut.-Colonel G. 0. N. Thompson, D.s.o., O.B.E.
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into a road. But beyond the Rapido, and at the entrance to the Liri
valley, lay Cassino, which in the recent fighting had been reduced by
bombing and artillery fire to a mass of rubble through which the
road and railway, both completely obliterated, once ran. The clearing of a way through this area of desolation after the town had been
captured would, it was recognized, be a major engineering problem.
To deal with this a special engineer force-Cassino Task Force-was
created. It was commanded by Lieut.-Colonel Scott, S.A.E.C.,
C.R.E. South African Corps Troops, and comprised:Three field companies S.A.E.C. (rst, ~ ~ t and
h , 13th).
Three road construction companies S.A.E.C. (25th, 27th, and
31st).
One field park company S.A.E.C.
H.Q. and 14 platoons 139th Mechanical Equipment Company
R.E.
857th Quarrying Company R.E.
Five general transport platoons R.A.S.C.
Detachment light transporter platoon R.A.S.C.
Three pioneer companies.
Fifty-five dozers and seventy-five other pieces of mechanical equipment were allotted, and the bridging and other stores collected
amounted to nearly 150 lorry loads. The Quarrying Company
accumulated in advance at Porchio, six miles from Cassino, between
two and three thousand cubic yards of stone.
On the night of I xth May, 1944, both Armies attacked. O n XI11
Corps (Commander Lieut.-General S. Kirkman') front of Eighth
Army, 4th Division (C.R.E. Lieut.-Colonel J. E. T. Nelson*) was on
the right but on the first night secured only a shallow bridgehead
across the Rapido, and no bridging was possible. Two rafts were put
into operation by the Divisional R.E. but their use could not be
continued in daylight. On the front of 8th Indian Division (C.R.E.
Lieut.-Colonel B. M. Archibalds who had succeeded Lieut.-Colonel
P. L. Kirwan* who was killed during the earlier operations against
Cassino), on the left, better progress was made. By z a.m. two rafts
were in operation by the Sappen and Miners on the right flank, and
a Class 30 bridge was opened near the same site by 8.15 a.m. By
'General Sir S. Kirkman, K.c.B., etc.
*ColonelJ. E. T. Nelson, D.S.O.
SBrigadierB. M. Archibald, c.B.E., D.S.O.
'Lieut.-Colonel P. L. Kirwan. Killed in action, 1944.
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10.30 a.m. a tank-launched Bailey bridge was in use a little to the
south.
This bridge--"Plymouth"-was
the first Bailey assault bridge built
in the field, and some account of its construction is, therefore, of
interest. The bridge, a single-double Bailey 100-ft. long, was carried
forward on two Sherman tanks. I t was supported on the front tank
by rollers so that when this tank reached the bridging gap the bridge
could be launched by the rear tank pushing it. To complete launching both tanks moved forward, the one in front descending into the
gap. There was delay in starting the work owing to the difficulty of
finding the selected site in the mist and smoke, and eventually a new
site was chosen, which had a 70-ft. water gap and 100-ft. bridging
gap. The lorries arrived at the assembly point at 12.15 am., and the
tanks at 5 a.m. By 9.15 a.m. the approach ramp had been completed
and the bridge assembled and mounted on the tanks. The launching
was completed at 9.30 am., though the front tank was lost. I t toppled
into the river and was completely submerged, the driver just
managing to escape. By this time the mist had dispersed and the site
came under heavy fire. In an effort to launch the landing ramp the
tank officer and one of the crew were wounded, and three sappers
killed and five wounded. An improvised ramp was made and tanks
were able to cross at 10.30 a.m.
On the following night, 1ithl13th May, it being imperative that
there should be a bridge on 4th Division front, an 80-ft. Class 30 Bailey
bridge was built by 7th and 225th Field Companies R.E., under
constant fire. Work started at 5.45 p m . on 12th and was completed
a t 5.30 a.m. on the 13th, fifteen sappers were killed, and fifty-seven
including three officers, wounded. Subsequently further bridges were
built and, by 16th May, there were five Class 40 and four Class 30
bridges across the river on the Army front. One of these was built by
Royal Canadian Engineers.
Meanwhile Fifth Army, which now included no British formations,
attacked on the left, and made some progress against stiff resistance.
On 14th May, the French Corps on the extreme right of that Army
broke through and thus threatened the flank of the enemy opposing
XI11 Corps, and enabled the latter to push on.
On 17th May sufficient progress had been made for Cassino Task
Force to start work. Its main tasks were (U) the reconstruction of
Highway 6 on its old alignment, by clearing debris and building a
number of Bailey bridges, and ( b ) clearing the railway track and
repairing its formation, and then converting it into a road. This
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latter task involved a variety of operations, of which the first was the
removal of the railway track. The best method of doing this was
found to be for a heavy bulldozer (D 8) to push at one end of a length
of railway track, lifting its blade as it pushed, so that the track was
turned on edge. Then a smaller (D 4) dozer nipped in and held the
upturned track while the D 8 pulled out and repeated the performance at the other end of the track. Finally both dozers pushed
till the track snapped and overturned. A team of two such bulldozers
was able in this way to remove about sixty feet of track in two
minutes or less. The track cleared, it was necessary to fill in craters,
insert culverts, and build three Bailey bridges varying in span from
fifty to one hundred and seventy feet. I t was further found necessary
to remove all but about three inches of ballast, otherwise wheels dug
in and spun. The railway was opened as a road by midday on 19th
May, and Highway 6 by 2 p.m. on the 20th.
The last Germans having been mopped up in Cassino on the 18th,
the Hitler Line was attacked and broken on the zgrd, and thenceforward the two armies advanced hand in hand as rapidly as bad roads
and enemy demolitions would allow. Fifth Army joined hands with
the force in the Anzio beachhead on 25th May, and on 4th June
captured Rome, which was found undamaged-not even the bridges
over River Tiber or the power stations having been wrecked.
ADVANCE
BEYONDROME
For some time, priority given to the coming invasion of Normandy
had restricted the forces and material available for the Italian
theatre which became of secondary priority. But from shortly before
the capture of Rome, the decision to launch an Allied invasion of
southern France, under the code name of “Anvil,” not only limited
the flow of men and material still further, but led to the diversion of
troops and stores to that operation. Henceforth the Allied campaign
in Italy was greatly restricted in men and material and had to make
the best progress possible with the forces available, and to furnish it
largely with stores oflocal production.
Beyond the Hitler Line little opposition was encountered till about
20th June, when the German forces offered resistance on the Trasamine Line, which ran east and west across the country in the
latitude of Perugia, and held up the advance for about a week. Both
during this advance, and subsequently, Fifth Army continued to
advance up the west coast; Eighth Army moved in the centre
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through the Apennines, while V Corps, later relieved by Polish
Corps, pushed up the east coast.
Eighth Army had to make its way through mountainous country
largely devoid of communications other than mule tracks. Under
such circumstances the fighting was not spectacular, for the most
part being in the form of penetration by small formations through the
hills. I n this form of warfare the Indian Divisions (4th and 10th)
were adept and were largely employed. On the other hand this form
of fighting involved the Engineers in very heavy programmes of
work. Despite its somewhat rapid retreat, the German Army had
executed very thorough demolitions, and the main task of the Sappers
was to re-open and repair roads and track, and to build new ones. On
the main roads, bridges, culverts, and corniche had been systematically destroyed, and their repair involved considerable quantities of
mechanical clearance of debris, bridging, and cribbing. Fine weather
made unmetalled diversions frequently possible, but in many places,
owing to the mountainous terrain, bridging had to be resorted to
from the beginning. I n nearly all cases the necessity of providing good
facilities for maintenance involved the provision of bridges as soon as
possible. Bailey bridging was supplied to Eighth Army alone at this
period at the rate of three sets a day, and in the whole advance during
the summer of 194,856 Bailey bridges were built by the Allies.
These included such major bridges as:180-ft. triple-double Bailey bridge a t Narni.
345-ft. improvised two-way Bailey bridge across the River Tiber
on Highway 3.
400-ft. triple-single Bailey bridge, “Romulus,” across the Tiber.
The main road across the country from Pescara to Rome was
developed into a main lateral by 1 1 1 0G.H.Q. Troops, R.E. (C.R.E.
Lieut.-Colonel Hon. R. J. Napier’).
The provision of tracks for the forward troops in the mountains
fell largely to the Sapper and Miner units of the two Indian divisions.
A notable example of these was “Jacob’s Ladder,” a track constructed by the field units of 4th Indian Division and of X Corps
Troops, rising 1,150 ft. at an average gradient of one in ten.
V Corps (C.E. Brigadier J. V. C. Moberley), which had remained
behind when Eighth Army moved from the east to the west coast,
pushed steadily forward as opportunity and its comparatively weak
‘Lieut.-Colonel the Lord Napier,

O.B.E.
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strength allowed. It had been joined by two formations recently
arrived in Italy-1st Canadian Division and 10th Indian Division
(C.R.E. Lieut.-Colonel G. F. Hutchinson’). During April and May
the engineers of this Corps were chiefly engaged on improving the
forward communications as ground was gained and in preparation
for a future offensive. During this work 41st Field Park Company
carried out a piece of masterly improvisation in the construction of a
causeway over a dry gully not far from Ortona. An old reinforced
concrete slab bridge had been blown, and the task involved the
demolition of the top of the old pier, on which one end of the slab
was resting, so as to drop the latter to a more convenient level. The
space beneath the slab was then used as a culvert, and the road built
across the top, held in position by random rubble retaining walls.
The waterway of the finished culvert was somewhat small to the eye
of a layman and excited considerable derisive comment. The causeway, however, which was nicknamed “Rockery Ridge,” continued
to carry the whole of the maintenance traffic of the Army during the
advances of 1944, and was still standing eighteen months later when
its builders returned on their way to their port of re-embarkation.
15th and 69th Airfield Construction Groups R.E. repaired and
maintained airfields for aircraft supporting the operations of Eighth
Army and V Corps; while 3rd Airfield Construction Group constructed fifteen fair weather fields in support of Fifth Army.
On all positions occupied by the enemy minefields were encountered in large numbers, and their location, marking and
clearance, up till now in the Italian theatre not such an arduous duty,
gave much work to the Allied engineers. In this period engineers of
Fifth Army alone located 128 enemy minefields and cleared ninetyfour. Wooden Schumines, to which the electrically-operated detectors did not react, began to be met in large quantities about this time,
and caused many casualties. Reversion to the earlier detective
method of prodding with bars or bayonets did little to reduce the
casualty list, so other expedients were devised. One of the most
successful was that produced by the Sappers and Miners of 10th
Indian Division. This was in the form of a light rake with strong
wire prongs mounted on a bamboo handle, 8 ft. long, and used to
scratch over the surface.
After breaking through the Trasamine Line, the advance continued against stiffening resistance, 6th South African .Armoured
Division entering Florence on 4th August. A short distance beyond
’Lieut.-Colonel G. F. Hutchinson, D.S.O.
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this the advance was checked on the forward defences of the German
“Gothic” Line, at which period the front ran from Ancona on the
east coast, north of Arezzo, to Florence, and thence along the River
Arno to the sea.
RAILWAY WORK I N SPRING,

RAILWAY
WORKIN SPRING,
1944
1

The advance in the spring, and the move of Eighth Army to the
west coast, had involved considerable work on the railways. While in
1943 the enemy demolitions had not proved serious, henceforth, as
on the roads, the destruction was widespread. At least 75 per cent of
all bridges of importance and tunnels had been efficiently demol-
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made to clear the overburden by bulldozers, hut in the bad winter
weather the machines became bogged after removing about twenty
feet and this expedient had to be abandoned. There remained only
the slow and laborious method of timbering from the inside. At the
same time a shaft 30 ft. square and heavily timbered was sunk 40 ft.
from the surface to the top of the damaged portion of the arch. Work
was started on 12thJanuary, 1944, and the first train passed through
on 10th April, though the work was not finally completed till the end
of May.
On the west coast the railway engineers were faced with the same
major rivers which had previously held up the advance of Fifth
Army. The railway bridge over the Volturno at Cancello had
originally three spans of lattice girders. All the spans bad been
destroyed beyond hope of repair and the piers demolished to about
twenty-five feet below rail level. Reconstruction was carried out by
150th Railway Construction Company, which commenced work on
25th March. Though the spans were ideally suited for the use of
standard W.D. Lattice Girder spans, it happened that no unit in
Italy had ever erected such a girder under active service conditions
and only a few, through the medium of the Transportation Training
Centre, were acquainted with the material. This, combined with the
speed of flow of the river at the time, tended to make the work slow
and produce, as the Historian of Railway Construction in Italyput it,
a “Bridging School atmosphere to the whole proceedings”. Another
cause of delay was the fact that, for the first twenty-one days of work,
it was possible to spare only one section of less than fifty sappen
owing to the other calls on the company. Work started on 25th
March, 1944, and the bridge was opened to traffic on 20th May. Just
north of the Volturno the Massico tunnel, 5,800 yards long, was
found to have been blown in seventeen places. I t was cleared and
opened to traffic in just under two months by 160th Railway Construction Company and 46th Mechanical Equipment (Tn.) Platoon.
Operation of the lines controlled by the British was camed out by
the Railway Operating Group which bad been reinforced by a
second group in January, r g ~ While
.
the military units operated
the traffic in forward areas, the Italian State Railways took over
behind them, under military supervision, as the advance proceeded.
&-OPENING

OF THE

PORTOF ANCONA

Ancona was captured on 19thJuly, and the port was found to have
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been damaged extensively. All ships in the harbour had been sunk; a
gap, 350 ft. long by 12 ft. deep, had been blown in the south mole;
the Mol0 Clementino, 750 ft. long, had been reduced to rubble;
quay walls were battered and, in some cases, had ceased to exist;
communications were cut; and fuel installations, water and electric
services damaged beyond repair. A port construction reconnaissance
party arrived at the port with the leading troops and found the
damage described above, which had already been largely noted

ATTACKON GOTHICLINE
l

The beginning of August, 1944, found the Allied forces approaching the Gothic Line. This line ran north of the River Amo, and just
forward of the main watershed of the Apennines, to the east coast
about Pessaro. In parts it had been strongly fortified, but the main
strength of the line lay in the terrain. The Northern Apennines barred
‘Licut-Colonel E. L. L. Earp, o.B.E., T.D.
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the entry into the plain of the River Po, except for a narrow passage
on the east coast. Even this was commanded by ridges running
towards the sea and was served by only one main road, Highway 16.
The mountains rose to a height of almost 8,000 feet, and the passes
which had carried the main roads were about 3,000 feet high. Except
for Highway 16on the east coast and Highway I on the west, most of
the roads crossing the watershed radiated from Florence.
At first it was proposed that Eighth Army should attack the
position astride Highway 65, which ran across the mountains from
Florence to Bologna. Later it was decided, in order to broaden the
front of attack, to move Eighth Army back to the east coast along
which it should attack, exploiting to Ferrara and Bologna, while
Fifth Army pressed forward along Highway 65. XI11 Corps was
transferred to Fifth Army, while Eighth Army was reinforced by
I Canadian, V and X Corps. For Eighth Army’s move back to the
east coast it was necessary to re-open two heavily demolished roads
from Fologno towards Ancona, the first through Macerata, and the
second through Jesi. The former was made fit for Class 30 traffic, and
the other for Class 70. The work was carried out by 1210 G.H.Q.
Troops R.E. and 8 Army Group R.E., the latter with 16 G.H.Q.
Troops R.E., the South African Roads Group, and 46th Division
R.E. under command. In all forty Bailey bridges with a total length
of 3,380 feet were built.
Before the decision was made to move Eighth Army back to the
east coast, active preparations had been made for the attack on the
Gothic Line in the central Apennine sector, and some difficult and
arduous work was undertaken by the Army engineers. On 3rd
August, 4th and 10th Indian Divisions began Operation “Vandal”
to seize the high ground north-east of Arezzo and the village of
Chitignano. This involved the Sappers and Miners in the opening of
a mule track, the construction of a jeep track, and the provision of a
tank road. I t was recorded at the time that “giant boulders, crumbling surfaces, rocky ledges, patches of scrub and heavy forest, alike
succumbed to the caterpillars, picks and shovels and high-explosives
of the urgent Sappers. Neither enemy shell-fire nor direct attack
impeded the progress. The team work of the engineers triumphed
over every obstacle and the bare log ofaccomplishment does less than
justice to a superb achievement.” Six miles of the jeep track were
completed in sixty-six hours and the tank track in thirty-six hours.
As the result of the labours of the Sappers, the tanks reached their
assembly position on the heather-studded crests on 7th August, when
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the change in general plan caused the operation to be cancelled.
A more light-hearted though “gallant” episode occurred to a
platoon of 5th Field Company, Sappers and Miners, working on a
road near Valenzano. The Jemadar with a section captured four
prisoners from a house overlooking their work, while the platoon
officer rescued a Countess from her castle near by. So impressed was
the lady with the gallantry of the unit that she asked them to repeat
the performance next day to extricate her maid from the boobytrapped castle. This was duly done in spite of the presence of
Germans on the property.
As the mass of British formations were now to operate on the east
coast it became necessary to develop administrative installations,
communications, main airfields, etc. As described above, the reconditioning of the port of Ancona had been started on 19th July and
work on its further development was now undertaken as a matter of
urgency, for it was decided that Ancona should become the main
British advanced base in Italy. This decision involved the construction in the neighbourhood of Ancona of a large number of depots,
stores, workshops, hospitals, and camps, and an intensive effort by
all engineer units of Eighth Army. An Engineer Stores depot was
opened on 18th August and stocked both through the port o f h c o n a
and by road from the east coast dumps in the area north of the
Sangro.
Forward of Ancona the main road, Highway 16, was doubled to
give a two-way Class 40 route, and another, one-way for Class 70
traffic. This entailed, besides the widening and improvement of the
formation, the construction of the following bridges and causeways
between the town and the jumping-off line for the crossing of the
River Metauro :-

A 429-ft. nine-span Bailey bridge over the River Cessano, constructed by 561st Field Company in seven days.
A causeway, with two 80-ft. Bailey spans, over the Cessano,
constructed by 586th Field Company in seven days.
Eighth Army attacked on 25th August and advanced against ever
stiffening resistance across the Metauro to close contact with the
main defences of the Gothic Line. The crossing of the Metauro
involved the construction, to carry the main road, of a three-span
~ o - f t Bailey
.
bridge built by 587th Field Company in nine days;
and a causeway with two Bailey bridges of I I O and 270-ft. spans
respectively, by 586th Field Company in seven days.
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Between 30th August and 3rd September the main fortifications
of the Gothic Line were breached, and Eighth Army continued to
advance against fierce opposition, with Canadian Corps on the right
and V Corps on the left, through a difficult country of ridges and
valleys, served only by the main coast road and by minor roads and
tracks inland. A particularly stubborn fight was put up by the enemy
on the Coriano Ridge, which was cleared on the night of 12th
September.
ARRIVALIN

THE

VALLEYOF

THE

RIVERPo

With the crossing of the River Marecchia on 21st September the
valley of the Po was reached. The plain is flat and richly cultivated,
with sticky clay soil, and is intersected by many rivers, irrigation
channels and drainage ditches. The rivers, the principal of which to
be crossed by Eighth Army before the end of the year were the
Rubicon, Fiumicino, Savio, Ronco, and Montone, had wide shingle
beds in the mountains but became narrow and deep in the plain, and
were canalized between steep flood banks up to forty feet high. They
were subject to sudden spates and even high-level bridges were
frequently swept away.
This period of the campaign was one of great engineering activity
in combating the difficulties ofthe country, intensified by the climate,
and in eliminating the effects of enemy demolitions which were
extensive and thorough. I t is possible here to give a general indication
only of the scope of the work, and some typical examples of the
problems encountered and solved.
The first task of the Engineers of leading formations was to open
and then maintain forward routes. The country, especially on the
left, was mountainous. The Germans had made countless demolitions
and craters, and the rain reduced everything to quagmire. Resources
did not permit of bridging equipment being used on any but the
main traffic routes, and between these and to the flanks Engineer
units had to provide routes for the advance and maintenance offonvard
formations. 61st Field Company S. and M., 10th Indian Division,
for example, had to make use of all sorts of improvised methods to
open a route for the brigade with which they were working. They
built and operated an aerial ropeway where clay soil in a technically
dry gap made it impossible to operate bulldozers to produce a causeway, and also operated civilian ropeways found in the area. Flying
ferries were commonplace, and improvised timber bridges were
built in many places. Much of the work was unspectacular, but
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called for all the ingenuity and powers of improvisation which are
the hallmarks of engineer units of the Commonwealth.
At the request of G.O.C. 10th Indian Division, who wished for
some form of communication, to be used only at night, with posts
established on the far side of rivers from which the enemy had not
been entirely driven, 10th Field Company, S. and M., developed
what became known as the “Houdini” type of bridge. This consisted
of a steel cable taken across the river, through a couple of snatch
blocks, and back to a tackle on the near bank. Decking of timber
salvaged from houses was snake-lashed to the cables. The bridge
could be submerged by day, and the shoremost decking panels
removed. All that was then left in view were the cables on either
bank and these were easily camouflaged with the thick brushwood
which grew naturally on the flood-banks. These Houdini bridges
were used frequently in latter stages of the campaign, the necessary
cables and tackles being carried by field park companies.
Many Bailey and other bridges were built across rivers in full view
of the enemy, and rafting of assault troops and their supporting arms
was frequent. At the crossing of the River Ronco, on 29th October,
5th Field Company, S. and M., was given the task of converting an
old aqueduct into a bridge. A heavy enemy artillery concentration
was directed against the site and at one time shells were falling at the
rate of about two every second. However, using the walls of the
aqueduct as protection, the company worked on and the bridge
was successfully completed before daylight next morning.
Arks (see Volume VIII, Chapter VIII, page 199). made in Italy by
mounting American Treadway tracks on Churchill tanks, were first
used in this advance. For single arks, with ramps at one or both ends,
the time taken to get them into position to enable tanks to cross
varied under favourable conditions from five to fifteen minutes, and
for wheeled vehicles from ten to twenty minutes; but a small mishap,
due for instance to the tank getting bogged when trying to re-align,
put the time up by as much as two hours.
A more complex Ark crossing was made across the River Savio at
Casena, by a detachment of Assault R.E. in support of 46th Division.
The Germans had ramped the banks down to make a ford for tanks
unsuccessfully. The depth of water was 4 ft. The plan was to form a
bridge with three Arks, the second and third passing in turn over
their predecessors and dropping their rear ramps on the front of the
tank immediately in rear. The bridge was successfully and rapidly
placed and taken into use. However, under load, the second Ark
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developed a list to the right, while at the same time one of the rear
ramps of the same Ark worked loose and fell into the water. After
about three hours’ work this ramp and its pair were removed, an
AVRE then dropped a fascine between the first and second Arks
and the bridge was again taken into use. Later, the second Ark
received a direct hit and the damage had to be made good with
rubble and sandbags. In the night the river rose 3 ft. and submerged
the Arks. Next day, when the river dropped, it was found that the
water gap had increased on the near side and the fascine had been
washed away. A fourth Ark was placed to fill the gap and the fascine
replaced by another. After further trouble with the ramp of the
fourth Ark, the river fell still further and it was possible to dispense
with this Ark. Finally, the crossing was improved by 7th Field
Company with sandbags, and carriers were able to cross.
Behind the leading troops Corps and Army Engineers were busily
employed improving the routes to carry the maintenance traffic of
the Army and maintaining them. Many Bailey bridges were built and
required continuous attention. In the constant rain spates were
incessant and even high-level bridges were carried away and had to
be replaced. At the end of September two high and three low-level
bridges over the River Marecchia were thus swept away, and similar
trouble occurred at other rivers. In the rain and floods the roads
themselves required constant attention, the report of one R.E.
section claiming-“Result of one day’s work-four lorries excavated
from mud.” Six aircraft landing grounds were constructed during the
period of this advance on the east coast.
When Eighth Army returned to the east coast in August, a special
force of engineer units, designed for the task of bridging the River Po,
had been organized. But in October when it was realized that, owing
to the slow rate of advance, an advance to that river would not be
possible for some months, this force was stood down.
I t was not until December that Ravenna and Faenza were captured, and the battle moved forward slowly, in atrocious weather, to
the River Senio.
In September, Brigadier K. Ray accompanied Lieut.-General Sir
0. Leese on the appointment of the latter from Commander Eighth
Army to the South East Asia theatre. In consequence Brigadier
B. T. Godfrey-Faussett became C.E. Eighth Army under Lieut.General Sir R. McCreery,l Brigadier E. V. Daldy2 becoming C.E.
lLieut.-General Sir R. McCreery, K.c.B., etc.
aBrigadier E. V. Daldy.
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X Corps which was commanded by Lieut.-General Hawkesworth.
IN AUTUMN,
1944
FIFTH ARMY’SADVANCE

Meanwhile Fifth Army, with its single British Corps, XI11 (C.E.
Brigadier J. C. Walkey), on its right, advanced from the Florence
area, first to make contact with, and then to breach, the Gothic Line
on its front. North and north-east of Florence lay a jumble of mountains and valleys. First came the mountains between the valleys of
the Arno and the upper Sieve, the highest peak being Monte Gioi
(3,254 feet) ; and then beyond them, the Sieve, which ran parallel to
the River Arno; and finally a sharp ascent to the main crest of the
northern Apennines on which lay the Gothic Line.
In late August and early September the Germans were forced to
make successive withdrawals to this line. XI11 Corps followed up,
with 6th Armoured Division (C.R.E. Lieut.-Colonel E. W. H.
Clarke.’ 8th, 625th and 626th Field and 1 4 t h Field Park Squadron)
on the right along Highway 67; 8th Indian Division in the centre
using mountain tracks; and 1st Division on the left along a minor
road known as “Arrow.”
The first advance entailed a crossing of the Arno by 8th Indian
Divisioninan area whereno roadcrossed the river valley even in peace.
In thissector the Arno flows in a narrow valley bordered by stony lime
hills, and is fed by a series of streams, normally containing little
water except at weirs but liable to sudden spates. Before the advance
the Indian Engineers constructed two tracks forward, mostly under
enemy observation, which restricted the use of mechanical equipment to moonlight nights and the mists of early morning. By nightfall
on 25th August approaches to a ford had been developed, a 60-ft.
folding-boat bridge erected by 7th Field Company, S. and M., and
a 120-ft. improvised folding-boat bridge begun by 69th Field
Company, S . and M., near a tank ford upstream. On the next night
a second folding-boat bridge was completed. By the morning of the
28th a low-level Bailey bridge had been erected by XI11 Corps
Troops R.E. All the crossings were constructed under fire which
twice damaged the improvised bridge.
Beyond the Arno, in the advance to the Gothic Line, engineers reopened Highway 67 from Florence to Dicomano, “Arrow” route
from Florence to Borgo San Lorenzo, a lateral route “Sun” from
Dicomano to Borgo San Lorenzo, and many other roads and tracks.
‘Brigadier E. W. H. Clarke, c.B.E.,

D.S.O.

Died 1947.
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All this work was carried out in heavy rain, which considerably
delayed operations, but, by 12th September, all divisions were in
contact with the main defences of the line which was finally breached
on the 18th. XI11 Corps then began a hard fighting descent towards
the Po valley.
The advance of this Corps, and winter in the northern Apennines,
entailed immense work by the engineers, in had weather and in
.extremely difficult country. Under such circumstances most of the
work was, as before, in the development and maintenance of roads
and tracks.
Some main roads in this part of Italy were well constructed and
surfaced with asphalt, hut many were narrow, tortuous, poorly
surfaced, and ill-founded. Minor roads were merely of gravel or
water-bound construction, the former with hardly any foundations.
All bridges had been destroyed, and in many places thousands of feet
of side-cut and corniche had been blown away. Roads were opened
initially by divisional engineers, who made rough tracks through
demolished side-cuts and by-passed demolished bridges by fords, Ark
crossings, and low-level or floating bridges. In some cases, where hypasses were impossible and time allowed, high-level bridges were
built at once. Corps and Army engineers followed, developing the
tracks into roads fit to take transport in all weathers. This entailed
improving the formation, putting in solid foundations and providing
sound surfacing. More bridges at low-level were also built. I n the
earlier stages these troops also undertook the maintenance of the
roads, but as the army advanced, routine maintenance was carried
out by the Italian State road organization-the A.A.S.S.-which,
reconstituted under the Allied Commission, had been lent plant and
transport, and provided with stone, bitumen, and other materials by
the military engineers, under whose general direction it worked.
In dry weather road maintenance was not such a great problem,
except that, as the Armies were advancing fast, the total length of
roads to be maintained and the amount of traffic on them increased
proportionately. In wet weather and winter, on the other hand, the
problem was gigantic. The front was static for long periods; minor
roads had to carry continuous traffic; rain water-logged poor foundations; road surfaces broke up; swollen streams found and destroyed
weak points, and low-level bridges and inadequate culverts were
washed away; bridge abutments were attacked by scour; while
snow and frost added the finishing touches to the difficulties of the
work.
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Typical of the work of reconstruction was that of Highway 67 from
Florence to Forli, a distance of sixty miles as the crow flies, but the
winding mountainous road between the two places was actually some
IOO miles long. From Dicomano this spectacular road twisted and
turned for six miles through a narrow cleft in the mountains, rising
gently to San Godingo, whence it climbed nearly 3,000 feet in five
miles to the Muraglione Pass. The estimated time for the re-opening
of this section was a month, but in fact the road was opened for twoway single line traffic by 6th Armoured Division R.E. and Artillery,
working night and day, in thirteen days. XI11 Corps Troops R.E.,
following up, developed the road into a two-way Class 40 road in
nineteen clays.
In the course of their work the divisional Sappers and Gunners
built fifteen bridges, filled thirty-nine blows, constructed nine diversions, opened twenty-seven miles of main and fourteen miles of
secondary road and eleven miles of jeep tracks. XI11 Corps Troops
R.E. were assisted by 10th Mechanical Equipment Platoon R.E., a
detachment of 1st Drilling Company R.C.E., an anti-tank battery
R.A., three and a half companies Pioneer Corps, three general
transport platoons and two tipper platoons R.A.S.C., and seventy
Italian wood-cutters.
While, as has been shown above, bridging was an important part
in the operation, it was clear from the outset that the chief task would
be the construction of blown stretches of side cut and corniche.It was
decided to reconstruct these mostly with timber cribbing, based on
solid ground or on a foundation formed of gabions.
Timber was cut by the gunners and by Italian wood-men in the
forest of Vallambrosa, railed to Dicomano, and carted forward to the
sites of the work. In all 14,500 logs were cut, varying between six to
eight feet long by eight to ten inches diameter, and ten to twelve
feet by ten to twelve inches. Timber dogs and gabions were made by
576th Corps Field Park Company. I t was found that what took most
time was depositing the “fill” after the cribbing had been completed. The material for “fill” was obtained by quarrying at Dicomano, by rock blasting or earth dozing at the site, by carting rubble
from ruined buildings, and in one case by demolishing a house.
The two most difficult portions of the work were:( a ) The construction of a new road where 230 ft. of the old had

been blown away at a point where it had been cut out of the
rock. 6th Armoured Division R.E. made a one-way track for
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light traffic in twenty-four hours. Corps troops improved this
to a good two-way road in twelve days by blasting away the
inner 1 2 ft. of rock face and building up the outer I O ft. on
timber cribbing.
(6) A similar demolition 260 ft. long where a new road had to be
aligned. The times for getting through the light one-way track
and the finished two-way road were about the same as for ( U )
above.
Once through the Gothic Line the front of XI11 Corps was
extended to the left and, early in October, another track, “Ace,”
leading from San Pietro on Highway 65 over the Apennines into the
valley of River Santerno, was taken over from the Americans. This
route had been opened for American transport, and British transport
had great difficulty in negotiating the steep diversions. The completion date of a 480-ft. Bailey bridge at San Andrea, to avoid a particularly difficult diversion, became a factor in timing any large-scale
attack to he maintained by this route.
On the evening of 4th October, 56th Field Company, which was
then working on Highway 67, received orders to proceed to San
Andrea with about 500 British and Italian pioneers and to eliminate
the diversion. This had been made because of the destruction by the
enemy of a six-span brick arch bridge, some 500 feet long and too
feet above the river bed. The actual gap was approximately 350 feet,
but although two of the arches were still standing they had been so
badly damaged on each side of the arch crowns, that the portion
over them was almost useless. This fragment of the bridge did, however, provide a meagre building space. Of the four demolished piers,
one, which was also the northern abutment, was completely destroyed, two had about ten feet of brick and masonry core above the
springing, and the fourth had about thirty feet left in a shaky
condition. No transport could get to the base of the piers. The
company arrived at the site on the evening of 5th October, but the
nearest camp site to the bridge was seven miles away.
It was decided to build from both banks, booming out the two
portions to meet over the third pier from the northern side. This pier
was over eighty feet high, unscalable by ladders, and time did not
permit of the building of the necessary scaffolding. This difficulty was
solved by cantilevering the two portions of the bridge to project over
the tall pier and to use them to reach its top from above. The tops of
the others could be reached by ladders.
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As a preliminary, z ft. of mud had to be cleared from the southern
approach road, and the parapet walls on both sides removed, as
otherwise the roadway would have been too narrow for girder
erection. Work on clearing away the unsound masonry of the three
accessible piers and the building of cribbing on the sound base was
started at once. As it was not possible to do the same on the tall pier,
the expedient of using anti-tank guns to blow away the top of this
pier was tried. The combined effort of a 6-pdr. and a 17-pdr. removed 20 ft. from the cap, thus leaving a further I O ft. only to be
demolished when the pier could be reached from the cantilevered
girders.
By the evening of 8th October, the first pier from the south side had
been prepared for cribbing, and the bridge from that side boomed out
over it, with tackles reeved on the nose to enable stores to be lowered
to the men working below. On the 12th all three piers except the tall
one had been completed, and the bridge boomed out from both sides
to over the latter on which from henceforth work could be carried on
from both sides. The bridge was opened to traffic at midday 15th
October.
The time taken to complete the job including all unloading was
nine and a half days. I t had been estimated that it would be done in
seven, and it could probably have been done in that time if conditions
had been more favourable. Heavy rain fell on three days; owing to
the very heavy traffic using the diversion road and odd shelling it
took eight hours to get the vehicles on to the job each day, and finally
there was not room to unload more than two of them at the same
time.
As XI11 Corps advanced slowly in wintry conditions on a wide
front down the northern slopes of the Apennines towards the Valley
of the Po, the maintenance of forward routes threw an almost
unbearable strain on engineer resources. Each division relied for
maintenance on a minor track designed to carry in peace-time not a
tenth of the present traffic. 8th Indian Division was maintained by
Highway 67 and thence by a minor road leading west to “Arrow”;
1st Division had to rely on “Arrow”; 6th Armoured and 78th
Divisions on “Ace” to Firenzuola whence 78th Division used a minor
track leading north through Pezzolo. In the heavy autumnal rains
and winter snow it became almost impossible to keep the routes in
order, and, though the traffic was restricted as much as possible and
units of all arms were made responsible for clearing mud and maintaining the drainage of roads in their immediate neighbourhood,
BRIDGE A T SAN A N D R E A
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engineer units were hard put to it to keep routes open. The axis of
78th Division did, for a time, collapse. “Vehicles floundered in the
mud, stuck in ruts, bellied, slipped sideways over the hank, sprawled
across ditches.” The R.E. of 78th Division and XI11 Corps troops on
this route had to be reinforced by an American Engineer battalion
before the road could again be made fit for traffic.
To illustrate the problems confronting divisional engineers at this
time, a summary of the work of 8th Indian Division’s area is of
interest. By November the Division was based on Marradi, with
brigades operating on three forward routes. The task of the engineers
was to open and maintain these routes, and to enable supplies to
reach the infantry on the mountains to the flanks by jeep and mule
tracks, and by aerial ropeways. Heavy rain fell a t intervals from
September which not only reduced the whole country to a mud bath,
but frequently washed away road formations. Snow fell in the last
two weeks of December. The Divisional Engineers were reinforced by
8th Field Squadron R.E., and by a platoon of Corps Troops R.E.,
and were assisted by:One Armoured Squadron R.A.C.
Three anti-tank batteries R.A.
Three troops light A.A., R.A.
Half a company Indian Pioneers.
Two sections tipper lorries R.A.S.C.
Up to 120 Italian workmen.
Infantry working parties on many occasions.
Between 5th November and 17th December, these troops opened
34 miles of road; maintained 64 miles; built twenty-three Bailey
bridges of a total length of 2,980 ft., mostly over deep mountain
ravines, Bailey piers up to seventy feet high being sometimes necessary; constructed two bridges of folding-boat equipment, and then,
in order to increase the stock of Bailey bridging material available for
future operations, dismantled seven of these bridges and replaced
them by building six timber bridges. Besides these major communications,jeep and mule tracks and aerial ropeways were built to supply
troops to the flanks and to evacuate casualties; water points were
provided for men and mules; and dumps of stores built up.

SNOWCLEARANCE

As winter progressed snow clearance became a problem. Some
experience of this had been obtained in the previous winter, when,
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though the snowfall was heavier, the Allied troops were not operating
at such high altitudes. With the experience of that winter and a more
plentiful supply of snow ploughs, an efficient snow-clearing organization was built up, and the main roads were kept open throughout
the winter, except for breaks of a few hours. The critical sectors for
snow clearance lay generally above a height of 2,000 feet. In some
cases, however, snow collected on roads at much lower altitudes,
especially on the eastern and northern slopes of the Apennines. A
snow clearance team was allotted to each critical sector. Each team
operated from a number of snow posts, equipped with ploughs and
recovery vehicles and manned by operators, drivers, fitters, medical
orderlies, provost and signallers. For example, one main snow post
was set up on a road, about fifty miles long, that climbed to 3,056 ft.,
and was above 2,000 feet for a length of eight miles. One D-8 rotary
plough, two D-7 vee-ploughs, and one D-4 vee-plough were allotted
to the post. Labourers were used to spread chippings on the iced
roads after the snow ploughs had passed, and to clear side ditches
and snow banked on the verges. Poles were erected at intervals along
the sides of the roads to act as snow guides.
ENGINEER
WORKBEHINDAWES
The year 1944 had seen great development in the country behind
the fighting troops. The engineer work necessary to meet the immediate needs of the armies after the first landings have been described
above (Chapter 11). I t was not till after the capture of Naples in
October, 1943, that a full Works organization, under a D.D.W.
(Colonel (later Brigadier) D. L. Anderson), was set up, and a full
programme of work on accommodation settled. This formed part of
the Advanced Administrative Echelon of A.F.H.Q., working in
H.Q. 15th Army Group, and had the name of Flambo (derived from
Flambeau = Torch, the code name of the North African expedition).
In January, 1944, 15th Army Group and “Flambo” merged to form
Headquarters Allied Armies in Italy, of which Major-General
Coxwell-Rogers remained Chief Engineer.
The principal transit camps were at Rome, Taranto, Naples, and
Ban, the most important being Lammie Camp at Naples to accommodate 5,000. Rest camps were provided wherever there were
concentrations of troops, one of the largest being at Salerno for 6,000
men. Prisoners of war camps were mainly near Naples and Taranto,
the latter having accommodation for 50,000 in five compounds.
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While, as far as possible, use was made of existing buildings, a great
deal of hutting had to be erected, and this, owing to the large requirements of the campaign in north-west Europe, was scarce. The
deficiency was largely made good by the use of a local product, the
“Flambo” but. For this the only imported material was corrugated
iron sheeting, and of this considerably less was required than in
similar huts used elsewhere. This advantage was to a certain extent
offset by the fact that the “Flarnbo” hut took longer to erect than
others.
In January, 1944,services were instructed to base their requirements on a final holding of thirty days reserves, and up to thirty days
working margin, for eighteen divisions, and an immediate holding
for twelve divisions. As a result it was estimated that it was necessary
to construct over 28 million square feet of new stores and workshops,
hospitals with 3,400 beds, and camps for 72,000 men.
The R.A.O.C. provided the largest single service commitment in
the theatre. Naples was the Ordnance base, and the two chief
advanced depots were at Bari and, later, at Ancona. The main Base
Depot was in Naples with sub-depots at Pontcagnano, close to the
area of the original landing at Salerno, and at Portici. In all I *
million square feet of covered accommodation were built for the
Naples depot, which ultimately had 4 million square feet of covered
space, and 80 million square feet of storage space in the open. All this
entailed the provision of many miles of new roads, sidings and light
railways.
At Bari, covered accommodation in the advanced depot was found
largely in existing buildings, but even so 250,000 square feet of
shedding had to be added.
Much work in road construction and repair, and in the laying of
light railways, had to be carried out at the two main ammunition
depots at Nola near Naples, and Bitento near Bari. Vast areas ofhard
standings had to be provided at the R.A.O.C. vehicle parks, the
largest of which were at Naples and Bari.
The initial demand for R.E.M.E. workshops was for a million
square feet. It was extremely difficult to satisfy this as there were no
suitable buildings in Bari, and at Naples all workshops had been so
badly damaged that it was thought it would be uneconomical to
reconstruct them. Ultimately it was found necessary to do this. Even
in one of the principal shops, which had been a large rolling mill, in
the Naples area, the travelling cranes and all the central columns
had been destroyed, the remains of the columns hanging from the
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sagging roof. I t was necessary to jack up, underpin, and strengthen
the columns, repair the cranes, and construct a new roof. In one way
and another, by June, 1 9 4 , nearly I $ million square feet of workshops had been provided for R.E.M.E.
The demands of the R.A.S.C. were not nearly so great as those of
Ordnance, but in all nine Base Supply Depots handling a peak
monthly tonnage of zzg,ooo tons were established. The provision of
cold storage was an important item. R.E. officers were responsible
for advice on technical problems, and for supervision of the construction, alteration and maintenance of storage plants. Seventeen
civilian plants were taken over and maintained, and in some case
repaired and altered, during the campaign. In addition, a small
number of ten-ton stores were built, and a new large plant erected at
Ancona for up to 600 tons of meat. This store was constructed in a
modern slaughter house, and was roo ft. by 50 ft. with headroom
of 1 3ft. The whole was insulated with cork brought from Africa, and
bitumen, caulked with silicate of cotton. Refrigeration was provided
by modifying the equipment of a military Ioo-ton store. In case of
failure of the mains, special water storage was provided and a standby
25/30 kVa generator installed to run the blower-fans and compressor
pumps. The whole job was completed in two months.
Priority in allotment of the best existing accommodation was given
to hospitals, and about half their requirements were found in this
way. By June, 1 9 4 , beds for 46,000 in hospitals and convalescent
depots had been provided.
Although the maintenance of roads in rear of the armies was
handed over to the reconstituted Italian State road organization, the
A.A.S.S., which also carried out the permanent replacement of
damaged bridges, the Army Engineers carried out urgent repairs and
more permanent reconstruction than had been possible by formation
engineers, and organized the provision of roads in and around depots
and other administrative organizations. Altogether, in May, 1944,
1,400 miles of road were being maintained behind the armies.
Equipment bridges were replaced as soon as possible by permanent
structures, semi-permanent bridges or causeways. Of the 446 Bailey
bridges, totalling 42,290 feet in length, built by April 1944, '31 were
dismantled and taken into store for re-issue.
Many fair-weather landing grounds and airfields had been made
by the armies for the R.A.F. during the advance. Many of these
were afterwards developed for all-weather use. At first little Pierced
Steel Plank (PAP.) was available, and it was necessary to pave the
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runways with concrete, asphalt, or brick. This latter method entailed
an enormous production of bricks and great expenditure of labour.
The bricks were laid on edge in herring-bone pattern, on a bed of
sand. The working unit was three N.C.O.s, twenty-seven sappers,
and thirty-four Basuto pioneers with thirty lorries for transport. Such
a unit averaged 40,000 bricks a day, the best performance being
75,000 in nine hours. Even when P.S.P. became available, it was
necessary to provide a base of hardcore or stone except where the subsoil was exceptionally well drained. The provision of stone entailed
quarrying about I ,000 tons of stone a day.
Nine all-weather airfields were developed on the east coast in the
area between Foggia and Vast for the tactical Air Force in support of
Eighth Army; and ten more were developed in the Naples area during the winter 1g43/4.Among the latter were certain sites on volcanic
ash in the neighbourhood of Vesuvius, on which work could continue during the heaviest rain.
The majority of the all-weather fields were constructed by 14th
Airfield Construction Group, R.E.
TRANSPORTATION

The activities of railway and dock transportation units in the
spring of 1944. have already been described (pp. 55-57). The
original railway plan had been to continue the British L. of C. up the
east coast from Ortona to Ancona, but in view of the rapidity of the
advance up the west coast after the capture of Cassino, which left
considerable mileage of undamaged track in Allied hands, coupled
with the fact that the enemy had carried out considerable demolitions on the east coast route, it was decided to abandon this project
and to supply the troops on the east coast through Rome and Foligno
to Falconara, five miles north of Ancona. Accordingly the South
African Railway Construction Group and the majority of the operating units were moved over to the west. Demolitions were complete in
the area of the main fighting particularly about Cassino, but in the
area where the advance had been rapid there were few demolitions
but much bomb damage. The first train from Naples arrived in
Rome by an inland route on 2nd July, and the main route by the
coast was opened on the 26th of the same month. Beyond Rome,
while American railway units re-opened the line behind Fifth Army,
the two British Construction Groups concentrated on the line towards Florence through Arezzo, where railhead was opened on 10th
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August. Meanwhile the South African Group started work on
ELECTRICITY

repairs to the route across the mountains to Ancona, completing
their task on 3rd September.
With the further change of plan and the move of Eighth Army
back to the east coast, one of the British Groups, reinforced by units
from the other, moved back to follow up the advance in that area
towards Bologna, railhead being opened at Rimini on 23rd
October.
ELECTWCITY
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The importance of electric power in Italy, and its repair and
development in the early stages of the campaign up to the capture of
Naples, have been described earlier. To co-ordinate the work of
the Services, and for collaboration with the Italian civil organizations, an Electric Power Committee was set up in December, 1943,
under the chairmanship of D.D.W. This was replaced in February,
1944, by a Central Electrical Board. Chief Engineer A.A.I. was
appointed Chairman, with a Colonel US. Army as Vice-chairman.
An important part of its duty a t the outset was the planning of the
restoration of electric power to Rome when it had been captured, it
having been assumed that the Germans in their retreat would wreck
installations and distribution lines. One of the steps taken was the
construction of a floating power station, which could be sailed up the
Tiber. The responsibility for this was given to D.D.W. A L.C.T. was
handed over by the Navy to the R.E., who installed thereon two
diesel alternators, one of 300 kW. (ninety-five tons), and the other of
150kW. (forty-five tons). Finally a third set from Naples dockyard
was acquired, this had an output of 2 2 0 kW. and weighed only
twelve tons. The L.C.T. had to be strengthened to take these weights,
and various alterations were made in her. The craft was designed to
be self-supporting for a month, with her own supply of oil, water,
and food, and was completed in June, 1944. She was named
Th Electric Ark, and was manned by a R.E. crew. Actually, as the
two principal electric stations in Rome were found undamaged, the
Ark was not required there, but she did sterling service later at
Leghorn.
Outside Rome extensive damage had been done to power stations
and transmission lines. Of 800,000 kW. capacity in central Italy less
than 10 per cent was in working order. While the repair of many of
the power stations was under the direction of D.W., Electrical and
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Mechanical Companies R.E. (Nos. 540, 542, 542, and 543 Companies and 544 Palestinian Electrical and Mechanical Company)
concentrated on the re-establishment of transmission lines.
Oil fuel tanks in a country so devoid of coal as Italy had naturally
been the target of considerable Allied bombing. I t was necessary,
therefore, for the Allied Engineers to repair the tanks where possible,
to construct new tanks, and to build pipelines to carry forward the
fuel to airfields and army petrol points. Until July, 1944, most of this
work was carried out by American units specially organized from
experienced personnel for the purpose, though in this period two
Pipeline Operating and Maintenance units R.E. had been formed.
The withdrawal of some of the American units for the invasion of
southern France, and the increased demands on the remainder in the
Americans' own area, left British Engineers to their own resources.
An Oil Storage and Pipeline Construction Group R.E. (Major D. C.
Rogers') was therefore created. As a great deal of the work of this
group was carried out subsequent to 1944, its consideration will be
postponed to a later chapter.

LOCALPRODUCTION
To provide as far as possible for the needs of the forces in Italy on
the spot, and to reinstate the economic life of the country, local
resources were developed on a large scale. The restoration and
expansion of Italian engineering and other industries was organized
by the Director of Works, A.A.I. The latter, through British and
Dominion units, controlled production on a large scale; and in addition purchased and requisitioned engineer stores from factories not
under military control but which had been in many cases helped to
re-establish themselves.
The following units were employed in local production, and both
supervised factories run on Army contracts, and themselves ran
factories and organizations with direct employed labour:
175th Workshop and Park Company R.E., which later became
8th Engineer Stores Base Depot.
594th Workshop and Park Company R.E.
14th New Zealand Forestry Company.
769th Forestry Company R.E. which later became No. 2 Forestry
Group R.E.
274th Works Section R.E.
'Lieut.-Colonel D. C. Rogen, M.B.E.
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No. g C.R.E. Works.
80th South African Engineer Base Workshop.
93rd South African Engineer Base Workshop.
17th Section of 94 Compressed Gas Depot S.A.E.C.

In addition a large amount of local production was supervised by
Cs. R.E. Works.
The best timber in Italy was found in the pine forests of Calabria,
which had many sawmills and a network of light railways. Timber
production was on a large scale and under the control of 14th New
Zealand Forestry Company. By the spring of 1944, 9,000 tons of
timber were being cut and sawn monthly, and by the summer this
figure had risen to 15,000 tons.
Most of the sawmills were operated at first by Italians under contract, the Allies supplying maintenance materials to keep the mills
running and buying the timber at controlled prices. It was not,
however, the custom to cut timber in winter in Calabria. Therefore,
in the winter of rg44/45, it was found necessary to take over all the
sawmills and operate them with directly employed labour, supplying
the Italians with the necessary food and clothing for winter work.
Five woodwork shops, employing about 600 Italians, were
operated by 80th Engineer Base Workshops, and made “Flambo”
huts, camp structures, bridge decking, etc., handling 1,600 tons of
timber a month.
Apart from Calabria, timber was cut near Naples, in the Gargano
peninsula, near Bibbiena, and in the forest of Vallambrosa, near
Florence.
The chief difficulty in restarting cement manufacture was the lack
of fuel. Except for small quantities of coal from Sardinia, all coal had
to be provided by the Allies, and was strictly rationed. The chief
cement works, operated under the control of the Director of Works,
were situated at Taranto, Barletta, Modugno near Ban, and Spoleto,
and produced in all about 8,500 tons each month.
The steel industry had also to be re-established. The twenty-fiveton Siemens Martin open hearth furnace at Giovinazzo had to be
rebuilt under Allied direction before production could recommence.
The main Engineer Base Workshop was set up at Castellamare,
near Naples, in a railway carriage and wagon works, which, after
rehabilitation, provided a bolt and nut works, a structural steelwelding shop, a sheet rolling mill, an iron foundry, a machine shop,
forging shops and a woodworking shop. Here a locally designed
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“Flambo” bridge was produced at the rate of one 60-ft. Class 40
bridge every two days.
A number of brickworks was restarted wherever there was a
demand by the Allied forces.
SURVEY
During 1944, the Allied survey services were kept busy, not only
revising and producing maps for the use of the forces in Italy, but also
in providing maps for the invasion of southern France, and for a
possible campaign in the Balkans. Much use was made of Italian
maps which had been in many areas recently revised and brought
up to date.
In April, Colonel V. E. H. Sanceau succeeded Colonel Papworth
as D.D. Survey, A.A.I., the latter having been appointed Director of
Survey at G.H.Q., Middle East. Colonel Sanceau was in turn
succeeded as D.D. Survey Eighth Army by Colonel S . G. Hudson.’
In March, 13th Field Survey Company, which had up to this time
been with Eighth Army, came under A.F.H.Q., and its place was
taken by 49th South African Survey Company. A Polish Survey
Directorate joined Eighth Army and assumed control of 12th Polish
Field Survey Company and 312th Polish Field Survey Depot. In the
late summer 518th Field Survey Company replaced 514th Field
Survey Company in Eighth Army. There was considerable interchange of units temporarily between Eighth and Fifth Armies during
the course of the operation about Cassino. A useful addition to the
Survey potentialities of the Survey Directorate at A.F.H.Q. was the
arrival of 30th Engineer Topographical Battalion (US.) with its
extensive mapping resources.
‘Colonel S. G. Hudson,

C.B.E.

Map 4
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THEcampaign of 1944, culminating with the rupture of the Gothic
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Line and the subsequent advance through the northern Apennines,
had ended with Eighth Army on the general line of the River Senio,
and Fifth Army almost in sight of Bologna but separated from it by
the foothills of the Apennines. Eighth Army, which now contained
almost the whole of the Empire forces in Italy except the South
African Armoured Division, was hemmed in on the right by a coastal
lagoon, the Valli di Comaccpo, while ahead lay a series of minor
rivers-the Senio, Santerno, Idice, and Reno. Large areas had been
flooded by the Germans to block an advance to the Po.

THECOUNTRY
SOUTHOF

<

THE

Po

The floods extended far inland, and were crossed by only two
narrow corridors of dry land, named the Argenta Gap. Otherwise the
terrain of the impending operations consisted of a flat, featureless
plain, highly cultivated and intersected by the rivers mentioned and
a vast intricate network of water channels for irrigation and drainage. The irrigation channels flowed generally above the level of the
surrounding country and were bounded by flood-banks. Drainage
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channels usually consisted of deep cuts with low spoil banks. These
latter were fed by a network of minor drainage cuts fed by small
ditches three to four feet wide which surrounded every field. Such a
country presented considerable obstacles to cross-country movement.
The four rivers were canalized, and in every case east of Highway g
were bounded by high flood banks. While the average water gap that
would have to be crossed by assault crossings and bridges varied
under normal conditions from eighty to 150 feet, the width between
flood banks that would have to be bridged eventually for maintenance routes varied between 180 and 600 feet. The flood banks
themselves, standing fifteen to thirty feet above the plain, constituted
major obstacles. Cutting these banks to make approaches to low-level
bridges would, when the rivers rose in flood, cause widespread
inundations. This had occurred in the previous October on the Savio
where the flood bank had been partially cut during assault preparations at a time when the river was low. A subsequent rise in the river
level had broken through this cut and flooded many square miles of
country, including a stretch of Highway 16, one of the principal
supply routes. At normal levels of water these rivers were sluggish
and, apart from the flood banks, the main difficulty in bridging was
caused by the soft, silty nature of the soil in the deep cut formed by
the river channel.
The Po itself is slow-flowing but very wide, averaging 1,000 feet
between flood banks thirty feet high. The bed of the river on the front
of Eighth Army was known to be of such soft silt that piling was
unlikely to be successful. When the river was in spate it would be
possible for the enemy to flood large areas by breaching the flood
banks and opening lock gates. Such floods, though not forming a
continuous belt across the whole front, would seriously restrict the
approaches to the river. The Po valley had additional obstacles in the
form of the Po di Volano, IOO to 150 feet wide, to the south of the
main river, and the Bianco Canal, approximately zoo feet wide, to
the north.
North of the Po lies the Adige, a fast-flowing river bounded by
flood banks forty feethigh, and beyond this again the Venetian rivers,
the Bacchiglione, Brenta, Piave, Tagliamento and Isonzo. All these
were major rivers, wide and shallow in their upper reaches, where
they were often devoidofflood banks, but, as they approached thesea,
they became canalized and ran between flood banks thirty to forty
feet high.
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Most of the existing bridges, particularly those over the Po, had
been wrecked by Allied bombing, and, in view of the thorough
demolitions encountered up to date, it was unlikely that the enemy
would leave any untouched. In many cases the spans between the
remains of the piers were far beyond the capacity of the normal
Bailey bridge equipment. Besides the flooding of the country, during
the winter lull in operations, the Germans had greatly strengthened
their defences. Strong defence lines had been built along the Rivers
Senio and Santerno. Farther in rear the Todt organization had for
more than a year been working on a series of lines. Many of these
were complete with concrete pillboxes, dugouts, anti-tank ditches and
wire. Further German preparations for flooding were reported, and a
close and anxious watch was kept on these and on the weather. The
latter had been abnormally dry, with practically no rain during
February and March, although statistics showed that some four or
five inches were due.
PLAN FOR SPRING OFFENSIVE

PLANFOR SPRINGOFFENSIVE
The object of the Allies was to destroy the enemy forces south of
the Po, and to pursue the remnants to the north. The plan adopted
was as follows:-Eighth Army was to attack first, its maineffort being
directed to force the Argenta Gap; Fifth Army attacking later,
past Bologna. Both Armies were to join south of the Po, the crossings of
which were then to be forced as soon as possible, Eighth Army being
directed on Padua, and FiRh Army on Verona.
Eighth Army planned:(i) T o attack across the Senio and Santerno on a narrow front
between Highways g and 16, with V Corps on the right, and
the Polish Corps on the left: 56th Division was meanwhile to
strike towards the Argenta gap from the south-east along the
southern shores of the Valli di Comacchio.
(ii) To pass 78th Division through the bridgehead established on
the Santemo, subsequently swinging right to assist 56th
Division in forcing the Argenta Gap: 2nd New Zealand
Division and the Polish Corps meanwhile to continue to
advance towards Bologna, keeping to the south of the flooded
areas.
R.B.g-D
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(iii) T o break out from the Argenta Gap, advance to Ferrara, and
cross the Po; 6th Armoured Division to swing west to join up
with Fifth Army and trap the Germans south of the Po.
The original plans had to be somewhat modified by thewithdrawal,
early in 1945, of the Canadian Corps and other units for the invasion
of Normandy. Engineers were particularly hard hit by the withdrawals, which included the headquarters of an A.G.R.E., two
complete G.H.Q. Troops R.E., a bridge company R.A.S.C., with
six wet-bridging platoons, and other units. Only a small part of this
loss could be made good, as for example, by the formation of a new
G.H.Q. Troops from three independent field companies and an
artisan works company converted into a field park company.
It was clear, from the nature of the plan and of the terrain to be
fought over, that bridging would form a major share of the tasks of
the Engineers in a further advance, and that much preliminary work
was necessary in designing and producing modifications to the existing equipment, and in amassing large dumps of bridging stores. The
development and maintenance of the road system in a country where
no supplies of road stone were known to exist had also to be covered
in the engineer plan.

PREPARATORY
WORK

As a preliminary to the operations the following work had therefore
to be undertaken:(i) To shorten the cany forward of stores the harbours of Port0
Corsini and Ravenna were to be cleared and repaired, and large
depots and dumps of stores formed at the latter town and at Forli.
The work on the harbours involved much clearance of debris of
destroyed quays and sheds and the deepening of some berths which
had silted up. All this work was a R.E. responsibility and was duly
completed, but the clearance of sea mines proved such a major task
that the harbours were never actually put into use. Nine thousand
tons of bridging stores were dumped at Ravenna, and another I 1,000
at Forli. Of other engineer stores 5,000 tons were amassed at Forli,
to which place the main Army R.E. Stores Dump (No. 863) was
moved forward from Rimini. A large proportion of this was road
maintenance material, partly stone brought up by rail and partly
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rubble from bombed buildings in neighbouring towns. The collection
of the latter caused some feeling between the inhabitants and the
R.E., who had differing views as to what constituted a habitable
building. Thanks to the good weather experienced during the
operations, issues from this dump never exceeded 150 tons per
day.
(ii) Preparations for the crossing of the Po. The formidable nature
of this operation had been recognized early and steps taken to prepare
for it. As mentioned earlier, a special engineer force had been formed
in summer, I ~ M to
, prepare for the task, but, owing to the slow
advance in the autumn and the improbability ofreaching the Po that
year, it had been “stood down.” Now however it was formed again,
under the title of “Po Task Force,” and consisted ofH.Q. 22 A.G.R.E., with Signal Section.
Eighth Army Troops R.E.
South African Corps Troops S.A.E.C. with the addition of 31st
Road Construction Company S.A.E.C.
157th Bomb Disposal Platoon R.E.
10thBoring Platoon R.E.
14th Mechanical Equipment Platoon R.E.
49th South African-Survey Detachment S.A.E.C.
41st Harbour Construction Company S.A.E.C. detachment.
52nd Light Anti-Aircraft Regiment R.A.
105th Bridge Company R.A.S.C.
Four Pioneer Companies.
Owing to the departure from the country of the other Bridge
Company R.A.S.C. it was decided to convert the few remaining
Bailey platoons into wet bridging platoons, and to rely entirely on
general transport platoons from the “Q’ allotment for the carriage
of Bailey equipment.
Special equipment was designed and manufactured under the
direction of Commander Po Task Force to bridge the wide gaps
known to exist between piers of the demolished bridges over the river.
For example, these gaps in the bridge at Pontelagoscuro, on the
main road to Padua, varied from 2 2 0 to 270 feet. While floating
equipment could be used for the initial crossing if the river was not
in flood, a high-level bridge would soon have to be constructed to
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keep the route open in all weathers. A preliminary design worked
out by Engineer Branch 15th Army Group was developed by South
African Corps Troops, to whom the task was allotted. Their design
was examined and passed subject to load tests, by the R.E. Bridging
Establishment and the designer of the equipment, Mr. Donald
Bailey. The special parts were manufactured in the country and the
bridge successfully launched on an improvised site at Cesenatico,
where it passed all tests. As the design was obviously applicable to
other sites where long, heavy spans were necessary, enough sets of all
the special parts required were made to allow for building more such
bridges if occasion required.
I n view of the possibility of the existing piers of high-level bridges
having been destroyed, preparations were made for pile driving in
case this was found possible. Stores and equipment were collected,
and t e a m trained under a detachment of a Canadian Drilling
Company. Pipe piles were to he used as it was not considered feasible
to drive timber piers under the conditions envisaged.
(iii) Repair, development and maintenance of the road system.
The main roads by which the Army must be maintained were, Highway g from Rimini to Faenza, and Highway 16 from Rimini to
Ravenna, with, as a lateral, Highway 6 7 from Forli to Ravenna. All
these roads had suffered considerably from heavy traffic during the
frost and snow conditions of the winter. The shortage of stone and
the measures taken for its supply have already been mentioned.
Considerable crushing, grading, and mixing plants were set up along
these routes on a plan co-ordinated by C.R.E. Roads, and in addition to patching, large stretches were completely resurfaced. Highway 16 was widened south of Ravenna and its southern portion
doubled by the improvement of the coast road.
All the bridges had been destroyed and were replaced during the
operations by Baileys. On these main routes, all those Baileys which
had not already been duplicated for two-way traffic were now so
doubled while many others were replaced by permanent structures.
C. E. Works (Brigadier P. F. Foley) took over responsibility for
roads up to the lateral Highway 67, while A.G.R.Es. were made
entirely responsible for the forward portions of Highways g and 16
well forward into divisional areas, thus liberating corps and divisional
engineers for other work in preparation for the offensive and for work
on secondary roads in their areas.
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(iv) Training.
Owing to the requirements of operations it had not been possible
to give field companies as much training in wet bridging as was
desirable, though a large number of individuals had been through
courses at the S.M.E. at Capua. Further, a considerable amount
of new equipment, such as the Class g close support raft, had been
but recently received in the country and few units had had an opportunity to practise with it. Only one bridging camp, that at Capua,
existed, and, as it was vital to get as many units through a bridging
course as possible before the operations in the spring, a second camp
was started at the mouth of the Tiber. Even so it was possible for
only one field company from each formation to attend a ten-days
camp.
I n addition bridging equipment for training was issued to formations and A.G.R.Es. for training and experiments in their own areas.
Special attention was given to the crossing of streams with high
flood banks. Demolition of the latter was practised and priority was
given to the training of bulldozer drivers in ramping diagonally up
banks, and also in dozing straight through to get a level launching
site for a Bailey bridge. Various methods of passing tanks across such
obstacles in the assault phase were tried.
I n view of the difficulties likely to be encountered by relatively
inexperienced R.E. personnel in handling rafts on wide rivers such as
the Po and in fast currents such as those of the Adige, and following
the experience of the British forces in Italy in 1918which had been
studied by Major-General Coxwell-Rogers, it was decided to raise a
special unit consisting of a number of highly-trained raft crews.
One hundred and fifty of these men were trained at the S.M.E., half
being selected R.E. personnel and half Italian watermen recruited
from Partisans. These crews reached a very high standard of efficiency. Unfortunately they were little used for their intended purpose
in the actual river crossings, due partly to the fact that all rivers
when crossed were at their lowest level with little current, and partly
to the failure of formations to whom they were allotted to bring them
forward in time owing to the speed at which the operations went.
Similarly it was decided, from experience in other theatres, that a
special unit should be formed and trained to handle storm boats. In
this way each crew would get to know its own boat and engine
which were notoriously temperamental. No R.E. unit could be
spared for such work, and so an Anti-tank Battery R.A. was given the
job and manned these boats with considerable success.
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(v) Formation of Armoured Engineer Brigade.
By the end of 1944 experience with 1st Assault Regiment
R.A.C./R.E. had shown the value of such a unit, and that, to attack
enemy prepared positions in such country without incurring heavy
casualties, more obstacle crossing equipment and flame throwers
were required. I n consequence 25th Armoured Engineer Brigade
was formed. Owing to the withdrawal of formations from Italy and
the lack of reinforcements, resort had to be made to conversion of
existing units. The development of Armoured R.E. is dealt with
more fully in Volume VIII, Chapter VIII, pages 194 to 199, and it
will suffice to say here that this particular formation consisted of
Brigade Headquarters (Commander, Brigadier E. W. H. Clarke),
a R.A.C. regiment equipped with “crocodiles” and “crabs,” two
R.E. regiments, each of three armoured squadrons, an Armoured
Engineer Park Squadron, and service units. The R.E. regiments and
Armoured Engineer Park Squadron were formed from 1st Assault
Regiment and from units of 1st Armoured Division, which had been
disbanded.
The Brigade was formed and did its initial training at Viterbo,
about forty miles north of Rome. The equipping of the Brigade
proved an enormous task, complete fabrication of equipment having
to be carried out in most cases in Italy by already overworked
units of R.E., R.E.M.E., and Ordnance. As a result, delay in the
arrival of special devices, such as Arks, and AVREs., hampered
training of the R.E. regiments. I n fact some units of the Brigade
were called forward for operations before all the equipment had
been received, and one squadron had to be trained and specially
organized in six Mobile Bailey Bridge Troops, as sufficient assault
equipment could not be obtained in time.

ENGINEER
INTELLIGENCE

As the nature of the country and the solution of the engineering
problems involved had such a great influence upon tactical planning,
heavy demands were made for engineer intelligence, and the Engineer “I” Staff, both at 15th Army Group and Eighth Army, eventually became so deeply involved in topographical, as well as specialized
engineer, intelligence, that the staff at 15th Army Group became
almost entirely responsible for topographical intelligence.
The following Intelligence reports were compiled, issued, and kept
up to date by the staff of C.E. Eighth Army:-

85
(i) I : 50,000 road classificationand bridge information covering
the area of future operations from the Senio to the Brenta,
both rivers inclusive.
E N G I N E E R INTELLIGENCE

: 50,000 Drainage analysis, covering the area of the River
Reno, Argenta gap, and Valli di Comacchio, which was the
area most affected by German preparations for flooding.
(iii) I : IOO,OOO Drainage analysis of the valleys of the Rivers Po
and Adige.

(ii)

I

(iv) River and waterway reports, covering all main rivers and
canals in north-east Italy. These contained a general appreciation of crossing sites and approaches, topographical and
geographical notes, probable effects of breaching flood banks,
seasonal variations in water level and currents, and periodical
assessment of bomb damage.
(v) Study of the weather in the Po valley, giving statistics of rainfall, snowfall, temperature, and their relative effects on the
flow of rivers, and on cross-country movement.

(vi)

I : 250,000 overprints showing soils in the valley of the Po
and the Venetian plains.

As a general deduction on which planning should be based, it was
assumed that if bad weather preceded “D” Day, the launching of
the offensive could be delayed until suitable conditions existed, but
that the attack once launched, to be successful, must be pressed with
the maximum energy whatever the weather. Therefore, for the initial
crossing of the Senio reasonably low water conditions could be
counted on, but, assuming average rainfall for the time of year, highwater conditions might be met for some of the river crossings, while
the Po and Adige were likely, owing to the melting of the snow, to be
working up towards flood conditions.

ENGINEER
ORGANIZATION
The general engineer organization of Eighth Army shortly before
the launching of the offensive was as follows:-
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C.E. Eighth Army, Brigadier B. T. Godfrey-Faussett succeeded
I
by Brigadier B. C. Davey.
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C.E. Eighth Army decided, however, that this organization involved
direct control by him of too many separate commanders. He therefore placed 16, 22, and “G” A.G.R.Es. under 170 C.E. Works, for
whom “G” A.G.R.E., now acting as a Works A.G.R.E., took control
of the Cs.R.E. shown above under 170 C.E. Works.

PRELIMINARY
OPERATIONS
During December, 1944, and January, 1945, there had been much
fierce fighting to force the crossing of the upper reaches of the River
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Sillaro and to attempt to carry the offensive across the Senio.
Though these operations were not successful against the determined
resistance of the Germans and the difficulties caused by the wintry
weather, they had entailed almost as much work for the Engineers as
if they had been successful. Tracks to take tanks and other troops
forward had to be built or repaired under indescribable conditions
of mud. On these, particularly in the mountainous district on the
left, many bridges and causeways had to be built. In the attempts to
force the crossing of the Senio rafting, ark bridges and other forms of
assault bridges were employed. The comparatively static nature of
the operations had enabled the enemy to make great use of minefields. The latter, and the fact that much of the work on bridges and
tracks had to be carried out in full view of the enemy, caused considerable casualties among the ranks of the various engineer units
from all parts of the Commonwealth. I n January the thaw commenced and brought everything almost to a complete standstill.
However, early in February the rain stopped, and for six weeks the
sun shone in an almost cloudless sky and the country began to dry,
and the roads and tracks, under renewed attention from the engineers, became once again passable. The stage was now set for the
opening of the spring campaign.
Preparatory to the main operation, subsidiary actions took place
in the first week in April, 1945.The object of these was, first, to
secure footings on the south banks of the Senio and lower Reno to
enable more detailed reconnaissances and preparations for the
crossing to be made, and, secondly, to secure both flanks on the east
and west sides of the Valli di Comacchio and certain islands in the
lake so that the L.V.T. operations planned against the Argenta Gap
could be launched from the southern shores without interference.
The operations to clear the river banks were successful on the
front of 2nd New Zealand Division and on part of that of 8th Indian
Division, but on the remainder of the front of the latter and on that
of Polish Corps the Germans continued to hold the southern flood
bank. It is interesting to note that both in the Polish Corps sector and
in the left brigade sector of 8th Indian Division, where control of the
near flood-bank was never established before the attack, subsequent
operations and the engineer work went less smoothly than elsewhere
on the front.
The preliminary operations on the Valli di Comacchio involved
considerable engineer effort, including the crossing of the wide Reno
River near its mouth and the development of bad roads and tracks.
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I t was also intended to make considerable use of L.V.Ts. in these and
the coming operations on the lake, and for this considerable practice
and experiment had been carried out. Owing to the shortage of
engineers in the theatre, sappers could not be spared to form the
crews of the craft hut travelled in them to assist in overcoming
obstacles which the L.V.Ts. could not cross unaided. In these preliminary operations it was found that L.V.Ts. were unsuitable for use
in the lake and their use in an assault role was abandoned.
The attack on the spit east of the lake was carried out by 2nd
Commando Brigade with 42nd Field Company R.E. under command, 8th and 625th Field Squadrons of 6th Armoured Division
(C.R.E. Lieut.-Colonel A. H. M. Morris‘) being in support but not to
be committed in such a way that they could not be relieved at short
notice. Engineer work in the operation itself was not exceptional,
although three dry Bailey bridges, one Bailey pontoon and one F.B.E.
bridge were constructed and two Class 40 rafts operated. During the
advance up the spit, “F” (Cheshire) Assault Squadron R.E. was
ordered to make a crossing for tanks. The only possible site wasat that
of a demolished bridge where the gap was 35 ft. with three to five feet
of water. The plan adopted was to drop a fascine, split it, and then
place an Ark, with forward ramps only, on the fascine. The fascine
was found to be insufficient and accordingly the demolished pier of
the bridge was flattened down to take the nose of the Ark, thereby
allowing its tail to rest on the fascine. The approach and exit to the
crossings were then dozed and the whole operation completed in
forty minutes by two troops.
Between 5th and 7th April, 56th Division cleared the triangle of
ground between the River Reno and the south-west corner of the
lake. The Divisional R.E. had several misfortunes during the night of
5th/6th, including the loss of three company commanders, a subaltern and the regimental sergeant-major, all wounded. Two of the
officers were on the only Class 40 raft ferrying a bulldozer across the
Reno when it was hit by a bazooka rocket, burnt out, and sunk. At
the site of a pontoon bridge on the divisional axis, work was held up
during the early morning by a German post, which, however, surrendered to the C.R.E. Lieut.-Colonel R. E. J. Hughes, S.A.E.C., at
8 a.m. with thirteen prisoners. Work then commenced on clearing
the site for mines, 501st Field Company removing eighty-five
Schumines and ten Teller mines. A 282-ft. pontoon bridge was
’Lieut.-Colonel A. H. M. Morris, D.s.o.,

M.c., G.M.
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erected on the site, and, with the help of Sommerfeld track, the top
of the flood bank was converted into a two-way road with a separate
route for tanks.
OF
CROSSING

THE

SENIO

On 9th April forward troops on the south bank of the Senio were
withdrawn while a four and a half-hour artillery and air bombardment fell on the far bank, and at 7.20 p.m. the same day Eighth
Army’s main assault across the Senio was launched by V and Polish
Corps. On front ofV Corps 8th Indian Division was on the right, and
2nd New Zealand Division on the left. On both divisional fronts the
north bank was subjected for six minutes before the assault to intense
flame throwing by “Crocodiles” and “Wasps.”
On the front of the right brigade of 8th Indian Division, whose
troops had occupied the near flood bank before the battle, all went
well. 7th and 69th Field Companies S. and M. and 564th Field
Company R.E. built two Class 40 Bailey bridges by 4 a.m. and 8 a.m.
respectively on the 10th. On the left brigade front, where reconnaissance and mine clearing had not been possible before the assault,
things were not so easy. The site chosen for an Ark crossing to be
built by “F” (Cheshire) Assault Squadron was found to be unsuitable, and another had to be found. Here, even after a gap had been
blown in the near flood bank with explosives, it was necessary to use
an Ark as a ramp. A fascine was then dropped into the river and two
Arks, one on top of the other, driven in. The approaches were tidied
up by an armoured bulldozer of 22nd Mechanical Equipment
Platoon and the crossing completed by 5 am., thus allowing three
squadrons of tanks to pass over before dawn. A Class g bridge undertaken by 7th Field Company S. and M. was in trouble from the start.
First, a damaged aircraftjettisoned a ~,ooo-lb.bomb on the approach
in which it blew a 60-ft. crater. Then accurate and heavy mortar
fire brought a request from the infantry to stop the operations of
the bulldozer. Eventually, as the crossings at other places were going
well, the bridge was abandoned, having been damagedby asherman
tank which endeavoured to cross in spite of the low classification of
the bridge. By g a.m. 66th Field Company S. and M. had completed
another low-level Bailey bridge.
On the front of 2nd New Zealand Division a deep bridgehead was
rapidly formed to cover the construction of bridges. Here, as was
almost universally the custom in the Division, the units of the
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Divisional Engineers worked under the central control of the C.R.E.,
Lieut.-Colonel F. Hanson, R.N.Z.E. I t should also be noted, as
described in Volume VIII, Chapter VIII, page 196, that the
Engineer establishment of a New Zealand Division contained more
units and heavy equipment than in its British counterpart. I n all
six bridges were constructed under considerable fire, and, although
casualties were suffered, there were considerably fewer among the
engineers, protected by high flood banks, than among the supporting
infantry. The first low-level Bailey bridge was completed at I .30 a.m.
and the last 100-ft. span high-level Bailey five hours later. As a result,
tanks were across in good time to support the further advance at
dawn.
During the winter training the New Zealand Engineers had
developed and practised a method of launching Bailey bridges in
assault crossings. As soon as the far bank had been secured, the
material for bridging, which had been dumped under cover of the
near flood bank, was carried over the levee by hand. The bridge
itself was a 50-ft. single-single Bailey spanning the water gap a few
feet above water level. It was erected as separate single girders on a
F.B.E. raft, the end panels having their bottom pins out. When
completed, the girders were lifted bodily to the horizontal by manpower and the bottom pins inserted. Transoms were then positioned
and the bridge decked down. This bridge, when over forty feet
long, was only Class 30, but this was sufficient for the Sherman
tanks with which the New Zealand Armoured Brigade was
equipped.
On the Polish Corps front a floating F.B.E. bridge was completed
by 8 am., and a low-level Bailey bridge by 9.30 a.m. During the
course of the 10th three more bridges were erected. “D” Assault
Squadron R.E. was in support for the construction ofan Ark crossing,
but, in view of the width of the gap at the only otherwise suitable site,
it was decided that so large an expenditure of equipment could not
be allowed at this early stage of the operations.
In the days that followed, further bridges, level with the tops ofthe
flood banks, were built across the Senio by V Corps Troops, Eighth
Army Troops, and 16th Army Group R.E. On 10th April a 170-ft.
double-single Bailey was erected, followed on the 11th by a 1304.
double-double Bailey, a 100-ft. triple-single Bailey, and a I 20-ft.
double-double Bailey; on the Izth, by a 172-ft. Bailey, and a 220-ft.
triple-single Bailey; and on the 13th by a 180-ft. Bailey. Later 2 2
A.G.R.E. built two 360-ft. Bailey bridges across the Reno.
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Po

Between the Senio and the Santerno several diversions, Ark
crossings, and other bridges were constructed. As the two main
forward routes, Highways g and 16, lay generally to the flanks of the
advance, a number of minor roads had to be developed in the lowlying riverine country, and this task fell on A.G.R.Es.
The crossing of the Santerno, at which the conditions were similar
to those encountered on the Senio, was carried out successfully on
the evening of 11th April. On 8th Indian Division front “F”
(Cheshire) Assault Squadron R.E. completed a crossing, using three
Arks, which was opened for tank traffic at 6 a.m. 7th Field Company
S . and M. in constructing a Class 40 tank crossing, using the New
Zealand methods (see page go), was delayed for some time in preparing the earthwork by heavy fire, from which it incurred several
casualties, and was not able to start bridge construction until 7.30
am., after which it took over seventy minutes to complete a crossing
for tanks. Later, owing to a failure to complete another bridge, this
crossing was converted to take wheeled traffic by 1.30 p.m. on 12th
April. I t was intended to build a third bridge for Class 40 traffic on
this divisional front, but the first two sites examined were found unsuitable and 66th Field Company S. and M. was ordered to build
a Class g bridge with F.B.E. trestle equipment. This was completed
at 9.30 a.m. on the 12th.
On 2nd New Zealand Division front “E” Squadron, 1st Armoured
Regiment, built a single Ark crossing by 6 p.m. on the I I th, but later,
owing to the soft approaches, a second Ark with two ramps was
placed on top. A low-level Bailey bridge was completed by New
Zealand Engineers in time to allow tanks to cross before dawn to
support the infantry’s further advance. Two high-level Bailey
bridges were completed next morning without incident. On the ~ z t h ,
565th Field Company of V Corps Troops started to open a lateral
route to complete an Up and Down circuit. On the same day 751st
Field Company started an 80-ft. Bailey bridge across the river and
completed it on the 13th. “D” Assault Squadron also placed an Ark
crossing on the front of Polish Corps.
For the operations against the Argenta Gap from the south-east,
56th Divisional Engineers were reinforced by an African Pioneer
company, a general transport platoon for the carriage of bridging
equipment, four sections of tippers, and a number of dozers. Two
Bailey bridges, of 60 and 70-ft. span respectively, were built on 10th
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April to enable L.V.Ts. to reach their assembly area. The divisional
axis along an extemporized road along the top of the flood bank was
unsatisfactory, but, owing to the advance of the Italian Cremona
Group, it was possible to use another road. This route called for considerable bridging. On 12th April 42nd Field Company completed a
I IO-ft. Bailey bridge over a canal to the south of the Reno, and a
start was made by Eighth Army Troops R E . and South African
Corps Troops Engineers on a bridge over the main river. This 360-ft.
continuous girder Bailey bridge was completed to Class 24 by 2 p m .
on the 13th, and was christened in honour of its joint builders, the
“Springlish” Bridge. 501st Field Company a t the same time built a
160-ft. F.B.E. bridge.
On the afternoon of 12th April, the crossing of the Santemo having
been accomplished, 78th Division passed through 8th Indian Division and swung right to operate with 56th Division against the
Argenta Gap. The field companies of 78th Division, acting in support
of the leading brigades, were chiefly concerned with repairing
craters, clearing minefields, and removing enemy demolition charges
on the principal routes forward. Many minefields were encountered,
but, owing to the speed of the advance, a good proportion were found
still marked and so were dealt with easily. But t h i s fluid situation
often led to a great deal of uncertainty as to the whereabouts of the
enemy. On one occasion a sergeant of 256th Field Company, while
removing charges from a bridge well behind the leading troops, was
justifiably surprised when another bridge only 50 yards away was
blown up. Several Ark crossings and minor Bailey bridges were
erected by the 78th Division R.E., and 564th Field Company of
V Corps Troops, now in support of the Division, erected a 120-ft.
Bailey bridge with difficult approaches on the divisional axis.
Meanwhile 56th Division pressed slowly forward against stubborn
resistance, using L.V.Ts. to cross the flooded farm land to the east of
Argenta. In this low-lying ground, under the heavy traffic, the forward routes gave a great deal of trouble. The main divisional axis
just north of “Springlish” Bridge, foundered and developed ruts over
a foot deep. A diversion had to be made while the road was closed to
enable a solid rubble causeway to be laid down. Considerable resistance was encountered a t the Fossa Marina on 15th and 16th April.
On the evening of the 15th, 24th Guards Brigade crossed by a n
undamaged bridge, but was driven back. The Germans managed to
damage the bridge by demolition although a N.C.O. of 221st Field
Company was able to cross it at midnight. Further demolitions by
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the enemy then completely destroyed the bridge. I t was decided to
cross at a pumping station at Bando. This was situated in the middle
of the canal with a deep overflow channel on either side. Air photographs showed that at one end of the pumping station there was a
kind of verandah similar to one at another point in Allied hands. A
visit to the latter showed that this “verandah” was suitable for tanks,
and 10th and 11th Troops of “F” Assault Squadron 1st Armoured
Regiment R.E. were ordered to effect a crossing. This was done by
blowing the banks with Wade charges and emplacing a rampless
Ark in the first ditch. The depth of the water and the strong current
made it necessary to place a second Ark on top. An AVRE then
drove over the Arks and placed a fascine in the second ditch. The
whole operation was completed in forty-five minutes and the crossing
was used by the required supporting tanks and vehicles until ~ ~ 1 s t
Field Company completed a 70-ft. Bailey bridge alongside the
demolished bridge on the main road.
501st Field Company was employed during the 17th in making a
cross-country route to enable a brigade to use an Ark crossing in
78th Division sector. This passed through a large minefield, and
“B” Squadron Royal Tanks was called upon to flail a 24-ft. lane up
to and beyond the Marina canal. The water in this canal was rushing
inland and adding to the floods. On the evening of the 18th the R.E.
of 56th Division started work to dam the canal, but handed the work
over to Eighth Army Troops R.E. next day.
On the front of 56th Division also many minefields were encountered in the restricted area between the floods, and called for
much work by the Armoured Engineer Brigade. In one case a lane
24 feet wide and 1,250 yards long was flailed by a squadron of
“crabs” in one hour, twenty-four mines being exploded without
damage to the “crabs.” Indeed in all these operations the Brigade
distinguished itself, its services being acknowledged by the Army
Commander in the following message:ADVANCE TO THE PO

“The enemy has been driven north of the River Po, and our aim
to destroy his fighting formations south of the river has been largely
achieved. On the whole army front, all ranks of your brigade have
played a decisive part in this great victory. In a short time you
have reached a high standard of skill and teamwork in your varied
operations.
“The Brigade has shown outstanding qualities of determination,
fighting spirit and enterprise. I know you will play a decisive part
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in the final pursuit and destruction of the enemy.
“Keep going. Well done indeed.”
During 18th and 19th April both divisions finally broke through the
defences of the Argenta gap and pressed on northwards towards the
Po. While the R.E. units of formations had much to do in providing
crossings over the various streams and canals and in repairing and
maintaining the roads in the forward area, Army engineers were
busy in improving the maintenance routes forward, repairing the
roads and increasing the capacity of the bridges. In twelve days
20 G.H.Q. Troops R.E. alone built sixteen bridges totalling 1,940
feet in length. While the various water-courses encountered, which
included the Brello, the Po di Volano, and the Bianco and Naviglio
canals, had almost all their bridges blown, in few cases were the gaps
serious or the enemy resistance determined. Scissors bridges, Arks,
Bailey bridges and causeways were all employed; the chief problem
being the supply of equipment, owing to the long carry forward from
to
the dumps. Extra R.A.S.C. transport had to be provided by ‘IQ”
enable supply to meet demands in time. Leading troops of 56th and
78th Divisions reached the south bank of the Po on 25th April.
6th Armoured Division had been kept in Eighth Army reserve and
organized as a break-through force. For this purpose 26th Armoured
Brigade and 61st Infantry Brigade (motorized) were divided into
three regimental groups each of which included a troop of 8th Field
Squadron in support; 626th Field Squadron and 144th Field Park
Squadron being kept in C.R.E’s. reserve. One half “F” hsault
Squadron R.E. was also under C.R.E’s. command, and was normally
available to the leading regimental group. On 19th April, the
Division moved to near Bastia and came under command of V Corps.
That evening the two leading groups passed through 78th Division.
Though several bridges were captured intact, the Divisional Engineers built about ten crossings before the 21st when, after crossing the
Fossa Cambolina, no further demolitions were encountered before
the Po was reached on the 23rd. I t was considered that the fourteen
miles advance of this division on the 22nd caused the rapid withdrawal of the German divisions to the Po.
We left Polish Corps (page go) advancing on the left of Eighth
Army in the lower foothills of the Apennines. I t advanced in step
with the left of V Corps along Highway 9. For armoured assault
bridging they were assisted by “D” Assault Squadron R.E., which
had to construct some Ark crossings. One of these, over the River
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Sillaro, gave some difficulty. First, owing to the depth of the gap, the
single Ark used began to slip. The forward ramps were, therefore,
winched up and the further bank dozed to a gentler slope. Then tanks
arrived to cross fitted with Platypus grousers to assist them in crossing
soft mud. Though the tracks had been modified to take tanks with
grousers the Ark tank itself had not, and it was necessary to blow off
the guard-rails with small charges. On ~ 1 sApril
t
the Corps made
contact with Fifth Army in Bologna, and came into Army reserve.
XI11 Corps had spent the late winter in the mountains above
Bologna. With the start of the offensive, on the right by V Corps and
on the left by Fifth Army, on 13th April the Corps received orders to
hand over their sector to X Corps (C.E. Brigadier E. V. Daldy), and
to move with 10th Indian Division, across the rear of Polish Corps to
take over the sector and also the Command of end New Zealand
Division. Owing to the large stocks of engineer material which had
been accumulated in the mountains, two field companies of Corps
Troops R.E., 56th and 578th, were left behind in their original forward route to repair it and so facilitate the movement of the stores
down to the plains. These two companies, having completed their
task, which included the construction of four Bailey bridges, of which
one was a 300-ft. span for Class 40 loads, rejoined the Corps on 16th
April. "G" A.G.R.E. came under command of X Corps, and in its
place 16A.G.R.E., with 1210 G.H.Q. Troops and 466 Corps Troops
R.E., came under XI11 Corps.
It was decided from the start that the whole weight of the engineer
effort of the Corps should be put to open up and maintain the axis
of 2nd New Zealand Division and to support its advance. Divisions
on the flanks, first 10th Indian Division and then 6th Armoured
Division, were allotted only such equipment and assistance as could
easily be spared from the main thrust. On 17th April 43rd Ghurka
Brigade came under command of end New Zealand Division and
brought with them 255th Field Company of X Corps Troops. This
extra company in the Division proved invaluable, as it enabled the
Divisional R.E. to hand over their initial crossings for maintenance
and operation as soon as they had been made.
XI11 Corps Troops R.E. (C.R.E. Lieut.-Colonel R. F. Hawker'),
on the main axis, acted as a complete formation with the whole of
its mechanical equipment, three and a half companies of Pioneers,
two tipper platoons, two general transport platoons and a composite
'Lieut.-ColonelR. F. Hawker, D.s.o.,

o.B.E., T.D.

96

ITALY,

1945

platoon carrying rafts and assault boats. The maximum force which
could be efficiently deployed was directed to each job, with the result
that all bridging operations were completed well within the most
optimistic time estimates. Corps Troops were greatly helped in
effecting this policy by 16 A.G.R.E., who took over all crossings as
soon as they were completed.
XI11 Corps, on arrival, took over a V Corps dump of engineer
stores, and Eighth Army were asked to deliver two sets of Bailey
equipment daily into the Corps dump, which moved forward in
bounds as close to the forward troops as possible. 576th Corps Field
Park Company always kept two dumps open at any one time and
these leap-frogged forward as the advance proceeded.
Up to Highway 64 some ten sets of Bailey equipment were used
and there was no difficulty in keeping up the supply from Army.
After reaching Highway 64 the speed of the advance increased and it
was found necessary to move the Corps dump every second day. Due
to the increased distance from Army dumps, the equipment situation
steadily deteriorated as the Army transport took more than a day to
deliver and no more transport could be spared. The two general
transport platoons with Corps Troops could do no more than clear
stores from one Corps dump to the next. 16 A.G.R.E. was, therefore,
ordered to lift all non-essential bridges that the Corps had built and
deliver forward to the Corps dumps as much Bailey equipment as
possible. A pioneer company was allotted to each field company and
worked with them throughout the advance, doing all loading,
unloading and handling of bridging equipment.
2nd New Zealand Division reached the Sillaro on 14th April, and
captured a small bridgehead that night. The 15th was spent in preparation for bridging the river, and by dawn on the 16th three lowlevel Bailey bridges had been built and a dozed crossing with drum
culvert completed, although heavy enemy interference was experienced by all bridging parties during the night. “E” Assault Squadron
made attempts all night to place an Ark, but heavy fire and an
accident to the AVRE laying the fascine prevented this and the
operation was cancelled when the other four crossings had been
successfully completed. Between 16th and 20th April the Division
advanced over a number of canals, which gave considerable employment to its R.E., before reaching the River Idice. In one night no
less than nine bulldozed crossings were made over two canals. Work
was much delayed by small-arms fire, due partly to inadequate
mopping up by the forward troops and partly to resolute parties of
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enemy on the Ranks. Here the Sherman Dozers of the Assault Squadron proved their value. On the Rank of the New Zealanders, 10th
Indian Division pressed on over similar obstacles and also reached the
Idice on the afternoon of the 20th.
For the assault crossing of the Idice on the night of zoth1zIst by
2nd New Zealand Division, its Engineers provided a bull-dozed ford
for tanks, two low-level and one medium-levelBailey bridges, and, on
the 2 u t , XI11 Corps Troops R.E. put over a I IO& high-level Bailey
bridge. Next morning contact was made with US.troops on the left,
and henceforward to the Po, which was reached on the 24th, all
bridges were built without enemy interference. 10th Indian Division,
having reached the River Reno on the ngrd, was withdrawn into
Corps reserve.
During the sixteen-day advance from the Senio to the Po Engineers of Eighth Army built over 140 bridges and other crossings,
besides the repair and maintenance of many miles of roads and
tracks.
Meanwhile preparations were in hand for the crossing of the Po.
On ~ 1 sApril
t
V Corps bridging dump was opened at Consondola
station, just north of the Reno and some twenty-five miles from the Po,
and was hastily stocked with equipment and bridging stores. On 23rd
April “Po Task Force” concentrated in its rear assembly area in
the same neighbourhood.
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In the original plan for the Po crossings, it had been ruled that one
pontoon bridge only could be constructed at any one time owing to
the lack of transport for ferrying the equipment forward. The first
was to be built on the front of V Corps. The rapid advance of 6th
Armoured Division and XI11 Corps influenced the Army Commander on 23rd April to order a second Bailey pontoon bridge to be
built on the front of XI11 Corps provided that this change of plan
did not interfere with the arrangements for bridging on V Corps
front. For the carriage of the extra equipment “Q’ Staff of Eighth
Army allotted six general transport platoons a t the expense of 400
tons of ammunition a day. Rapid calculations of the new bridging
requirements were made and the move forward, which was to start
at 4 a.m. on 24th April, was ordered by telephone.
Originally it was ordered that the crossings of the river should take
place on the night of z6th/qth April, but on the 24th this was
brought forward twenty-four houn or even earlier if possible. This
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change in plan was due to the rapidity of the advance and a desire to
benefit by the evident disorganization of the enemy forces.
As already described (page 78) the Po, although not swift, was
very w i d e a n the front of the assault from 400 to 1,500 ft.flowing in a bed of silty sand and having flood banks up to thirty
feet high. I t had been anticipated that at this time of the year the
main rivers, Po and Adige, would be in spate, if so this would, owing
to the rapidity of the current, make the carrying out of an assault
crossing very difficult, and would also enable the Germans to flood
large areas. In fact, in the spring of 1945. both rivers were, and remained, quiet, and far from difficulties being encountered because
the rivers were too high, the chief troubles arose from the low water
levels, craft in many cases grounding on shoals and mudbanks
which had not been recorded or spotted fmm the air.
Owing to the freedom of action as to the hour of crossing allowed
to formations, times of assault were in fact spread over more than
twenty-four hours. The operation will, therefore, be described from
right to left and not chronologically.
V Corps plan was to cross on a two divisional front, 56th Division
on the right and 8th Indian Division on the left, with Highway 16 as
the Corps axis forward to the Adige. I t will be remembered that
‘Po Task Force” was placed under command of V Corps for building
pontoon and high-level bridges over the river. Apart from these
bridges, sufficient floating equipment was available for one F.R.E.
bridge only, and it was decided that, until the pontoon bridge was
completed, the main Corps a x i s should be on the left (8th Indian
Division) front with a Class g bridge in the area of Occhiobello to be
built by V Corps Troops R.E.
The whole of the rafting equipment available was allotted to the
assaulting divisions as follows:-

3 Class g close support rafts.
z Class 40 rafts.
I Class 50/60 raft.
8th Indian Division I Class 5 raft.
2 Class g close support rafts.
z Class 40 rafts.
I Class 50160 raft.
56th Division

The Class 50/60 rafts were in both cases to be built and operated
by “H”Assault Squadron,zndArmoured Regiment R.E. This meant
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that there were no rafts or bridging equipment left in Corps reserve
for the Adige until transport had refilled at Ravenna and returned.
78th Division, which was in reserve, placed one field company in
support of each assault division.
56th Division reached the Po on the morning of 25th April, and by
that evening were up to the river along the,whole of the divisional
front, with men and materials concentrated close to the bank in
readiness for the assault crossing ordered for that night.
The plan ofassault, which had been made on the 23rd, was that the
reserve brigade (169th) should move through the leading brigades
on the river bank at last light and make the crossing in L.V.Ts. and
storm boats. 501st Field Company was to support 169th Brigade and
build ramps for L.V.Ts., 220th and 221st Field Companies to build
and operate rafts, and 214th Field Company from 78th Division to
improve the approaches on the south bank of the river.
During the afternoon of the 25th both leading brigades forestalled
the main assault by pushing two companies across in storm boats and
occupying Crespino. In consequence the main assault made at
nightfall was unopposed. At one of the two sites chosen for rafting, the
river was narrower than elsewhere and the current faster. The
propulsion units were found inadequate for this current and,
although attempts were made to assist with D.U.K.Ws. lashed to the
rafts, they were unsuccessful and the rafts had to be moved to another
site. The Class 50160 rafts to be operated by “H” Assault Squadron
arrived without engines and these had to be taken from the close support rafts, thus reducing the number of the latterwhich could be used.
8th Indian Division reached the Po on the 23rd, but the enemy
were still holding Ferrara in strength and no crossing could be made
until the town had been taken and the south bank cleared of the
enemy. This was done on the 24th, when orders were issued to cross
on the night of z6th/r7th, but later in the day it was decided to make
the assault at least twenty-four hours earlier. Owing to traffic congestion on the roads, however, it was not possible to get L.V.Ts. and
bridging equipment up in time for a crossing before the night of
25th/26th. The crossing was made with two brigades, each supported by a field Company, in the Occhiobello area. 66th Field
Company S. and M. on the right had the tasks of building and
operating one Class g and one Class 5 raft and to make entrances to
the water for L.V.Ts. For the latter task the company had been
given Sherman dozers from the Armoured Engineer Brigade. These
dozers soon got bogged, and an armoured D6 dozer had to be called

IO0

ITALY,

I945

forward. Work could not start on the rafts until 4 a.m. when the
L.V.Ts. had finished their job. Both rafts were ready three hours
Iater. 7th Field Company S. and M. on the left found itselffaced at
5 p.m. on the "5th by the equipment, unchecked, of a Class g close
support raft, a thing they had never seen before. However, in spite of
this and of having to improvise missing parts, the raft was ready for
use by 5 a.m. next noming. 69th Field Company S. and M. built a
Class 40 raft, for which considerable ramping of approaches had to
be done. 237th Field Company of 78th Division, which was in support of the Division for the crossing, built another Class g raft.
V Corps Troops had the job of building a F.B.E. bridge at Occhiobello, and started work on the night of the 25th while the assault
crossing was still proceeding. By building rafts some 4,000 yards upstream, where the far bank had been cleared earlier, and towing
them into position by D.U.K.Ws., a bridge 620 ft. long was opened
to traffic at g p.m. on the 26th.
On XI11 Corps front 6th Armoured Division on the right and
2nd New Zealand Division on the left had reached the Po on the
23rd and 24th respectively and were ordered to operate independently as soon as they were ready. loth Indian Division was in reserve.
Bridging equipment already with the Corps was allotted as
follows :of Bailey on wheels.

6th Armoured Division

I & sets

2nd New Zealand Division
10th Indian Division
Corps Dump

z+ sets of Bailey on wheels.
I
2

+ sets of Bailey on wheels.

sets of Bailey on the ground.

There was no floating equipment with the Corps, other than a few
assault boats and half a platoon of Class 2 and 5 rafts. 6th Armoured
Division, however, had eighteen storm boats and a lorry load of
assault boats. The plan for the crossing was that all engineer resources
would be placed in support of the New Zealanders, and sufficient
equipment was specially allotted for the Divisional Engineers to build
one F.B.E. bridge and for XI11 Corps Troops R.E. to COnstNCt a
Bailey pontoon bridge on the New Zealand Division's front, at a site
selected from air photographs about 600 feet wide. The approaches
to the Bailey site were found unsuitable, and Eighth Army was asked
to provide extra equipment to cross at the only other suitable point,
where the gap was 1,100 ft. This was done.
The crossing of 6th Armoured Division started at I a.m. on the
25th, with Guards Brigade in the lead. 625th Field Squadron, with
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a troop from each of 8th and 626th Field Squadrons under command,
was in support of the Brigade, with the duty of clearing approach
routes, and of constructing one Class 40, and one Class 18, and one
Class g rafts, as well as operating storm boats. These three rafts were
all in operation by 8.30 a.m. on the 25th and continued working for
thirty-six hours without a pause, averaging three trips an hour over
the 1,zoo-ft. gap.
2nd New Zealand Division started its crossing on the night of aqth/
z5th, the Divisional Engineers assisting by operating storm boats A d
dozing ramps for D.U.K.Ws. and L.V.Ts. Later in the night two
rafts, one Class 40 and the other Class g, were built, and an enemy
raft was salved and operated. Work started at g a.m. on the 25th on
a 47o-ft. F.B.E. bridge south of Ficarolo; it was completed by
4 p m . the same day.
The convoy with equipment for the building of the Bailey pontoon
bridge by XI11 Corps Troops R.E. began to move forward at dawn
on 25th April to an assembly area about one mile south of the Po.
At 5 pm., the New Zealand F.B.E. bridge having been completed
and the bridging area cleared, the first lorries of the pontoon bridge
arrived at the site, those for the far bank going over the F.B.E. bridge,
and the heavy mechanical equipment over the New Zealanders’
Class 40 feny. This enabled work on both ends of the bridge and its
approaches to be started at the same time.
A problem now arose as to how to get up the balance of the Bailey
pontoon bridge equipment, and at the same time to keep 2nd New
Zealand Division supplied with anything it might require in its
advance to River Adige and beyond. This was solved as follows:(a) All Bailey equipment on wheels behind divisions was directed

to the site of the Bailey pontoon bridge;
( b ) As no further transport was available, the pontoon units were
unloaded as soon as they reached the bridge site. They were
then returned under R.E. and Provost escort to the dump of
Po Task Force at Consondola, from which the balance of the
equipment was drawn in two lifts;
(c) A Corps dump was formed just south of the Po, west of Ferrara,
into which, in addition to the balance of the Army supply of
Bailey equipment, went all the Bailey equipment dismantled
in rear of the Corps;
(d) After 26th April, four general transport platoons were improvised from 10thIndian Division.

’
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In carrying out these arrangements, besides the lack of transport,
another great difficulty arose in having to draw stores, without proper
telecommunications, from the dump of another Corps. The only
communication with this dump, which had no knowledge of XI11
Corps requirements, was by a lateral line through the two Corps
headquarters and this was so bad that the only certain means of
getting what was wanted was by sending liaison officers. This led to
a delay of up to twelve hours in the delivery of the equipment. In
spite of this the Bailey pontoon bridge was completed by 5 p.m. on
27th April, but an hour later an underwater explosion on the downstream side of the bridge sank two bow sections of one raft and
damaged the two adjacent rafts. I t was never ascertained whether
this damage was caused by a mine or swimmers. The bridge at the
time was guarded by Bofors guns and searchlights upstream, but no
prefabricated anti-mine booms were yet available. In the absence of
spare equipment, which had all been sent forward to the Adige, one
of 2nd New Zealand Division's Class 40 rafts, which had been left
behind, was dismantled and the parts used to effect repairs. These
were completed by 2 a.m. on 28th April.

ADVANCEBEYOND
THE Po AND CROSSING
OF RNERADIGE
Once across the Po, all divisions pressed on rapidly across the
Bianco Canal to the Adige, which was reached on 26th April by the
leading divisions of both Corps except 6th Armoured Division, which
arrived there on the 27th after delay in getting its tanks across the
Po. This rapid advance, coupled with the shortage of transport,
threw a great strain on engineer resources in men and equipment. I t
had been expected that ample time would be available to refill the
dumps close behind the Po before the Adige was reached. Early on
the 27th April, Lieut.-General McCreery, Commander Eighth Army,
decided that first priority should be given to a Bailey bridge across
the Adige on the front of XI11 Corps. In fact, when the Army Commander issued his orders, all the Bailey pontoon equipment in the
forward area was either in bridge or on the ground in V Corps dumps
and the transport was on its way back to Ravenna to refill. The fiat
pontoon platoons after refilling were, therefore, ordered forward
direct to XI11 Corps on the Adige.
When 56th Division reached the Adige, it found that all the
bridges except one railway bridge had been demolished. Two
pontoon platoons, two F.B.E. platoons and a close support raft were
available north of the Po on the 27th and these were immediately
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sent forward to the Adige, where 50rst Field Company had found a
suitable site for a bridge near Rovigo. This field company started
work a t midday on the 27th, handing over later to mist Field
Company, which, assisted by 564th Field Company of V Corps
Troops R.E., completed a Bailey pontoon bridge, 390 ft. long, which
was opened to traffic at 2 p m . on the 29th. Meanwhile 565th Field
Company of V Corps Troops R.E., assisted by one field company of
Eighth Army Troops R.E. built a 170-ft. Class 12high-level Bailey
bridge over the existing piers of the old bridge in Anguillara and this
was opened to traffic at 6 pm., 29th April.
7th Field Company S. and M. of 8th Indian Division was the first
of the divisional engineem of that Division to arrive at the Adige in
the early hours of 28th April. The day was spent finding a suitable
crossing for DD tanks and improvising a Class 2 raft from assault
boats and local timber. The latter was ready at 5 p.m. and made
eleven trips with jeeps in six and a half hours, being paddled across
the 400-ft. gap in a five knot current by eight men. 66th and 69th
Field Companies S. and M. arrived later but it was not until 5 p m .
that the F.B.E. equipment reached the river. Work on a 490-ft.
bridge upstream of Rovigo started immediately, but, owing to
trouble with the farther landing end, was not opened to traffic until
g am., 29th April. This bridge was christened Roorkee Bridge.
On XI11 Corps front, the Engineers of 2nd New Zealand Division
reached the Adige on 26th April, having left their rafts at the Po.
Owing to its massive flood banks, swifter current and numerous
shoals the Adige presented greater difficulties than the Po. The same
plan for crossing was used as on the latter river, but, chiefly on
account of the shoals, the D.U.K.Ws., L.V.Ts., storm boats and
amphibious tanks were much less effective. Further F.B.E. and
pontoon equipment, sufficient to build a 420-ft. F.B.E. bridge and
two Class 40 rafts, was rushed up by XI11 Corps. The F.B.E. bridge
was started at Badia Polesine at 9.30 a.m. on the 27th and finished
at 3.15 p.m. the same day. The two Class 40 rafts, which were
operated on steel cables, ferried forty tanks across the river during
the night of96thlqth.
6thArmouredDivisiondismantled and carried forward the ferrying
equipment it had used on the Po and had little difficulty so far as
its lighter vehicles were concerned. A Class 50/60 raft was allotted
to the Division on 28th April. This gave a lot of trouble, three
pontoons being holed when being launched down the steep flood
banks, and, in consequence, the raft was reduced to Class 18.
CROSSING RIVER ADIGE
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XI11 Corps Troops R.E., having handed over the maintenance of
their bridges over the Po to X Corps Troops R.E., moved forward to
the Adige on the 28th, and selected a site for the Bailey pontoon
bridge at Piacenza. Material began to arrive a t 8 a.m. on the 29th
and a 37o-ft. bridge was completed by I O p m . on the same day, but
work on the approaches prevented its being opened to traffic until
next morning.
SEMI-PERMANENT
BRIDGE“SPRINGBOK”
OVER
A BRIDGEOVER THE ADICE

THE

Po,

AND

Immediately the Po had been crossed and the Army swept on to
the Adige, work commenced on a more permanent bridge across the
former river at Pontelagoscuro on the maintenance axis of Eighth
Army. This was the bridge for which special designs and modifications to the Bailey equipment had been made as described above
(page 82). South African Corps Troops S.A.E.C., which had
designed the bridge, were charged with its erection. This site was
that of the former main road bridge. All four spans of this bridge had
been demolished by bombing, and the gaps between the remains of
the piers were 2 2 2 , 2 7 0 , 2 7 0 , and 222 feet. Reconnaissance took place
on 25th April, and next day minesweeping, clearance of debris, and
delivery of stores commenced. Thereafter, work proceeded by day
and night, but, owing to the care that was necessary to ensure that
the parts of the bridge were correctly assembled and adjusted, night
work was restricted to concreting piers and moving stores.
I t was planned to cut down the stumps of the existing piers until
sound material was reached, and build them up again with reinforced
concrete. I n order to transport the necessary materials a floating
landing stage was built against the south bank, and three Bailey
pontoon rafts plied between the landing stage and the piers. The
decks of the.rafts were covered with sheet steel, on which concrete
mixers and measures for water, sand and aggregate, were installed.
The rafts had upper decks to which 30-ft. booms, capable of one ton
lift, were k e d . Lifting power was provided by a jeep anchored to the
superstructure of each raft, the spare wheel being fixed to a standard
one-ton winch, and driven by a belt attached to one of the front
wheels.
Above the reinforced concrete the piers were of vertical Bailey
panel construction, with reinforced crib capsills, and a top framework of welded Bailey transoms. Each pier supported twelve rocking
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rollers used both for launching the bridge and for its permanent support, thus allowing for expansion and contraction. Heavy improvised
guide rollers were placed to prevent the bridge “wandering” while it
was being launched.
Trusses were reinforced, top and bottom, by chords cut from
Bailey panels and extra sway bracing was added.
The bridge trusses were completed and launched on the seventh
day of the work. The bridge, which, with its 14-ft. launching nose,
weighed about 600 tons, was hauled across by a 1-in. diameter steel
wire rope and a D8 tractor winch. Decking, etc. were then completed
and the bridge opened to traffic at 4 p.m. on 4th May, the job having
taken nine and a half days.
The bridge was named “Springbok” in honour of its builders.
Later another bridge, “Swansong,” was built over the Po, but as this
was undertaken after operations ceased, its construction will not be
described.
In continuation of the provision of a more permanent maintenance
route behind Eighth Army, the construction of a high-level Bailey
bridge across the Adige at Rovigo was started on 30th April by
Eighth Army Troops R.E. and loth Boring Platoon. Due to the
effectiveness of the demolitions it was decided to build the bridge on a
new alignment, and to construct piled piers. Six-inch well casing was
used, and three piers, each with a bent of sixteen pipes, were built.
Pipes were driven to an average depth of 20 ft. and a camouflet
fired at the bottom. They were then filled with concrete, capped, and
a Bailey crib built on top. Over these piers a 400-ft. treble-single
Bailey bridge was launched. The work was completed in six days,
the bridge being opened on 6th May.

FINALPURSUITAND SURRENDER
OF GERMAN
FORCES
By 29th April, just nineteen days after the opening of the offensive,
Eighth Army had won the battle for the Venetian Plain, the last
general defence line was broken and the German Fourteenth Army
routed. The way was now open for the pursuit and the task was given
to XI11 Corps, while V Corps halted on the line of the River Brenta
and passed into Army reserve. XI11 Corps took up the chase with
and New Zealand Division directed to exploit at top speed towards
Trieste. 6th Armoured Division was ordered to concentrate so as to
allow the New Zealanders to cross its front. On 29th April, however,
large bodies of the enemy were reported to be withdrawing from
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north-east Italy by roads running north into the Alps. Accordingly
6th Armoured Division was instructed to dispatch forces to destroy
or capture these troops, moving through Padua and Trevise towards
Udine and Ponte Bellune.
No obstacles were met during the advance of 2nd New Zealand
Division until the Piave was reached on 30th April and all bridges
were found to have been destroyed. Owing to the speed of the
advance it had not becn possible to keep up the supply of bridging
equipment. However, an enemy raft was quickly repaired and put
into operation as a 20-ton ferry worked on a steel cable run over
the drum of a winch lorry. F.B.E. equipment had been sent forward
in the Polish Bridging Platoon, but this lost its way and many
anxious hours were spent in searching for it. Eventually it was found
at dawn on 31st April by a R.E. Officer in an air O.P. and retrieved.
A 360-ft. Class g bridge was then built to take wheeled traffic. Tanks
were able to cross by a ford, which was too deep for wheeled transport. On 1st May XI11 Corps Troops R.E. arrived with more
equipment and built a floating Bailey Bridge, while New Zealand
Engineers improvised a floating Bailey bridge, 250 ft. long, supported
on four large Italian barges.
During 30th April 5th New Zealand Field Park Company fought a
spirited action south-east of the Piave. The company was camped
beside the main highway half-way between Divisional Headquarters
and the river where the other engineer companies were working.
The C.R.E. had already stressed the necessity of complete mopping
up, and of the provision of an infantry screen to safeguard the large
bridging and stores column of some zoo vehicles and the tactically
isolated companies working on the river. Although precautions had
been taken, an enemy party some 1,500 strong, supported by two
20-mm. guns, was able to advance along the main road and deliver
an attack on the camp in the early hours of the morning. Confused
fighting followed in which each side had some dozen casualties and
the New Zealanders lost a number of prisoners, but the majority of
the vehicles and stores were saved. When the Germans withdrew at
dawn, abandoning their guns, one of the New Zealand prisoners, an
officer from 6th Field Company, persuaded the Germans of the
hopelessness of their position and they negotiated an honourable
surrender with the force sent to deal with them during the day.
On 1st May the Division made contact with Marshal Tito’s
Jugo-Slav forces in Monfalcone, and, crossing the Isonzo without
trouble, entered Trieste on the evening of 2nd May.
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The R.E. of 6th Armoured Division, less one half Assault Squadron, accompanied the detachments sent in pursuit of the enemy. At
the Piave on 30th April, 626th Field Squadron built an 80-ft. Bailey
bridge across a demolished span, and next day a similar bridge across
the Tagliamento. On both rivers existing concrete fords made twoway traffic possible. The rest of the R.E. units were employed opening up Highways 13 and 54 and the road from Udine forward
through Plezzo.
V Corps meanwhile also pressed forward, 56th Division entering
Venice on 29th April. The Corps and Divisional Engineers improved
the routes behind the troops. This involved some bridging operations,
the most important of which was a 420-ft. high-level Bailey bridge
built by V Corps Troops R.E. over the River Meduna, and a great
deal of crater filling and other repairs. As much spare equipment as
possible was salved in case it should he required for a further advance,
but the surrender ofall German forces in Italy, under Field-Marshal
Kesselring, on 2nd May, brought an end to operations.
W O R K OF A.G.R.Es.
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So far this account has dealt only with the work in Corps and
Divisional areas during the final campaign, and the spectacular
bridging achievements tend to obscure the very important work
which was done behind the fighting troops making their rapid
advance possible.
The main task of the A.G.R.Es. was to follow behind Corps, taking
over the Corps and Army axes both for maintenance and to
bring them up to the required classification, generally two-way
Class 40, one-way Class 70. I n many cases the bridges on main
routes had been so effectively destroyed, either by the enemy or by
R.A.F. bombing, that it was necessary in the limited time available
to make diversions and bridge at other sites. The bombing, in
particular, had so cratered approaches and shaken abutments, that,
with the debris of the bridge to be cleared, replacement on the same
site would have been a lengthy business.
In accordance with this policy, since the width at most sites did not
allow of the building of two bridges side by side, in the preparatory
period 228th Field Company tried to construct an experimental
multitruss, two-way Class 40 one-way Class 70 bridge, but this was
a failure. Further discussion with Eighth Army resulted in the policy
being modified and in its requirements becoming desirable rather
than necessary.

108

ITALY,

I945

While the principal task of 22 A.G.R.E. was preparation for, and
the carrying out of, the bridging of the Po by means of “Po Task
Force,” it was also in support of V Corps during the operations leading up to the arrival of that formation a t that river. Most of their
bridging work in both these roles has already been described. In the
early stages of the operations it was charged with re-opening Highway 16 and improving it to army maintenance standard. Besides a
considerable amount of bridging, the roads themselves in the lowlying area needed a great deal of attention. Behind 56th Division in
its advance south of the Valli di Comacchio, a heavy programme of
tipping alone saved the badly waterlogged road south of Longastrino.
Floods from Comacchio threatened to eat away the land on which
the roads east of the Reno ran. To counter this pumps were brought
up on 16th April, and next day a civil pumping station was put into
working order. As a result by 19th April, the flood menace had
diminished and the water level had dropped a foot.
The last few days ofthe advance to the Po were particularly hectic
for this A.G.R.E., which was simultaneously trying to collect and
organize itself for the crossing of the river, and working feverishly to
open the main roads behind the rapidly advancing troops.
16 A.G.R.E. in the initial advance was in support of X and Polish
Corps, and consisted, so far as engineer units were concerned, of:G.H.Q. Troops R.E. (102nd, 107th and 754th Field Companies and an Italian Engineer Company).
“E” G.H.Q. Troops R.E. (228th, 567th and 579th Field Companies and an Italian Pioneer Company).
173rd Field Park Company
.
. (585th Company being withdrawn on
I I th April).
25th
S.A.E.C. with two Indian
- Road Construction Company
~.
Pioneer companies.
158th Bomb Disposal Platoon.
Detachment 26th Mechanical Equipment Platoon.
1210

~~

This organization was altered from time to time, and adjustments
were made between A.G.R.Es. as the priority ofwork on the various
Corps fronts changed.
The building by this formation of some of the earlier bridges has
already been described, so only some of those not previously mentioned will be noted here.
107th Field Company built a three-span (60, 130 and 70-ft.)
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Bailey bridge over the Santerno at Mordano between 13th and 16th
April, while 754th Field Company built a medium level 80-ft. and
a high-level 180-ft. bridge over the same river.
“E” G.H.Q. Troops R.E. built, besides the big Imola bridge,
sixteen bridges totalling 1,940 feet or an average of 647 feet per
company, between 19th and 23rd April on Highway 9. This was a
fine feat for a new formation of which one company had never before
built anything bigger than an 80-ft. Bailey bridge.
From 17th to 2Ist April, X Corps Troops R.E. reinforced “E”
G.H.Q. Troops R.E. on Highway g and built five Bailey bridges,
totalling 630 feet.
ORGANIZATION
FOR SUPPLY
OF BRIDGINGEQUIPMENT
This enormous bridge-building programme began to produce a
famine in Bailey equipment and 466 Corps Troops R.E. began a
programme of dismantling unwanted bridges behind the Army.
Some idea of the problem involved in the supply of bridging equipment may be gained from the following figures for Bailey bridges
alone :(i) A total of 252 Bailey bridges, averaging 102 feet in length,
were constructed during the period 9th April to and May.
(ii) The average expenditure of Bailey equipment throughout the
battle was 700 tons, or over seven sets, per day.
Though the quantities of Bailey equipment in the theatre were sufficient, the difficulties of keeping forward formations supplied on the
scale required, necessitated, owing to the shortage of transport and
road congestion, careful control and improvisation. The means
taken to find the necessary transport have been described in the
account of the various stages of the operations. To overcome the
difficulties of road congestion, bridging lorries had high priority on
all routes, particularly in XI11 Corps area where the C.E. had a
section of Military Police under his command, and every assistance
was given by Provost. One of the main causes of delay in the forward
areawasdue toemptylorriescomingbacktorefilloverone-waybridges
when all traffic was moving forward. The language problem due to
many Polish and Indian driven platoons was also a difficulty. These
factors all tended to slow up the turn round of the convoys.
There was undoubtedly in many instances an extravagant use of
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Bailey equipment. Economy could have been exercised by many
units and formations, both in the number of bridges erected over
short spans such as drainage cuts, and in back loading to corps
dumps the large quantities of surplus equipment which they left at
bridge sites.
The basic method of the supply of Bailey equipment was as follows.
For the first few days, while the Army dumps a t Ravenna and Forli
were still near the front, divisions and corps all sent back their transport platoons to these dumps to refill. As the front moved forward,
the various corps established a series of dumps along their axes. Each
corps kept its forward dump well forward so that the turn-round for
divisional transport when refilling would be small. Corps did not
normally have enough transport to hold Bailey equipment on wheels
at a corps bridge point. These formations used their own G.T.
platoons to supply Corps Troops, on occasions with the help of the
A.G.R.Es. supporting them, and also to help Army in stocking their
own corps forward dumps from army dumps. Army initially used its
three G.T. platoons for supplying Bailey equipment to A.G.R.Es.’
bridge sites, as the one G.T. platoon allotted to each A.G.R.E. was all
the latter had for all purposes, including carrying R.E. stores.
From 12th April, when corps moved forward and had to establish
forward dumps at which divisions could refill, Army undertook the
delivery of equipment to these dumps, though corps had to assist in
this as Army had not enough transport.
Army started the battle with IOO sets of Bailey equipment, forty in
Ravenna and sixty in Forli. Delivery rates to these dumps by rail were
three sets daily up to 16th April, when it was reduced to a lower rate
until 22nd April. It was then increased to five sets a day until 6th
May, after the German surrender.
During the first phase of the battle, drawing Bailey equipment from
Ravenna and Forli dumps did not need any authority from the Army,
as it was considered that stocks would be ample. Later, however, all
issues were controlled by the staff of C.E. Eighth Army. Wet bridging
equipment, the use ofwhich was in fact not abnormal, was controlled
throughout by the C.E.’s staff.
Corps dumps were manned by stores sections of corps field park
companies and Italian labour. Army dumps were worked by advanced park sections of 82nd Workshop and Park Company and
were under the control of C.R.A.S.C. 1st Army Transport Column.
Each Army dump had an Italian engineer company, zoo strong, as
labour. In addition the Ravenna floating bridge dump had the H.Q.
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and R.E. platoon of the Indian Bridge Company. All dumps had an
allotment of cranes.
If anything were needed to emphasize the importance of centralized control of engineer work in a theatre, this story of bridging
operations by Eighth Army in the final phase of the Italian campaign provides the necessary illustration.
Within the Eighth Army area, and working in rear of A.G.R.Es.,
170 C.E. Works, or rather "G" A.G.R.E. (for it will be remembered
(see page 85) that C.E. Eighth Army was now using I 70 C.E. Works
as his deputy in control of most of the A.G.R.Es.), was meantime
wrestling with a thousand and one problems left in the aftermath of
the advance, and solutions to which were required to supplement the
work of the forward troops. Besides the restoration of public services
such as electricity, water, and sewerage, in shattered towns, and the
provision of accommodation and amenities for troops, etc., the
maintenance of the roads in rear of A.G.R.Es. had also to be taken
over and a system of petrol pipelines pushed ahead. A great deal of
this work was carried out by Italian civil contract or by resuscitated
Italian State organizations, but all was directed and supervised by
the R.E. Works Staff.
WORK BEHINDTHE
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During the winter, before the advance hegan, a considerable
amount ofwork was done in getting the troops under cover. Special
mention must be made of the many commodious clubs and recreation rooms which were provided for both other ranks and officers in
towns just behind the lines. They played a large part in promoting
morale to the high pitch which it reached before the battle.
During the winter one of the main tasks in connexion with the
roads had been the replacement of Bailey and temporary bridges by
permanent two-way bridges, and this work was continued forward as
the Army advanced. Replacements had to be carried out without
interfering with the flow of traffic. This was usually achieved in the
case of Bailey bridges by raising the existing Bailey structure slightly
and building the permanent structure underneath. The building of
permanent bridges and of other semi-permanent works required
several million bricks a month and this demand could not be met
until local brickworks had been resuscitated.
The enormous demands of modem army and air forces for petrol
involved the construction of pipelines and storage installations. Until
R.E.9-S
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June, 1944, petroleum engineering tasks in Italy were carried out
chiefly by American units, though in this period two Pipeline
Operating and Maintenance Units R.E. were formed. Withdrawal of
some of the American units for the invasion of Southern France, and
increased demands on the remainder in the Americans’ own area,
left British engineers to their own resources. An Oil Storage and
Pipe Construction Group R.E. which had been created in July, 1 9 4
(see Chapter 111, page 74). comprised:Headquarters.
p 3 r d Artisan Works Company.
1st and 2nd Pipeline Operating and Maintenance Units.
28th Electrical and Mechanical Platoon.
29th Stores Section.
36th Works and Construction Company, S.A.E.C.
Part of 703rd Engineer Petroleum Distribution Company, U.S.
Engineers, until the end ofAugust, 1944.
A General Transport Platoon R.A.S.C.
Italian pioneer companies.
and an improvised Group Workshop to provide tools and stores that
were not normally available.
The first big job of the Group was to tackle a large programme a t
the port of Ancona. Here fuel tanks were repaired and reconstructed,
and nine new 10,000barrel storage tanks built. Facilities were provided for discharging ZOO tons of fuel per hour from tankers to tank
farms.
Thereafter the Group constructed pipelines in the wake of Eighth
Army with storage tanks at intervals, and filling points at airfields and
depots. By the time the offensive opened in April, 1945, the system
was completed to Forlimpopoli, close behind the formations. It
included four 4411. pipelines from Ancona to Falconara, and two
4-in. lines from the latter town to Forlimpopoli, with twelve 10,000barrel and four 1,000-barrel storage tanks at Falconara, Pesaro,
Viserba, and Forlimpopoli. I n preparation for further extension
when the Army advanced, pipeheads had also been carried forward
along Highways 16 and g to Mezzano and Faenza respectively.
On 17th April a start was made in extending the pipeline up
Highway 16 from Mezzano. Porto Maggiore, having been cleared
of the enemy on 19th April, was reached by pipeline, which was
laid, tested, and filled with phenomenal speed. On the 27th the
pipehead opened, thereafter dispensing petrol at the rate of IZO,OOO

TRANSPORTATION I N 1945
"3
gallons a day. Continuing its rapid progress the Group's pipeline
reached the banks of the Po on 30th April, only five days after the
enemy had been cleared from the north bank. The pipeline was
carried forward across the remains of a demolished railway bridge
and pipehead established on the north bank on 2nd May. This
meant that 42 miles of pipeline had been constructed in fourteen
days, that is at a rate of three miles per day.
This formed only half of the work of the Oil Storage and Pipeline
Construction Group as the rest of the group was meanwhile extending a branch pipeline up Highway 9. Here work was slower, owing
to the extensive minefields which were encountered, and the delivery
of petrol at Caste1 San Pietro did not begin till 29th April. This line
was eventually extended to Bologna, but could not be taken on to
Ferrara as intended, because the necessary pipe did not amve from
America.
The pipeline along the route of Highway 16 had been intended to
stop at Rovigo, south of the Adige, but a civilian 4-in. high pressure
methane gas line was discovered between the Po and Padua. This
was repaired, and, as it had been built for a pressure of 600 Ib. per
sq. in., two centrifugal pumps were installed in series at the pumping
stations to get full value from it.
These last tasks, completed in thirty days by zoo sappers and loo
Italian labourers with thirty 3-ton trucks, included the construction
of IOO miles of pipeline, and storage tanks and petrol points at six
airfields.

TRANSPORTATION
IN 1945
In October, 1944, the policy for future railway construction was
reviewed. I t was decided that a rail connexion between Leghorn and
Bologna must be pushed through at all costs, and for the purpose
Transportation would be given highest priority on the resources of
A.F.H.Q. After considering various alternatives, all possible routes
having been badly damaged by the Germans in their retreat, it was
decided to concentrate on the repair of the Prato-Bologna Line (see
Map 4). Demolitions on this line were heavy and included seventeen
tunnels and seventeen large bridges in the sector already in Allied
hands. But the line was double, a great mistance in tunnel repair,
and the gradients and curves were much less severe than on the
alternative routes. It was also decided to repair the line LeghornPisa-Pistoia-Florence and the line up the east coast behind Eighth
Army. 1212th British Railway Construction Group took over the
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section Pisa to Florence; the South African Group, relieved from
work on base development at Ancona and railway construction in
that area by an Indian Group, was made responsible for the line
from Prato to Bologna; while the remaining British Group (1st)
worked on the east coast line. Most of the special resources made
available by A.F.H.Q., which included five artisan works companies,
one mechanical equipment platoon, eighteen pioneer companies, and
a considerable quantity of transport and mechanical plant, were
concentrated on the difficult sector allotted to the South African
Group.
Pisa was opened to traffic by the Americans on 8th November,
1944, and Montacatini by the British on 7th January, 1945. At this
point a severe set-back was experienced. All efforts to clear the
Serraville tunnel between Montacatini and Prato from above were
frustrated by rock slides and continuous bad weather. The situation
was serious, as Fifth Army needed a rail head at Florence before an
offensive could commence on the Bologna front. It was, therefore,
decided to open an alternative route by Pisa and Empoli to Florence,
and the task was allotted to American units. This was rapidly completed and connexions established to the Florence railhead by 1st
April. On the east coast the doubling of the line as far forward as
Forli was completed on 10th April, and by 26th April had been
pushed forward to Faenza. The traffic on this line was particularly
heavy, the average daily tonnage of 8,277 tons being twice that
handled before the line was doubled and marshalling yards installed.
Plans had now to be made to extend the railways forward in rear
of the coming offensive, which, it was hoped, would clear the whole
of northern Italy. From the British point of view the most important
works were pushing the east coast railway through to Bologna and the
extension of the line through Florence to the same place. 1st British,
the South African and Indian Groups continued work on their
previous lines, while 1212th British Group prepared to move forward
to restore the lines in north-west Italy.
During the advance in the spring of 1945, dock units, in conjunction with R. Navy, repaired the ports of Senegallia, Pesaro and
Ravenna (see Map 4), but, owing to the ending of operations, these
small ports were not much used for military traffic.

SURVEY
The comparative stagnation of the battle-fronts in the Italian
theatre of operations during the winter 1944-5, enabled the Allied
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Survey organizations to put the finishing touches to the already very
complete arrangements for the supply of maps to the troops during
the remaining months of the campaign. The chief task was the delivery of maps as the advance continued. New mapping work was
chiefly concerned with the revision and reproduction of existing
material covering possible areas of operation in Germany, Austria
and Jugo-Slavia. There were no major changes in the officers
holding higher survey appointments or in the allotment of units to
formations.
At the close of hostilities the D.D. Survey, Eighth Army, Colonel
S . G. Hudson, received the following message from the Army
Commander, Lieut.-General McCreery :‘‘I want to thank and congratulate all ranks of the Survey Service
for the splendid work you have done throughout the whole Italian
campaign, especially during the last great battle, and since the end of
hostilities when you have been as busy as ever. Your success in providing whatever maps have been required has only been achieved as
the result of the greatest forethought, energy and hard work on the
part of all concerned.
“During the planning stages and during the mobile phases, the
pressure has been intense, and the strain on your organization has
been great. But with the best possible will you have surmounted
every difficulty and you have never failed to meet the most farreaching demands, often at the shortest notice.
“Well done indeed; you have played an essential part in the final
defeat of the enemy.”

TRAINING
It has already been shown in earlier chapters that, owing to the
circumstances of different campaigns and the introduction of new
equipment, it was necessary to afford training facilities for engineer
units and personnel to keep them up to date and to fit them to carry
out the many tasks which fell to their lot. Examples of this are to be
found in the Schools of Mine Warfare set up by Eighth and First
Armies in Africa. A similar requirement early made itselffelt in Italy,
where it was found that units from the Western Desert had little
knowledge of the use of Bailey bridges, units from the Home countries
had little practical experience of mine warfare, and new floatingbridge and raft equipment was coming into use. Later, when the
withdrawal of engineer units for the invasion of north-west Europe
led to reconvemion and dilution of other units in the country, these
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schools were used to train the newly improvised units and reinforcements. Corps and divisions set up their own training camps to enable
their units to be pulled out of the line for refresher courses, but it was
soon found necessary to set up a central Engineer Training Establishment under Colonel E. H. T. Gayer.' This was established in
January, 1944,at Capua on the Volturno, the first Italian river
reached which was deep enough for floating bridging all the year
round.
The Engineer Training Establishment comprised:The School of Military Engineering.
The Polish School of Military Engineering.
A Divisional Engineers' Bridging Camp.
The R.E. Training Depot.
The Indian Engineers Training Depot.
3 Experimental Section.
The School of Military Engineering ran courses for Engineers in
all forms of bridging, watermanship, rafting, mine warfare, bomb
disposal, operation of mechanical plant, and air photography; and
also for other arms in rafting, mine warfare, and camouflage. U p to
500 students were accommodated at one time, and by the end of the
campaign 3,000 officers and 6,000 other ranks of all nationalities had
been trained at the school. It had its own Opera House in which an
Italian Opera Company, including the world-famous tenor Gigli,
performed.
The Divisional Engineers Bridging Camp had hutment accommodation for a complete formation of four companies. The equivalent
of eighteen formation engineers trained at the camp during the
campaign. Before the final battles of the spring of 1945, it was
supplemented by a second camp built at the mouth of the Tiber.
The R.E. Training Depot received and trained engineer reinforcements from home and, later, the men of artisan works companies and gunners from disbanded anti-tank and anti-aircraft units,
for posting to field units. The capacity of the depot was 2,000, and in
one year 350 officers and 7,000 other ranks passed through and were
trained.
The Polish S.M.E. and theIndianEngineer Depot were established
on similar lines and for the same purposes as their British counterparts. The Training Establishment with its Experimental Section
became a centre for trials and experiments as well as for training.
'Colonel E. H. T. Gayer, C.B.E.
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Amongst its other achievements was the development of a Bailey
suspension bridge, one of which was erected over the Volturno at
Ponte Annibale.
LOCALPRODUCTION
Reference has been made in previous chapters to the development
of local resources in the country, either by military labour or by
Italian civil organizations, under the Director of Stores and Local
Production, Brigadier Anderson. This work continued and expanded
during 1945 and, after the cessation of hostilities and, later, was
valuable in partly making good the shortage of stores caused
by the diversion of higher priorities to the needs of the campaign in
north-west Europe. Some measure of the extent of this work can be
obtained from the summary, on pages 118--11g, of main items of
work and production for which the British Engineers were responsible during the course of the whole campaign in Italy.
SUMMARY
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So ended in victory the somewhat tedious campaign in Italy.
Condemned from the start to be of secondary priority to the coming
invasion of north-west Europe, the Allied forces were more and more
limited in their course of action by shortage of resources in men and
material. The long, slow advance up the “Leg” of Italy might have
been avoided if the power of landing troops from the sea in rear of
the enemy opposing the land advance had not been curtailed after
the first few months by shortage of landing craft. The mountainous
nature of the country, intersected as it was by many rivers, aided the
defence and added to the difficulties of the advance.
Under such circumstances the task of the Allied engineers was of
extreme importance to the maintenance of forward movement of the
armies. Indeed, in this short account it would seem that the engineers
spent the large proportion of their time maintaining roads and
bridging, the latter particularly with Bailey equipment. Though this
is to a certain extent true, it would be an unbalanced picture of the
l
Shortage of
work of the engineers in achieving the f i ~ victory.
imported stores, especially in the later stages of the campaign, forced
the engineers to improvise and develop local resources involving
every branch of their art. To achieve the results the senior engineer
officers had to control carefully the limited means at their disposal
and, by largely centralized control, to ensure that the skill and
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equipment of every unit was used to the best advantage. That the COordination of the engineer effort was so successfully carried out in a
force composed largely of two Allies, whose staff systems and to a
large extent methods of approach to engineer problems differed
considerably, speaks highly for the co-operative spirit of the two
engineer staffs and of the excellent personal relationships existing
between the superior engineer officers of both armies. Within the
British forces engaged there was similar understanding and mutual
co-operation amongst the various nationalities comprising, as they
did besides the Royal Engineers from Britain, engineers from various
parts of the Commonwealth, R.C.E., R.N.Z.E., S.A.E.C., and I.E.,
and from other allies including French, Poles, and Brazilians. Italian
military and civil engineers, as has been shown, also did much
valuable work particularly in restoring and maintaining vital communications and services in rear of the armies.

'
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Summay of some of the main achievements of rgtk Amy Group Engineers
during the campaigns in Itab, 1943-5
Bailey bridges
Number built
Total length in miles
Total dead weight in tons
Longest bridge (British) Sangro
Floating bridges
Bailey pontoon. Number built
American Treadway. Number built
Longest bridge (a) American Treadway
( b ) Floating Bailey
Folding-boat equipment. Total Iength
Permanent bridges
Steel and timber trestle. Number built
Brick and masonry. Number built
Other types
Ailfields
Total number constructed
Comprising: Permanent all weather
Fair weather
Total length of runway
Total length of taxi tracks

2,832
45
I 10,000

1,126 ft.

'9
IO1

1,125ft.
1,100 ft.

6,954 ft.
204
173
53
84

1

82
I02

155 miles
480 miles

4

Map 5
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Airstrips
Total number
Total length of runway
Quantity of Pressed-Steel Plank used
Quantity of stone used for carpets
Local production
Timber
Bricks
Cement
Oxygen, Hydrogen, Nitrogen, Acetylene
Steel ingots
Steel-rolled plate and sections
“Flambo” huts
“Flambo” bridges

1

Railway construction to January, 1946
Miles of track rehabilitated
Tunnels repaired
Bridgp or viaducts reconstructed
Miles of track laid in depots, sidings etc.
CubiE yards of earthwork

I

119

249

85 miles
166,000 tons
2

million tons

1g0,ooo tons

r i g million

150,000 tons
40

million cu. ft.

39,725 tons
37,000 tOIlS

4,316
289
2,450

83
490

230

zf million

CHAPTER V
THE WAR AGAINST JAPAN (I)
HONG KONG AND MALAYA
The opening phaseSituation in South-East Asia, 1g38-4o-Japan
attacks British and American possessions.
Hong Kong. Situation before the outbreak of hostiliti-Outbreak
of
war with Japan, December, 1941-Withdrawal to the main island.
Malaya. Situation up to September, 1g3g-The country-ClimateDefence policy up to 1941-Outbreak of war with Japan, December,
1941-The Battle of Jitra-Defence of River Muda-Evacuation of
Penang-Operations in Kelantan and Kuantan-Withdrawal on
west coast-Action at Kampar-Headquarters, Malaya CommandThe withdrawal continued-Battle of Slim River-Withdrawal to
JohoreDefence work on Singapore Island-Withdrawal from
Kuala Lumpur-Withdrawal to Singapore Island-The defence of
Singapore and capitulation.
(See Map 6, facing page 154 in this chapter)

THEOPENINGPHASE
THESITUATION
IN SOUTH-EAST
ASIA, 1938-40
THEstrategic policy of the British Government in South-East Asia
in the years leading up to World War 11, and consequently the
development of military defence measures in its possessions in the
area, depended on appreciation of the probable attitude of Japan.
Since the British decision in 1921, not to renew its Treaty of Friendship with Japan, the attitude of the Government of that country had
become increasingly hostile. Further, though it had not concluded
any treaty of alliance with the Axis powers in Europe, it had in fact,
if not in name, adopted a fascist and expansionist policy.
At first the British policy was governed by the assumption that in a
war with Japan the country would not be similarly committed in
Europe, and that, in view of the superiority it had in naval strength, it
was necessary only to ensure the safety of her vital eastern possessions
till the fleet could arrive in those waters from its home bases. While
I20
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the retention of a naval base at Singapore was essential under those
conditions, it was decided that, owing to the exposed nature of Hong
Kong, it was doubtful if that colony could be held by purely military strength sufficiently long. The policy accepted was, therefore,
that everything possible should be done to ensure the safety of
Singapore, but that extensive work at Hong Kong could not be
contemplated. Further, if Singapore was held, it was unnecessary
to increase the garrison or defensive preparations in Burma.
Increased tension with Germany in Europe, and the overrunning
of a large part of China by Japanese forces in the years before 1939,
militated against the possibility of Britain being able at an early
stage to send any major fleet to eastern waters and also threatened
the British possessions with early military action by the Japanese
from the mainland of China. Such reinforcements as could be
spared were sent to, or earmarked for, the garrisons in South-East
Asia, and directions were given for the speeding up of work on their
defences.
Such then was the policy that decided British defence measures in
the Far East up to the outbreak ofwar. What this meant in the allotment of troops and the construction ofmilitary works, in so far as they
affected the Royal Engineers, and the further developments up to
and after the outbreak ofwar with Japan will be described in sections
of this and the following chapters dealing with events in each dependency in turn. I t is, however, necessary first to describethe
development of the political and military situation in the East
generally leading up to the outbreak of hostilities with Japan, so as to
give a background to events as they occurred in the various theatres.
With Britain so heavily engaged in Europe, Japan increased her
attack on China, and, on the fall of France in summer 1940, brought
pressure to bear on the Vichy French Government to obtain air bases
in Indo-China. In September, 1940,she concluded a Tripartite Pact
with Germany and Italy by which Japan was bound to enter the
European War on the side of the Axis if America should enter it on
the side of Britain. There was, however, still considerable reluctance
in Japanese governmental circles to take military action against
Britain. On the British side, in order to ensure that the maximum
co-ordination would be obtained in case of aggression by Japan, a
Commander-in-Chief in the Far East, Air Chief Marsha1 Sir Robert
Brooke-Popham,' was appointed in October, 1 9 4 0 . This officer was
'Air Chief Marshal Sir Robert Brooke-Popham, o.c.v.o., etc.
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responsible for operational control in Malaya and Hong Kong, and
for co-ordination of plans for the defence of these territories. He was
instructed that it was the policy of the Government to avoid war with
Japan, and that reliance for defence in the Far East was to be placed
in Air Power until the fleet was available. The Commander-in-Chief
in India remained responsible for the defence of that country and
Burma.
ATTACKS
BRITISH AND AMERICAN
POSSESSIONS
Continued aggression by the Japanese in China and Indo-China
led the U S A . to impose economic sanctions against Japan, in which
course she was followed by the United Kingdom and Holland. At the
end of 1940, and during 1941, reinforcements for all services as they
could be spared were sent to the East from Britain and Australia, as
narrated later in the accounts of the various campaigns.
Early in December, 1941. without warning, the Japanese attacked
almost simultaneously by air the American fleet in Pearl Harbour,
Honolulu, and also Singapore and Hong Kong, and U S . Naval and
military installations in the Philippines, while a seaborne landing
commenced in Siam and at Kelantan on the north-east shores of
Malaya. Of these the attack which had the most immediate and farreaching effects was that at Pearl Harbour. This crippled the main
American Fleet in the Pacific and gave the Japanese for the time
being command of the sea in those waters. But it had the more
important effect of bringing in the mighty power of the U.S.A.
actively on the side of the Allies, war being declared on Japan immediately and on Germany and Italy a few days later. The conflagration
had become world wide; almost the whole world was at war.
With the American Pacific Fleet out ofaction, and the small British
naval forces based on Singapore sadly depleted, as will be told later,
the Japanese were free to move forces by sea for the invasion of
British, American, and Dutch territories in the East. In the Philippines, by 20th December, the American naval base at Cavite had been
destroyed, their air forces shattered, and the balance of their ships
and aircraft forced to take refuge in Australia, while Japanese armies
landed on the main islands and in due course completed their occupation. Hong Kong was thus isolated. A week after the initial air
attacks at Pearl Harbour, Cavite, and Hong Kong, the Japanese
forces which had concentrated in Siam, or Thailand,* burst into
south-east Burma.
*Note. The newly adopted name, Thailand, will be used henceforth.
JAPAN
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We must now turn to see how the Allied forces in the various
colonies fared and what their engineers were called on to do. Though
the operations in these various theatres had strategic bearings on
each other, within each theatre the forces had to battle on independently. I t is, therefore, proposed to tell the full story of each campaign
independently and not try to give a strictly chronological account of
the whole war in the East. As this book is primarily a History of the
Royal Engineers, only those operations in which important bodies of
troops from the U.K. were employed will be described. For this
reason, with considerable regret, accounts of the operations in the
south-west Pacific, where the Royal Australian and Royal New
Zealand Engineers, with their brethren from the U.S.A., did magnificent service, will have to be omitted.
HONG KONG

HONGKONG
SITUATION
BEFORETHE OUTBREAK
OF HOSTILITIES
The strategic policy adopted regarding the defence of Hong Kong
in the years preceding World War I1 has been described earlier in
this chapter. On the basis of this no major expenditure on the
improvement of fixed defences was authorized, work being confined
chiefly to the development of anti-aircraft defences. Further, as there
was no immediate intention of reinforcing the garrison, no provision
was made for extra accommodation.
The colony of Hong Kong consists of one large and a number of
smaller islands faced on the mainland by an area, about the town of
Kowloon, leased from China. The military and naval installations
were partly on the main island, and partly on the mainland. Before
and immediately after the outbreak of the European War the Royal
Engineers of the garrison were commanded by a Chief Engineer,
Colonel G. C. Gowlland,' shortly after replaced by Colonel E. H. M.
Cliiord,z assisted by two Cs.R.E., one in charge of Works, Lieut.Colonel H. Genet,3 replaced before hostilities started by Lieut.Colonel R. G. Lamb: the other commanding the two R.E. units,
22nd and 40th Fortress Companies, Lieut.-Colonel H. de L. Panet'
'Brigadier G. C . Gowlland.
ZColonel E. H. M. Clifford, c.B.E.,
*Brigadier H. Genet, M.C.
'Colonel R. G . Lamb.
'Brigadier H. de L. Panet, C.B.E.

M.C.
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succeeded by Lieut.-Colonel J. B. Wilson.' There were in addition
certain auxiliary force engineer units :(a) An Engineer Field Company, Hong Kong Volunteer Defence

Corps. This was formed in May, 1939, as a sequel to the
assumption by the Royal Artillery of duties with coast defence
searchlights. The personnel, being entirely European, were too
valuable to be employed in a normal role in war. I t was, therefore, decided that, after carrying out certain initial demolitions, the company should be broken up to provide the European nucleus of the Hong Kong Engineer Corps.
( b ) The Hong Kong Engineer Corps. Though approved in principle in September, 1939, this unit was in a somewhat nebulous
state when hostilities with Japan began. The establishment
included a headquarters and three companies each of 500
Chinese. The companies were raised from the personnel of two
major, and a group of lesser, civil undertakings stiffened with
officers and N.C.Os. of the Field Company H.K.V.D.C. as in
(a) above. One company was formed immediately on mobilization, but the other two,which were to have been formed as
soon as the Civil Railway and Dock organizations closed down,
were in fact never established owing to the rapidity of events.

I

Besides these auxiliary units, the Hong Kong Public Works Department had undertaken certain commitments in close relation to the
C.E. under whose orders portions would eventually come. In the
late summer of 1941, the Public Works Corps became an auxiliary
unit of the H.K.V.D.C.
As early as 1934, plans for defence lines and for demolitions on the
mainland had been undertaken. By 1939, details had been worked
out for three extensive demolition belts, the innermost being sited
just in front of the inner defence line. These plans in their early
stages appear to have been somewhat academic, as they were not
fully co-ordinated with the General Staff defence scheme, and bore
little relationship to the engineer troops available for their operation
or the amount of explosives there was likely to be at hand. The full
scheme required about 400 tons of explosive scattered over 1,000
positions, and to man these, besides the few men of the regular companies who could be spared from other duties, there were only two
military clerks ofworks and 500 coolies available.
'Lieut.-Colonel J. B. Wilson.
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In 1939, the scheme was overhauled and brought within the
realms of practicability. The formation of the field company of the
H.K.V.D.C. afforded a more numerous and skilled body for its
operation. In June, 1940, the major sites were charged. Owing to the
dampness of the ground great care had to be taken in the original
making up and waterproofing of the charges and circuits, and also in
the continuous testing and overhaul of the arrangements.
When, in 1940, the searchlights were taken over by the Royal
Artillery, one of the fortress companies (22nd) became an electrical
and mechanical unit in charge of engine-rooms etc. Early in 1941it
was decided to form two field sections and a bomb disposal section in
40th Fortress Company, from personnel surplus to A.A. Searchlights
requirements and a promised draft from the U.K. The latter arrived
in May, 1941,and by December the unit had got most of the equipment necessary. Transport, however, proved a difficulty. The Hong
Kong roads were few and many areas could only be reached on foot.
Wheeled transport was therefore unsuitable, and pack transport was
the only alternative. Mules were scarce and were pooled for the
garrison, the engineer sections depending on the pool as did other
troops. Chinese were enlisted in the fortress R.E. companies. It was
considered they were unsuitable for the field sections though they
were included in the B.D. section. I n September, 1941,two battalions
of Canadian infantry arrived to reidorce the garrison.
At the end of November, in view of the presence of increased
Japanese forces on the frontier and of considerable movement of
Japanese shipping near the coast of Indo-China, the defence positions on the mainland were manned and engineer demolition parties
moved into position. Only light covering forces were deployed on the
frontier; the majority of the troops being concentrated on the main
defence line covering Kowloon. By the evening of 7th December, all
engineer field units were mobilized and in position. Demolition
charges were inserted in certain places which had been left for final
preparation till the outbreak of hostilities.

OUTBREAK
OF WARWITHJAPAN, DECEMBER,
1941
The first bombs were dropped by the Japanese air force at 8 a.m.

on 8th December, and shortly afterwards Japanese troops began to
cross the frontier from China. The thin screen of Indian infantry
covering the forward line of demolitions carried out its task in the
wolds of a R.E. officer “to perfection”, and all the charges were
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successfully blown; several lorry loads of the enemy, who, regardless of caution, pushed their advance points out in lorries, were
destroyed at close range. The covering troops then withdrew to the
main position which was held until I ~ t December,
h
when all troops
were withdrawn from the mainland as the total available was not
sufficient to man the defences both on the mainland and on the
Island. Even if circumstances prevented the demolition sites being
covered by fire to render them obstacles to the movement of infantry,
the destruction of the main bridges on all approaches by road and
rail prevented the enemy from bringing up at once heavy artillery for
the bombardment of the Island, though the Japanese engineers
proved themselves adept in rapid bridging. The Chief Engineer had
later a unique opportunity of judging the success of the work, as he
was invited, as a prisoner of war, to accompany Japanese Engineer
officers on a tour of the area. He found that in general the demolition
work had been successful to an extent that drew favourable comments from the Japanese officers. There were some partial or complete failures, due in part to deterioration through damp, and in
some cases to the electric leads having been cut by Japanese disguised
as Chinese civilians.
WITHDRAWAL
TO

THE

MAIN ISLAND

On withdrawal from the mainland on I ~ t December,
h
and from
outlying islands immediately after, the R E . companies were at first
employed at their normal duties of manning A.A. searchlights and
engine-rooms, and in improving the defences and establishing
water points at various points on the Island. The first shells fell on
the Island on the 10th and landing attacks commenced on the 19th.
Heavy bombing from the air disrupted the water supply and the
engineers had to meet continuous calls for its repair. One by one the
various coast and anti-aircraft defences were overrun, the sappers
destroying the machinery before leaving. One unusual job for which
parties were earmarked, and on several occasions called for but never
actually employed, was the cutting of fire-lanes through the densely
populated native quarter. Here houses of flimsy construction, mostly
four storeys high, were packed together in narrow streets, and it was
feared that fire, once started, would sweep through the whole town.
A number of fire breaks were planned and engineer parties earmarked for their clearance on demand by the Chief Fire Officer.
Demolition work was handicapped as a vessel carrying in a supply of
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explosives from a magazine on an outlying island was fired on in
error by the coast defences and blown up.
As the attackers closed in the Engineer units were called on more
and more to take their places as infantry in the defence, though they
still endeavoured to keep essential services, such as the water supply,
going. I n this fighting and the bombardment the R.E. suffered severe
casualties, four officers and nearly forty other ranks being killed. On
Christmas Day the limit of endurance was reached, and the garrison
capituated, having put up a magnificent resistance against overwhelming odds. All surviving R.E. became prisoners of war with the
rest of the garrison, nine dying in captivity. “They had won indeed,”
as Winston Churchill writes in The Grand Alliance, “the ‘lasting
honour’ which is their due.”

SITUATION
UP

MALAYA
TO SEPTEMBER,
1939

The engineer work on the defences of Singapore carried out before
1939 was chiefly directed to the security of the naval base in the form
of permanent defences and their auxiliaries against seaborne attack,
and little had been done to provide defences against attack by troops
on the ground which might penetrate the peninsula. This was in
accordance with the policy of the British Government, it being considered that the British Fleet in the Far East would be able to prevent
the seaborne movement of large forces to land on the mainland to the
north until such time as the main fleet could arrive from home
waters.
In September, 1939, when hostilities commenced in Europe, the
peace-time garrison had recently been reinforced by 12th Indian
Infantry Brigade Group, including 15th Field Company, S . and M.
This was the first mobile unit of Engineers in the garrison, which in
peace-time had included only four immobile units, viz. goth, 34th,
35th, and 41st Fortress Companies R.E. 36th Fortress Company was
at Penang on the east coast of Malaya. The R.E. StafF included a
C.E., Colonel J. A. C. Pennycuick,’ and three Cs.R.E. two ofwhom,
Lieut.-Colonels B. D. Peakex and H. F. Lucas,a were in charge of
Works and the third, Lieut.-Colonel H. M. Taylor,‘ commanded
‘Brigadier J. A. C. Pennycuick, D.s.o.
*Lieut.-Colonel B. D. Peake.
3Brigadier H. F. Lucas, C.B.E.
‘Colonel H. M. Taylor.
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the R.E. units. Major-General L. V. Bond' had recently relieved
Major-General W. G. Dobhie? another officer of the Corps, as
G.O.C. Malaya.
Before considering the developments leading up to the Japanese
invasion, it is necessary to give a short account of the country in
which the war was fought, for its conformation, nature, and climate
greatly affected both the plans for defence and also the nature of the
fighting.
COUNTRY
The total length of Malaya, which was composed of a number of
States, in varied relationships to the Government of Great Britain to
be described later on, is some 400 miles as the crow flies, though the
length of the railway and main road from Singapore to the frontier
with Thailand is about 600 miles. The width varies from about zoo
to 60 miles. Singapore Island lies at the southern end ofthe peninsula,
from which it is separated by the narrow Straits of Johore. Malaya is
bounded on all sides, except the north, by sea. In area the country is
much the same as that of England, not including Wales, while that of
Singapore Island corresponds in extent to the Isle of Wight.
The mainland is thickly covered with vegetation. Where the
country has not been brought under cultivation it is covered with
jungle. Some of this is dense and difficult to penetrate, but other
parts consist of heavy timber which provides little obstacle to the
passage of men or animals. The greater part of the cultivated area is
planted with rubber, though in certain parts of the north and west
there are considerable paddyiields producing rice. Rubber plantations, while providing good cover from the air, can easily he traversed
by men on foot and animals, and in most places by light tracked
vehicles. I n the centre and parts of the north there are rich tinbearing deposits, the working of which has resulted in more open
areas. Except in the rice and tin mining areas visibility is almost
everywhere restricted to a hundred yards or less. An extensive
mountain range forms a backbone to the peninsula separating the
western and eastern areas. There are, consequently, few communications between east and west. Apart from these mountains the country
is for the most part low-lying and featureless.
The west coast was more highly developed and populated than the
lLieut.-General Sir Lionel V. Bond, K.B.E., C.B.
aLieut.-General Sir William G. S. Dobbie, G.c.M.c.,

K.c.B., D.S.O.
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east. Along it ran the main road and rail communications of the
country. An east-coast railway branched from the main line at
Gemas and, running east of the mountain range, met the coast in the
State of Kelantan in north-east Malaya and then, running parallel
to the coast, rejoined the main line north of the Thailand frontier. On
the west coast there were several lateral roads connecting the main
road with coastal centres and rubber estates, but on the east side
there were few, the most important being that connecting the ports
of Mersing, Endau and Kuantan with the interior, and the internal
road system of the State of Kelantan which was connected with the
rest of Malaya by a single line railway and a fair-weather coastal
track. On the east coast there are extensive sandy beaches almost
along its full length. There are fewer along the west coast, much of
which is covered with mangrove swamps. Such a country restricts the
fire-power and movement of artillery and armoured fighting
vehicles, and places a premium on the skilful handling and endurance
of infantry. It, therefore, tends to favour the attacker.
Singapore Island was more highly developed than the mainland,
the large City of Singapore (population at the outbreak of hostilities
about 500,000) filling the south-eastern portion and its suburbs
straggling well inland. The north-western half of the island was
largely cultivated and considerable lengths of its coasts were covered
with mangrove swamps. The naval base lay on the north and was
entered through the eastern end of the Strait of Johore. The latter
was crossed by a causeway carrying the road and railway to the mainland. There are a number ofsmall hills in the interior of the island.

CLIMATE
The climate of Malaya is humid and enervating, and, though not
unhealthy for normal people, acclimatization takes a considerable
time. The temperature, though not excessive for the latitude, varies
little throughout the year. Similarly the rainfall, which is considerable and arrives mostly in tropical storms, is fairly evenly distributed
throughout the year. The country is one in which troops must be
hard and acclimatized, and where strict hygiene discipline must be
observed if heavy casualties from exhaustion and sickness are to be
avoided.
DEFENCE POLICY TO 1941
In 1933 it w& decided that the part of the Royal Air Force in the
defence of Malaya should be increased. The number of airfields on
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the island of Singapore was, therefore, increased from one to three,
and new airfields were constructed before the outbreak of the war in
Europe on the east coast of Malaya in the State of Kelantan, at
Kuantan, and at Kahang in Eastern Johore. The military garrison
was quite inadequate to undertake the defence of these airfields
scattered throughout the length of the peninsula. The G.O.C., then
Major-General Dobbie, pointed out in 1938, that an attack from the
north was the greatest potential danger to Singapore Island, and
ordered plans for a defensive position on the general line Johore
River-Kota Tinggi-Pulai River to be prepared, but only a little
work was actually done and that at a considerably later date. In
September, 1939, the commitments of the war in Europe made it
clear that the period before relief by the arrival of the fleet from home
must be extended, and reserves were built up for six months.
As a result of the situation caused by the fall of France in June,
1940, it became clear that, to gain the necessary time for defence
pending reinforcement, it would be necessary to hold the whole of
Malaya, and that this defence must be based chiefly on air power.
The occupation of the northern portion of Indo-China by the
Japanese in September, 1940, increased the danger, as the Japanese
could not previously concentrate an invading force within striking
distance without having to transport it the whole way direct by sea.
From August, 1940. military and air force reinforcements began to
arrive at intervals. But at no time was the Commander sufficiently
certain of the forces he would ultimately have available to be able to
decide far in advance where he would be able to give battle. In consequence the General Staff could give no firm instructions to the
Chief Engineer as to where defences should be prepared. Therefore
defences grew up haphazard, “Lines” which were begun were
abandoned as more troops became available and the defence plan
amended.
The arrival, in September, 1939, of the first mobile formation, I zth
Indian Infantry Brigade Group, made feasible the manning of a
defence line on the mainland to cover the naval base and Singapore
Island, and work on the Kota Tinggi Line, which had begun by
civilian contract, was continued. Pillboxes were constructed at intervals of about a mile, but in the close country these left unguarded
gaps easily to be penetrated by infantry. The Sapper and Miner
Company prepared many of the approach roads and the runways of
certain airfields for cratering. Work on the coast and anti-aircraft
defences of Singapore Island, and of the beaches surrounding it, was
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continued, but only on the south and east coasts, and no defences
were constructed on the north side to cover the naval base or the
causeway linking the Island to the mainland. Barbed wire and antitank obstacles covered by fire of concrete pillboxes were constructed
both on the southern beaches and to the east side of the city.
Reinforcements continued to arrive until by May, 1941, the forces
available were:-

I11 Indian Corps, Commander Lieut.-General Sir Lewis Heath.'
9th Indian Division.
I I th Indian Division.
8th Australian Division (less one brigade group).
1st and 2nd Malayan Infantry Brigades.
45th and 46th Army Troops Companies, I.E.
A number of Fortress and Anti-aircraft units R.A., and R.E.
Other specialist and administrative units including a proportion of
Engineers.
Some Indian State Force units which were not mobile.
The Straits Settlements Volunteer Force had not been mobilized
at this time, but was so before hostilities in Malaya began.
Some reorganization had also been made in the Works Department, the two R.E. Districts on Singapore Island being amalgamated under Lieut.-Colonel W. H. Treays.2
I n peace-time the docks and railways, except for some narrowgauge lines serving the coast defence batteries, were run by civil
organizations. A small Transportation staff under a D.A.D.Tn.
arrived in May, 1941, and had only been increased slightly in size by
the time of the Japanese attack. I n the summer of 1941 a Volunteer
Operating and Maintenance Railway Company was formed from
the European civil railway staff.
I n May, 1941, Lieut.-General A. E. PercivaP succeeded Lieut.General Bond as G.O.C. Malaya Command, and in August, 1941,
Brigadier I. Simson4 relieved Brigadier Pennycuick as Chief Engineer
Malaya, with Colonel H. A. Urquhart' as D.C.E.
The reinforcements and the formation of a field force permitted the
1Lieut-General Sir L. M. Heath, K.B.E., etc.
'Colonel W. H. Treays.
8Lieut.-General A. E. Percival, c.B., etc.
4Brigadier I. Simson.
'Colonel H. A. Urquhart, C.B.E.
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adoption of a more forward policy in the defence. But the necessity
for holding up the advance of aggressors as early as possible to gain
time, and the importance of defending the new airfields on which, in
theory, the main defence was to be based, forced on the Commander
an even more forward policy than the size of the country, its nature,
and the number of troops available really permitted. To cover the
new airfield at N o r Star in Kedah it was necessary to take up a
defensive position near the frontier with Thailand. The position
selected was just north of the small village of Jitra, about eighteen
miles from the frontier, and from which two roads ran north into
Thailand. The main defences were concentrated astride the two
roads, but the position was of considerable length, too great for the
two brigades available to hold, and required a great deal of work,
particularly as regards anti-tank defence. The main anti-tank
obstacle was excavated by mechanical equipment, of which there was
very little in the country, and the best had to be made of what ditches
could be excavated by hand, and minefields. A certain number of
concrete pillboxes were also constructed, and plans were made to
flood an area astride the railway which also ran north through the
position. The work on this line was far from complete when it was
attacked.
As it would be possible for an invader to land a t many points on the
east coast it was necessary to provide defences to cover the airfields
on that side of the country. There were three areas particularly which
it was decided to defend, i.e. the Kelantan area, the Kuantan area,
and that in east Johore. In the Kelantan area there were three complete, or almost completed, airfields to be defended. All these lay east
of the Kelantan River, which flows roughly south to north and
reaches the sea near Kota Bharn. The river is wide and was unbridged for road traffic. The east coast railway crossed it west of
Machang and passed aver the frontier into Thailand a few miles
from the coast. There were no road communications across the
frontier but it was crossed by numerous foot tracks. While the bulk
of the troops in the area, a brigade group, were concentrated about
the airfields, for which field defences were provided, advanced
parties were posted on the most likely beaches for landing. Here
beach defences, including uncamouflaged wire obstacles and concrete pillboxes, were constructed at high-tide level. Some of the work
was carried out by civilian contract, and the rest by the field company
with the brigade. Some well-informed engineer opinion considered
that the concrete pill-boxes, being difficult to conceal, were a mistake
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and that field defence machine-gun posts would have been of better
value. Further, there was no depth to the defensive positions, the
policy being, owing to the scarcity of troops, to endeavour to destroy
the invaders before they could land. The railway bridges near the
frontier were prepared for demolition.
In Kuantan there was one airfield, but very extensive beaches
suitable for landings. The airfield lay to the west of a tributary of the
Kuantan River flowing south and crossed only by a ferry. Here
again defences were provided for the airfield and also to prevent
landings on the beaches, and on the banks of the river. These
included wire and other obstacles and a few concrete pillboxes,
many of which were sited in the mud of mangrove swamps. The
work was carried out by men of zznd Field Company, I.E., assisted
by infantry working parties. These gangs would work for eleven
hours a day in the mud, eaten alive by mosquitoes, with the greatest
cheerfulness and, their officers reported, with never a moan. Communications within and behind the forward positions involved the
construction of a number of tracks through the swamps and jungle,
and the building of innumerable small bridges and culverts.
To enable the reinforcement of troops on the beaches to be
carried out, the construction of a floating swing bridge across the
tributary was ordered, and was started by the Indian Engineers.
Owing to the difficulty of getting suitable material it was never
finished.
Most of east Johore is covered with undeveloped forest, but there
are two coastal towns, Mersing and Endau, both in areas suitable for
enemy landings and connected with the interior by good roads.
Similar defensive preparations were made in this area, and the work
was further advanced at the outbreak of hostilities, having been given
higher priority than was the case farther north.
Besides the work now undertaken in the forward area, the development of defences on the Kota Tinggi Line was continued, but only
completed to provide machine-gun emplacements about one mile
apart in dense country on the west bank of the river running north
and south through Kota Tinggi. Apart from the latter no attention
at all seems to have been given to the blocking of the main line of
approach along the main road Segamat-Johore Bahru.
Reference must also be made here to detachments of troops under
the Malaya command stationed in Borneo and the British possessions
in the archipelago. These were chiefly concerned with the protection
of airfields and oil-fields, and their ultimate destruction rather than
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they should fall into enemy hands. The only engineers in these small
garrisons were to be found at Miri, in Borneo, their special task being
the destruction of the oil installations.
Accommodation for this comparatively large influx of troops into
Malaya, a country largely devoid of buildings suitable as cover for
troops, provided a considerable task for the engineers. Most of the
work of erecting hutments was carried out by civilian contract under
the orders of the R.E. Works organization, though in some cases the
local Public Works Department took charge of the work. In many
cases hutments were sited tactically rather than in accordance with
the health conditions so necessary in such a climate. To provide
them with cover from air observations, many ofthese camps had been
sited in rubber plantations where light and air could not penetrate,
and were in consequence damp and depressing, dangerous conditions
in such a climate for men preparing for battle. A consequence of this
was that “change of air” camps had to be built on Penang Island and
other more healthy spots, putting further strain on the already fullystretched resources ofthe R.E.
One of the chief difficulties in carrying out this large programme of
engineer work was shortage of labour. There was plenty of labour,
mostly unskilled, in the country but, as the Home Government
refused sanction to pay anything approaching the rates then normally current in Malaya, the cream was taken by local industry and
contractors. Consequently very little, and that of poor class, was available for the Army. So that, apart from work done by contracton and
a very limited quantity carried out by direct labour, most of the
work had to be performed by the troops. For the extent of the task
there was a considerable paucity of engineer units, and many of those
in the country drawn from India were newly raised and both technically unskilled and militarily very short of training. Many of the
fighting units of other arms were equally newly raised and the
maximum time had to be devoted to training a t the expense of constructional work. When hostilities commenced the labour situation
became even wome since recruiting of native civilian labour almost
ceased and that which was at first available disappeared in panic at
the first sign of enemy bombing. This had been foreseen and several
months before the invasion the Chief Engineer and the G.O.C. had
pressed for permission to form uniformed labour battalions with a
nucleus of locally raised European officersand N.C.Os. This was not
permitted till several weeks after the opening of hostilities when it
was too late. The labour was then not forthcoming in any quantity
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and in the time available it was not possible to clothe and equip it or
give it any modicum of discipline or morale.
MALAYA,.ORDER OF BATTLE, DECEMBER,

OUTBREAK
OF WAR WITH

JAPAN,

DECEMBER,
1941

At the outbreak ofwar with Japan the dispositions of the field force
was as follows:In the Northern Area, 111 Indian Corps, with I I th Indian Division
facing the frontier based on the Jitra position, and 9th Indian
Division (two brigade groups) on the east coast.
I n Johore and Malacca, 8th Division A.I.F. (two brigade groups).
Singapore Fortress, 1st and and Malaya Brigades (British and
Malayan).
Command Reserve on Singapore Island, 12th Indian Infantry
Brigade.
Order of Battle Engineers, Malaya Command, 8th December,
194'.
Chief Engineer, Malaya Command.
Deputy C. Engineer Malaya
Command
C.R.E. Fortress Troops
3oth, 34th, 35th and 41st
Fortress Companies, R.E.
C.R.E. Singapore
C.R.E. Penang
36th Fortress Company, R.E.
Chief Engineer 111 Indian
corps
45th and 46th Army
Troops Companies I.E.
C.R.E. 9th Indian Division
19th and zznd Field and
4znd Field Park Companies,
I.E.
'Lieut.-Colonel D. A. Rendle.
%BrigadierK. B. S. Crawford.
8Lieut.-Colonel T. H. Lindesay.

Brigadier I. Simson.
Colonel H. A. Urquhart.
Lieut.-Colonel H. M. Taylor.
Lieut.-Colonel W. H. Treays.
Lieut.-Colonel D. A. Rendle.'
Brigadier K. B. S. Crawford.2

Lieut.-Colonel T. H. Lindesay.3
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C.R.E. I I th Indian Division
Lieut.-Colonel J. F. D. Steed3rd, 17th and 23rd Field
man.’
and 43rd Field Park Companies, I.E.
C.R.E. 8th Australian Division Lieut.-Colonel I. J. O’Donnell,
2/10 and 2/15 Field and 2/5
R.A.E.
Field Park Companies,
R.A.E.

With 12th Indian Brigade, 15th Field Company, I.E.
Two offensive operations into Thailand had been planned to be
carried out by troops of I I th Indian Division, but the decision as to
whether these should be carried out was postponed until after
hostilities had commenced and depended on the attitude of Thailand
and the ascertained direction of invasion by the Japanese forces. The
major of these, “Matador,” provided for the advance of a force up
the railway and road leading north from Jitra with the object of
occupying the Thailand port of Singora before this could be seized
by the enemy. The second provided for the advance of a smaller
column by a route farther east, through Kroh, to seize a selected
position about thirty miles within Thailand. The latter force was to
be known as “Krohcol.”
On the morning of 6th December, 1941, air reconnaissance
reported a Japanese convoy, escorted by warships, south of IndoChina, steaming westwards, and a first degree of readiness was
ordered. Thereafter touch with the convoy was lost for nearly thirty
hours, but it was then again sighted heading for Singora, which it
could reach about midnight 6th/7th December. At about midnight,
7th/8th December, beach defence troops near Kota Bharu airfield
reported transports anchoring off-shore. These were engaged by our
artillery. The war with Japan had begun. Three hours later Singapore Town was raided by Japanese aircraft.
The ordering of operation “Matador” had been postponed till the
intentions of the Japanese were clear, and it was now too late for it
to begin. Orders were, however, given to I Ith Indian Division to
dispatch “Krohcol,” which consisted of two battalions, a mountain
battery and 3rd Field Company, I.E., on its mission. It failed to
reach the selected position before the amval there of Japanese forces
and took up a defensive position to cover the road south, the Field
‘Brigadier J. F. D. Steedman, c.B.E.,
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Company carrying out demolitions and helping to prepare defences.
I n place of “Matador” two smaller columns were sent forward along
the line of the main road and railway across the frontier. The first of
these was a n armoured train with a detachment of about thirty I.E.
included in its complement. This was followed by the other, a road
detachment, consisting of two infantry companies with carriers, antitank guns, and two sections 17th Field Company, I.E.
The armoured train started a t nightfall. As it was thought there
might be derailers or booby-traps on the line the officer in command
of the I.E. detachment, Lieutenant S. V. Poyser,’ lay out on a
“suicide” flat in front of the train inspecting the line by the help of
an electric torch and moonlight as the train felt its way forward.
Seldom has the “spearhead” of a British army been led forward by a
Sapper subaltern with an electric torch under such strange conditions. Two derailers were detected and removed, and some wronglyset points put right.
When the train was about fifteen miles across the frontier, and out
of touch with the road party by wireless, a large bridge at Kluang
Ngae was reached and it was decided to prepare it for demolition.
This proved a difficult task in pitch darkness. No information had
been previously obtained as to the construction of the bridge, which
was found to have a very lofty top girder. When preparations were
nearly complete but, before there had been time to check over or test
the circuit, firing was heard some distance to the rear. It was decided
to blow the bridge at once and get back before the line could be cut
behind the train. The first effort was unsuccessful through faulty
wiring, but after a humed inspection, and a certain amount of rewiring carried out personally by Lieutenant Poyser, the bridge was
successfully blown, and the train returned safely to its base. The road
party, before being driven back by a mechanized column of Japanese, destroyed two bridges and damaged a third. These operations
and the destruction of the bridges delayed the advance of the enemy
who did not come in contact with our troops on the advance position
near the frontier till 10th December.
Meanwhile the Japanese had started landing on the beaches near
Kota Bharu and, although opposed with vigour by the troops holding
the beach defences and counter attacked by reserves, made good
their landing, the front being too wide for the available defending
troops. By that afternoon the airfield was unusable, and further
MALAYA. FIRST J A P A N E S E L A N D I N G S
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’Lieutenant S . V. Poyser. Killed in action, February, 1942.
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landings of Japanese having occurred, the Brigade Commander was
forced to order a withdrawal. Next day the other two airfields in
Kelantan had to be abandoned and the brigade withdrew further
into the interior, the I.E. company blowing up the Guillemard bridge
over the Kelantan River, the longest railway bridge in Malaya.
On 10th December, the battleship Prince of Wales and the battle
cruiser Repulse, with Admiral Sir Tom Phillips aboard, the only two
capital British ships in Far East waters, which had gone to try to cut
off the Japanese convoys approaching the east coast, were sunk by air
attack. Thus, at one blow, the Japanese secured complete command
of the sea in Eastern waters.
In addition, by capture of the Kelantan airfields, and the occupation of those in south Thailand, assisted by the attacks on other
British airfields by seaborne aircraft, the Japanese had gained by this
time complete air superiority over northern Malaya. The defence of
the country now depended on the small military force. Having
established themselves in south Thailand and in Kelantan, there was
nothing further to prevent the enemy from landing reinforcements as
he wished. The British, on the other hand, could not expect reinforcements for another month, and it was necessary for them, therefore,
to delay the advance of the enemy as long as possible so that these
reinforcements could arrive in time to take part in the defence of the
naval base.

THEBATTLEOF JITRA

i

During loth and 11th December, “Krohcol” and the outpost
troops of the Jitra position were attacked and gradually fell back.
Demolition belts had been prepared on the frontier and in front of
this main position, and the I.E. companies of I Ith Division, to whom
46th Army Troops Company, I.E. was attached, blew such charges
as would not interfere with the withdrawal of the advanced troops.
In the uncertain conditions prevailing and with troops and staff not
experienced in the organization of demolitions, it is not surprising
that all did not go according to plan, although almost all the
demolitions were entirely successful.
In a gallant, hut unsuccessful, attempt to blow up a bridge which
had been rushed by Japanese tanks Major J. E. Bate, the O.C. of
23rd Field Company, I.E., lost his life. One detachment of I.E. in
charge of the destruction of a railway bridge well away to a flank
was for two days unprotected by any covering troops, completely
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out of touch with any headquarters who could give the order to blow,
and devoid of information as to the enemy’s movements. Eventually
contact was made with the nearest infantry headquarters and orders
were received to blow the bridge, but not before the commander of
the detachment had spent several anxious hours of uncertainty. A
more serious incident was the premature blowing of a road demolition which blocked the withdrawal of the leading (6th) Infantry
Brigade. Here the roadway which ran on an embankment between
two paddy-fields, had been cratered in two places and the debris
flooded to such an extent that the lips of the craters would not even
take the weight of a man walking. 3rd Field Company, I.E., was
ordered to restore the road. To bridge the gaps only one 64-ft. span
S.B.G. and a small quantity of “Steedman” bridge, a locally developed portable type trestle bridge, with a certain amount of
timber, were available. Just as the S.B.G. had been loaded, orders
were received that, as it was the only bridge of its nature in the
country, its use was to be reserved for more important tasks. Further
orders were received that in view of the air situation no work should
be done by day, and that no noticeable material should be brought
to the site. I n the morning, the flooding having stopped, it was found
that the lips of the craters had dried to such an extent that with a
little earth filling a plank road might be built to carry the transport
of the retreating brigade. The work had again to be put off till nightfall, by then the situation had so deteriorated that nothing could be
done, with the result that the carriers, transport, and some of the
guns of the brigade were lost.
Having completed their work on the demolition belt the I.E. units
were absorbed into the line as infantry, but, after some slight fighting,
were withdrawn to the next position covering the airfield at Nor Star.
But their diversion to an infantry role meant, as is so often the case,
that they had not sufficient time to prepare demolitions on the new
position. I n consequence though the main road bridge was blown
the railway bridge was not badly damaged. It was hoped, however,
that by running the armoured train over the latter, its weight
might cause the bridge to collapse. The train was set going, the driver
jumped off, and the train was next found fifty miles to the south
where it had run out of steam. But the bridge was still there. As some
slight compensation, it was possible for the troops withdrawing to use
this bridge, which had been prepared to take road transport after the
road bridge was blown.
I I th Division had very heavy casualties in the battle of Jitra and
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was greatly disorganized in its withdrawal, but the I.E.units, which
had, as told above, been withdrawn towards Alor Star, were in good
form. Under orders they continued withdrawing, preparing demolitions and leaving firing parties on their way. Alor Star airfield was
successfully cratered and installations and petrol destroyed by 46th
Army Troops Company. The effects of the withdrawals, and the
uncertainty as to the whereabouts of the enemy in the jungle-covered
country, led, as is common, especially with inexperienced troops,' to
crops of rumours. An I.E. officer visiting a Brigade Headquarters,
was assured that enemy paratroops had landed on N o r Star airfield.
As he had just driven across the airfield himself he was able to assure
the staff officers that nothing of the kind had occurred. A military
policeman assured another I.E. officer that he could not get back
along the main road to I rth Division Headquarters as the latter had
been overrun and the road blocked. This report also proved on
personal investigation to be false. While Major Elkington,' who had
been visiting demolition parties, was making inquiries at the Headquarters of I Ith Division as to the whereabouts of his (46th Army
Troops) Company, an officer came in with the news that the C.R.E.
of the Division (Lieut.-Colonel Steedman) had been killed on a
bridge near Alor Star. A battle-worn but very much alive C.R.E.
disproved this rumour by walking in a few minutes later. These
incidents illustrate the uncertainty and consequent nervousness which
pervaded the atmosphere even at this early stage of the retreat, and
gives some idea of the strain which the isolated Engineer detachments
on demolitions had to endure during the operations. I t stands to their
eternal credit that most of the demolitions were completed successfully and that there were so few cases of premature detonation of
charges.
DEFENCE OF RIVER MUDA

A further stand, covered by the demolitions, was made about
Gurun on the 14th, after which the Division withdrew south of the
River Muda, with only one Brigade (28th) in fighting form. Here it
was joined by 12th Indian Infantry Brigade from the Reserve.
The main road bridge over the Muda, of reinforced concrete bowstring design, absorbed the attention of two sections of I.E. for three
days, during which the detachment, havingno A.A. protectionexcept
their own light machine-guns, was constantly harassed by low-flying
Japanese aircraft. The P.W.D. Engineer who had built the bridge
'Lieut.-Colonel J. R. S . W. Elkington.
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was present and said that the concrete would never be broken by
explosives. On the morning of 16th December the handle of the
exploder was pressed. Two of the three spans fell into the river, and
the third had its back broken. History does not relate if the P.W.D.
Engineer remained to see the fate of his structure.
EVACUATION
OF PENANG
The serious situation of 11th Division astride the main lines of
approach southwards led to a decision to evacuate Penang Island,
which had been badly bombed and where the civilian population
were in a state of panic. This was completed, as far as the garrison
and the European civilians were concerned, by the night of I 6th/17th
December. The fixed defences were effectively destroyed, as well as
the ammunition and much of the oil and petrol. Denial schemes were
also carried out in many of the civil establishments. In this work
36th Fortress Company, R.E., took a prominent part. Orders were
given for all small craft to be sunk. I t was quite impossible for the
R.E. to do this themselves or to see that the owners did so. This had
serious consequences later. The enemy obtained many small
launches, etc., undamaged and thus enabled them to outflank the
defenders by sea during their progress down the peninsula.
I t had been intended to hold strongly a position on the Krian
River on the southern boundary of Province Wellesley, but a threat
by a strong Japanese force, moving to the east of the main road and
railway to cut the line of retreat at Kuala Kangsar on the Perak
River, caused a further withdrawal of the main body across that
river. The withdrawal was covered by rearguards with which the
I.E. companies operated, blowing bridges and creating other demolitions to delay the enemy. The road and rail bridges over the Krian
River at Nehang Tehal, two of the largest bridges in Malaya, were
destroyed by 43rd Field Park Company, I.E.
A "scorched earth" policy was also put into force and the I.E.
units breached canal banks to flood the large surrounding areas of
paddy-fields, destroyed timber yards, fuel stocks, power houses, tin
dredgers, etc.
In order to provide accommodation and operational facilities for
the large number of aircraft which it was hoped would soon be
available, the construction of new airfield strips was put in hand in
Johore and on Singapore Island. First priority in labour was given
to this work and for the maintenance of existing airfields.
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OPERATIONS
IN KELANTAN
AND KUANTAN
Meanwhile on the east coast in Kelantan, with the capture by the
enemy of the airfields, the special task of 8th Infantry Brigade, 9th
Division, had evaporated. On 12th December, the Commander-inChief authorized the withdrawal of theBrigade as soon as rolling stock
could be provided. Accordingly all surplus stores and equipment were
evacuated, and by the 19th all was ready for a final withdrawal.
Two large railway bridges south of the old railhead at Kuala Krai
were destroyed by 19th Field Company, I.E., as were a number of
road bridges. The withdrawal was complete, and the brigade concentrated on the railway about IOO miles to the south and east of
I Ith Division, by ~ 3 r December.
d
While these operations in Kelantan were proceeding, the force
farther south in Kuantan had sent out patrols into the forest covered
region northward in order to be warned of any Japanese move to the
south. As this latter developed and the advanced Indian troops
withdrew, demolition squads of zznd Field Company, I.E., carried
out their tasks successfully. As was experienced in other parts of the
peninsula, the escape routes of these detachments were frequently
cut by Japanese who had infiltrated round the positions and advanced on the bridges from the rear. However, the young Sappers,
many of them in their teen years, after blowing their charges, made
off into the jungle to rejoin their units some days later.
A boom had been placed across the Kuantan River as an obstacle
to invading forces. This had given considerable trouble owing to the
great changes in tide level, and the flotsam washed down by the river.
During the battle it was desired to open this to enable a coasting
vessel to escape. Petroleum tanks on the river bank had bten
destroyed and the contents had covered the surface of the water, giving
off powerful fumes. Lieutenant A. Whaley' and three sappers made
their way in a motor launch by moonlight to the boom, the gate of
which was found to have jammed. The coupling links were 8 ft. under
water. Into this petroleum-covered water the party had to dive in
order to free the couplings, getting sicker every minute from the
fumes, and wondering all the time when explosions and fires would
set the surface alight. The links were eventually freed and the gate
opened to allow the coaster to escape, after which the boom was
closed again. The party made their way back to the quay, which had
'Lieutenant A. Whaley, M.C.
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in the meantime been demolished, scrambled ashore and moved to
their next demolition task. Here with a party of Sikh infantry they
successfully drove off by rifle fire and hand grenades an attack by
Japanese who were trying to seize the ferry over which the forward
troops were to withdraw. After guarding the ferry all day under
constant mortar fire, and as the last troops withdrawingdisembarked,
the I.E. party blew the winches and sank the ferry boat.
At the same time another section of the company assisted in the
defence of the airfield, which they denied to the enemy till ordered to
withdraw. In the action the section suffered twenty-seven casualties,
including both its British and Indian officers.
WITHDRAWAL

ON

WEST COAST

The forces on the west coast, consisting of the remains of 11th
Division reinforced by 12th Infantry Brigade, and other troops
drawn from Penang and the reserve, continued to fight rearguard
actions southwards both along the main lines of communication and
on a road to the eaSt from Grik down which the Japanese were pressing. I n all these operations it was found that the enemy were adept in
enveloping and infiltration tactics, in which they were greatly aided
by the jungle. They had clearly done much training under such
conditions. I t was no use in these circumstances holding long fronts
with little depth through which, or round the flanks of which, the
enemy could penetrate and cut the line of withdrawal. Defence
in considerable depth was necessary, and active offensive defence was
the best method of meeting the enemy at his own game. R.E. officers
report that there was a tendency in these operations ofwithdrawal to
take up a position in front of an obstacle, usually a river or stream,
to cover the work of the Sappers in preparing demolitions, and then
on withdrawal, after the bridges had been blown, to retire well
beyond the obstacle. These tactics did not result in full use being
made of the demolitions, because the obstacles formed were not kept
under effective fire of the defenders. They were thus crossed easily by
infantry, and rafting and bridging operations could be carried out
unmolested.
ACTIONAT KAMPAR

On the night of qrd/z4th December, the last troops withdrew
across the Perak River, the main Iskander Road bridge being destroyed, and a pontoon relief bridge at Blanja further south was
R.e.g-P
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swung to the east bank and the pontoons sunk. The main body of
troops under command 11th Indian Division retired to hold a
position in depth near Kampar, south of Ipoh, covered by a rearguard of 12th Infantry Brigade about Cbemor twelve or fifteen
miles to the north. 3rd Field Company, I.E., was in charge of the
demolitions with 12th Brigade. Its task was difficult as many of the
bridges were of timber and not easy to destroy quickly, at the same
time, owing to the danger of troops getting cut off, the Brigade
Commander was naturally unwilling that the charges should be
blown till the last moment.
An illustration of the difficulties attending demolition work in this
type of fighting is afforded by the experiences of I.E. units on the
Dipang Bridge, which carried the main road running south from
Ipoh and lay just in front of the Kampar position. The bridge was
originally prepared for demolition when the position was being laid
out, and taken over by 23rd Field Company, I.E., which was in support of 28th Infantry Brigade holding that portion of the position.
O n the morning of 29th December orders were received, it is believed
owing to faulty deciphering, for the charges to be withdrawn. This
the unit did, not taking serious note of how the charges had been
laid. Meanwhile 12th Infantry Brigade with 3rd Field Company, as
narrated above, was fighting its way slowly back. 3rd Field
Company was given the special task by Commander 12th Infantry
Brigade of being ready to repair the Dipang bridge if it were damaged
by air bombing or saboteurs behind the Brigade and had one section
(Lieutenant Poyser) on the bridge for this purpose. Meanwhile 23rd
Field Company had been moved to other work. As the rearguard
action moved southwards towards the bridge, O.C. 3rd Field
Company drew the attention of the Brigade Commander to the fact
that the bridge was not now prepared for demolition. Failing to get
information from 28th Infantry Brigade, in whose sector of the
defence the bridge lay, 12th Infantry Brigade ordered 3rd Field
Company to prepare the bridge for demolition within half an hour.
Explosives were by this time scarce, but two N.C.Os. of 23rd Field
Company were found who produced the charges removed from the
bridge. It was now raining heavily, and infantry, M.T., carriers and
armoured cam were pouring over the bridge in the last stages of the
withdrawal of the rearguard, and the sorting out and placing of the
charges and tamping them properly proved difficult. Eventually,
after about three-quarters of an hour'swork, some sort ofjob had been
made with a single electrical circuit, and as the last infantry with-
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drew the exploder was operated. The detonators went off dislodging
the charges and blowing several into the river, but the primers had
got wet and would not detonate, and the bridge was undamaged.
The enemy by now had tanks round a bend within 300 yards of the
bridge, and there was ample cover for infantry within zoo yards. The
Gurkha battalion guarding the bridge maintained two sections on the
bank on each side of the road and bridge. 3rd Field Company had
only the equipment explosives of one section and a small reserve
available. Under intermittent mortar and small-arms fire new
charges were fixed and fresh circuits made. Owing to the danger of
the bridge being rushed, as soon as any part was ready it was blown.
Three separate blows thus occurred before the section was ordered
away an hour later, leaving one end of the bridge dropped into the
river, but not forming an efficient obstacle to infantry, and one that
could, if not covered by fire, soon be repaired to take transport. Such
circumstances are the common lot of engineer units in a retreat
where it is not possible for higher staffs to co-ordinate demolition
procedure.
The denial of airfields, as they were one by one abandoned, also
caused some anxious moments to the engineers engaged on the task.
At Taiping concrete sockets had been inserted in the ground at
intervals all over the runways. The denial scheme provided for the
placing of upright steel rails in these sockets. Unfortunately few of
the rails were on site. There were bombs in the bomb dump, but
cratering the airfield by using them proved too slow. An airborne
landing was considered likely and something more had to be done.
With the help of the G.S.O.I. of I Ith Division, troops and transport
were found, and with their assistance the I.E. collected heavy
furniture from the town and scattered it over the airfield. All available Sappers, under the personal command of the C.R.E., Lieut.Colonel Steedman, then took over the defence of the airfield for the
night. Dawn came and with it Japanese reconnaissance aircraft
flying very low, but no troop carriers or gliders. At Ipoh airfield the
work was complicated by a successful enemy aircraft attack on a
train in the near-by station which was carrying ammunition and the
supply of explosives on which the engineers were counting for their
work. The fire was uncontrollable, and the working parties had to
carry on with lumps of metal, bullets and shells whistling about their
ears in all directions. Luckily no one was hit. In default of explosives
in this case aircraft bombs had to be used though they were found to
be not only slow but not very satisfactory for the purpose.
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HEADQUARTERS
MALAYA
COMMAND
Let us now turn from the fighting area in the peninsula, and
examine the general situation as seen from the headquarters of C.E.
Malaya Command. On 1st January, 1942, Brigadier Simson, the
Chief Engineer, in spite of protests by himselc had been appointed
Director General of Civil Defence in addition to his military appointment. Those who have recollections of the wide duties of the head of
the Civil Defence organization of a large city in the United Kingdom
in war, will appreciate what such an appointment meant when made
at the last moment, and that two years too late to be effective, for an
island and city the population of which had now been swollen by
refugees to over a million. I t must also be remembered that Malaya
Command was acting both as G.H.Q. in the theatre, and as headquarter staff of the fighting army. There was no Line of Communication, with its own Chief Engineer or Director of Works, to carry out
and administer the many engineering activities in the base and rear
areas. All this detailed work, as well as his duties for direction of
engineer work in the forward area and advice to the General Officer
Commanding, fell on the Chief Engineer’s shoulders. For the last six
weeks before Singapore fell his duties as Director General of Civil
Defence occupied go per cent of his time, and most of his duties as
C.E. Malaya Command thus fell to his Deputy, Colonel H. A.
Urquhart.
The Volunteer Railway Operating and Maintenance Company,
assisted by field engineer units, was employed, as native railway
personnel gradually disappeared, in getting stores forward, in ferrying troops back, and in evacuating rolling stock from the forward
areas as the Japanese advance continued. I n the docks, with a similar
disappearance of native labour, much of the work had to be done,
under the direction of the small Transportation staff, by personnel of
the army troops companies I.E., assisted by military labour parties
detailed from units.

THEWITHDRAWAL
CONTINUED
The delay caused to the enemy’s advance on the Perak River, and
hy the fighting withdrawal of 12th Indian Infantry Brigade, gave
time for a certain amount of reorganization of the troops under I I th
Division, and a composite brigade formed from the remains of 6th
and 15th Indian Infantry Brigades was, with 28th Indian Infantry

'47
Brigade, able to take up the defensive position about Kampar. This
position was held for three days in spite of fierce attacks by the
Japanese, and was only given up on the evening of 2nd January, as a
result of threats to the left rear by Japanese forces landing near the
mouth of the Perak River. This flanking attack was held by 12th
Indian Infantry Brigade, which, aided by 3rd Field Company, I.E.,
had prepared, and was holding, a position in rear about Bidor, long
enough to permit of the withdrawal of the other two brigades to a
further position in rear near Trolak about four miles north of the
Slim River. Work on these positions was to be aided by coolie labour
organized by the Public Works Department. Few coolies, in fact,
turned up for work and those who did gradually evaporated in the
first two days as the threat of the Japanese advance came closer.
Bridges were blown on the roads and railways, in some cases with the
enemy in dangerously close proximity and certainly in one instance
with enemy infantry actually on the bridge.
M A L A Y A . BATTLE O F SLIM R I V E R
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By 4th January, n t h Brigade was disposed on the Trolak position
with 28th Brigade in rear about Slim River. 6th/1gth Brigade
had been moved south-west to meet a threat from enemy troops
which had landed near the mouth of the Selangor River. No
battalion could now muster more than three poorly armed companies, and none had more than two anti-tank rifles. Little demolition work in connexion with the defences was possible as the
Commander was anxious about the retreat of his forward troops.
The engineer work, except for assistance in the construction of field
defences and wire obstacles, was chiefly confined to the laying of
booby-traps along the clearing through the dense jungle through
which the railway passed, and along the verges of the two roads that
entered the position from the north. Concrete cylinders, manufactured in Singapore and Kuala Lumpur on the personal initiative of
the C.E., to be used as anti-A.F.V. stops, had been sent up, but
many were not put in position on the roads in time for the Japanese
attack.
In the early hours of 7th January the enemy attacked the forward
troops frontally in bright moonlight. His leading troops succeeded in
clearing away what anti-tank blocks there were in position, and a
force of about fifteen medium tanks, the first to be encountered in
Malaya, accompanied by armoured cars and backed by infantry,

I

T H E WAR AGAINST J A P A N (1)
148
broke through. Moving by estate roads, and thus avoiding the few
anti-tank guns the British troops had on the main roads, the Japanese
broke in on to the latter in rear of the forward positions, and swept
irresistibly southward. Once they were checked for about two hours
when the leading tank was stopped by a mine, and those in rear piled
up. In the consequent confusion seven of the tanks were destroyed,
but, having cleared the road, the remainder, now considerably reinforced, swept inexorably forward. The news of the break-through did
not reach units in the rear owing to the cutting of a telephone cable,
and the troops were taken entirely by surprise. Two battalions,
marching peacefully along the road to occupy new positions, were
caught unawares and badly cut up. Artillery units were similarly
surprised and overrun. The engineer demolition parties, who in any
case had no orders, were either killed or the bridges occupied by the
enemy before anything could be done. Eventually about fifteen miles
from their starting point, and about two miles south of Slim village,
they were stopped by a single howitzer of 155th Field Regiment R.A.
But the enemy held the road bridge over the Slim River and much of
our transport was on the northern side. A proportion of 1 2 t h Brigade,
which was chiefly concerned, was withdrawn during the afternoon to
Tanjong Malim, seventeen miles away. But I Ith Indian Division had
temporarily ceased to exist as an effective fighting formation. The
three battalions of 12th Infantry Brigade mustered only the equivalent of about one company each. One battalion of 28th Infantry
Brigade had been obliterated and the remaining two battalions had
a total strength ofless than one battalion. The field companies, which
had been spread about the area on various tasks, similarly suffered
heavily, though a considerable number of individuals and small
parties rejoined through the jungle during the next few days. Luckily
much of the engineer equipment and transport, which had been sent
to a rendezvous well to the rear, was safe. The final stoppage of the
tanks by the single howitzer took place not far from the company
headquarters of 3rd Field Company, I.E., of which the personnel
headed by the C.S.M. assisted in the final discomfiture of the
raiders.

WITHDRAWAL
TO

JOHORE

As a result of this disaster it became necessary to withdraw to
Johore State, where 8th Australian Division, of two brigade groups,
had been preparing positions about Muar and covering the east
coast in the neighbourhood of Mersing. As a consequence of earlier
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withdrawals on the west coast, the Kuantan Force, 8th Infantry
Brigade Group, including 19th Field Company, I.E., had been
further withdrawn, and by the time of the Slim River battle was in
the area Raub-Tras-Tranum on the eastern slopes of the central
range of mountains and about thirty miles south-east of Slim.
Considerable reorganization was therefore necessary. For the
defence of Johore two forces were formed, Westforce commanded by
Major-General Gordon Bennett of the Australian Division, and 111
Indian Corps, still commanded by Lieut.-General Sir Lewis Heath.
To Westforce was allotted 9th Indian Division, A.I.F. (i.e. 8th
Australian Division) less 22nd Australian Brigade Group, 45th
Indian Infantry Brigade, and other smaller units. 45th Brigade, with
13th Field Company, I.E., was a newly-formed and only semitrained formation and had arrived as a reinforcement in Singapore
only on 3rd January. The task of Westforce was to hold the northwest portion of Johore, the main line of resistance to be on the
general line Batu Anam-Muar. The composition of I11 Indian Corps
was I rth Indian Division, 22nd Australian Brigade Group with an
extra Indian battalion, and 111Corps Troops. The task of the Corps
was the defence of the east coast about Mening.

DEFENCE
WORKON SINGAPORE
ISLAND
Up to this time there had been a strong disinclination on the part
of the higher command in Malaya to order any extensive work on the
defences of Singapore Island with the Naval Base against attack from
the north. The importance of such work had been repeatedly and
urgently pressed by the Chief Engineer for three months before
hostilities with Japan and very strongly after they began. I t was
feared that the building of defensive works so far in rear of the
fighting troops would have an evil effect on the morale of the latter
and also on that of the civilian population. I t was not till the third
week in January, 1942, as the result of instructions given earlier in
that month by General Wavell' who was then commanding all
Allied forces in the Dutch and British possessions in the Far East,
that orders were given to the Commander of the troops on the Island
to prepare defences to protect the north side of the Island. Failure to
do so much earlier was the subject of strong comment by the Prime
Minister to the Chiefs of the StafFs Committee. ( ThcSccond World War
'Field-Marshal Earl Wavell, G.c.B., etc.

150

THE WAR AOAINST J A P A N (I)

by Winston S . Churchill. Volume IV, page 45.) But it was now too
late even if there had been unlimited labour available to carry out
the work. I n actual fact there were at this time few troops available
for such work, and the civil labour, priority in the use of which had
been given to the maintenance and construction of airfields, had by
then (as a result of bombing) become scarce and quite unreliable.
36th Fortress Company, R.E. and the C.R.E. and Works Staff from
Penang were available to reinforce the R.E. in Singapore. The
Fortress Company was employed on the construction of anti-tank
obstacles, but in default of labour the Works StafF could do little.
Such work as was done was chiefly concentrated in the north-east
portion of the Island round the naval base. In fact, as will be seen,
when the Japanese eventually attacked, it was in the north-west,
where there were good approach roads for landing craft to be brought
up. One or two innovations were attempted in the work. Knowing
that on the mainland the invaders had penetrated up creeks, arrangements were made to provide means by which oil floated on the
surface of the creeks could be ignited to form an obstacle. Another
was to illuminate the creeks by means of headlights taken from
motor vehicles. Neither proved successful, for the Japanese changed
their tactics and no longer pushed up creeks but along the promontories between them, and the requisitioning of motor lamps from
civilian cars created such an outcry that it had to he suspended by
higher authority.
WITHDRAWAL
FROM KUALA
LUMPUR
During 10thJanuary our forward troops astride the main road and
railway, near the west coast and on the road south on the east side of
the central range, were attacked and fell back through Kuala
Lumpur, the I.E. companies destroying all road and railway bridges
behind the retreating forces. The task was now more difficult, for the
country was more highly developed and had a more extensive network of roads than farther north, and the higher degree of cultivation
allowed of freer movement off the roads. By 14thJanuary all troops
of I11 Indian Corps had passed through the Australian positions
about Muar and moved on to take up their new positions in south
Johore. On 13th January a convoy reached Singapore carrying
reinforcements. These included 53rd Infantry Brigade Group rtf
18th Division including 287th Field Company R.E. These troops h i d
been eleven weeks on the high seas, having been diverted from tl:eir
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original destination in India. They were, therefore, soft and unacclimatized. Moreover they had not been trained for jungle conditions and most of their transport and equipment, certainly as far as
the field company was concerned, was in another convoy and did not
arrive for some time. During the remainder of January, other
reinforcements arrived at intervals. They included Mth Indian
Infantry Brigade Group with a Field Company, I.E., and the remainder of 18th British Division; the other R.E. units of Divisional
R.E. (C.R.E. Lieut.-Colonel P. St. B. Sydenham) being 560th and
588th Field Companies and 251st Field Park Company.
Westforce had now two main lines of approach to cover, that by
the main road and railway through Gemas and Segamat in the centre
of the peninsula, and the coast road through Malacca and Muar.
27th Australian and 8th Indian Brigade Groups were astride the
former, with mnd Indian Brigade Group on their left astride the
Segamat-Malacca Road, and 45th Indian Brigade Group astride the
coast road about Muar. 27th Australian Infantry Brigade had one
battalion forward, astride the road and railway west of Gemas, in an
ambush position. This battalion had a company about three miles
forward of the main position, well hidden in the jungle, and covering
about 700 yards of road east of the bridge over the River Gemencheh.
This bridge had been prepared for demolition and was manned by a
detachment ofAustralian Sappers. On the afternoon of 14thJanuary,
Japanese cyclist troops appeared in large numbers. The first to
appear were allowed to pass unmolested till about 250 had penetrated the main position and another 500 had crossed the bridge into
the ambush. The bridge was then destroyed with a number of the
enemy still on it. This was the signal for the hidden Australians to
open fire and attack with the bayonet, the majority of the enemy
being annihilated. All next day this forward battalion repulsed
attacks by the enemy before falling back on the main position in the
evening.
In the Muar area, 45th Indian Infantry Brigade held the sector
nearest the coast, using the River Muar as an obstacle in front of the
main position, but with advanced troops north of the river which was
some 600 yards wide and unbridged. 13th Field Company, I.E.,
operated a ferry service across the river for the forward troops and
on the 14th destroyed the bridge over the Kesang River some miles
north-west of Muar. On the 16th the Japanese attacked butwere held
on the line of the river. The attacks were continued during the next
two days in considerable strength, and, being assisted by landings on
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the coast in rear of our line, were partially successful. I t proved necessary to reinforce this front with Australian troops and 53rd Infantry
Brigade. On the Igth, the enemy, by infiltration and by landings on
the coast, cut the communications behind this sector and many of the
troops were cut off and surrounded, only a few of 13th Field Company getting away. 45th Indian Infantry Brigade, after fighting for
three days to force its way out of the net, ceased to exist as a fighting formation. General Percival reports that the Battle of Muar,
which lasted six days, was “one of the most sanguinary of the Malayan
campaign. Our small untried force, in spite of its handicaps, had held
at bay a division of the Japanese Imperial Guards, and by doing so
had saved the Segamat Force which would otherwise inevitably have
been lost.”
WITHDRAWAL
TO SINGAPORE
ISLAND
The force in the Segamat area, which, after the successful ambush
by its advanced troops at Gemas, had not been seriously involved,
was now in danger of having its communications cut by the Japanese
advancing from Muar. Accordingly on the night of zIst/zznd
January it started to withdraw, and by the 24th was concentrated
about Yong Peng. I t was hoped to hold the line Jemalung-KluangAyer Hitam-Batu Pahat, even if for a short time only, to protect the
airfields immediately to the south to enable the R.A.F. to cover the
arrival of convoys carrying the remainder of I 8th Division at Singapore. But on the 25th, the enemy having taken Batu Pahat, it was
necessary to order a further withdrawal. Finally, on the 27th, it was
decided to withdraw across the Johore Straits to the island of Singapore, the final evacuation from the mainland to take place on the
night of 3othlgIst January. Most engineer units were drawn back at
once for work on the defences of the Island and for the protection of
such vital installations as the water supply. The remainder, with the
retiring troops, carried out a large number of further demolitions
which undoubtedly retarded the advance of the enemy and enabled
the troops, with the exception of zznd Infantry Brigade which was
cut off and overwhelmed, to carry out the withdrawal without being
unduly pressed. The majority of zznd Field Company, I.E., which had
been attached to zznd Brigade, had been withdrawn earlier to
Singapore Island, and the small detachment of an officer and five
men which had remained with the Brigade managed to escape. This
party made its way through enemy-held country to the northern
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bank of the Johore Strait across which it signalled for help and was
rescued by a naval launch.
On the morning of 3 r d January the last of the troops from the
mainland, the Argyll and Sutherland Highlanders headed by their
pipes, crossed the causeway, and immediately afterwards a 70-ft. gap
was blown in it by 15th Field Company, I.E. This was no easy task
as the causeway which carried the main road and railway to the
north was of solid construction and an enormous amount of masonry
and fill had to be blown away. Luckily the level of water on one side
was considerably higher than on the other and the rush of water
through the gap when blown helped to clear the debris.

THEDEFENCEOF SINGAPORE
AND CAPITULATION
During the whole retreat through Malaya the various engineer
units destroyed over 600 bridges, blew craters and effected other
demolitions with only about I per cent failures. The supply of
explosives, the number of pounds expended ran into six figures, was
nearly always adequate as, besides constant supplies being sent up by
rail and road from Singapore, dumps had been made at various
places beforehand, and considerable supplies of gelignite were
obtained from the many mines which were scattered about the
country.
With the withdrawal from the defensive positions in Johore, the
whole principle of the operations changed. Hitherto, the object had
been to defend the naval base as long as possible. Now that the enemy
were within small-arm range of its northern edge, the naval base was
unusable, and the aim now became the retention of the Island until it
could be reinforced, if that were still possible.
Little remains to be told of the last days of the siege. In the period
of waiting forthe Japanese assault on the Island, which began on 8th
February, the engineer units were busy improving the defences and
repairing damage to essential services caused by enemy bombing.
Preceded by an intense bombardment the Japanese attacked on the
night of 8th/gth February, and gained a considerable foothold on the
Island, particularly in the north-west. Here, once the fringe of mangrove swamps near the shore was passed, the country was largely
covered by rubber plantations which favoured the infiltration tactics
of the Japanese. The fighting spread in extent and intensity and
gradually all soldiers capable of bearing arms, the engineers well to
the fore, were swept into the fight. But gradually our forces were
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driven back. In spite of the efforts of the R.E., R.A.E., and LE: units
and the municipal engineers, the water supply was badly damaged
and began to fail, many magazines and stores situated in outlying
parts of the island fell into enemy hands, and the military reserves of
food had almost disappeared. So, on the afternoon of 15th February,
the Commander of the Forces in Malaya was obliged to surrender to
the Japanese.
A few officers and men escaped by various means, and some
reached British possessions in safety. But the majority became
prisoners of war. One instance of a successful escape can be quoted.
At 6.30 p.m. on Sunday, 15th February, 1942, the day of the surrender of Singapore, after all the demolitions had been completed,
Major G. C. S. Coode, R.E.,' was instructed to effect an escape with
thirty-four other specially selected officers and men. They had a
steam tug and a small motor launch.
Major Coode, in spite of protests, refused to follow the official
escape route and reached Sumatra safely where they went up the
Siak River as far as possible, being helped by two Dutch officials.
They eventually reached Padang on the opposite side of the island
and from there got a steamer to India.
All the escape ships which took the official route were intercepted
or bombed by the Japanese and sunk. This is not the place to describe
the privations and degradations endured in captivity. Many a gallant
Sapper from the United Kingdom, Australia, and India died in the
prison camps, or after release, as the result of starvation, disease, and
ill treatment. Apart from those who became prisoners of war in the
final capitulation, approximately 3,500 engineers of all ranks and
British nationalities, out of a total strength of about 6,000, were
listed as casualties, killed, wounded and missing. In the fighting from
the Thailand frontier to the last dtbicle on Singapore Island all had
done their best in circumstances which made success almost
impossible.

'Major G . C. S. Coode, M.B.E.

Map 6

CHAPTER VI
THE WAR AGAINST JAPAN (11)
BURMA T O MAY, 1942. THE BRITISH WITHDRAWAL
The situation before the outbreak of hostilities-The country-Communications - Climate - The inhabitants -Japanese invasion.
December, ~gq-changes in Higher Command-Formation of
Transportation organization-Evacuation of Rangoon and destruction ofoilfields-Withdrawal to north-west.
(See Map 7 facing page 169 in this chapter; Map g facing
page 232 in Chapter VI11 and Map I O facing page 235 in
Chapter IX)

THESITUATIONBEFORETHE OUTBREAK
OF HOSTILITIES

As Burma contained no naval or air bases of strategic importance,
and as, surrounded by British and friendly countries, there was no
immediate military threat to the country, little or nothing had been
done in the years before World War I1 to strengthen the military
position in the country. In peace-time the garrison consisted, besides
a few battaliom of Burma Rifles, and one field company of Burma
Sappers and Miners, of only a few British and Indian troops, including a small Works staff-with Lieut.-Colonel C. C. Swift' as C.R.E.
-and 13th Field Company Sappers and Miners, which unit returned
to India before operations commenced. There was also an engineer
unit in the auxiliary forces in Rangoon. The G.O.C. Troops was
under the direct control of the Governor and provision for military
expenditure was made by the Burmese Government.
On the collapse of France in June, 1940, a line of approach for
Japanese forces, if that country declared war, was opened through
Indo-China and Thailand, and a small expansion of the local forces
with some reinforcements from India was authorized. The Burma
Sappers and Miners were to be expanded to a small corps of two
field companies and a field park company with a depot at Maymyo.
56th Field Company, I.E., arrived from India and was placed in the
'Brigadier C. C. Swift, o.B.E.,
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Shan States area. The Rangoon Auxiliary Force unit (a composite
R.A. and engineer fortress unit) was embodied, and the staff of the
C.R.E. was reinforced by two officers. Later, before the Japanese
attack, 17th Indian Division arrived. The engineers of this formation
were represented by 24th, 60th and 70th Field Companies, I.E.,
under Lieut.-Colonel A. E. Armitage.' This Division consisted largely
of newly-formed formations and units. Two of the original infantry
brigades had been sent to Malaya and replaced by two others newly
formed and not fully trained. The Sapper and Miner units were in
little better state. One company commander reported on arrival that
the formation of the unit had been authorized only in October, 1941,
that it had done no training as a unit and that the equipment had
only just been sorted into platoon loads. In spite of all this unpreparedness, these units, as will be seen, gave a good account of themselves in the campaign. Amongst other troops which arrived at the
end of 1941 were the Malerkotla and 50th Field Companies, I.E.
Units, other than those of 17th Indian Division, were collected into
1st Burma Division of which Lieut.-Colonel D. C. T. Swane became
C.R.E. As will be seen the allotment of engineer units to formations
vaned during the campaign. To provide engineers for Army and
L. of C., 17th and 18thArtisan Works Companies and 6th Pioneer
Battalion, I.E., were added to the force.
To meet the needs of this increased garrison some increase to the
Military Works Service was obtained from engineer members of the
Burma Supplementary Reserve. With scarcity of military labour
work at this stage was carried out mostly by local contract, though
the Public Work Department officials gave a great deal of assistance.
Before the Japanese invasion there was no Transportation staff in the
country, the maintenance of railway and river transport being in the
hands of the State Railway organization and inland shipping firms.
A number of airfields were constructed ,in various parts of the
country during 1941 by the P.W.D. for the R.A.F., the Royal
Engineers giving what help and advice they could, but at this stage
took no further part in the work.

THECOUNTRY
Before giving any account of the events following the declaration
of war by Japan it is necessary for an understanding of the campaign
'Colonel A. E. Armitage.
Colonel D. C. T. Swan.
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to give a short description of the country and its climate, for it has
been justly said that overcoming the natural difficulties in the campaigns in this theatre was a greater task than that of defeating the
Japanese in the field. This was certainly the case in engineer work
which was, as will be seen, a continuous fight with the forces of
nature.
Communications in Burma run chiefly north and south, and
passage from east to west, and vice-versa, is extremely difficult. The
country lies between southern China, Thailand and Malaya on the
one side and India on the other. The nature of the country and the
direction ofits communications cause it to be not a corridor between
any of these lands, but a barrier. Burma is shaped like a hand, with a
long forefinger pointing south. The hand is an extension of the
mountain m a s of Central Asia, and as a hand divides itself into
fingers so does Burma split up into ranges stretching southward, the
long forefinger being the coastal strip, known as the Tenasserim,
reaching down towards Malaya. The country thus divides itself into
four main areas, the coastal strip of the Arakan, the western hills, the
central plain, and the eastern hills, the coastal strip of the Tenasserim
being an extension of the last named.
From the tangled mass of snow-covered peaks and 10,ooo-ft.
passes on the borders of Assam and China in the north, the western
hills sweep southward in a high curve for 700 miles to disappear into
the Bay of Bengal between the deltas of the Brahmaputra and the
Irrawaddy. These hills decrease in height from the 9,000-ft. Naga
Hills in the north, through the Chin Hills running up to 7,000 ft., to
the long line of the Arakan Yomas of some 2,000 feet along the coast
to near the mouths of the Irrawaddy. The summits of the Naga and
Chin Hills are clothed with stunted rain-forests of oak, chestnut and
rhododendron, moss-covered and drenching. The lower slopes of the
Chin Hills are covered with forests of hard-wood, teak, in and
kangin, occasionally fairly open but more usually dense with undergrowth. In the lower hills of Arakan near the coast the hardwoods
give place to bamboo and a jungle of matted undergrowth, penetrable only by men armed with cutting tools. Generally the surface
soil of these hills has decomposed into a crumbling mass with no
stability. I n few places, except the northern part of the Chin Hills, is
there any stone of use to the engineer. To the east of these hills and
parallel to them runs the Chindwin River which joins the Irrawaddy
at the southern end of a secondary ridge on its western bank about
IOO miles south-west of Mandalay.
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The coastal plain of the Arakan is a comparatively narrow strip
lying between the hills and the sea coast, which is studded with small
low islands. Where the ravines run down to the coast narrow muddy
tidal inlets, or “chaungs,” are formed. These are edged by mangrove
swamps, and blocked by mudbanks and islets. The low-lying land is
cultivated in paddy-fields divided by muddy dykes and foul tidal
channels. I t is a country where months of dust are succeeded by long
periods of rain, floods and mud. There is no stone, no usable timber,
and before the campaign there were no roads.
The most important division of Burma economically is the great
central plain, which lies in the valleys of the Irrawaddy and its
tributaries and the Sittang, stretching from the Chindwin on the west
to the foot-hills of the Eastern hills and highlands on the east, and
descending from the uplands north of Bhamo to the delta to the west
of Rangoon. Large areas of this plain were well cultivated and highly
developed, and the central portion, between Shwebo and Magwe, is
a comparatively dry zone. Both the Irrawaddy and the Chindwin
are navigable by shallow draft craft for considerable portions of their
length. In the case of the Irrawaddy boats of 4-ft. draft could ascend
to above Bhamo, 1,000 miles from the sea, while the Chindwin is
similarly navigable all the year round to Homalin.
The eastern highlands lie on a rough tableland in the hills running
from the northern mountains on the frontiers of Tibet, along the
east side of the central plain, down to form the central spine of the
Malayan peninsula leaving the narrow coastal plain of Tenasserim
between it and the Gulf of Martaban. While thickly forested and
intersected by deep ravines, the soil is better and the country more
developed agriculturally, and better served by roads, than that in the
Western Hills.

COMMUNICATIONS
The main communications of the country were the rivers, which,
as stated, run generally from north to south, and are navigable far
into the interior. He who holds the mouths of the rivers controls the
navigation, except in so far as those arriving on the upper reaches can
provide themselves with craft made locally or imported overland
through the hills. In the great central plain, roads and railways had
been developed, but these in turn were not linked with the outside
world and had as the origin of their systems the ports, of which
Rangoon was the most important, at the mouths of the rivers.
Over the hills from the west were three routes only, consisting of
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rough tracks through the least inaccessible passes and valleys. I n the
north the first of these made its way from Assam through Led0 into
the Hukawng valley at the bead waters of the Chindwin. Next-the
traditional line of invasion from India-leads through Manipur
State to the Kabaw valley and thence to the Chindwin. And finally
two tracks led from the coast over the passes of the Arakan Yomas at
An and Taungup to the basin of the Irrawaddy.
On the east the main lines of approach led from Thailand into the
Tenasserim plain in the south, and from China through Lashio in
the north to the Irrawaddy valley at Mandalay. The last became
better known during the war as “The Burma Road.” The main
railway line, metre gauge, followed the course of the Sittang River to
Mandalay with a branch line up the Irrawaddy to Prome. North of
Mandalay the line ran on to Myitkina. Another branch ran east
from Rangoon to Moulmein and then south through Tenasserini
to the frontier of Thailand.
CLIMATE

,
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The climate ofBurma, like the country, varies in the different parts
and according to the seasons. The whole is dominated by the monsoon which lasts from May to about October. In the south-west in
Arakan and in the western hills, the rainfall in these months often
amounts to more than zoo inches annually, rendering the jungle and
soil almost impassable and providing ideal breeding conditions for
the mosquito. Malaria is therefore rampant, except on high ground,
and other diseases, such as dysentery and tick-typhus, cause a heavy
toll. Another wet zone extends in the north and along the slopes of
the western hills where the moisture soaked clouds swept in by the
monsoon break in torrential and continuous rain. As mentioned
above, part of the central plain and the lower reaches of the Irrawaddy valley are comparatively dry, and consequently more healthy.

THEINHABITANTS
The natives of the country vary as much as the areas in which
they live, from the primitive head-hunting Nagas in the north-west,
to the agricultural peasants of the more developed areas and the
cosmopolitan populations of the larger towns. Except in Rangoon,
and in the oilfields of the Burma Oil Company, between Prome and
Mandalay, and in a few mining areas in the hills, there was little
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industry and few workshops that could be of use to the engineer. In
the less civilized parts, in which most of the operations took place, the
inhabitants did only such work, and that of the most elementary
kind, as was necessary to keep body and soul together. On the other
hand, while their needs and implements were few, they had in the
course of ages learned to turn to account what unpromising material
was available in their damp and jungle-covered land. This knowledge, however elementary, was made use of by the wise engineer as
the basis of his methods of improvisation. Generally the natives were
friendly to the British, especially after experience of the Japanese
invaders, but there were dissident elements whose presence necessitated watchfulness. Local labour, when obtainable, was primitive
but fairly reliable, though, except for some of the hill tribes, not
prone to strenuous exertion.
Such then were the nature of the country and the conditions in
which the armies were called on to fight, and their engineers to solve
problems of the greatest magnitude. Of previous experience there
was little to go on, for the few small military expeditions which had
been carried out by British troops in the country had been based on
command of the sea and hence on the navigation of the rivers.
JAPANESE

INVASION,DECEMBER,
1941

When, on 8th December, 1941, the Japanese crippled the Fleet of
the U.S.A. at Pearl Harbour and invaded Hong Kong and Malaya,
preparations to resist attack were intensified in Burma. Though few
fighting formations could be spared from elsewhere, during the next
three months a steady flow of administrative and technical units
trickled into the country, and staffs were augmented. Lieut.-General
T. J. Hutton' was appointed Commander of the Army in Burma,
Brigadier C. C. Swift being promoted to be Chief Engineer. On 16th
December, the Japanese started their invasion of the Tenasserim
area of Burma from the Thailand frontier. Some advanced tmops of
17th Indian Division were. in the area covering the airfields at
Victoria Point, Mergui and Tavoy. In face of superior forces the
British detachments were withdrawn, the engineers carrying out
demolitions on the probable lines of advance of the Japanese. The
orders of 17th Division were to delay the advance of the enemy as
long as possible to gain time for the landing of reinforcements at
'Lieut.-General Sir T. J. Hutton, K.c.I.E.,
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Rangoon. A brigade occupied Moulmein, and other troops of the
Division were disposed from Martaban to the north to deny the
crossings of the Salween River. At the end of January the Japanese
started an attack on Moulmein, and, following their usual enveloping
tactics, crossed the Salween higher up and threatened the flank and
line of withdrawal of the forces in and north of Martaban. After
sustaining heavy attacks the garrison of Moulmein was withdrawn
by river steamers across the Salween to Martaban.
Amongst the last to go was a detachment of 60th Field Company,
I.E., under Captain A. R. Jardine.' When the detachment, having
completed its task of destruction of essential services in the town, had
embarked a number of stragglers arrived at the jetty. A staff officer
ordered Captain Jardine to disembark his detachment and to hold
the jetty to cover the departure of the launch. This he did, building a
sangar from abandoned bedding rolls and holding the enemy at bay
while the boat got away; Jardine became a casualty and the Jemadar
took charge till the arrival of a Lieut.-Colonel of the Burma Rifles.
Then, as there was no sign of a ferry boat coming back and dusk
was falling, the Colonel decided to evacuate the sangar and hide
under the jetty, though it entailed standing knee-deep in mud. The
Japanese occupied the jetty and bringing up mortars proceeded to
bombard Martaban across the river. In the darkness the Colonel
discovered that the engineer detachment had disappeared, but
hearing strange sounds from a shipyard near by went to investigate.
He found the Sappers, under the whispered orders of the Jemadar,
building a barrel raft. Twice they completed and launched the raft,
but finding it unsatisfactory, dismantled it again and rebuilt it. At
the third attempt the Jemadar was satisfied and reported to the
Colonel that all was ready. The party then climbed on to the raft
and pushed off but, fearing the noise of paddling might attract attention, the Jemadar ordered his men to take off their clothes and,
slipping into the water, they gently guided the raft to safety.
Due to being outflanked 17th Division had to withdraw from
Martaban and the west bank of the Salween and retired fighting rearguard actions, in which the field companies carried out a number of
demolitions, on to a position on the Billin River where it fought a
stubborn action for five days.
About twenty miles behind the Billin position lay the Sittang River
crossed at Mokpalin by a railway bridge, the only bridge on the
'Captain A. R. Jardine. Killed in action, January, 1942.
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lower reaches of the river. On 19th February, owing to encircling
movements by the enemy to the north, the evacuation of the Billin
position was ordered and on the ~ 1 s Malerkotla
t
Field Company,
I.E., was sent back to prepare the bridge for demolition and to come
under orders of the Brigade commander in the area as regards
destruction. The timing of the latter was of vital importance as most
of the Division was still on the eastern side of the river and, under
orders from the C.R.E., all local craft on the river in the neighbourhood had been sunk or otherwise destroyed. One span of the twelve
in the bridge had been prepared for demolition when there was a
determined attack on the small bridgehead garrison by Japanese who
had worked round from the north. Orders were received to stand by
to blow up the bridge, but this proved unnecessary as the attack was
beaten off. When three spans had been prepared Captain OrgiIl,l
who was the R.E. officer in charge of the demolition detachment,
was asked if he could in darkness blow up the bridge if the Japanese
reached its immediate vicinity. As the unit had been short of demolition stores the firing point was close to the end of the bridge. Captain
Orgill therefore was unable to give a guarantee of such immediate
action. Then, as the enemy had penetrated in some strength between
the main body on the east bank and the bridge, the Brigadier in
command at the spot referred rhe matter to the Divisional Commander who, on the information at his disposal, at 4.30 a.m. on zznd
February, gave orders for the demolition and the bridge was blown
up, the three prepared spans falling into the river. Sir John Smythe
in his book Before the Dawn describes how he had to make this
momentous decision, knowing that two-thirds of his division would
be left on the far bank. He also states that the bridge was most
gallantly destroyed by the Sappers under heavy fire. This disposes of
other reports which stated that the bridge was destroyed prematurely
by the Sappers. Some of those left on the far bank made improvised
rafts, others tried to swim, but all were under close fire of the
Japanese, and only about 4,300 men of the Division, of whom only
I ,420 had rifles, could be mustered. The story of this disaster has been
given at some length as an example of the difficulties of a demolition
operation in a retreat. As far as the Engineers were concerned all
arrangements for executive orders were complete and correctly
carried out and there was perfect liaison between the R.E. officer in
charge and the Staff. Though the Division was for a time almost
'Major R. C. Orgill, O.B.E.
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eliminated as a fighting formation, its delaying action, and the
demolition of the bridge, gave time for the reinforcement and better
organization of the Allied force, the preparations for the evacuation
of Rangoon, and for the re-organization and re-equipment of the
Division itself.
Meanwhile the Japanese air force was attacking Rangoon. These
air attacks had commenced at the opening of hostilities, but, after a
severe mauling on Christmas Day by the few R.A.F. fighter aircraft
available and by the American Volunteer Group which had arrived
in Burma to fly aircraft to the assistance of China, the Japanese drew
off for a month to build up their strength and organize airfields. This
lull was so marked that a Rangoon newspaper reported that “life in
the city is returning to normal. Daylight robberies have started
again.’’ But late in January the attacks were renewed and, in spite
of the efforts of the now much reduced Allied air force, Rangoon was
soon in flames and the inhabitants in flight. Into the midst of this
confusion arrived a convoy of troopships and transports with part of
1st Indian Armoured Division with 150 light tanks. These tanks and
the carriers of the infantry battalions were to prove of inestimable
value in checking the oncoming Japanese, in forcing road blocks, and
in moving infantry during the coming operations.
The fall of Singapore and its elimination as a naval base covering
eastern waters rendered Rangoon indefensible as a port, and without
Rangoon the British Army in Burma could not be supplied because
there were no practicable land communications with India. There
was but one feasible course open-to withdraw the Army towards the
north. Though a perilous and difficult undertaking, this would cover
the approaches from India and China and the oilfields, and give time
for the Chinese to help by troops sent into Burma from the neighbouring province of Yunnan.
CHANGES I N HIGHER COMMAND

CHANCES
IN HIGHER
COMMAND
At the end of December it was agreed that the Chinese Generalissimo, Marshal Chiang Kai-Shek, should be Commander-in-Chief of
Allied Forces in China, and in those parts of Thailand and IndoChina accessible to our troops. The American General Stilwell was
appointed Chief of Staff to the Generalissimo, and it was also agreed
that Chinese troops sent to Burma were to come under the command
of the British C.-in-C. there. Stilwell himself took command of a
Chinese army which moved over the mountains towards Burma and
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arrived in Lashio, on the Burmese portion of the Burma Road, in the
middle of March, 1942. Meanwhile General Sir Harold Alexander
had assumed command of the British forces in Burma, with Brigadier
A. Mason‘ as C.E., taking over from Lieut.-General T. J. Hutton,
under the supreme command of General Sir Archibald Wavell,
C A - C . in India. 17th Indian Division and 1st Burma Division,
though they were still widely separated, were grouped in a Corps
under Lieut.-General W. J. Slim,*with Brigadier C. C. Swift as C.E.
Formation headquarters little resembled those of normal formations being improvised from any personnel and equipment which
could be collected. Brigadier Swift’s headquarters as C.E. Burma
Corps consisted of himself and two staff officers. The C.E. acquired
somehow a Ford station wagon, and for the “office” a jeep was
obtained by barter from a Chinese driver. Later a 30-cwt. R.A.F.
truck was found derelict on an abandoned airfield and got going by
a sergeant R.E.
At this stage of the campaign the engineer order of battle of Burma
Corps was:-

Burma Corps Troops Engineers (C.R.E., Lieut.-Colonel W. J.
Wilson).*
1st Field Company, Burma Sappers and Miners.
17th and 18th Artisan Works Companies, I.E.
Engineers I 7th Indian Division,
24th, 60th and 70th Field Companies, I.E.
Engineers 1st Burma Division,
56th Field Company, I.E. (less two sections)
Malerkotla Field Company, I.E.
50th Field Park Company, I.E.
L. of C. Troops Engineers,
Two sections 56th Field Company, I.E.
A L. of C. Area Command, under Major-General A. V. T. Wakely:
late R.E., was set up and did fine work, especially during the latter
stages of the withdrawal, in keeping roads clear and arranging dumps
of food and stores along the routes.
’Brigadier A. Mason, M.C.
2General Sir W. J. Slim, K.c.B., etc.
sLieut.-Colonel W. J. Wilson. Died on Service 1942.
4Major-General A. V. T. Wakely, c.B., D.s.o., M.C.
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FORMATION
OF TRANSPORTATION
ORCANIZATION
A Transportation organization was gradually built up starting on
12th January, 1942, with the arrival from India of No. z Docks
Group and 113th Docks Operating Company, I.E. Owing to the
disappearance, under bombing, of local civil labour in the docks at
Rangoon, and the arrival of reinforcements and stores, these units
were of the utmost value and were immediately hard at work. A
Transportation Directorate was established on 17thJanuary under a
D.A.D.Tn., a Director, Colonel F. J. Biddulph,' arriving on the 27th.
Rolling stock and river craft were withdrawn from up-country and
in view of the unreliability of civil railway staff, some trains were run
by personnel of the engineers of 17th Indian Division. Headquarters
No. 3 Railway Construction and Maintenance Group, I.E. arrived
early in February and offered assistance to run trains when, on 24th
February, the Civil Chief Commissioner of Railways announced that
no more trains could run. In consequence of this announcement the
Governor ordered that all railways south of Prome and Tungoo
should be taken over by the Army. The improvised organization
working this traffic was reinforced on 5th March by a small detachment of an Indian Railway Operating company, and, in the fortnight
ending 7th March, moved to the north 12,000 tons of stores and many
wounded and tired troops at the rate of three or four trains a day.
The civilian Irrawaddy Flotilla Company formed itself into an
I.W.T. organization, collected towing and dumb craft and moved
these north loaded with stores and continued to operate them during
the retreat.
EVACUATION
OF RANGOON
AND DESTRUCTION
OF OILFIELDS
Before the evacuation of Rangoon, which was completed on 7th
March, and while it was under heavy bombardment from the air, it
fell to the lot of the Engineers to keep the essential services of water,
electricity, and sewerage working. O n the other hand, before leaving
at the last moment with the troops for the north, they carried out
considerable destruction of installations such as wharves and workshops in the port, the Oxygen Acetylene Company's works, saw
mills, and, at the very last moment, the electricity power station. The
destruction of the Burma Oil Company's refineries in Rangoon, and,
'Colonel F. J. Biddulph, M.C.
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later, of its installations in the oilfields, was carried out on a prearranged plan by officials of the company and their employees
with assistance kom military engineers. This arrangement was made
because it is quicker to teach the civilian employees the necessary
demolition technique, than for Sappers to learn the layout, nomenclature, and essential workings of the oil industry. A danger had to be
faced, and precautions taken in accepting this arrangement, in that
disaffected workmen who had made up their minds to throw in their
lot with the Japanese might scamp their work, hoping in this way
that the installations could be restored and that they would, consequently, be enabled to retain their employment.
A very careful study of the problem and detailed plans for dealing
with it had been made well in advance, and certain conclusions, the
correctness of which were abundantly proved when the time for
action arrived, were reached. Although the work was not carried out
by military engineers, the lessons learnt may well be of value in the
future to R.E. officers who may be faced with a similar problem
unassisted, or even resisted, by the civilian engineers. The principal
of these are as follows:( a ) There is a need of a phased programme of destruction to

ensure, not only that it is complete, but also the safety of those
engaged in the operation.
( b ) Output and stock must be kept available for the use of one's
own troops till the last moment.
(c) I t is sometimes necessary to make allowance for reinstatement
should destruction be cancelled owing to a turn in the tide of
operations, or an unexpectedly early return. For this reason i t
may be better to evacuate and not destroy a number of vital
parts, taking care that all of one type are removed so that the
enemy cannot repair by cannibalization.
( d ) Priorities must be carefully considered, taking into account
such factors as essentiality of plant, difficulty of repair or
replacement, etc.

In the case of the Burma oilfields, not only had a detailed scheme
been worked out in advance, but rehearsals had also been staged. In
the event, nineteen effective days were available in Rangoon, and
three weeks in the major oilfields, between the commencement of
preparations and the final operations. It was found that sledgehammer work was not only extraordinarily exhausting, but also
singularly ineffective on many kinds of machinery. The burning of

'
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the oil in tanks is not so easy as it sounds. To bum freely and with
little chance of being extinguished on the arrival of the enemy, large
areas have to be exposed to the air, and with this it is difficult to
control the fires at the start and so to avoid danger to the workers.
The wells themselves were sealed both by explosive demolition and
by blocking the tubes with junk and concrete.
WITHDRAWAL
TO NORTH-WEST
During the first stages ofthe retreat up to Prome all important road
and railway bridges were destroyed. In the case of girder bridges one
girder was cut completely and the other only half cut. Thus the
bridges in falling twisted the girders. This was found to be a wise
precaution as the Japanese engineers proved to be adept at rapidly
raising and shoring up unbent girders, but had not the plant or skill
to repair those which were distorted.
As 17th Division, ofwhich Lieut.-Colonel R. S . B. Ward' was now
C.R.E., made its way northwards its retreat was frequently
threatened by bodies of Japanese which cut the line of retreat and
established road blocks. They also harassed the columns whenever
they halted, and the engineers of the force were frequently called on
to take their share in the defensive fighting. In these harassing
operations the Japanese were aided by pro-Japanese guerillas drawn
from malcontents of the Burmese population, and also from looters
who seized the opportunity to steal, burn and kill throughout the
countryside. Indeed the retreat was carried out through a land of
burning villages, the refugees from which added to the confusion and
simplified the operations of Japanese saboteurs dressed as Burmans.
At an early stage in the campaign the reliability of the Burmese
units caused considerable anxiety, and in the case of the engineers the
Burma Field Company had been employed on duties as far as
possible in non-operational areas. In mid April, owing to further
lessening in morale and increased desertions, C.E. Burma Corps had
to report that the unit could be ofno furtheruse and itwasdisbanded,
its equipment being used to replace that of the Indian field companies lost in various actions in the withdrawal.
The arrival of the Chinese 200th Division at Toungoo, and a tenday stand made by them a t that place, enabled General Alexander
to carry out a concentration of his forces in the neighbourhood of
'Lieut.-Colonel R. S. B. Ward, o.B.E., M.C. Killed in action, August,
'945.
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Prome. While 17th Division retired deliberately on the town, 1st
Burma Division was brought through the Chinese into reserve to the
north. Meanwhile Indian Engineers in Prome took over the water
supply of the town, running the steam and oil engines and setting up
new water points for the troops. They also salvaged, patched up and
made to run several river craft to assist in the withdrawal up the
Irrawaddy and destroyed or sank the remainder. Rough jetties to
serve the salvaged craft were erected. The importance of this “Irrawaddy” flotilla was such that Brigadier Mason felt justified in
diverting to its operation several R.E. Staff and Works officers with
experience in sailing and navigation.
To supplement their meagre transport, before leaving Rangoon
and during the retreat, I.E. units impressed a weird collection of
vehicles, one field company moving along with a forty-seater diesel
bus and two fire engines besides some commandeered cars! But
gradually transport and equipment had to be modified. The basis of
reorganization was that, while each subsection should be fully
motorized both as regards men and tools so that they could move
quickly from job to job, other transport should be cut to a minimum
on account of the attentions of the Japanese air force. These latter
were now incessant for, on zIst and zznd March, the greater part of
the R.A.F. available to support the army in Burma was destroyed at
Magwe in a series of violent Japanese air attacks, and the rest were
withdrawn to India. As much as possible of the transport moved with
the “rear echelon” now leading the retreat. Prome was evacuated on
2nd April and as far as Shwegyin each sub-section moved complete
in a 15-cwt. truck, with a box of selected field-works tools and the
necessary explosives for the day’s work. These last were unpleasant
companions as the units soon ran out of service explosives and had
to rely on commercial gelignite picked up from mines and from the
Chinese. This was vulnerable to rifle fire, of which plenty was
experienced both from the air and from snipers and bandits. In spite
of heavy over-loading and rough mads, the vehicles stood up to their
work, and, including expeditions to work, covered in many cases
2,000 miles without failure.
In mid-April, owing to continued enemy pressure, the order was
given for the destruction of the installations at the main oilfields
about Yenangyaung, which was completed successfully as planned
by the civilian staff. In the battle round the oilfields the British force
was surrounded, but, assisted by 38th Chinese Division, the troops
were extricated. About the same time the Japanese broke through to
WITHDRAWAL TO NORTH-WEST
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Lashio and cut the Burma Road. The whole Allied force, British and
Chinese, had now only one line of escape, towards India.
While the main body withdrew towards Mandalay one column
crossed the Irrawaddy at Samaikon, south of Myinmu. Here two
field companies, I.E. of 17th Division organized the passage on rafts
made up of local craft and cargo flats provided by the Royal Navy,
towed backwards and forwards by launches manned by Sappers. In
this way two brigades and divisional troops were ferried safely
across in two days, the craft being finally sunk.
The main body in their retreat fought a rearguard action at
Kyaukse on 29th April, the part taken by 70th Field Company, I.E.,
deserving special mention, especially as it illustrates some of the difficulties besetting demolition parties. Four bridges were prepared,
three at Kyaukse, as shown in the sketch map, and one seven miles to
the west at Dwehla. To the latter an I.E. demolition party under a
subaltern was sent with a covering party of a few tanks, the officer in
command of which was charged with giving the order when the
charges were to be fired. This was to be transmitted to him by wireless from the Commanding Officer at Kyaukse. No written orders to
this effect were issued. While the rearguard action was still in progress the tank officer at Dwehla reported that the bridge had been
blown and that the party were returning. As the C.O. of the unit
knew of no superior orders for the completion of the demolition
having been given he sent a wireless message putting the I.E.
subaltern under arrest. When the party returned it was quickly made
clear that the officer in command of the tanks had misunderstood his
orders and given the order to “blow” to the I.E. officer, who was
immediately exonerated from all blame. Next morning at 7.30 am.,
the rearguard having withdrawn to the north bank leaving a small
force oftanks in contact with the enemy, the railway bridge at ( I ) was
blown. At 5.30 p.m. on the same day, the enemy having almost
reached the south bank, the tanks were ordered to withdraw west
along the road on the south bank, and cross at bridge (3), the demolition of which was to be ordered by the Brigade Major. The road
bridge (2) was ordered to be blown immediately and this was done
at 6 p m . The tanks got safely back to bridge (3), and, cheerfully
calling as they went by, “The whole Japanese army seems to be
behind us” and, having no other orders, disappeared down the road
after the troops retiring from behind bridges ( I ) and (2). The
engineer party was left with no one to cover their work, unless one
counts the Brigade Major. The latter gave the order to “blow” a t
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6.10 p.m. This took a little time as, in consequence of experience
elsewhere, the detonators were not placed in position till the last
minute and this was not easy owing to the design of the bridge. The
bridge was eventually blown at 6.25 p.m., and the demolition party
had then to make its way back by the cross-road (A), which, as no
covering party had been left there either, could easily have been
reached already by enterprising Japanese infantry crossing the river
by boat, over the debris of bridges ( I ) or (2), or by swimming. In fact,
the enemy did not show their accustomed energy in following up and
the party got away safely.
The delay caused by this action enabled the force to withdraw unmolested across the Irrawaddy on 30th April, by the Ava Bridge,
south of Mandalay and one of the largest in Asia. Two spans of the
bridge were destroyed by the I.E. The destruction of this bridge, and
of the majority of craft capable of carrying transport, checked the
pursuit and the British force was able to reach the banks of the
Chindwin, opposite Kalewa.
Though not pressed by the main bodies of the Japanese forces, the
withdrawal was not carried out without difficulty. The country was
devoid of any but the roughest tracks quite unsuited to the movement
of large numbers and certainly not designed for the movement of
mechanical transport. General Alexander wrote that anyone seeing
the track from Yeu to Shwegyin on the bank of the Chindwin for the
fmt time would hardly believe that a force with mechanical transport
could move over it. Yet a force with 2,300 vehicles, and accompanied
by a swarm of refugees, struggled along it, hurrying as fast as possible
to reach the better roads on the Indian frontier before the monsoon
should break and reduce the already soft going to an impassable sea
of mud. That it was accomplished was largely due to the untiring
efforts of the Indian Sappers, toiling with a minimum of hand tools
to improve the track and keep the column moving. Nor was this their
sole preoccupadon, for small mobile bodies of Japanese at times
struck in at the flank of the force and the engineers had at all times to
be ready to exchange their tools for their rifles and take their share in
repulsing the raiders. On 1st May, the Divisional Engineers of 1st
Burma Division had to defend the Division's Headquarters near
Monywa after unloading their transport which was then sent to
bring up reinforcements. The companies fought their way out with
Headquarters but in doing so lost their badly needed equipment.
On arrival at Shwegyin only six river steamers of small capacity
were available for ferrying troops and transport across to Kalewa on
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the west bank. Jetties were hurriedly built by the I.E. in spite of the
attentions of Japanese raiding parties which infiltrated along the
banks of the river from the flanks. But even though some of the tanks
and transport vehicles were got across the river they could not be
taken farther over the primitive tracks leading to India. I t fell to the
lot of the engineers to destroy all this equipment, and as destruction
by explosives and burning was ruled out owing to the near presence
of the Japanese, the necessary damage had to be done by hand. Some
of the more valuable engineer equipment which had been evacuated
at an early stage of the retreat to Mandalay was got away safely. The
Chinese forces, cut off from their home-land by the Japanese occupation of the China Road, tried to make their way northwards to India
through Bhamo, but headed off from that place, they moved into
the Hukawng valley and thence to Assam, while others made their
way back to China to reform in Yunnan.
I t seems certain that the effects of the demolitions carried out by
the engineers during the retreat had a big influence in delaying the
attack oftheJapanese on India, and in prejudicing the successoftheir
future operations. Every major bridge from one end of Burma to the
other was destroyed. Most of these were not repaired for eighteen
months or two years, and some, including the Ava bridge and the big
railway bridges on the line to Bassein, were not rebuilt till the British
Army returned. The delay prevented an attack on India after the
monsoon of 1942 and almost certainly helped to postpone the
Japanese offensive for even longer.
I n the rough country beyond the Chindwin the engineers, bereft of
transport and possessing only such tools as they could carry, toiled to
make tracks for the retreating remnants. The war diaries of the units
relate without comment the daily performance of exhausting jobs of
clearing and smoothing ways through the jungle and up the steep
slopes of the hills. Behind these simple entries lies a story of dogged
determination and that unflagging sense of duty in serving their
comrades in other units of the Army for which Sappers have always
been noted. Worn with fatigue, humping their tools and arms, these
gallant Indian Engineers had not only to keep up with the columns
but also to push ahead, hewing, picking and shovelling so that their
comrades might pass to safety. They, like their comrades struggling
along the tracks, were decimated with disease and wounds, many
were barefooted because their boots had given out and could
not be replaced, and all were short of rations. Nothing seemed to go
right, everything that had been counted on failed to materialize, and
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in the words of General Slim, “If they had brought me one piece of
good news, I should have burst out crying. But nobody ever did.”
The work of the engineers was made no easier by the monsoon
which broke as the tired troops dragged their way up the hills to
safety. But on the other hand these same rains washed away the tracks
behind them and stopped the pursuit of the enemy.
Relief, however, was at hand at last. Engineers from India had
been pushed rapidly up to the road-heads in Manipur State and, as
will be narrated in a later chapter, were constructing tracks forward
through the hills to meet the remnants of General Alexander’s little
force, now reduced to 12,000 men, few of whom were fit. At last the
tired army staggered into the plain of Imphal and the shelter of the
armed forces of India.

CHAPTER VI1

THE WAR AGAINST JAPAN (111)
THE DEFENCE OF INDIA, 1939 TO 1943
Situation 1g3g-4zSituation on outbreak of war with Japan-Deployment on North-East Frontier-firlield construction programmePreparations for offensive operations-Programme of engineer work
on North-East Frontier-Plan of operations for autumn, 1942Operations in Arakan, winter 1g42-3-0perations of IV Corps about
Imphal, winter 1942-3-Fimt Chindit expedition-The Tamu Road
-Engineer work in Assam and eastern Benga1-G.R.E.F.G.R.E.F. on the Tamu Road.
(See Map 8, facing page 187 of this Chapter; Map g, facing
page 232 of Chapter VIII; Map IO,facing page 235 of Chapter
IX, and Map I I , facing page 260 of Chapter IX)

THESITUATION, 1939

TO

1942

THEoutbreak of war with Germany, in September, 1939, found the
Army in India, under General Sir R. Cassels,' largely designed and
located, as it had always been, for the defence of the North-West
Frontier and for internal security. As we have seen, at an early stage
this limited Army was called on to send formationsand administrative
troops to the Middle East and Iraq, and the Commander-in-Chief,
India, was responsible for operations, and the maintenance of forces
in the latter country for some time. At the same time, owing to difficulties of shipping from Britain, and to the very heavy calls on the
production of that country now organizing to resist possible invasion,
India also became largely responsible for maintaining the British
forces in the Middle East.
At that time active defensive measures were concentrated on the
North-West Frontier which lay in what was then considered the only
direction in which a land attack need be feared. The approaches to
the North-East Frontier through Burma were considered so impassable, owing to the nature of the country, as described in Chapter VI,
'General Sir Robert Cassels, G.c.B., etc.
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that no invasion on a large scale need be anticipated from that
direction. During the first years of the war considerable attention was
directed to strengthening the defences of the North-West Frontier.
Most of the work was carried out under the C.R.E., Peshawar District, Lieut.-Colonel G. R. Gilpin,' under the general direction of
C.E., North-Westem Command, in succession Brigadiers H. E.
Roome2 and E. W. Pert.3 Many concrete works for machine and
anti-tank guns were built, anti-tank obstacles constructed, and headquarters, stores and depots provided in tunnels in the hillsides.
SITUATION I N I N D I A I N DECEMBER,

SITUATION
ON OUTBREAK
OF WAR WITH

JAPAN

The outbreak of war with Japan, in December, 1941, thus found
India with the majority of its trained units overseas, its garrison
forces in a state of hurried expansion, and its production capacity
already heavily laden. There were only one British and six Indian
divisions available for the defence of the whole of India and Ceylon,
apart from forces for the defence of the North-West Frontier and for
internal security, both of which were well below thestrength normally
considered necessary. Large proportions of these divisions were composed of but partly-trained troops, and they were incomplete in
ancillary units and equipment. The Air Force available was also
sadly inadequate either for the defence of India or to support the
army in Burma. Airfields were also lacking, there being only about
twelve in the country with runways long enough for service aircraft.
Such were the circumstances faced by General Sir A. Wavell, who
had been appointed Commander-in-Chief in July, 1941,in succession
to General Sir Claude Auchinleck," who had earlier taken over from
General Cassels. In addition he had to conduct a campaign for the
defence of Burma, already invaded by the Japanese, and to provide
for the defence of the Indian sub-continent. His troubles were not
only lack of forces adequate for the tasks in hand, but he had many
others, political, and connected with the economic development of
the country for war.
For some years the Congress Party in India had been agitating for
a greater degree of self-government, but the British Government, for
'Brigadier G. R. Gilpin, c.B.E.,M.C.
%Major-GeneralSir Horace E. Roome, K.c.I.E., c.B., c.B.E.,
Comdt. R.I.E.
SBrigadier E. W. Pert, M.C.
4Field-Marshal Sir C. Auchinleck, G.c.B., etc.

M.c.,

Col.

0

D E P L O Y M E N T O N NORTH-EAST FRONTIER

'I7

of the broad-gauge railway system of India therefore lay on the west
banks of these rivers. East of the Brahmaputra, leading through
Assam to Dibrugarh, Sadiya, and Ledo, was a single track metregauge line with no modem control system and very limited resources
in locomotives and rolling stock. The line was fed from the Indian
railway system by wagon ferries at two places over the Brahmaputra
which were capable of dealing with very few wagons a day. I n
Eastern Bengal a single line metre-gauge railway terminated a short
distance beyond Chittagong. This latter area could however be
supplied to a limited extent by sea transport.
The deficiencies of the railways could not be made up by road
transport. No all-weather road led from India to the west bank of the
Brahmaputra, and the only west to east road in Assam was a singlewidth road, of no great surface, leading from the Gauhati ferry to
the north-east. All vehicles had to be transported to Assam by rail.
River transport could not improve matters, for many of the existing
steamers had been sent earlier in the war to Iraq, and in any case the
river transport merely fed the attenuated railway systems on the east
bank, the capacity of which was the controlling factor. East of the
railheads in Assam and eastern Bengal indifferent motor roads
extended only a short way forward from Led0 in the north, from
Manipur Road to Imphal and Palel, and in the south along the coast
from Chittagong. Beyond the heads of these roads only poor tracks
existed.
The airfields which existed were barely sufficient for the small Air
Force then in India and were placed with a view to operations on the
North-West Frontier. Three comparatively small fields existed in
northern Assam and a few in eastern Bengal.

DEPLOYMENT
ON NORTH-EAST
FRONTIER
The operations in Burma on the Japanese irruption into that
country in mid-December, 1941,and which were under the supreme
direction of the Commander-in-Chief, India, have been described in
Chapter VI. As soon as Rangoon was lost the only line of withdrawal
for General Alexander's force in Burma was overland towards the
north-east frontier of India. Such troops as were available were
rushed up to guard the entrances to India and to assist as far as
possible the withdrawal of the army from Burma. At the same time,
to place them on a more suitable organization for war, General
Wave11 started to reorganize the forces in India into three Armies

176

THE WAR AGAINST J A P A N (111)

reasons which cannot be discussed here, were not disposed to go as
far as the Congress Party desired, especially in face of the threat of
war with Japan. The Congress Party, therefore, started a campaign of
non-co-operation under the leadership of Mahatma Gandhi, and its
extreme wing was even prepared for active opposition so that
sporadic riots became commonplace. This meant that a larger proportion of the available troops was required for internal security
duties. In an effort to solve the deadlock, the British Government, in
the winter of 1941-2, sent Sir Stafford Cripps on a mission to India
with a n offer of greater self-government at once, and a promise of a
form ofDominion status for the country at the conclusion of the war.
The Congress Party would not accept the offer, and disturbances
became even more widespread. But throughout, the Army in India
and the majority of the martial races remained loyal, and the
expansion of the forces was little hindered.
Industrially, and especially for the production of war-like stores,
India was a poorly developed country, and with the higher priority
of other theatres and the difficulties of shipping, it was difficult to
obtain stores and equipment elsewhere. The political atmosphere
was not conducive to great expansion in the existing industries, but,
as will be seen later, great results were actually achieved in this
direction.
Communications also were not highly developed and, from the
military point of view, most attention had been paid in the past to
those leading to the North-West Frontier the historical danger point
of India. To the North-East Frontier, which was now likely to be
threatened, the communications were, as will be seen, extremely
poor, and, owing to physical conditions, difficult to improve. The
topography of Burma and of the mountain ranges which separated
that country from India and Assam have been described in Chapter
IV, and it has been shown that there were practically no means of
movement between the two countries except by rough mountain
tracks unsuitable for any form of wheeled transport. Even to the west
ofthe mountain barrier communications were poor and movement of
forces and material difficult. Assam is cut off from India proper by the
great Brahmaputra River which was unbridged throughout its entire
length. Its level fluctuates throughout the year by as much as twentyfive feet, and its course vanes from time to time by as much as several
miles. Farther south, on the direct frontier between eastern Bengal
and Burma, a similar obstacle exists in the delta of the Ganges, the
first bridges over which are some miles above Calcutta. The termini
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and a Command; the Eastern Army for operations on the NorthEast Frontier under the command of Lieut.-General Sir C. Broad;'
the Southern Army for the defence of Southern India and Ceylon
under command of Lieut.-General Sir N. de la P. Beresford-Peirse;%the
Northern Army for the defence of the North-West Frontier; and the
Central Command, to relieve the Army Commanders of large areas
with internal security problems only and to take over a considerable
amount of training and administration, commanded by Lieut.General H. B. D. W i l l c o ~ . ~
(NOTE.The names of the Chief Engineers of these Armies and
Command are given, with those of other officers holding senior
engineer appointments in India during the war, in Chapter XI,
pages 31G318).
The troops of Eastern Army, with which we are here chiefly concerned, consisted at the time of a temporary force, named the Assam
Division, for the defence of Assam; a newly formed XV Corps,
consisting of 14th Indian Division (C.R.E. Lieut.-Colonel
M. R. H. Z. Swinhoe)' in Eastern Bengal, and 26th Indian Division
(C.R.E. Lieut.-Colonel C. B. B ~ u l d e n which
)~
was responsible for
the defence of Bengal, Bihar and Orissa; and IV Corps, consisting of
70th British (C.R.E. Lieut.-Colonel C. H. R. Smith)' and 23rd
Indian (Lieut.-Colonel R. St. C. Davidson)' in mobile reserve.
On 4th May a small force which had been holding Akyab Island
was withdrawn in face of strong enemy detachments. On 1st
May, when the forces retreating from Burma were approaching the
Chindwin, Headquarters IV Corps, commanded by Lieut.-General
N. M. S. Irwin,8 C.E. Brigadier C. J. E. G r e e n w o ~ dwas
, ~ moved up
to Imphal to take charge of the forces then in the neighbourhood and
to reorganize the formations of Burma Corps on their arrival. Thus
IV Corps had 500 miles of frontier to guard with little except the
tired and disorganized Army of Burma; while XV Corps, with two
incomplete and partially trained Divisions, had to guard some 400-

'Lieut.-General Sir Charles Broad, K.c.B., etc.
%Lieut.-GeneralSir N. de la P. Beresford-Peine, K.B.E., etc
%Lieut.-GeneralSir H. B. D. Willcox, K.c.I.E., etc.
'Colonel M. R. H. Z. Swinhoe, O.B.E.
sLieut.-Colonel C. B. Boulden. Died 1945.
6Lieut.-Colonel C. H. R. Smith.
'Lieut.-Colonel R. St. C. Davidson, O.B.E.
aLieut.-General N. M. S. Irwin, c.B., etc.
SBrigadier C. J. E. Greenwood, c.B.E., M.C.
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500 miles of sea coast and land frontier. To assist these, local levies,
amounting to a total of about 2,500 men, were raised from the hillmen of the Lushai, Chin and Naga Hills. The small amount of Air
Force available after providing for the defence of India and Ceylon
was allotted to Upper Burma, where the greater part of it was
destroyed in an enemy air attack at Magwe on 21st and 22nd March.
In the first week in April, 1942, Japanese carrier-borne air forces
attacked Colombo and Trincomalee, in Ceylon, and though our
defending aircraft prevented any damage being done on land they
suffered some loss and a squadron of Blenheim aircraft which went
to attack the enemy aircraft carriers was almost destroyed. Our
attenuated air force was, therefore, even more reduced.
Further, in an attack on the same aircraft carriers off Ceylon, the
Royal Navy lost two cruisers, an aircraft carrier and some smaller
vessels. These losses, with those of our only two capital ships in
Eastern waters, the Prince of Wales and the Repulse, off the coast of
Malaya, as described in Chapter VI, meant that the Japanese had
control of the waters off India and Ceylon.
The situation in that part of the world was therefore fraught with
danger, being summed up in the concluding paragraph of an appreciation by the Chiefs of the Staff in London dated the a3rd April“If the Japanese push boldly westward without pause for consolidation and are not deterred by defensive activities or threats by the
Eastern Fleet or American Fleet, nor by rapid reinforcement of our
air forces in north-east India, our Indian Empire is in grave danger.”
The problem with which General Wave11 found himself confronted was even more difficult than that which had faced him in the
Middle East just two years earlier when Italy declared war.
AIRFIELD CONSTRUCTION P R O G R A M M E

AIRFIELD
CONSTRUCTION
PROGRAMME
One thing could be done at once. The Chinese, under Generalissimo Chiang Kai-Shek, had been fighting the Japanese for four years.
The carrying on of their operations had been possible chiefly through
the assistance in arms and material sent to them by the U.S.A. and
to a lesser extent by the British Empire. The doors through which
this aid had passed, the southern ports of China and Rangoon, were
now in the hands of the Japanese. I t was important, to enable the
Chinese resistance to be maintained and so to hamper Japanese
operations against India, that this assistance should be maintained.
The road from Burma into China had already been cut hy the
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Japanese at Lashio, and even if a road could be driven from Assam
to meet this, a lengthy business, the Japanese would have to be driven
clear. While work on such a road, which had already been planned,
was put in hand at once, as will be described later, the only means by
which aid could be carried at the time was by air. This entailed
perilous flights from India and Assam over the mountain ranges of
northern Burma and western China. That these could be carried out
was demonstrated in April, 1942, by an American pilot, Lieut.Colonel William D. Old, who flew a military aircraft across the
foothills of the Himalayas to China, thus blazing the trail over what
was in future to be known as “The Hump.” The importance of carrying military stores to China, and of bringing back reinforcements to
swell the little Chinese force which General Stilwell had led back out
of Burma and was reforming in Assam, led to the institution of a
regular air service between the two countries. To enable this service
to carry on and expand it was, therefore, necessary to construct a
number of new airfields in Assam and to reconstruct the few which
already existed to take the heavier aircraft engaged. Also, inview of
the poor land communications between India and Assam, to feed
this service, others were required in Bengal. This demand for airfields,
in addition to those required by the R.A.F. in Assam, Manipur and
eastern Bengal for co-operation with the forces on the frontier for the
defence of India, and for others for the defence of the coasts and ports
of India and Ceylon, involved in the total an enonnous load of work
on the Engineer-in-Chief, India Command. Like his counterpart
with the B.E.F. in France, two and a half years earlier, he found
himself faced with a huge programme of work, and very slender
means with which to carry it out. U p to this time airfields in India
had been constructed by the very deliberate method of civilian contract, one very unsuited to the urgent demands in war. The use of
mechanical plant was even less practised in India than it had
been in Britain. I n India labour was cheap and plentiful, even if its
efficiency and method of work and tools were of a primitive order.
Levelling and all such earthwork was carried out by letting loose
large crowds of men, women and children of all ages with antiquated
shovels and baskets on to the surface of the airfield, and by moving
the soil at the leisurely pace of the East, and compacting it with oldfashioned hand rammers and under the tramp of thousands of bare
feet. Though, as has been said, labour was plentiful in the country as
a whole, it was, except near large towns, widely scattered in small
villages. The sites of military airfields are seldom near towns, and,
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especially those on the north-east frontier, were often in sparsely
inhabited regions. Labour in quantity had, therefore, to be imported, housed, and fed, and though the needs of the labourers were
few, provision for them had to include those of their whole families
and dependants who came with them. Quite apart from the provision
of material and stores, the organization for the welfare of this
enormous working population presented a gigantic problem. This
was not simplified by the lack of good communications in the frontier
regions, and the trouble was greatly accentuated by a shortage of
food throughout the country due to bad seasons and, ultimately, to
the loss of the rice supply from Burma and countries farther east, on
which in peace India depended.
But in the spring of 1942, when the demand for airfields arose,
there was neither plant nor organized labour available and the
Engineer-in-Chief had to do the best wiLh what he could find while
making efforts to build up a better, and more efficiently equipped,
organization. The work had at first to be delegated to Iocal commanders and their engineer staffs, and under the circumstances all
that could be aimed at was the production of fair-weather runways
on natural soil. The bulk of the work was carried out by pioneer
units with whatever labour could be assembled locally. On the most
forward airfields on the frontier, especially those in Manipur, such
units of Indian Engineers as could be spared from the many other
calls on their services also took a hand in directing the efforts of the
unskilled labour.
I t was not till the spring of 1943 that a more efficient organization
could be set up, and the tale of this must be kept for later pages. In
the meanwhile the efforts of the local staffs and R.E. and I.E. officers
produced a number of airfields which, rising from thirty or forty in
March, 1942, to about 150 in November, enabled the Americans to
carry on their traffic in men and materials over the “Hump” into
China, and the R.A.F. to operate in conjunction with the Navy and
Army in the defence of India.
PREPARATION

FOR OFFENSIVE

OPERATIONS

But General Wavell was not thinking only of defence, and was
already planning offensive operations which would be the precursors of operations for the reconquest of Burma. Preparations were
pushed ahead for the accommodation of, and administrative installations for, bodies of troops on and in rear of forward positions on the
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frontier, roads were pushed forward towards Burma, and the communications in rear leading from India across the rivers and into the
hills were improved. These engineer tasks were much hampered by
the effects of the unusually heavy monsoon which broke in the summer of 1942. Roads and railways north and east of the Brahmaputra
were washed away and there was extensive flooding in many parts;
there were continual landslides on the road leading from railhead at
Manipur Road to Imphal, the sole line of communication for IV
Corps. The floods were followed by one of the worst epidemics of
malaria which India had experienced for many years, there being a
specially high incidence of the disease among the transport drivers
and transportation personnel on whom so much of the work depended. The Japanese, though they did not follow up the retreat of
the Army of Burma beyond the Chindwin, and remained quiet
throughout the monsoon on that front, caused further dislocation to
the work, as their naval forces raided into the Bay of Bengal in April,
1942, sank IOO,OOO tons of merchant shipping, dropped some bombs
on the port of Vizagapatam, and thus, not only put a stop to coastwise shipping which had been largely used to ease the railway
position, but also caused panic at the ports and along the eastern
coasts of India, thus depriving the civil transportation organization
of much of its labour.
PROGRAMME
OF ENGINEER
WORKON NORTH-EAST
FRONTIER
Having reviewed the problem in general terms which faced the
Engineers from the spring of 1942, we must now see in greater detail
what was involved. I t is proposed to leave consideration of the work
behind the front to develop India as a base for operations till a later
chapter, and to deal here only with such work as was necessary for
the conduct of operations on the North-East Frontier, for the defence
of India, and ultimately for the reconquest of Burma.
We have referred to the paucity of communications east of and
across the two great rivers, Brahmaputra and Ganges. Strange to say
the first engineer development in connexion with these rivers was
not so much the provision of crossing places or river-borne traffic, but
the institution of a fighting force of ships to patrol the hundreds of
miles of rivers and creeks composing the Ganges Delta, or Sunderbunds, owing to the danger of Japanese infiltration. In March, 1942,
the Transportation Directorate was charged with the raising of this
force, known as the Sunderhunds Flotilla, and later, as the No. 2,000
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Flotilla. I t was composed of river steamers and small tugs requisitioned in Calcutta and armed with Bren guns, and sometimes a
2-pounder anti-tank gun. The officers were a mixture of R.E., I.E.,
and Royal Indian Navy, together with a number of infantry and
artillery officers. The crews were Indian Engineers (Tn). The flotilla,
mustering some forty or fifty craft, carried out patrol work till
October, 1942, and although it was not involved in any action, its
personnel gained valuable experience which proved useful later
when they were called upon to assist in operations along the coast of
Arakan.
To improve the connexions between India and Assam across the
Brahmaputra the ferry capacity at Gauhati, where the railheads of
the Indian broad-gauge line and the end of the Assam metre-gauge
railway lay on opposite sides of the river, was increased by additional
craft and improved berths, and a new port, to be fed by river
steamers, was developed at Doinaigon, north of Jorhat, where the
Assam railway approached the eastern banks of the river. Later, in
1943, a further crossing was developed across the Brahmaputra at
Jogighopa. The capacity of the Assam railway was increased by a
partial doubling of the line, the provision of extra crossing places
on the single portion, the importation of extra rolling stock, and
the installation of a modern control system. I n this work, which was
carried out basically by the Bengal and Assam Railway, Indian and
American transportation units assisted, as they also did in the
development of new railheads and depots at Led0 and Manipur
Road. Later, as the air route to China developed, the Assam Line of
Communication was taken over entirely by the American Transportation Service.
Similarly, in eastern Bengal, Indian Transportation units assisted
in the development of the port of Chittagong and the formation of a
railhead and forward base in that neighbourhood.
I t has been mentioned above that an engineer organization had
been set up to push forward tracks from railheads to meet the Army
of General Alexander retreating from Burma. Leading from Manipur
Road (or Dimapur) railhead a poor road led into the plain of Imphal
and on to Palel. This track in good weather was just capable of taking
mechanical transport, but in the monsoon it was liable to cut up
badly and even, as occurred in the heavy rains of 1942, to be washed
away or blocked by falls of spoil from the mountain sides above.
Beyond the plain of Imphal there was nothing but mule tracks. The
improvement of these tracks and their extension were placed under
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the responsibility of a special D.C.E., Colonel G. R. Gilpin, with two
Cs.R.E., Lieut.-Colonels G. A. T. Pritchard’ and A. Guthrie,2based
on Imphal and Palel respcctively. These officers had only a few
Indian Engineer units, including 59th Field Company and 414th
Bridge Construction Section, I.E., and a small amount of mechanical
equipment at their disposal and carried out their tasks chiefly
through local contractors and labour. The Indian Public Works
Department carried out some of.the more technical work such as the
construction of some of the larger bridges. This small force was only
able, in the short time available before the arrival of the leading
troops retreating from Burma, accompanied as they were by a swarm
of refugees, to improve somewhat the existing tracks and to tear a
rough path 50 miles forward from Palel, over a saddle of razorbacked hills rising 4,000 ft. and dropping again over 5,000 feet towards Tamu. In the course of this work 414th Bridge Construction
Section, I.E., built a six-bay Inglis bridge across the River Lokchao,
and, dismantling it when the last of the Army had passed, brought it
back to Palel.
When the Burma Army arrived, the troops in the area with those
which came from Burma, including 17th Indian Division (C.R.E.,
Lieut.-Colonel R. S. B. Ward) and 1st Burma, renamed 39th Indian
Division (C.R.E., Lieut.-Colonel D. C. T. Swan), came under
command of IV Corps. The engineer troops under Brigadier Gilpin
also came under the orders of the C.E. IV Corps, Brigadier C. J. E.
Greenwood, and these with the engineers of the two divisions pressed
on with the work o f improving the road communications before
major work should be stopped by the outbreak of the monsoon.
The Viceroy sent a senior officer to co-ordinate efforts to speed up the
work, and he was able to obtain a quantity of mechanical roadmaking equipment by requisition in India. The P.W.D. organization
had been withdrawn early in May leaving much of its work unfinished. This the military engineers had now to complete rapidly.
In many cases the foundations of bridges were in, and cement and
aggregate on the sites. I t was clear that the piers would have to be
completed above monsoon flood level within three weeks. This entailed at one site the concreting of five central piers up to an additional height of 60 ft. The task was completed by a field company in
time, though, as the Chief Engineer reports, “It was agonizing to
see the piers grow daily and yet only keep a foot or two above flood
‘Bripdier G. A. T. Pritchard, C.B.E.
PColonelA. Cuthrie.
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level." Girden were specially designed and constructed from what
ironmongery could be found in Manipur State. Practically no
engineer stores were available owing to congestion on the low
capacity railway, and the few which arrived were mostly absorbed
near railhead. A hut hospital was completed at Imphal between
September and December, 1942, from local material incorporating
not a single nail, screw, nut or bolt; and the Manipur hydro-electric
installation, which had been wrecked by Japanese bombing in May,
was restored by cannibalization in ten days by a field company of
17th Indian Division which did not muster a single electrician on its
strength.
During the monsoon, owing to lack of proper shelter, anti-malarial
dothing or cream, and to insufficient training in protective measures,
the casualties from malaria, which is particularly rife in the plain of
Imphal, were heavy and the engineers in company with other troops
found the working strength of their units sadly depleted. One unit,
which was not abnormally stricken, reported one-third of its strength
absent from duty in September.
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The original plan for the post-monsoon period of 1942 was for an
advance by land, chiefly by General Stilwell's American-Chinese
force from Assam into Upper Burma, combined with a sea-borne
operation to capture Akyab and re-occupy Upper Arakan. Coincident with these, a force from Manipur should press on through the
Chin Hills to occupy Kalewa and Sittaung on the Chindwin River
and from there raid the Japanese lines of communication, thus drawing Japanese forces from the other fronts of attack and disorganizing
their administration. I t was hoped to launch these attacks in November, 1942, b u t the various factors already mentioned, the heavy
monsoon, the severe incidence of malaria, and the political disturbances, delayed the completion of preparations in Assam, while the
diversion of reinforcements, ships and landing craft to the operations
in Madagascar deprived India of the means of mounting a seaborne
expedition.
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Undeterred, General Wavell, to whom a R.E. officer, Lieut.General E. L. Morris' was Chief of the General Staff, decided that,
'General Sir Edwin L. Morris, K.c.B.,
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even if he could not carry out a seaborne landing about Akyab, in
spite of the difficulties of the operation he would stage an overland
attack through Arakan to its southern extremity at Foul Point, from
which, with the few landing craft he had available, he hoped to
launch a short-range assault on Akyab. The advance down the
Arakan c o a t was to be carried out under G.O.C. Eastern Army by
14th Indian Division, while 6th Infantry Brigade of 2nd (British)
Division, with 5th Field Company R.E., which had been specially
trained in such operations, was to carry out the landing attack on
Akyab.
The coastal plain of Arakan, which lay between the hills of the
Arakan Yomas and the coast and through which the advance of 14th
Division was to be made, was low-lying land partly cultivated in
paddy-fields divided by muddy dykes and foul tidal channels. Where
the ravines from the hills ran down to the coast muddy inlets or
chaungs were formed. These were edged with mangrove swamps,
which also abounded along the coast, their entrances being blocked
by mudbanks and islets. The coasts were lined with low-lying
islands and offered no landing places except at the mouths of the Naf
and Mayu Rivers which were in the area held by the Japanese. There
were no roads and the few tracks which existed were frequently
interrupted by the chaungs. The hills were covered by dense jungle
of bamboo and matted undergrowth penetrable only to men armed
with cutting tools. The surface soil had decomposed into a crumbling
mass with no stability. There was no stone, no useful hard timber,
and the principal local material the engineer could use was bamboo.
I t is a country where months of dust are succeeded by long periods,
during the monsoon, of rain, floods and mud. Altogether a most
unpromising area for the prosecution of operations, and for the many
tasks of the military engineer.
East of the hills the Kalapanzin River ran parallel with the coast
which it reached at Foul Point, thus separating the Arakan Peninsula
from the rest of Burma. The broad valley through which the river
flowed was similar in verdure, soil, and general lack of communications to the coastal strip, and offered a no less difficult line of advance
to the south.
In preparation for the operations port construction, railway and
works units, I.E. developed the port and vicinity of Chittagong as an
administrative base, and also constructed airfields for the R.A.F. in
support of the army. Further forward the engineers of 14th Division
started, as soon as the monsoon had passed its main intensity in
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October, to extend tracks forward. From the existing road head at
Dohazari, some little distance south of Chittagong, 73rd Field
Company, I.E.converted an existing cart track with many water
gaps into a road fit for Class 5 traffic as far forward as Ramu, where it
connected with another built by 74th Field Company, I.E., from
Cox’s Bazaar to which place the unit had been transported by sea.
Temporary bridges were made with felled trees and, where the
rivers were too wide to be bridged this way with the smaller timbers
available, they were made fordable, or ferries of country boats were
constructed. To form a surface for much of the road coal had to be
imported, kilns built, and millions of bricks baked. Incidentally
74th Company was the only unit of the Divisional Engineers
which had been trained and equipped for operations in the
jungle. The others had served their apprenticeship in the Western
Desert of Africa. The track was extended to Bawli Bazaar by
20th November, a 400-ft. bridge being built by 73rd Field Company
over the Pruma Chaung, and a track driven over the hills to Goppe
Bazaar.
When the campaign, delayed by weather and administrative
difficulties, opened in December, the enemy held Maungdaw and
Buthidaung with a force estimated at two battalions with eight guns.
Accordingly, in the first weeks of December, a road fit to take tanks
and vehicles was built forward from Bawli Bazaar to close contact
with the Japanese posts, and the Goppe Bazaar mule track was
extended down the Mayu River towards Buthidaung. On 16th
December, just as the attack was about to be launched, it was found
that the enemy had abandoned their positions and retired south.
The engineer units were then able to connect up their tank and mule
tracks to the only existing road in the area, that from Maungdaw, a
small steamer station on the coast, across the coastal plain and over
the hills between the higher points of which it passed through two
tunnels, before descending again to Buthidaung, a small river
port on the Mayu. This road was in a fair condition and undamaged,
but too narrow for two-way traffic. By 27th December, the columns
moving down the coast and the Mayu bad reached Indin and almost
to Buthidaung respectively, and it seemed that the Japanese were
withdrawing altogether from the Mayu Peninsula. The two brigades
involved in the operations were now 150 miles from railhead with the
fair-weather road and track so hastily made by the engineers
behind them, and the weatherwas far from “fair.” Heavy rain turned
the surface into a mud slurry in spite of all the efforts of the com-
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panies. A pause was therefore imposed on operations, and, when the
advance was resumed on 6th January, it was found that the enemy
had recovered his poise and had constructed strong defences about
Donbaik and Rathedaung. During the pause the engineer companies had pushed mule tracks forward, and, now that it was found
necessary to stage a formal attack on the enemy positions, the
road down the Mayu towards Rathedaung was improved to take
M.T.
Several attacks against the enemy positions on each side of the
hills failed during the next two months and it was clear that the
enemy had been considerably reinforced. Then, early in March, he
began to react. Flank protection troops, which had been pushed out
into the Kaladan Valley, were driven in by enemy columns which
had worked up the Kaladan River from Akyab and through the hills
from the Irrawaddy. Using the infiltration tactics which they had
employed with such success in Malaya and the occupation ofBurma,
they cut in on the line of communication of the forces before Rathedaung. 74th Field Company, which, with two companies of an
Engineer Battalion, I.E. and an Infantry Company, under the name
of “Daiforce,” had been sent to complete a new road along the east
bank of the Mayu River by which relief might come, bore the first
brunt of the attack. A Japanese force had seized a knoll at Kyauktaw
on the line of the road, and “Daiforce” was sent to co-operate in its
expulsion. This was done, but next day, 15th March, it was decided
to withdraw the force from Rathedaung. All animals and heavy
equipment had to be left behind as there was neither time nor facilities to get them across the river. For the crossing 74th Company
provided and operated ferries, and in the continued retreat carried
out several demolitions.
The enemy following up, crossed the hills and threatened the
communications of the brigades facing Donbaik. 74th Company,
which had got back to Maungdaw, was dispatched down the coast
road to intercept them, but found Indin already occupied, and,
having only its rifles and no supporting arms, was unable to eject the
Japanese. The force at Donbaik was withdrawn after fighting, and by
the middle of April our troops were back on the line covering the
Maungdaw-Buthidaung road. Again using infiltration tactics the
Japanese penetrated the position, and it became necessary to withdraw to our original positions south of Bawli Bazaar by the middle of
May when the monsoon broke. By this time the direction of operations in the Arakan area had been assumed by X V Corps, commanded
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by Lieut.-General Slim, late of Burma Corps with Brigadier C. C.
Swift as C.E.
As General Wavell admitted in his dispatch, the result of the
Arakan operations was undoubtedly disappointing. I t had been
undertaken in spite of the fact that shortage of landing craft made
amphibious operations against Akyab impossible, with a full
realization of the difficulties of the overland advance, and that the
troops employed were not fully trained or equipped for such operations. General Wavell judged it would be better for the morale and
training of the troops to take part in offensive action rather than
sitting down waiting for the Japanese. Also he felt that a check to the
Japanese continued run of success was necessary to discourage their
pressing on towards the invasion of India. In this last respect he was
certainly proved correct, for Japanese documents captured after the
war give one of the reasons for their failure to invade India in the
winter of 1942-3, to be the Allied offensive in Arakan. On the other
hand, though our troops engaged had gained valuable experience
and training in the jungle fighting, their morale had suffered from
the continuous engagement in an unhealthy climate, and there was a
tendency, especially amongst troops which had not been engaged, to
look on the Japanese soldier as a superman.

OPERATIONS
OF IV CORPSABOUT IMPHAL,
WINTER,1942-3
It will be remembered that the plan for the winter of 1942-3,
envisaged, as well as the offensive in Arakan, an attack into north
Burma by General Stilwcll's Chinese force from Assam to join hands
with a Chinese drive from the east from Yunnan, and pressure by IV
Corps from Manipur. Unfortunately neither of these offensives
could be staged in time, and as will be seen the operations of I V
Corps could not be pressed to the extent intended. The failure to
bring adequate pressure on these fronts undoubtedly allowed the
Japanese to reinforce their troops in Arakan to meet our thrust in that
direction.
The original intention for I V Corps was that it should advance
into Burma, establish itself on the Chindwin River between Kalewa
and Sittaung, and by patrol activity keep as many Japanese troops
as possible pinned in that area away from the other two fronts.
During the monsoon of 1942, 23rd Indian Division occupied
positions covering possible routes of advance by the Japanese from
the east to the Plain of Imphal and the Engineers of the Division

(C.R.E. Lieut.-Colonel R. St. C. Davidson), less their Field Park
Company which had not yet arrived, were kept busy improving and
maintaining the routes to the forward positions on the tracks to Tamu
and Ukhrul, and also assisting their brethren of 17th Indian Division
(C.R.E. Lieut.-Colonel R. S. B. Ward), which was reforming about
Imphal, in maintaining the vital supply route from Dimapur and
Imphal. With little or no mechanical equipment, scarcity of transport, and the assistance of primitive and unskilled native labour, the
Engineers, with other troops of the Divisions, toiled to defeat the
elements. The track surfaces in the incessant rain turned to sloughs of
glutinous mud in which vehicles wallowed up to their axles and the
workers became more and more coated in sticky mud.
Interspersed with the long periods of trying to maintain some
reasonable surface to the roads, came days of even more intensive
floods, when large stretches of roads and their bridges were completely washed away. Such a day was the 5th June when the road
diversion over the Thoubal River disappeared under a 15-ft. flood,
the bridge a t Palel was washed away, and five landslides occurred on
the road from Palel to the main forward position at Shenam. But the
most serious break occurred on the main Dimapur to Imphal road on
19th June when the whole road on the steep hillside at the fortysecond milestone collapsed in a gigantic landslide. In spite of the
efforts of all hands which could be directed on to the work this main
line of communication of IV Corps was out of action for some weeks.
Besides the work on the roads, much had to be done to provide
accommodation and administrative installations for the ever-growing
force about Imphal.
With the end of the monsoon, preparations for the advance to the
Chindwin were got under way. There were two possible routes forward. The first, the road from Imphal by Palel to Tamu in the
Kabaw valley, which had been roughly made in the spring to assist
the withdrawal of the Army from Burma, and which had been
dismantled as far as bridges were concerned, and then washed away
by the monsoon floods. The distance from Imphal to Palel was 28
miles and from Palel to Tamu another 36. The other possible route
was from Imphal by Bishanpur to Tiddim, a distance of 162 miles,
and thence by Fort White down into the Kabaw valley at Kalemyo.
From the tactical point of view the latter had certain advantages in
its approach to the river, as it was screened by hills to the east until
close to Kalemyo, whereas an advance from Tamu to Kalemyo would
be exposed throughout to enemy attacks from across the Chindwin.
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From the engineering point of view the route by Tamu would be less
difficult to construct, as it more rapidly reached the Kabaw valley,
while that by Tiddim would have to be constructed through the
mountains for a much greater distance. General Irwin decided that
work should be concentrated on getting the Tiddim road through
first.
Work on this road had been started by the Tehri Garwhal Field
Company, Indian State Forces. This unit, composed of mountaineers
from a state high up on the slopes of the Himalayas, and well
accustomed to road making in the hills, was equipped with one
tractor, one small roller, and a few lorries well past their prime. I t
was assisted by local labour armed with the tools of their ancestors,
and local contractors who had in peace-time maintained the rough
track and crazy bridges which had at that time been called “the
road.” With the approach of the end of the monsoon, 17th Division
was brought up to the right flank of 23rd Division, astride the Tiddim road, and the Divisional, and other, engineer units also set to
work extending the road forward.
The distance by road from Imphal to Tiddim was just over 160
miles. The first thirty or forty miles out of Imphal to beyond Bishenpur was by local standards already reasonably good, and would take
jeep traffic in all weathers, and lorries in all but the worst rains.
Beyond that the track had, before the war, been fit for little but mule
traffic, though, at the time of the retreat of the Army from Burma, it
had been slightly improved and would take jeeps in reasonable
weather for some distance farther towards the gorge of the Manipur
River. The better part of the road south of Imphal ran through a
fairly level plain covered with open forest. But thereafter the formation crossed hills at 7,000 feet, and then plunged down again 1,800
feet creeping along the sides of valleys whose slopes ran at seventy
degrees. At times, usually on the higher ground, the track ran
comparatively easily through open hardwood forests, at others the
way had to be hacked by hand through a dense mass of scrub forest
or matted jungle. In the valleys the beds of streams and rivers, sometimes almost dry but liable in a few hours to become raging torrents,
had to be crossed, the most important being the Manipur River,
126 miles out of Imphal. Beyond this river the road had to climb
2,000 feet to Tiddim, 36 miles farther on, practically the whole of
the rise being in the last three miles. The Tehri Garwhal Field
Company concentrated on the work on the first IOO miles out of
Imphal, and by March, 1943, had rendered it capable of taking
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light M.T. traffic. Beyond this, on the 26 miles of difficult country
leading down to the Manipur River, the whole of 17th Indian
Division, working under the technical direction of its engineers,
drove the road through by brute force. The last 36 miles from the
river to Tiddim was built by P.W.D. engineers using local labour to
the general plans of C.R.E. 17th Division. The last three miles of this
stretch, involving the 2,000-ft. climb to Tiddim village, and which
later became known to’ the troops as “The Chocolate Staircase,”
zig-zagged upwards through thirty hairpin bends clinging to the
steep sides of the mountain.
The crossing of the 35o-ft. Manipur River was at first achieved by
light rafts capable of transporting jeeps, and in this way, by stupendous efforts and many heart-breaking experiences by all concerned, a
through road passable by jeeps was opened by the end of March,
1943. But if a substantial force was to be maintained at Tiddim and
rendered capable ofoffensive action towards the Chindwin River and
beyond, much more work had to be done, though, as will be explained later, the main engineer effort was now diverted to the other
road through Tamu. The light ferry was reinforced by a 16-ton raft,
but in the rising waters caused by the oncoming of the monsoon these
rafts became unmanageable. Accordingly eight locally made pontoons were brought up and these with the original rafts formed into a
rough bridge.
The bridge in turn was swept away by a still greater rise in the
river in June. In expectation of this, work had already been started
on preparations for the erection of a Class 18 Bailey bridge, but the
parts for this could not be brought forward till the road from Imphal
had been still further improved. Accordingly, it was decided to build
a suspension bridge to take jeeps. The cables, each of which weighed
1,300 Ib., had to be carried in small caravans, each composed of three
jeeps tethered head to tail, over the rough road from Imphal.
The bridge was completed by 60th Field Company, I.E., in
August and continued to carry jeep traffic to Tiddim till December, when the end of the monsoon and the subsequent fall in the level
of the river permitted a floating bridge to be built again, and so it
became possible with improvements in the road behind to get lorries
through. The same improvements permitted the bringing forward of
stores for the Bailey bridge which was erected in January, 1944.
Having built the road, it was now necessary, to enable 17th
Division to concentrate in the Tiddim area, to provide a water supply
of 69,000 gallons a day at the village. This supply could only be
T H E IMPHAL-TIDDIM
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obtained at all seasons on the floor of the river valley. The C.R.E.
had, therefore, to prepare a scheme for the impounding of sufficient
water, pumping it up 2,500 ft., and providing storage at the top and
at various points en route. The carrying out of the project was
entrusted to 428th Field Company, I.E. As loads on the road at the
time were limited to 15 cwts., the size of pump available, involved,
after some experiment to find the maximum individual lift, a series
of seven stages at each of which a pump and storage tanks had to be
provided. On the steepest part of the line the sites of the pumping
stations were very difficult of access and the delivery of plant and
materials called for extreme ingenuity and resource by the officers of
the company. An unusual danger to the pipeline and one that necessitated its burial for a considerable distance, was from the assaults of
flour, jam tins, and z5-pounder ammunition, arriving from the sky
where the line crossed the supply dropping zone of the garrison.
While this work was going on in establishing a forward concentration
area about Tiddim, small Japanese forces operated from across the
Chindwin against our troops in the hills, and these in their turn
pushed strong patrols down to the river. Engineer detachments
frequently accompanied these patrols, improving the tracks, building
ferries or rough bridges across the streams, and taking their share in
the fighting.
Early in February, 1943, the strategic situation was considerably
altered when General Wavell learnt that the operation planned to be
carried out by the Chinese Armies in Yunnan, and to which the
intended advance of IV Corps from the Imphal area was to be subsidiary, would not be launched on account of administrative difficulties. Any immediate major offensive hy IV Corps would therefore
have no strategic object, but General Wavell decided that the utmost
activity must be shown in order to disorganize any invasion by the
enemy, and also to prepare the way for an advance in strength into
Burma when this should become feasible. As a first measure he
decided to reverse the previous decision as to priority in road construction forward to the Chindwin, and to concentrate the maximum
efforton the road through Tamu, in the Kabaw valley, and thence to
Chindwin at Sittaung. He considered that with the limited resources
available in road-making equipment and transport for materials, and
the difficulty of maintaining large numbers of labour in the forward
area, it was better to concentrate on the Tamu road which was
known to be reasonably practicable. Accordingly the Engineers of
17th Division wereleft to carry on as best they could with the

,

FIRST CHINDIT EXPEDITION

‘95
Tiddim road, with such success as has already been told, while the
rest of the engineer effort was switched to the road through Tamu.
But before describing the work on this road reference must be made
to the other major decision made by General Wavell at this time, and
an account given of its outcome.

FIRSTCHINDITEXPEDITION

,

Early in 1942, General Wavell had asked for and been granted the
services of Lieut.-Colonel 0.C. Wingate R.A.,’who had served under
him earlier in Palestine and Abyssinia, to organizeguerrilla activityin
Burma. During 1942, Brigadier Wingate, as he had now become,
organized and trained in India a brigade intended for long-range
penetration behind the enemy lines. The first intention was that it
should be used in conjunction with the planned offensive by Chinese
forces in northern Burma in the spring of 1942 and by XV Corps in
Arakan, to disrupt the Japanese communications and to impede the
reaction of their forces to the Allied offensive. When these operations
had to be cancelled, General Wavell decided to use Brigadier
Wingate’s force independently on a similar task to hinder the launching of any Japanese offensive and to gain experience for an invasion
later by Allied forces when this became possible. To achieve this
object Wingate’s force, henceforth to be known as the “Chindits,”
was launched in February, 1943, through IV Corps to the Chindwin, .
and was thence to penetrate in small columns maintained by airdropping, into north central Burma. Here it was to cut the railway
and to create as much damage and disorganization as possible on the
Japanese lines of communications, especially those maintaining
enemy forces which were threatening our outpost at Fort Hertz in
north Burma. With the epic doings of the Chindits we are not here
greatly concerned as no unit of engineers was included in the force,
though several R.E. officers and other ranks were included in the
columns as individuals. Noticeable amongst these was Major J. M.
Calvert? R.E., known in the force affectionately as “Mad Mike,”
who commanded one of the columns. His column, after advancing
about eighty miles beyond the Chindwin across several mountain
ranges and the Mu River, and through dense jungle country infested
with Japanese, struck the railway at Nankan, south of Indaw. In spite
ofthe attacks by superiorJapanese forces the rail was cut in seventy-five
‘Major-General 0. C. Wingate, D.S.O. Killed on Service 1943,
’%BrigadierJ. M. Calvert, D.S.O.
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places and one large girder and two smaller bridges with their
abutments were completely destroyed. This task completed, Calvert’s column pressed on eastward and, crossing the Irrawaddy
River, continued to create havoc and alarm on the Japanese communications with other columns of the force. On 25th March, when
about to cross the Nam-mit River near Myitson, Calvert received by
wireless an order for the withdrawal of all columns to India before
the monsoon should break. Taking a route to the south of that by
which it had come, Calvert’s column crossed the Irrawaddy near
Tagaung and, when recrossing the railway far to the south of its
previous action at Nankan, created another series of demolitions.
After great hardships, as the column in the last stages of the withdrawal had to destroy their mules and wireless sets, and were thus cut
off from supply by air-dropping, the party emerged on the east bank
of the Chindwin near Auktaung, where they were welcomed by the
advanced posts of IV Corps. No man in the Chindits had marched
less than a thousand miles and at the time of its recall Calvert’s
column had suffered less than 6 per cent casualties from all causes. I n
the last stages the casualties from exhaustion and disease were much
heavier. In spite of these losses there is little doubt that the Chindits
largely achieved their object. Pressure on Fort Hertz was relieved, a
captured Japanese document gives the effects of the raids as one of
the causes that they were unable to undertake an offensive against
India and Assam in 1943; much valuable experience in jungle
fighting and the methods and weaknesses of the Japanese had been
learnt, and it had been shown that, with training, the Commonwealth
soldiers were more than the equal of the Japanese in jungle fighting.
This last was ofvital importance as, owing to the continuous successes
of the enemy in Malay, Burma and Arakan, an inflated idea of the
efficiency of the Japanese soldier had become general, and the
morale of our forces had suffered accordingly.

THETAMU
ROAD

In the efforts to assist the original Burma Army to withdraw to
safety, the road to Tamu from Imphal had been made roughly
passable for jeeps in dry weather, but in the subsequent withdrawal
of the covering forces closer to Imphal the principal bridges had been
dismantled and carted away, and in the monsoonof 1942 theso-called
road had largely disappeared, and in many places had been completely washed away. At first during the monsoon the efforts of such
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units of 23rd Division Engineers as could be spared from the vital
Dimapur-Imphal road were concentrated on making all-weather
roads to maintain the forward brigades about Pale1 and Litan. As the
rains subsided, and in preparation for the intended operations in
the spring of 1943, work started on improving the roads forward to
the Chindwin, especially that through Tamu. In spite of the first
decision that engineer efforts should be concentrated on the Tiddim
road, 23rd Division, with its own resources, carried on. The road was
steadily improved and the bridges replaced. Considerable difficulty
was experienced with the bridge over the Lokchao River. The parts
of the Inglis bridge which had been dismantled after the retreat were
scattered at Imphal and had to be collected. The main elements
were too large for the transport normally using the road. However,
by various means the whole was got forward and assembled. Launching was effected by using one bulldozer as a counter weight and
pushing the bridge across with another.
In the pre-monsoon period of 1943, besides the work on the road,
units and detachments of 23rd Divisional Engineers operated with
patrols and columns, acting along and across the Cbindwin in support of the departure and return of Wingate's Chindits. In these
operations, besides engineering tasks, the units were frequently involved in fighting with Japanese columns, and learnt much ofjungle
fighting which was to prove of value to them in the months to come.
With the change in priority from the Tiddim to the Tamu road in
February, 1943, IV Corps Troops Engineers (C.R.E. Lieut.-Colonel
H. A. Macdonald') and extra labour were turned on to the latter road
and its extensions to Sittaung on the Chindwin River and southwards
down the Kabaw valley. By the commencement of the monsoon the
road to Sittaung had been made fit for 15-cwt. trucks, and that down
the Kabaw valley was a fair-weather track for jeeps for 35 miles.
Much of the foundations had to be of corduroy, and, in moving the
heavy teak logs for this and the many timber bridges which were
built, elephants were largely used. During the monsoon shingling and
metalling the road through to Sittaung was continued and hard
work kept it passable for motor traffic till the drier weather returned
in October.
THE T A M U ROAD

ENGINEER
W O R K IN ASSAM
AND EASTERN
BENGAL.-G.R.E.F.
While the engineers of forward formations were thus struggling to
make and maintain communications in the operational area, much
'Lieut.-Colonel H. A. Macdonald.
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engineering work was required on communications and airfields in
the areas ofAssam and eastern Bengal behind the Eastern Army. The
problem became so extensive that, in the autumn of 1942, the
Commander-in-Chiefcalled for an examination of engineer tasks and
resources in the area. The General Stafi accordingly fixed priorities
of such tasks and came to the conclusion that an independent
engineering force would have to be organized, the primary function
of which would be to carry out major works in the advanced area.
The first proposal was to set up a n independent civil force, but this
idea was abandoned on account of the difficulties involved in having
a civil organization working in the forward area. Accordingly, in the
spring of 1943, an engineer force, known as GeneralReserve Engineer
Force (G.R.E.F.) was set up and Brigadier S. A. Westrop’, with
Colonel W. G. Lang-Andersone as his deputy, was appointed to
command. The establishment provided only for a headquarters for
direction and administration of such units of engineers and the
necessary services, and of civil labour, as might from time to time be
allotted to it. I t was given its own vehicle sign, a five-pointed yellow
star with the letters G.F. in black in the centre. It was controlled
directly from G.H.Q. India, principally by the department of the
E.-in-C., this centralization of direction being considered essential to
prevent dispersion of the efforts of the force by local commanders.
The prime task of G.R.E.F. was the construction of all airfields in
Assam required by the U.S. Air Force operating over the “Hump.”
The work on these airfields had been progressing slowly under the
leisurely methods of civilian workmen operating under the direction
of local staffs. Of the seven airfields then under construction, one was
almost complete hut had no hard standings at dispersal points; the
remaining six were not nearly so far advanced. The programme provided for three more fields to light-bomber specification, each with
forty hard standings, and also accommodation for 30,000 American
troops, workshops, warehouses, offices and other necessary buildings
for the American operational bases.
The rapid completion of this programme was considered a matter
of the highest strategical and political importance and had been
urgently pressed for by the President of the U.S.A. on the British
Prime Minister.
While assembling in eastern Bengal, G.R.E.F., in the spring of
1943, undertook two tasks which would assist in the more rapid
‘Brigadier S . A. Westrop, c.B.E., D.S.O.
BBrigadier W. G. Lang-Anderson, O.B.E.

,

'99
progress of their main project. These were the construction of a main
access road from Bongaigon over the Jojighopa ferry to Dimapur, for
which purpose it took over control of the C.R.E. and the units already
working thereon, and the construction of a petrol pipe-line from
Chandranathpur to Dimapur, a distance of 146 miles. The purpose of
this pipe-line was to relieve the railway of some of the petrol traffic,
and particularly over the difficult hill section where trains had to be
split into four to take the steep grades. Though work on this pipe-line
was started in April, 1943, it was not finished till after the period
covered by this chapter. For this reason, and because its construction
is more conveniently dealt with in its ultimate forward extension and
other similar projects, the work it entailed will be described later.
(Chapter X, page 268.)
In May, 1943, the main body of the Force moved to the Assam
oilfields, with headquarters at Dibrugarh, leaving a small party
behind in southern Assam to look after the road and pipeline construction. To meet its extended obligations the staff of G.R.E.F. was
expanded to include Transportation, Movements and Labour
officers.
Not only had the work on the construction of the airfields and
buildings to be organized and carried out by G.R.E.F., but the
organization had to arrange for the provision of stone and for the
collection and bodily welfare of the enormous mass of labour which,
in spite of some increase in the amount of mechanical equipment
available, was necessary for the work. Only at one airfield was
aggregate to be found in close proximity to the work. At all the others
stone and gravel had to be brought from distances up to sixty miles.
While all the sites were rail served, the railway facilities were insufficient to achieve the target of twelve trains per day required. To
improve matters in this respect special steps were taken by Movement
Control and the Assam Railway, including wireless communications
from quarries to traffic control centres. The stone quarries themselves
had to be largely developed. Four of the five major sources were in
peace-time not normally workable in the monsoon period. One was
the far side of the Brahmaputra and the available boats were insufficient for the required traffic and not suited for use when the river was
in flood. To overcome this difficulty fifty additional country boats
were requisitioned, while the I.W.T. Section of Transportation
provided several motor boats and tugs to enable the country boats
to face the stiff current. At other quarries, owing to periodic flooding,
it was necessary to obtain the service of a mechanical equipment
G.R.E.F.
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section with draglines and tractors to excavate the gravel under the
water. Thus, by one means or another, the supply of aggregate was
greatly improved and the work was not greatly impeded by shortage.
In the matter of recruitment and administration of labour much of
the burden was taken off the shoulders of the R.E. Staff by the Indian
Tea Association, which in peace-time employed most of the labour in
the area. This Association had at an early stage formed an organization to provide and look after the labour on Army projects. On each
site the labour was supervised by a European detailed by the
Association, which also provided District Managers who made, in
conjunction with the Army authorities, the necessary administrative
arrangements for food, housing, etc. For the G.R.E.F. projects a total
of about 33,000 coolies was required and many of these had to be
imported from other parts of Assam. For the more skilled work,
besides units of Royal and Indian Engineers, several units of military
and civil pioneers came under the orders of G.R.E.F.
While the Indian Tea Association took so much of the load of
administration off Headquarters G.R.E.F., the provision of stores
and supplies for this mass of labour and their dependants involved
heavy traffic on the roads. To meet all the calls for transport for this
and the works G.R.E.F. had five and a half transport companies
each of 125 lorries placed at its disposal. But the Assam roads were
not designed for the traffic of such a large quantity of heavy transport
and, to keep them open, particularly during the monsoon when the
average rainfall amounted to IOO inches, meant a further very heavy
strain on the resources of the organization.
The original intention, when the G.R.E.F. was entrusted with the
construction of the Assam airfields, was that the force should, on
completing the programme in the autumn of 1943, be withdrawn to
undertake the task of building the road through Tamu to Kalewa to
full standard to take heavy motor traffic in all weathers. But as the
summer progressed the growth of the American forces in Assam
increased the commitments continuously, and it became clear that,
even when the airfield programme was finished, a large force of
constructional unitswould still be required in that area. It was, therefore, decided further to divide G.R.E.F., the main headquarters with
part of the force moving to the Imphal area and to come under
Eastern Army (and later Fourteenth Army), while a detachment
remained under Colonel M. Pearce' in Assam under the orders of
G.H.Q. India.
'Brigadier M. Pearce, O.B.E.
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While main G.R.E.F. was henceforth responsible for work allotted
to it in Fourteenth Army area, and for the completion of the construction of the oil pipe-line to Dimapur, the detachment remained
responsible for the construction of the main road from the latter place
to Ledo, for the British pipe-line and oil installations connecting up
the airfields in northern Assam, for the airfields themselves, and for
all the housing and other constructional work required by the
Americans west of the Led0 base.
G.R.E.F. ON THE TAMU
ROAD
For Fourteenth Army the principal task of main G.R.E.F. was the
improvement of the road forward from Imphal to Tamu as soon as
the cessation of the rains made useful work possible. During October,
1943,the mass of the force was assembled about Imphal ready to
commence work. The total force deployed on the work amounted to
26,000 men including 3,500 trained and armed technical units,
zo,ooo military and civil pioneer units, and 2,500 labourers from the
tea estates.*
The task set to the main force was the completion, by 1st May,
1944, of a two-way all-weather road from Imphal to Tamu, a distance of 74 miles, with additional instructions to carry out bridging
and earthwork from Tamu along the Kabaw valley towards Kalewa
as far as the tactical situation might permit. The first 30 miles ran on
the comparatively flat Imphal plain, but the remaining 44 crossed
some of the most difficult country in the Naga Hills. The road
crossed a number of razor-backed hills, the first with a rise of 2,000 ft.
to Palel followed by one of 6,000 ft. at “The Saddle.” I t then
plunged goo ft. down to Tamu. The work was divided as far as possible equally between two sections each in charge of a C.R.E. (the
forward, Tamu, section under Lieut.-Colonel Carrol; Lieut.-Colonel
Robinson taking the Palel section). Each section was further subdivided into four, each under a R.E. officer. The whole of the
mechanical equipment was concentrated under the control of
Lieut.-Colonel F. D. Peacock, R.E.’
*The details of the many Engineer units and detachments employed
would be too lengthy to insert here, and it is possible only to give that of
R.E. Headquarters and units. These were Cs.R.E. G.R.E.F. Troops,
Nos. I O I and 107,58th Field Company, 864th Mech. Equip, Company.
R.E. units and Headquarters with the G.R.E.F. detachment left in
Assam included: Cs.R.E. Nos. 108 and I 19, and 62nd Field Company.
lLieut.-Colonel F. D. Peacock.
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Elaborate arrangements had to be made for the quarrying, crushing, and grading of stone the supply of which of suitable type was
scanty in these hills. The main quarries were in charge of 58th Field
Company R.E. and 440th Indian Quarrying Company I.E. The
earthwork was prodigious, it being calculated that the total quantity
shifted amounted to four million cubic yards. Drainage, bridges and
culverts were of the utmost importance in a steep country, full of
re-entrants, with an average rainfall of about eighty inches. Culverts
averaged about eight per mile and were usually constructed of
corrugated iron cylinders of the Armco type. For the main bridges
Hamilton spans were used, but in the forward area, to avoid the long
carry forward of bridging material, timber bridges of the local Ind
trees were used. Some of the latter were constructed by building
timber crib piers leaving 20-ft. spans to be bridged by 24-ft. trunks,
30 in. in diameter, laid side by side. The handling of these great logs
of timber with a specific gravity of more than one was no simple
operation, but was made possible by the use of elephant companies.
These elephants organized by Lieut.-Colonel W. H. Williams, known
throughout the Fourteenth Army as “Elephant Bill,” did magnificent
work now and throughout the campaign. Colonel Williams had a
large force of trained elephants most ofwhich had in peace-time been
employed in the Burma Timber Industry. These animals were extraordinarily sagacious and adept at handling heavy timber. In the
Kabaw valley much use was made of their “Elephant Bridges” for
crossing streams and rivers in the low-water seasons. Large tree
trunks were placed at about ten-foot spacing across the stream and
parallel to its banks, then further tree trunks were laid side by side
across these with gravel on top to form a roadway.
When in March, 1944, the work had to be abandoned on account
of the Japanese offensive, as will be told in the next chapter, the road
as far as Tamu was practically complete, and about ten miles of the
formation and bridging of the road from that place down the Kabaw
valley was well advanccd.

,
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CHAPTER VI11
THE WAR AGAINST JAPAN (IV)
SOUTH-EAST ASIA COMMAND, 194311
Creation of South-East Asia Command-Operations in Arakan, winter
offensive on
I g43-4-Japanese
offensive, spring I g#-Japanese
Central Front-British
counter-offensive, April, IgM-General
Stilwell's operations and construction of Led0 Road-Second Chindit
expedition, spring 1944.
(See Map 8, facing page 187 in Chapter VII; Map g, facing
page 232, and Map I I , facing page 260 in Chapter IX)
CREATION
OF SOUTH-EAST
ASIA COMMAND
WITH the elimination of the Axis forces in North Africa, and the
repulse by the Russian Army of the German attacks against Stalingrad and towards the Caucasus, it was possible for the Allies to direct
more attention and also more material and forces to the war against
South-East Asia. It was decided in the summer of 1943to co-ordinate
the land and air forces of the British Commonwealth, those of the
U.S.A., and the British Eastern Fleet, which were at that time under
three separate commands, under one Supreme Commander.
Accordingly, in August, Vice-Admiral Lord Louis Mountbatten' was
appointed to the post and was instructed to form South-East Asia
Command and to take over control in November, Major-General
D. Harrisone being appointed Engineer Adviser and later Engineerin-Chief. The new command, which was to take charge of all
operations against the Japanese west of Singapore inclusive, was
relieved ofinternal security, the defence of India's other frontiers, and
of the building up of the necessary base for the maintenance of
external operations. I t was deemed necessary on constitutional
grounds, and also to avoid the Supreme Commander S.E. Asia
from being overwhelmed with administration, training, and internal
political matters, for India Command to remain separate under its
'Admiral Earl Mountbatten, K.G., etc.
%Major-GeneralD. Harrison, C.B., D.S.O.
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own Commander-in-Chief,now General Sir C. Auchinleck. Thus the
Engineer-in-Chief, India, remained responsible for all the engineer
work required to convert the country into a base of operations and as
a reception and training area for the whole of the forces within its
frontiers. This enormous task, of which the early stages have been
described in previous chapters, will be treated separately later on.
This chapter will deal with the operations of the troops allotted to
South-East Asia Command.
In anticipation of the setting up of the new Command, the
organization of the forces in India and of those operating on the
frontiers of Burma was adjusted in the autumn of 1943. Fourteenth
Army, Commander General Sir G. Giffard,' C.E. Brigadier H. E.
Horsfield,ewas formed to control all operations on the Assam Eastern
Frontier, being cut out of the old Eastern Army, the remainder of
which became Eastern Command (Commander Lieut.-General
A. G. 0. M. M a ~ n eC.E.
, ~ Brigadier C. C. Swift). The former being
operational was to come under S.E. Asia Command, while the
Eastern Command remained under Commander-in-Chief, India. It
was further arranged that, on the advent of S.E. Asia Command, all
Army forces operating under its orders should be controlled by a new
I I th Army Group to which General Giffard was appointed to the
command, he being succeeded in the Fourteenth Army by Lieut.General W. J. Slim. I ~ t Army
h
Group comprised Fourteenth Army,
XV Corps in eastern Bengal and Arakan, and Ceylon Command
with its outlying island naval and air bases. Later XV Corps was
absorbed into Fourteenth Army which thus became responsible for
all operations on the Burma frontier.

OPERATIONS
IN ARAKAN,WINTER1943-4
I t had been Admiral Monntbatten's intention to open his campaign by an amphibious attack on Akyab or Ramree Island on the
Burma coast so as to avoid another frontal attack down the Arakan
with its notorious climate and poor communications. This, however,
proved impossible for lack of landing craft which were now being
concentrated on the higher priority campaign in Europe. Accordingly, in November, as soon as the ground had dried out somewhat
'General Sir George Giffard, o.c.B., etc.
eBrigadier H. E. Horsfield, c.B.E.,M.C.
3General Sir A. G. 0. M. Mayne, G.c.B., etc.
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after the. monsoon, XV Corps under Lieut.-General A. P. F.
Christison,’ Chief Engineer Brigadier L. I. Jacques,a advanced from
its position covering Cox’s Bazaar, southwards along the Mayu
peninsula. I t will be remembered that this peninsula runs between
the coast and the Kalapanzin River valley, with the Mayu ridge
running down the centre. This ridge was crossed only by rough tracks
except between Maungdaw and Buthidaung where a good road,
running on the formation of a once projected railway, crossed the
ridge, the summit being pierced by tunnels. This road, now held by
the Japanese, owing to its importance in allowing rapid transport of
troops from one side of the ridge to the other, was the first objective
of the Corps. As a first step, and to enable the British offensives on
each side of the Mayu Ridge to be mutually supporting, an advance
was made by the 7th Indian Division (C.R.E. Lieut.-Colonel T.
Wrights) to capture the Goppe Pass, east of the Bawli Bazaar, and
the Ngakyedauk (known by the troops as the “Okey-doke”) Pass
farther south. Immediately these were cleared, the Engineers of the
Division started improving the mule track over the former and
making a road fit for jeeps over the latter. By 13th November the
“Okey-doke” road was passable for jeeps, and work was continued
screened by hessian as the road was under observation from enemy
posts. By 15th December the road was open to Class 12 traffic. A
considerable amount of blasting proved necessary and several sawn
timber bridges were erected.
The stage was now set for the attack by XV Corps. 5th Indian
Division moved south on the western side of the Mayu ridge, while
7th Indian Division advanced on the eastern side along the valley of
the Kalapanzin River. The two Divisions joined hands on the ridge,
not leaving the crest to the Japanese as had been done in the first
Arakan offensive. Also, in view of the experience of enemy enveloping
tactics, on the left flank 81st West African Division (commanded by
a R.E. officer Major-General C. G. W ~ o l n e r .C.R.E.
~
Lieut.Colonel W. W. Boggs5succeeded by a New Zealander Lieut.-Colonel
Smith) was dispatched to move down the Kaladan River valley
farther to the east.
On 9th January, 1944, Maungdaw was taken by 5th Indian
OPERATIONS I N ARAKAN, WINTER,

‘General Sir Philip Christison, G.B.E., etc.
XBrigadier L. I. Jacques, C.B.E., M.C.
8Lieut.-Colonel T.Wright, O.B.E.
4Major-General C. G.Wooher, C.B., M.C.
5Brigadier W. W. hggs, C.B.E.
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Division (C.R.E. Lieut.-Colonel E. C. R. Stileman).’ The port was
found to be completely wrecked and, as its use was important to
enable seaborne traffic to supplement the meagre maintenance which
was all that the newly-made road would carry, the Engineers of the
Division started work immediately repairing jetties and landing
facilities, and in a short time small ships were able to enter and discharge at the port. The Division then turned its attention to the
miniature fortress of Razabil which the Japanese had constructed
west of the tunnels while its Engineers worked on the improvement of
the road and tracks in the forward area. Though 5th Division
cleared most of the area, the Razabil fortress continued to hold out.
The weight of the attack was then shifted across the ridge by the road
recently completed and 7th Division captured Buthidaung and a
hill covering the road from that village to the tunnels. On the other
flank it was, however, unable to turn the enemy out of a similar strong
point near the tunnels at Letwedet in spite of determined attacks in
which the field companies played their part in “bunker busting” as
the demolition of enemy dugouts was called. The rest of the engineers of the force, including those of XV Corps Troops and 23rd
Engineer Battalion, I.E., continued the ceaseless work of improving
the roads behind and maintaining them under the heavy traffic of the
force.
Meanwhile 81st West African Division had set off on its march to
the Kaladan valley. Owing to the density of the jungle and the
steepness of the country through which it would have to penetrate it
moved on head-load basis. To this form of movement the men were
well experienced in their own country and were suitably organized.
All equipment was carried on the heads of the fighting troops and of
the porters of the attached auxiliary group. In their home country
even the 3.7-inch howitzers and heavy wireless sets were so carried.
This was, however, impossible on the steep hills and dense jungles of
Arakan, and it was necessary that, for the greater part of the time, they
should be accompanied by a number ofjeeps and 30-cwt. trucks. For
this tracks would have to be made, and beyond track-head heavy
equipment had to be dispensed with, the heaviest armament being
the 3-inch mortar. The Auxiliary Corps consisted of 8,000 porters
organized in four groups, one for each infantry brigade and the fourth
for Divisional Headquarters. Within these groups the basic unit was a
self-contained section of seventeen men, eight of these forming a
platoon. Each field company had normally one platoon attached to
’Brigadier E. C. R. Stileman, c.B.E.

1943-44
207
carry tools and engineer stores. While in training the porters were
accustomed to carry loads of 60 Ib., normally on active service the
load was limited to 40 lb.
Only two of the field companies were available to accompany the
Division, the third and the field park company being on this occasion
detached for other work. These two companies started in mid
November, unaided by Divisional Headquarters or a supply organization, to construct a jeep track forward to be known later as the
Great West African Way. Using dugout canoes along the Matamuhari
River for their supplies, they cut the first thirty miles to Amtoli in a
month. Thence they made a footpath forward another forty-five miles
to Daletmo along which an infantry brigade was passed to cover the
work, which then became a divisional task. The infantry dug out the
more level stretches while the engineers concentrated on the steeper
parts. No mechanical equipment could be got forward so the work
had to be carried out with hand tools. On I 7th January, the road had
been completed as far as Daletmo to take jeeps, though on two
particularly steep stretches of soft shale the engineen had to arrange
to winch the vehicles up the slopes.
Beyond Daletmo the Division pressed on through the dense
bamboo forest of the Kaladan valley, hacking and digging the jeep
track as it went. Once across the Kaladan River jeep traffic became
impossible, and the Division was cut off from its base except by
air. Until the more open country in the neighbourhood of Kyauktau
was reached, this was limited to supply dropping by parachute,
except that air strips for small aircraft were made in the jungle at
frequent intervals to enable casualties to be evacuated. Much of the
movement down the Kaladan River was assisted by a large fleet of
assorted craft collected or constructed by the engineers. Thus by the .
beginning of March the Division had captured Kyauktau and
Apaukwa in quick succession. In this more open country the engineers were able to comtruct a landing strip for transport aircraft in
the neighbourhood of Medaung, and heavier equipment including
large outboard motors and folding-boat equipment was flown in to
assist the local transport situation. In this area the Division was well
placed to protect the eastern flank of XV Corps operating in Arakan.
While the engineers of formations worked to build tracks in the
forward area, those on the L. of C.,first under Colonel R. S. Horner'
and then in succession under Colonels P. A. Tuckera and G. H.
'Colonel R. S. Horner.
*Colonel P. A. Tucker. Killed flying on Service 1944.
OPERATIONS I N A R A K A N , W I N T E R ,
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Vaughan-Lee,’ laboured to construct, extend and ultimately to
maintain a road, known as the “Arakan Axis,” to carry the maintenance traffic of the Corps. In a country, as already described, of
jungle, paddy-fields and forest, intersected by innumerable chaungs,
and with a soil of no stability, the task at any time would have been
arduous, but, in the absence of any local material suited for the work,
it became supremely difficult and heart-breaking. Owing to the
danger of flooding, long stretches of the road had to be built on an
embankment as much as six feet high. This bund had to be raised by
the primitive method of earth-filling carried in baskets on the heads
of natives. There was no stone in the immediate vicinity of the road,
and supplies had to be imported by sea across the Bay of Bengal, or
carried by inland water transport 300 miles from the nearest quarries.
Such supplies could have little effect on this 200 miles ofroad and had
to be reserved for the most important parts. For much of the rest of
the formation the only solution was to produce the best drainage
possible and to pave the surface of the fill, made as dry as possible,
with locally burnt brichs to provide a road twelve feet wide. Bricks
werebaked by local andimportedlabourinfifrykilnsatintervalsalong
the road at the rate of 2 0 million a month. For these kilns 60,000
tons of coal were imported by sea supplemented by wood cut from
the mango swamps. Innumerable culverts and bridges, the latter
including four miles on piles driven with elementary hand-operated
monkeys, had to be built at the chaungs. When the original construction of a section was finished, maintenance, especially in the
monsoon, absorbed a further enormous expenditure of effort.

JAPANESE

OFFENSIVE,
SPRING,1944

Such was the situation when the Japanese started their spring
offensive. They first struck at the troops in the region of Arakan. I t
will be remembered that, at the beginning of February, XV Corps
was battering against the Japanese positions on the Tunnel road
between Maungdaw and Buthidaung. Generally 5th Indian
Division was on the western side of the Mayu Range about Maungdaw, while 7th Indian Division was operating about Buthidaung on
the eastern side of the ridge. The latter was maintained hy the road
over the range constructed by the engineers through the Ngakyedauk
Pass, and the track farther north through the Goppe Pass. The
‘Colonel G . H. Vaughan-Lee, O.B.E.
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Japanese plan was to move round the left flank of the British force on
the eastern side of the Kalapanzin River, and then to strike in a t its
communications through the passes and thence to the main road
along the west coast. At the same time the troops holding the Tunnel
Road were to pin the British troops in front. They expected that the
British, with their communications severed, would attempt to withdraw across the mountains and thus present a vulnerable target to
their attacks. Trusting that, by striking so far in rear, they would
capture British maintenance organizations and be able to feed
themselves, they carried with them only sufficient supplies for a week
or ten days.
At first all went according to the Japanese plan. Their column
east of the Kalapanzin River passed through the area held by the
left-hand brigade of XV Corps and then, turning west, it seized
Taung Bazaar on the Kalapanzin River and, crossing, divided into
two columns, one striking straight west across the Mayu Ridge, and
the other southwards on the rear of 7th Indian Division.
This latter force overran 7th Division Headquarters at Launggyaung, in spite of a spirited defence put up by the headquarten staff,
Divisional Signals and a detachment of 24th Engineer Battalion
which was working in the neighbourhood. Led by the Divisional
Commander, Major-General Messervy,’ the remnants withdrew to
the administrative area at Sinzweya, a few miles farther south at the
eastern end of the Ngakyedauk Pass.
I n this area had been collected the maintenance organizations of
the division, and to it withdrew some of the scattered units in the
neighbourhood. These included some of the units of the Divisional
Engineers which had been working on the rear communications, and
17th Bridging Section, I.E., which had been maintaining a crossing
over the Kalapanzin River south of Taung Bazaar. 26th Field
Company, I.E., working with 9th Infantry Brigade of 5th Indian
Division which had been sent over the Ngakyedauk Pass to maintain
communications between the two divisions of the Corps, also withdrew into the same area. With the collection of administrative troops
already there and a few infantry, these units were organized for the
defence of the “administrative box” as it was now termed. The
Japanese swarmed round the box, bringing up artillery and mortars
with which they fired a t close range, with clear observation, on the
crowded area. Many of the I.E. units had had no previous experience
JAPANESE OFFENSIVE, S P R I N G ,

‘General Sir F. Messervy, K.c.s.I., etc.
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of fighting but took their places in sectors of the defence and held
their positions in spite of the constant attacks and attempted infiltration of the enemy. The mass of vehicles, resembling, as a senior
officer said, an Ascot car park, offered a magnificent target to the
Japanese. But it was soon realized that their commanders had given
strict orders that British vehicles should not be damaged so that, on
the surrender of the troops, they would fall intact into their hands.
Seeing this Brigadier Evans,’ who had taken over command of the
defence, ordered most of the vehicles to be moved out of the “box”
into “no man’s land” where they were unmolested by the Japanese.
In the case of the engineer units, parties went out at night to draw
stores and tools from their deserted wagons. Meanwhile the brigades
of the Division, accompanied in most cases by portions of, or whole,
field companies, held their ground in areas to the south and southeast against the attacks of the Japanese troops holding and operating
from the Tunnel position.
I t has been noted that the Japanese plan counted on the withdrawal of the British isolated forces across the narrow passes of the
Mayu Ridge, where they would be destroyed by the Japanese troops
which had occupied the ridge. But they had not counted on the
British new method of maintenance by air. General Christison’s
orders were that there should be no withdrawal, and that each body
of troops should hold its ground on which it would be supplied with
stores and ammunition by air. As soon as the situation was clarified
British and American aircraft started a regular service of supplydropping on to the “box” and the Brigade areas, and the troops,
thus nourished, held on grimly till help should arrive.
Meanwhile the northern Japanese column had penetrated the
M a p Range, though stopped on the Goppe Pass by a mule company, and emerged through the jungle on to the main “Arakan
Axis” road down the west coast. Here several I.E. parties, which
were hard at work on its improvement and maintenance, had spirited
engagements in defence of themselves and their work. In spite of
their efforts and those of other troops, much damage was done to the
road and its bridges, thus threatening the maintenance ofgth Indian
Division about Maungdaw. But in this case it was possible, owing to
the repairs carried out at that port, to supply the isolated troops by
sea transport along the coast and up the chaungs, and the Engineer
units of 5th Division and XV Corps soon repaired the damage to the
road.
‘Lieut.-General Sir G. C . Evans, K.B.E., etc.
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the Japanese as an invincible enemy was shattered.
The places of 5th and 7th Indian Divisions in the forward area of
Arakan were now taken over by 25th (C.R.E. Lieut.-Colonel
I. G. Loch') and 26th (C.R.E. Lieut.-Colonel H. C. G. Richards*)
Indian Divisions, and the mopping up of the remnants of the
Japanese troops continued. This was a slow and tedious operation, for

212

THE W A R A G A I N S T J A P A N ( I V )

engineers were working on the preparation of the bridge for demolition without being detected.
XV Corps followed up its success by attacks to capture the Tunnel
road. Before its departure 5th Indian Division captured the western
bartion of the Tunnel position on 10th March, but it was not till two
months later that 26th Division was able to capture the eastern
strongpoint and complete the capture ofthe fortress and the clearance
of the road from Maungdaw to Buthidaung. In these operations the
formation engineers were kept busy minesweeping, bunker-busting
with pole charges, and water supply.
With the coming of the monsoon and the need for troops elsewhere,
it was decided that the forward position on the Tunnel road could
not be held, and consequently 25th and 26th Divisions took up a
position covering the Goppe Pass.
The Japanese offensive in Arakan was only the first act of their allout attempt to break out of the Burma jungles and penetrate to the
frontier of India. In the hills east of Imphal IV Corps, comprising
17th, 20th and 23rd Indian Divisions stood guard, and it was against
these troops that, a month after the start of the Arakan battle, on 14th
March, the Japanese launched the second phase of their grand offensive.
JAPANESE

OFFENSIVE
ON CENTRALFRONT

So the scene shifted back to the area about Imphal. T h e general
plan of the offensive and even its date were known'to Admiral
Mountbatten's staff, but it was not thought that the enemy would be
able to deploy and maintain through the jungle and up the hills the
forces he in fact employed. Here again, as in Arakan, he counted on
a rapid success to break through and deployed three divisions when
it was reckoned he would use only three regiments.
I t will be remembered (Chapter VII, page 191) that Lieut.General Scoones,' who had taken over command of IV Corps, had
17th Indian Division on his right pushed forward in the neighbourhood of Tiddim, 20th Indian Division (C.R.E. Lieut.-Colonel
A. R. S . Lucass) in the centre about Pale1 covering the approaches
from the Kabaw Valley and Tamu, while ~ 3 r Indian
d
Division with
two Parachute Battalions covered the left flank towards Ukhrul. The
weakness of the situation of the Corps lay in its communications
which ran across the front from Tiddim through Bishenpur and
'General Sir G. Scoones, K.c.B., etc.
?Lieut.-Colonel A. R. S . Lucas, O.B.E.
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Imphal to railhead at Dimapur through Kohima. A poor track from
the west from Silchar led to Bishenpur. As we have seen in previous
chapters, the engineers of the formations and of G.R.E.F. had worked
hard on these roads and their extension forward to the Chindwin
River. By the time of the Japanese attack the road from Dimapur to
Imphal and on to Palel towards Tamu, and about thirty miles of the
Tiddim road, were fit for all forms of traffic throughout the year.
Forward of these points the capacity of the roads decreased till they
became mere jeep tracks even in fine weather. The most important
of these roads, and that along which the whole maintenance traffic
of the force passed, was that from Dimapur to Imphal through
Kohima. Though capable of supporting all forms of traffic it was
tortuous, narrow, and hilly, and a nightmare to travel on in the
presence of inexperienced Indian drivers. From Dimapur it rose to
7,000 ft. at Kohima, which was in peace-time a pleasant hill station,
and then fell again to the plain of Imphal.
The Japanese plan for their offensive, which started on 14th
March, was to strike against 17th Division in the neighbourhood of
Tiddim, and, by-passing it and striking with small columns through
the hills from the Kabaw valley, to attempt to cut off its retreat.
Meanwhile another division, debouching from the Kabaw valley
about Tamu, should strike at the centre of the position, while a third
crossing the Chindwin farther north, should make its way through
the hills, capture Kohima, and thus sever the communications of
IV corps.
Foreseeing these moves, and to avoid I 7th Division being isolated
in its advanced position about Tiddim, where the Japanese were
already showing signs of activity about Fort White, orders were
given for the withdrawal of the Division closer to, and to cover, the
southern flank of the Imphal area. This movement commenced on
14th March, only just in time, for the enemy columns were already
pushing into the hills on either flank. The I.E. of the Division had
the sad duty of destroying much of the work on which they had put
so much effort during the previous year. The Tiddim water supply
was wrecked as was the recently completed bridge over the Manipur
River and many other bridges and culverts on the road. But the
retreat was necessarily slow, and Japanese parties soon appeared on
the road blowing bridges and craters and forming road blocks defended by bunker positions. They were indeed so successful in their
efforts, that the Japanese radio, always optimistic and ahead of
events, reported the entire destruction of the Division, “only the
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Commander and twenty-six men escaped to tell the tale.” But
though seriously threatened the Division fought its way safely back
to the plain of Imphal with the help of 23rd Division which attacked
in rear and cleared some of the last road blocks which the enemy had
occupied. During the withdrawal the Engineers of I 7th Division,
besides helping with the destruction and clearance of road blocks,
made diversions round obstacles and repaired the track, and then,
in rear of the columns, in their turn created road blocks, made
demolitions, and laid mines to delay the pursuit by the enemy and
to impede the movement of his transport and mules up the only
feasible route. Of the efforts of an infantry brigade to clear a particularly troublesome road block at Milestone I I O it was recorded that
“Not a little of their success was due to 70th Field Company who
continued to dig the mule path on which the Brigade was dependent
for supplies, while the battle raged around them.”
In the centre 20th Indian Division, which had pushed forward to
the Kabaw valley with patrols on the Chindwin, was similarly
ordered to withdraw closer to Imphal. Though not by-passed by the
enemy to the same extent as 17th Division, the Division had some
hard fighting in order to withdraw all its transport and stores up the
muddy road. Elephants were frequently used to extricate bogged
vehicles from the mud, and the I.E. of the Division toiled hard to
keep the track open during the withdrawal and to destroy it in rear
of the columns. They also had to take their part in the fighting, and
one hill on the route was named “Ralph” after the Commanding
Officer of 422nd Field Company which unit had held it against fierce
Japanese attacks. The retreat of 20th Division was halted east of
Palel, at which place was one of the two all-weather airfields in the
area of IV Corp’s operations; the other was near Imphal.
23rd Indian Division had been chiefly on the northern outskirts of
Imphal which were not at first attacked, and, as we have seen, was
able to assist the other Divisions in their retreat. Farther north, at
Ukhrul, 50th Parachute Brigade carried out a spirited defence which
enabled the position about Imphal to be consolidated and give time
for reinforcements to arrive. It then itself withdrew within the perimeter of the Imphal defences. At Kohima a small garrison with a
considerable number of administrative units and installations was
established and soon was to become one of the chief centres of interest
in a tense situation.
Realizing the strength of the Japanese attack on the front of I V
Corps, General Slim found it necessary rapidly to reinforce the troops

JAPANESE OFFENSIVE ON CENTRAL FRONT

215

in the area. T h e first to arrive was 5th Indian Division which was
extracted from the battle in Arakan and flown north in aircraft
which were diverted from the “Hump” route to China. The move
was arranged in a great hurry, and it speaks well for the staff work at
Fourteenth Army Headquarters that it was carried out successfully
by a Division which had no previous experience of moves by air
transport. The move commenced on 19thMarch. Part of the Division was brought to Imphal and the remainder to Dimapur. Two
battalions with 2nd Field Company I.E. of the latter party were
dispatched to reinforce the little garrison at Kohima and arrived
before that village was isolated by the attack of a whole Japanese
Division which had forced its way through the hills north of Ukhrul.
Besides 5th Division, Headquarters, XXXIII Corps (Commander
Lieut.-General M. St0pford.l C.E. Brigadier J. F. D. Steedman) was
brought up from reserve in India to take charge of operations in the
area Dimapur-Kohima, while and British Division (C.R.E. Lieut.Colonel J. C. Garwood* 5th, 208th and 506th Field and 21st Field
Park Companies R.E.) and 268th Indian Infantry Brigade Group of
six battalions and divisional troops were hurried forward to railhead
at Dimapur. Farther to the north, about Jorhat, was stationed a3rd
Long Range Penetration Brigade, the third brigade of Wingate’s
Chindits and which had not yet been used in the operations now
being carried out by General Wingate, which will be recorded in due
course (pages 215-132). This brigade was commanded by a R.E.
officer, Brigadier L. E. C. M. Perowne.a
The Japanese pressed on their attacks and by the end of March had
cut the road west and south of Kohima, thus isolating IV Corps in
the plain of Imphal and the small garrison at Kohima. The supplies
for each place could be brought only by air. At an early stage of the
Japanese offensive the possibility of such isolation had been recognized and many unessential administrative and technical units had
been evacuated. Among these was the larger part of the G.R.E.F.
organization, though several of its field engineer units remained and
came under the control of IV Corps, largely being attached to IV
Corps Troops Engineers. Several of the units now under C.R.E. IV
Corps Troops (Lieut.-Colonel H. A. Macdonald) were sent to
improve the rough track which, as has already been mentioned, led
‘General Sir Montague Stopford, G.c.B., etc.
*Lieut.-ColonelJ. C. Ganvood, D.S.O.
%Brigadier L. E. C. M. Perowne, C.R.E.
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from Imphal through Bishenpur westward over the mountains to
Silchar.
The work on this track deserves more than a passing reference as
it illustrates typical employment of engineer units in this war in a
wild country against an enemy expert in infiltration tactics. The
track as it existed at the time was a mule track, 109 miles long, that
was kept open for jeeps only by constant maintenance. I t crossed five
mountain ranges running up to 6,000 feet, and made five river
crossings, four of them over suspension bridges, each well over 300 feet
long a t an average height of 150 feet above water level, and which
could just take a jeep. The road zig-zagged round thirty-two hairpin
bends of which twenty-eight were not passable in one turn of the
steering wheel. On each side was thick jungle, the densest to be found
even in that theatre.
When the Japanese threat developed three field companies were
sent down the road with orders to make it passable for 15-cwt. lorries
in three weehs. One platoon of infantry was posted for protection a t
one bridge on the route. The three companies spread themselves
along the road and started work. After a few days, in view of the
presence of Japanese patrols, one section was sent to protect a bridge
at Milestone 51 from Bishenpur. Almost immediately it was deemed
necessary to send the rest of the company to the spot as it was reported
that a party of sixty Japanese was on its way to blow up the bridge.
This was a suspension bridge 330-ft. long, and so close were the
supporting pillars to the cliff face that a jeep had to reverse twice at
either end to get on to the bridge. A platoon was dug in at each end
of the bridge and sentries posted while the rest of the unit continued
work on the road to each side. I t was visited from time to time by
patrols from an infantry platoon in the next post ten miles away.
After each night of alarms the company sent out patrols to comb the
jungle for the enemy party whose presence was reported by deserters
from the so-called Indian National Army recruited by the Japanese
from Indian Army prisoners of war. The patrols failed to find the
enemy though one of the I.N.A. deserters reported that one of the
former had passed right through the Japanese hide-out. Enemy aircraft dive-bombed the bridge and though they scored a near miss
failed to damage the structure. As the men of the company were not
good rifle shots, the O.C. decided to rely on grenades and removed
the sentries from under the bridge so that these could be used freely.
The next night the company were disturbed by a sudden burst of
fire followed by a devastating roar. The bridge was down. A party of

SIEGE O F IMPHAL

217

Japs had crept on to the bridge unseen, dumped a charge, and run
for it, one man jumping from the bridge into the water 80 ft. below.
Immediately after this the road was completely cut at Milestone
1 7 , and all three companies and an infantry platoon were completely
cut off from their base at Bishenpur except for wireless communication. An airdrop was arranged and the units went on half rations till
touch could be established with the garrison at Silchar at the far end
of the track. Meanwhile the company at the destroyed bridge started
to replace it with a Class 5 timber trestle bridge till parts could be
obtained for a new suspension bridge. Immediately the Japanese
attacked again and it was then discovered that they were lying up on
a peak 4,000 ft. above the bridge watching operations and slipping
down by night when opportunity occurred. They were driven out
and pursued by Gurkhas from a post farther along the road, but
though they were chased for a week, they were not brought to battle.
The work on the bridge was now unmolested. As stores for replacing
the suspension bridge did not arrive, the company working on it
went into the jungle and dismantled an old bridge, spliced in lengths
of cable, straightened and repaired the damaged slings and had the
road open to traffic on 10thJune. Improvisation was the order of the
day. The unit made its own charcoal, its own forge, and manufactured a drilling machine. Thereafter it made its way out along the
remaining 120 miles of the track to Silchar, the other companies
having been withdrawn when the menace of the Japanese raids was
eliminated.
Meanwhile the troops in the plain of Imphal were in a state of
siege. Cut off from ground communications with India, they were
maintained by air through the two airfields a t Palel and Imphal,
though the latter was under fire of enemy artillery and eventually
could not be used. The maintenance and lengthening of these two
strips to support the very heavy traffic in transport aircraft was a
major engineer task, and in the rains preceding the monsoon propounded difficult problems. Prefabricated bituminous surfacing
(P.B.S.) consisting of strips of hessian impregnated with bitumen and
manufactured in India, had recently been used on new airfields in
Assam and India as a waterproof surface. But it had been accepted
that it should only be laid when the runway was dry. In the wet
weather and under heavy traffic the airstrips began to disintegrate
rapidly, and, as no solid surfacing material such as Pierced Steel
Plank could be flown in on account of weight, and no suitable stone
being available on the plain, the Chief Engineer, Brigadier H.
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Williams,’ decided to take a risk, and against all previous experience,
to lay the P.B.S. direct on the mud. His temerity was justified and
with careful maintenance the surface stood up to its work.
The defences were organized in “boxes” or self-contained defensive areas and all units included in a box, whether fighting or administrative, had to take their share in manning the perimeter defences.
Most of the divisional engineer units had already had considerable
experience in the defence of similar boxes, but many of the more
specialist units, and even the field units left behind by G.R.E.F., had
had no such experience and little tactical training. One, “Lion
Box,” was garrisoned almost exclusively by engineer units, only one
of which, 58th Field Company R.E., had been under fire before. For
three days this scratch garrison repelled repeated Japanese attacks,
though one of these which had temporarily succeeded in penetrating
the perimeter had to be ejected with the bayonet by 58th Field
Company R.E.
The Engineer units in “Lion Box” included the following:
Commander Engineer Sector, Lieut.-Colonel F. D. Peacock, R.E.;
58th Field Company R.E. less 2 Sections, 864th Mech. Equipt.
Company R.E. (Headquarters and Workshops Section), 652nd
Indian Mech. Equipt. Company I.E. (Headquarters and one
section), 5‘7th and 518th A. W. Companies I.E., Moth Quarrying
Company I.E., one Company Sikh Engineer Battalion I.E., Headquarters 67xst Indian Mech. Equip. Engineers I.E.
The preparation of the “boxes” both as regards defences and
accommodation called for much work and not a little ingenuity on
the part of the engineer units. In that which contained 23rd Division
Headquarters was included 3 2 y d Field Park Company I.E. with its
dump ofstores. When this company first surveyed its allotted area the
officers were dismayed to find that it consisted of 120 yards of sheer
north face of the central hill, forty yards of the north-west face to the
top of which a man couldjust clamber by using bushes as support, and
a stretch ofpaddy thirty yards wide in front of each face. Undaunted
the company started to burrow, and soon produced a satisfactory
home in such a system of interconnected dugouts that a visitor who
had just left after dinner reappeared by another entrance ten
minutes later, very grubby and hot, and inquired how to make his
way out. Each “box” had to have its o w n water supply, and, with
the few tanks available and the great variation in level, the engineem
were hard put to it to provide and maintain the necessary supply.
‘Major-General H. Williams, C.B.E.

danger to thegarrison. The town consisted of anumber ofsmall groups
ofhouses andNagavillages, scattered about among the hills, averaging
5,000 feet above sea level, on each side of the road from Dimapur to
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built up with the intention of relieving first the garrison of Kohima
and then of clearing the road through to Imphal to assist IV Corps.
But it was doubtful whether reinforcements could arrive in time even
to retain hold of Dimapur. To delay the enemy a small force was
pushed forward to hold a pass on the road leading to Kohima, and
Perowne’s 23rd L.R.P. Brigade directed from Jorhat to strike against
the enemy communications. These measures and the stubborn
resistance of the garrison of Kohima gained the necessary time. 2nd
British Division arrived by rail and road, and 7th Indian Division
was being flown up from Arakan. I n the second week in April
General Stopford felt strong enough to attempt the relief of Kohima
and, on the 18th, his leading troops broke through to the beleaguered
force. By this time the perimeter of the defence had been considerably
reduced and the defenders were crowded together on one, “Summerhouse,” hill, where they lay exposed to the close range fire of the
Japanese artillery and mortars from three sides. Not a building in
Kohima was left undamaged. All were reduced to rubble and dust.
The dead lay unburied and the sick and wounded lay exposed to sun
and rain. But the post had been held.
But the Japanese were far from beaten. They still held dominating
positions on the surrounding hills, and the day after the arrival of the
reinforcements launched another all-out attack to capture the town.
But, aided by the new arrivals, the garrison once more threw them
back. Fierce fighting continued and it was not till early in May that
the force in the town had been built up sufficiently for a n effort to be
made to drive the enemy away. Even with great superiority in the
air, and with the aid of tanks, the ejection of the Japanese from their
strongly defended positions in the hills was no easy job. All the
engineers of the force were busily employed in assisting the attacks of
the other arms. New mule, jeep and tank tracks had to be constructed; mines which the enemy were now using in large numbers
had to be cleared; bunkers were blown in and water supply arranged.
In the attack on one specially important hill, it was found impossible
for the tanks to climb the steep slopes to give the necessary aid to the
infantry attack. Under heavy fire a party of R.E. 2nd Division
rigged a cable and tackle and, themselves supporting the trail,
managed to haul a 6-pounder anti-tank gun to the crest, and then,
covered by the fire of this gun, in darkness they constructed a track
by which tanks were able to climb to the summit and help the
infantry to capture the position. Of the efforts of a party of 77th Field
Company I.E. in aid of an attack on 10th May, south of Kohima, the
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Commander Fourteeenth Army, General Slim, wrote: “The success
of this attack upon a vital and strongly held enemy position was
undoubtedly due to the skill and courage of the Sapper party, who
destroyed the dominant bunker and helped to take the objective.”
Gradually the enemy was forced back and by the end of May the
area about Kohima was free.
The way was now open for the next task of XXXIII Corps, that of
relieving IV Corps at Imphal, and an advance was started down the
road. But by now the monsoon had broken and to the damage done
to the road and bridges by the enemy was added the task of the
engineers, British and Indian, of fighting against mud and washouts.
2nd British Division pushed down the main road, while 7th Indian
Division moved by the Jesami track farther to the east, with 23rd
L.R.P. Brigade working through the hills and jungle, stili further
to the left on Ukhrul, to drive round the Rank of the Japanese across
the road and threaten their communications. To combat the mud
many forms of improvised surfacing, many miles of bamboo mats,
corduroy, and other materials, were laid. Bridges destroyed by the
enemy were hastilyrepaired by the divisional engineers, and XXXIII
Corps Troops Engineers (C.R.E. Lieut.-Colonel T. G . Morton’),
reinforced by field companies from G.R.E.F., followed up constructing more permanent bridges and maintaining the road surface.
Meanwhile the remainder of 5th Indian Division and 23rd Indian
Division were trying to force their way northwards from Imphal to
meet XXXIII Corps. Their task was even more difficult as, debouching from a limited base in the Imphal plain, they had not the
same power of manoeuvre, and maintained as they were entirely by
air transport they were short of many stores, especially artillery
ammunition. But in spite of these handicaps they battled slowly
forwards, not only northwards but in all directions to gain room and
pin the Japanese to the ground. In these operations the engineers
were employed chiefly on improvement and maintenance of roads
and tracks, a job which became increasingly difficult and urgent
with the oncoming of the monsoon. Anti-tank mines were laid and
enemy minefields cleared in connexion with tank operations. Work
continued on the maintenance of the Imphal airfield and some new
strips for light aircraft constructed. O n 22nd June, advanced troops
of the two corps met some miles north of Imphal. The siege was
broken and that night the first convoys entered the town with headlights blazing.
’Lieut.-Colonel T. G. Morton.
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The great Japanese offensive had been shattered. That its main
purpose had failed had been evident for some time, but the Japanese
once set on a plan of action could not quickly adjust themselves to a
change of circumstances, and they had battled on long after there
was any hope of success. Their pertinacity led to their undoing. Their
plan had been based, as in Arakan, on a rapid success and the power
of subsisting on captured stores, and their tenuous line of communication through the hills from the Chindwin had already proved
incapable of supporting their effort. Now their troops were not only
defeated but short of supplies and nothing remained for them but
retreat as best they might. The greatest battle of the jungle war was
finished and won. Fifty thousand Japanese lay dead in the mountains
round Imphal and Kohima. General Slim, addressing his triumphant
troops, declared: “They will never come back. In this year we have
thrashed the Japanese soldier, man for man, and decisively. Next
year we will smash the Japanese Army.” But General Slim was not
content with his victory and decided by pursuit to reap the full
reward in spite of the exhaustion of his troops and the necessity of
re-establishing his administrative organization. As he himself said
later: “The advantages of pressing the beaten enemy were so
immense that I called on the troops and the air forces supporting
them for the impossible-and I got it.” So in spite of the monsoon
rains the pursuit started. The first task was the capture of Ukhrul
which, after Imphal itself, was one of the most important centres of
communications in the area. The operation was carried out by
converging attacks by 7th Indian Division, moving east from the line
of advance of XXXIII Corps, and 20th Indian Division attacking
north-east from Imphal, while Perowne’s 23rd L.R.P. Brigade cut
in across the communications of the Japanese garrison from the
north-east. The Japanese defended the post stubbornly and it was
not till mid-July that the British forces, fighting their way forward
over passes 7,000 ft. high, cleared the area and opened the way for
a more general advance. At the southern end of the plain 23rd
Indian Division forced its way slowly into the hills about Palel, and
17th Indian Division pressed the enemy back along the road to
Tiddim clear of Bishenpur.

GENERAL
STILWELL’S
OPERATIONS
AND THE CONSTRUCTION
OF THE LEDO ROAD
But before following the pursuit we must turn to events which had
been happening in other parts of the theatre. The Allied plans for
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the spring of 1 9 4were similar to those of General Wavell for autumn
1942 described in Chapter VI1 (page 185); an attack by Stilwell’s
Chino-American force from Assam down the Led0 road into Upper
Burma to link up with a Chindit force under General Wingate which
should fly in to attack Japanese communications in Central Burma;
and offensives by IV Corps and XV Corps from Imphal and in
Arakan respectively. Though the Japanese offensive had checked
the advance in Arakan, which was limited to overland action by the
absence of landing craft, and had forestalled that of IV Corps,
Admiral Mountbatten persisted in his plan as far as was still possible.
The spirited defence by IV Corps about Imphal and Kohima had
improved the prospects in view of the fact that the role of that
formation was to hold the Japanese main forces in the central front.
The purpose of the Stilwell-Wingate attack was not only to defeat
the Japanese forces in northern Burma, if possible in connexion with
operations by the Chinese forces under Chiang Kai-Shek from
Yunnan, but also to permit of the construction of a road from Led0
in Assam through northern Burma. This would join the Burma Road
from that area into China, which it was hoped to clear from Japanese
control, and so open a land route for the forwarding of supplies and
munitions to supplement the comparatively small amount which
could be flown in by air over the “Hump.”
In November, 1943, General Stilwell began his advance with two
Chinese Divisions and by the end of the year had crossed the difficult
Patkai Hills, which divide the valley of the Brahmaputra from the
head waters of the Chindwin. Immediately in rear Brigadier General
Pick’s engineer force pressed on with the construction of the road
and a petrol pipe-line. This road, constructed by a huge labour
force, endowed lavishly with all the wealth of mechanical equipment
for which the American Army was noted, was one of the outstanding
engineering achievements of the war, and as such, though not
carried out by engineers of the British Empire but by Allies working
in co-operation with our forces, deserves mention in such a history as
this. A road to connect the Indian communication system with that
from northern Burma to China had been projected by the Government of India before the outbreak of war with Japan, but the immensity of the task and the limitation of means and labour available
had led to its inception being indefinitely postponed. But in December, 1942, General Wavell, then Commander-in-Chief in India,
accepted the offer of American military authorities to undertake the
task. Accordingly General Stilwell commenced to build up an
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organization under Brigadier-General Lewis A. Pick, of the U S .
Army Engineer Corps, and to import a large quantity of plant. The
projected line of the road led from Ledo, at the head of the Assam
railway in the valley of the Brahmaputra, whence it wound up
through the steep passes of the Patkai Mountains to 5,000 ft., emerging eventually at Shingbwiyang at the head-waters of the Chindwin
River. Thence it crossed the marshy valleys of the Hukawng and
Mogaung, climbing over ranges in between, and on into the main
valley of the Irrawaddy to Bhamo. Each section presented enormous
problems to the engineer. The alignment up the steep slopes of the
Patkai Mountains, mostly composed of rotten shale, the flooded
areas of the river valleys in a land where the rainfall often exceeded
150 in. a year, the stretches of damp closely knitted jungle, each and
all presented difficulties which might well appal the engineer. The
surveyors’ reports in General Stilwell’s files reflect the confusion of
technical opinion, from those which said the task was frankly impossible to one which said in light-hearted optimism that the job could
be done with zoo men and three bulldozers. In point of fact the
Americans eventually arrayed over 400 machines, bulldozers, angledozers, graders, scoops, skimmers, etc. with tractors to match, 150
road rollers, nearly zoo crushing and screening plants and 184
cranes of various types. The labour force ran into tens of thousands
which, besides the American supervising engineers, were mostly
British subjects recruited in the area or imported in large numbers
from India and Assam. Chinese and Chins, Kachins and Garos,
Nagas and Nepalese, all helped to swell the numbers and all had to
be organized, fed and accommodated as the road edged steadily
forward. In one camp of 2,000 men over zoo dialects were spoken.
With this motley crowd, hacking, hauling, shovelling, piling, a road
30 ft. wide, metalled to take two-way traffic, with bridges to carry
heavy lorries, was built, and a 4-in. petrol pipe-line kept abreast
of road-head. In one stretch of the Hukawng valley, such were the
floods that a wooden causeway two miles long had to be constructed
and was finished in forty days’ work. This same Hukawng valley was
a malaria infested swamp, and casualties from that disease were
heavy. The engineer unit surveying the route and marking the
location had a sick rate of 70 per cent. Granted that Stilwell was
endowed with a lavish potential (the road-making cost 137 million
dollars), the construction of the Led0 road was anengineering
achievement of the highest order, carried out under the most adverse
conditions of climate and topography, and one which British
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military engineers will gladly acclaim. Even when the construction was complete, however great precautions were taken, the
maintenance of the road was constant cause for anxiety and effort.
In the dry seasons the fight under a cruel sun against dust was bad
enough, but in the monsoon stretches of road disappeared completely under water while the remainder became a sea of mud
churned from the loam of the Naga Hills. The local stone was a
friable shale which, if used for repair, disintegrated under the wheels
of the traffic and merely added more and more mud-making
material. The only surfacing material available on the spot was
gravel dredged from the beds of rivers. I n the monsoon of 1944,
175 in. of rain fell in northern Burma and swelled the rivers and
streams to raging torrents which swept away bridges and, banking
up behind culverts blocked with debris, pushed whole sections of the
road on hillsides into the valleys hundreds of feet below.
At the end of the monsoon of 1943, General Stilwell’s forces,
followed by the road builders, began its advance and by the New
Year had established itself, with the road close on its tail, at Shingbwiyang, where a n airstrip for transport aircraft to assist in the
maintenance of the force was built. I n February, 1944, in continuation of the Allied plan for that year’s offensive, he advanced south
and south-east, aided on his left flank by Kachin British levies from
Fort Hertz in Upper Burma who had been maintained in their
isolated outpost by air from Assam. By early March, after some intense fighting with the Japanese 18th Division, the conquerors of
Singapore, he had cleared the Hukawng valley and was crossing the
hills separating the latter from that of the Mogaung.
SECOND CHINDIT EXPEDITION, S P R I N G ,

SECOND
CHINDITEXPEDITION,
SPRING,I 944
But we must now once more turn our attention farther south to
another British effort in the general scheme of the Allied offensive.
After his experience of the previous year, General Wavell had withdrawn the Chindits for re-organization and preparation for further
and more extensive action. The size of the force, which was now
officially 3rd Indian Division, Long Range Penetration Groups, was
considerably increased. To the original (77th) Brigade and a similar
existing ( I I Ith) brigade were added three brigades from a British
Division, and from 81st West African Division and other units,
including some American engineers. The British engineer units
were znd, 12th and 54th Field and 219th Field Park Companies R.E.,
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I.E. and West African units being specially organized and took the
numbers of the brigade columns to which they were attached. The
force was organized in six self-contained brigade columns, two of
which ( ~ 3 r and
d 77th) were commanded by Royal Engineer officers,
Brigadiers L. E. C. M. Perowne and J. M. Calvert, both prominent
members of the earlier Chindit Force. The original intention was
that these columns should march in as the original Chindits had
done, but it was later decided that two brigades should be flown in
and landed far behind the enemy’s front, where they should operate
independently but under General Wingate’s direction, being maintained entirely by air. For this purpose the U.S. Air Force provided
a special contingent, No. I Air Commando, better known as Cochran’s Circus from the name of its gallant and enthusiastic commander. While formerly the Chindits had been wandering raiders,
attacking Japanese communications as and when possible, these new
columns were to operate from strongholds garrisoned with infantry,
A.A. and field artillery, and endowed with powerful wireless sets
with which to maintain communication with the base in India and
the various columns. Engineers, with bulldozers and plant for the
construction of airstrips, were also to be flown in so that transport
aircraft could land to deliver and take up their loads. This last was
of special importance, for, with the more extensive operations now
proposed, Wingate was anxious that not only should supplies be
flown in, but that casualties should be evacuated in the reverse
direction. In the earlier expedition sick and wounded had to be got
out with the columns through jungle trails either on their own feet
or carried by their companions. To make this possible even under
the more difficult circumstances, Cochran had trained his pilots to
hook up gliders from the ground without themselves landing where
it might be impossible to construct a large enough strip for aircraft
to land and take off again.
Each of the six brigades of Chindits was composed of four battalions with a complement of gunners, sappers, signals, and administrative troops distributed among the battalions. The composite
battalions were each divided into two self-contained columns,
making nine including the headquarters column from each brigade.
Allotted to each column was a platoon of engineers commanded by
a captain with a subaltern as second in command, and consisting of
four sections each ten men strong. Three of these sections were
engineers, the fourth being pioneers provided by the battalion of
which the column formed a part. Platoons, though normally forming
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part of field companies, were seldom together, the field company
commander moving with the brigade headquarters column. Engineer stores and equipment which accompanied each platoon were
limited to what could be carried on six mules. They consisted chiefly
of explosive and hand tools. If other stores were found to be required
they were demanded from time to time by wireless and delivered by
parachute or transport aircraft as might be possible at the time and
place required. These special stores had to be strictly limited in size,
weight, and quantity, and were normally of such items as rubber
“Ranger” boats and outboard motors. Otherwise improvisation was,
as in other parts of the theatre, the order of the day.
With the aircraft available it was decided to fly in two complete
brigades, the two leading brigades to be followed by two others by
the same means. The other two brigades were allotted special roles.
One of these, Perowne’s with 12th Field Company R.E., we have
seen was allotted to Fourteenth Army to act on the left flank of the
two corps operating in the Imphal area. The other, Fergusson’s’
with 2nd Field Company R.E., was to assemble at Led0 and move
through the jungle on the right flank of Stilwell’s force, protecting it
and outflanking any enemy which might be opposing him in the
Hukawng valley and beyond. For the engineers with these two
brigades the work consisted chiefly of improving tracks for the mules,
minor bridging and water supply, pioneer work to be met with in any
part of this wild and jungle-covered country.
For the main body of the Chindits the task was to establish a
number of firm bases deep in enemy held country and from these,
by mobile columns, to disorganize the communications of the
Japanese armies and to pin as large a number of their troops in the
rear areas as possible and so to aid the advance of the Allied forces
from India and Assam. This last particularly applied to aid to
Stilwell’s troops advancing from the north-west. For this reason the
area selected for the Chindit operations was not only far out in
eastern Burma, but also well to the north about fifty miles west of
Bhamo and centred on Rail Indaw for which place Fergusson’s 16th
Brigade was heading and where it was hoped to find an all-weather
airfield. Three landing grounds, called “Piccadilly,” “Broadway”
and “Chowringee,” were selected and the original intention was that
the first contingent should be flown in, half at each of the two firstnamed places.

’Brigadier B. E. Fergusson, D.S.O.
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To provide information as to the suitability of “Broadway” as an
airstrip and to enable provision to be made of plant for the necessary
improvement, it was desired to obtain a sample of the surface soil. A
R.E. officer volunteered to try to get a sample. Alone he set off
across the Chindwin and plunged into the Japanese infested jungle.
Moving by stealth, he reached his goal and obtained a quantity of
valuable information about the locality and made his way back to
the area held by the British forces. Though he avoided the Japanese
successfully, near the end of his return journey he had an encounter
with a bear and was badly mauled.
At the last moment “Piccadilly” was reported by aerial reconnaissance to have been blocked with tree trunks, so the whole party
was directed to “Broadway.” Accordingly, on the evening of 5th
March, Calvert’s 77th Brigade with its field company started off on
an adventure at that time unique in the annals of war. A gliderborne invasion by night over 300 miles of wild, jungle-covered
mountainous country, aimed a t a tiny uncharted patch of clearance,
covered with elephant grass in the middle of an area infested by the
enemy. Owing to the shortage of aircraft each tow consisted of two
gliders. Sixty-one gliders started out but only thirty-seven reached
“Broadway.” Some fell en route either through snapping of tow
ropes or losing their way or failure of the engines of the towing aircraft. Others were turned back with their tows by wireless order
owing to congestion at “Broadway.” Among those which failed to
reach their destination was the glider canying, amongst others, the
C.R.E. of the Force, Lieut.-Colonel J. M. Guyon R.E.’ Its tow rope
parted when about 6,000 feet up and about eighty miles beyond the
Chindwin. In accordance with orders, as it had not gone half-way,
the pilot turned back westwards and made all the distance he could
before coming to earth. The glider crash-landed in some paddyfields near a village held by the Japanese and immediately came
under fire. Everyone got out of the glider and away into the jungle
without casualties. Then followed a week’s trek back through the
jungle. This in a strange land infested with enemy was in itself difficult enough, but the greatest problem was the crossing of the Chindwin. I t was known when the party set out that the Japanese were
about to launch their offensive, but there was no way of knowing
whether on arrival at the river the enemy would he in possession of
both banks. The party, sixteen in number, included seven nonswimmers and the only ready means of crossing was one inflatable
‘Lieut.-Colonel J. M. Guyon.
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ground-sheet. Six Burmans of the party got across safely on this. For
three Americans the best that could be done was a pack filled with
straw but one non-swimming member of this party was drowned in
passage. The non-swimming British members made a raft from
rifles and ground-sheets into which they put their clothes and, naked
except for a grenade firmly held in one hand, holding on to the raft
and keeping well down in the water to avoid unnecessary load on
the flimsy structure, they paddled across. To their delight the west
bank was found to be occupied by our own troops and by means of a
light aircraft the party were able to reach Imphal next day, from
which place Lieut.-Colonel Guyon flew to “Broadway” immediately
to supervise the work on the airstrip.
In the first flight also had gone Calvert with his brigade headquarters; an infantry detachment to seize the airstrip and secure it
against attack, and a small party of U.S. Engineers to clear a strip for
transport aircraft. Far from being a reasonably smooth surface as
aerial reconnaissance had indicated, it was found that the thick
elephant grass hid deep ruts caused by the hauling of great teak
logs from the surrounding forests to the nearby rivers for rafting
down country. Many of the first gliders down therefore crashed and
became immovable in the ruts all over the clearance. Though those
first down worked furiously to clear the debris and move the landing
lights to direct on-coming gliders to clear patches, as successive
gliders came in under little control they smashed into the uncleared
debris or were themselves upturned in the hidden ditches. But in spite
of the apparent debacle casualties were surprisingly small, thirty
killed and thirty-three injured and over 500 men safely landed to get
on with the job. Amongst those killed was the O.C. of the detachment
of U.S. Engineers sent in with the first wave to build an airstrip for
transport aircraft. The glider containing their bulldozer dived between two trees and had its wings shorn off. The fuselage eventually
came to a sudden stop, and the bulldozer, loose from its moorings,
shot forward operating the hinge which swung the nose with the
pilot’s seat upwards and, as the pilot and co-pilot flew into the air,
the monster hurled itself undamaged into the jungle ahead. At dawn
the second-in-command of the U S . Engineers surveyed the scene.
Everywhere were masses of debris and beaten-down elephant grass
disclosed the unevenness of the ground, but when asked if he could
make a job of it, replied “Would this afternoon be time enough?”
With the help of British and Gurkha infantry the engineers set to
work clearing wreckage, smoothing the surface of the runway and
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extending it in length. By 7 p.m. the same day the strip was usable,
and twenty-five minutes later the first transport aircraft came safely
down the hastily lit flarepath. Fifty-five more arrived during the
night and were followed by others each night for five successive
nights. T h e Japanese were taken completely by surprise and their
confusion was heightened by the arrival of a lost glider with its
detachment on top of one of their divisional headquarters. The next
night Calvert’s brigade was followed by that of Lentaigne’ ( I I I th),
with another field company and a U.S. Engineers detachment,
which were put down half at “Broadway” and half at “Chowringee”
fifty miles to the south. At the latter place the glider landings were
more successful than at “Broadway”, and all came down to earth
safely except for one which unfortunately carried all the engineer
equipment for levelling the transport strip. In default of this, Gurkhas
of the force commenced to clear the elephant grass and jungle till
about three hours later another glider with spare equipment, called
up by wireless from the base, arrived. In another four hours the
detachment of U.S. Engineers had completed a strip 3,000 yards
long. Immediately afterwards the first transport aircraft arrived.
The concentration of the forces a t “Broadway” and “Chowringee”
was completed on 10th and 16th March and, on 18th March,
Fergusson’s ( I 6th) Brigade arrived in the neighbourhood of Rail
Indaw after its long march over the Patkai Hills and through the
jungles and swamps of the Hukawng valley. and Field Company
R.E., under Major J. W. Robinson,* with this brigade, did some
magnificent work with hand-tools cutting a track over the hills and
through the matted jungle. Brigadier Fergusson writes, “It is
certainly true that the Sappers got us over those (Patkai) hills more
quickly than even General Wingate had thought possible, while the
American generals who watched us start from the roadhead were
saying that it was an impossible feat.”
Wingate’s force was now 12,000 strong in combatant troops, but
he had not waited for all to arrive before setting his columns to work
on their job of harassing the enemy. Four days after his first troops
had landed, Calvert dispatched columns towards Mawlu, where,
after attacking and driving off a Japanese force in position on 16th
March, they established a new stronghold and airstrip called “White
City” across the communications of the Japanese 18th Division
which was opposing General Stilwell. In the course of this operation
‘Major-General W. D. A. Lentaigne, C.B.
2MajorJ. W. Robinson.
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Calvert established a rail block at Henu, twenty-five miles north of
Indaw. Calvert himself, throwing hand-grenades, led a charge that
drove the Japanese from a position overlooking the railway.
Commencing ?and March, the remaining two brigades (14th and
3rd West African with 54th R.E. and the West African Field
Companies) were flown in and established a new base and stronghold at “Aberdeen” thirty miles north-west of “White City.”
But on 24th March, just as his force was fully established in the
middle of the enemy’s communications and were already causkg
confusion and alarm to their commanders, General Wingate was
killed when the aircraft in which he was travelling after a visit to one
of his outlying detachments crashed in a thunderstorm amongst the
mountains. The inception of the long-range penetration groups with
that of their entire maintenance by air and the carrying out of his
ideas in spite of all difficulties, was entirely that of this remarkable
soldier, and, though the force had the active support of Admiral
Mountbatten and senior Air Force officers both British and American, his loss was a heavy blow to the Allies. But the job he had
started was carried on with energy and success under the Ieadenhip
of one of his brigade commanders, Brigadier, now Major-General,
Lentaigne. The advance of General Stilwell’s columns and the Led0
Road was considerably helped by the presence of the Chindits on
enemy lines of communication.
Considerable space has been given to describing the general
conception and operation of conveying the Chindits to their destination to make clear the background of the work of the engineersin
central Burma. But mention must be made of one special task carried
out by a R.E. unit ofthe force.
With the growing intensity of the monsoon, and the consequent
flooding of most of the airstrips from which casualties could be
evacuated (incoming supplies could always be dropped by parachute), an unusual job for military engineers, that of the formation
and operation of a seaplane base, fell to the lot of 54th Field Company R.E. (O.C. Major K. M. Robertson’). Late in May the company was ordered to organize such a base for the evacuation of
casualties of 3rd (West African) and 14th Brigades from the southern
end of Indawgyi Lake about forty miles south-west of Mogaung.
From this base one of two flying boats, known as “Gert and Daisy,”
was to operate over the Patkai Range to Dibrugarh on the Brahmaputra. For the purpose six engineer platoons, later increased to nine,
’Major K. M . Robertson.
SECOND C H I N D I T E X P E D I T I O N , S P R I N G ,

232

THE WAR AGAINST JAPAN (IV)

were withdrawn from the columns and concentrated under the field
company commander. The site chosen was at the village of Mamonkai, rechristened “Plymouth,” where there was a dry knoll with a
pebble beach hidden from view from above by a row of large trees.
Here the flying-boat could come within 150 yards of the shore.
Though there was adequate depth of water closer in there was a risk
of squalls blowing the flying-boat ashore. All necessary supplies,
ammunition and engineer stores were indented for and successfully
dropped in clouds of spray and mud in the marsh near the village.
The engineer stores included buoys and anchors to mark the landing
strip, ten rubber “Ranger” boats and five outboard motols.
The charting and marking of the landing strip proved simple, but
for security reasons the buoys were removed once the crews of the
aircraft were familiar with it. A more difficult job was the keeping
of the strip and anchorage clear of floating logs and other snags which
were continually drifting into them. Two jetties were built, one of
trestles made from timber felled in the jungle and bamboo lashed
with parachute cord, the other was a half-floating bay supported on
local canoes. Craft for embarkation were made by lashing two
“Ranger” boats together with superstructure, and were powered
each by one outboard motor. Four of these rafts, each ofwhich would
take six lying or fourteen sitting cases, were constructed. A West
African Engineer platoon, experts in the use of bamboo, organized
the casualty reception station in the village. The whole was prepared
for defence; panjis, or sharpened bamboo stakes, being used as
obstacles as wire was not available. All this work was completed in
twenty-four hours, and next day the flying-boat arrived to take off
the first load of casualties.
To shorten the carry from the posts scattered round the lake a ferry
service was later instituted to collect casualties from various points
along the shores. Then, when it was decided to close “Plymouth” and
to concentrate the whole organization at “Dawlish,” which another
Field Company had similarly developed a t the northern end of the
lake, the whole of the men and stores were moved thither in six
zz-mile trips of the four rafts.
In the middle of June, 1944, on the arrival, as will be recorded
later, of General Stilwell’s force at Kamaing, fifty miles to the north
along the Indaw Chaung, it was decided to close the seaplane base
and use the airbase set up by General Stilwell at Warazup. To clear
the 400 remaining casualties and the garrison, the field companies
built ten “Dreadnoughts” of Ranger boats, tarpaulins, bamboo and
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timber, and powered by two to four outboard motors. I n these
strange craft, which were organized in three squadrons each of three
boats named after famous wanhips, Ark Royal, Vanguard, Rcuenge, etc.,
the whole base was safely moved to its new home. A better example
of improvisation and resource on the part of engineer units it would
be hard to find.
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INJuly, 1944, Admiral Lord Louis Mountbatten decided that, in
spite of the oncoming monsoon which would turn everything on the
ground, including all but the most highly developed airfields, to a sea
ofmud, and which would make flying over the mountains hazardous,
the advance into Burma should be pressed ahead as far as conditions
permitted, using air-dropping as the chief means of supply. I n this
way he hoped, and as it proved correctly, that he would clear the
enemy back over the Chindwin before they could be reinforced or
reorganize. Also he would be better placed after the monsoon to
launch co-ordinated offensives on all parts of the front. Accordingly
he ordered General Stilwell to drive southwards from Myitkyina, to
the east of the Irrawaddy, on Maymyo and Mandalay, and the forces
on the central front, now about Imphal, to cross the Chindwin about
Kalewa and then drive forward from the west against the Japanese
forces in the same area. If sufficient landing craft could be made
available he intended that XV Corps in Arakan should seize Akyab
and Ramree Island and establish air bases in those localities to enable
him to strike more deeply at the Japanese communications. If still
more landing craft could be obtained he hoped it might be possible
to seize Rangoon by an amphibious operation. At the moment,
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owing to most available landing craft being engaged in the landing
in Normandy, the operations of XV Corps had to be limited to
action on the Mayu Peninsula.

OPERATIONS
GENERAL
STILWELL'S
To reinforce General Stilwell, while the Chindits were withdrawn
to rest, 36th British Division (C.R.E. Lieut.-Colonel P. A. Easton,'
Divisional Engineers, 236th Field Company R.E., and I.E. units
reinforced by 12th Engineer Battalion I.E.) was sent to Mogaung at
the end ofJuly. To this Division, now the only British formation other
than Kachin levies with General Stilwell's force, was allotted the role
of moving on the right (western) flank along the railway through
Indaw and thence along the valley of the Irrawaddy. Meanwhile
the main body, mostly Chinese Divisions, moved along the route of
the Led0 road makers on Bhamo and Lashio near the latter of which
places they would join hands with other Chinese forces under
Generalissimo Chiang Kai-Shek. The line of advance of 36th
Division was along the line of the railway to link up with Fourteenth
Army about Indaw. The railway had been successively destroyed
by the Chindits, the R.A.F., and finally by the Japanese, otherwise
there were no existing communications. And so the Division started
off on its adventurous march south. The Divisional Engineers commenced at once to repair the railway. Only such stores as could be
flown in or found in the great teak forests could be used. While the
monsoon continued it was not possible to bring in heavy mechanical
equipment or large bridging stores. I n the first 150 miles leading to
Katha they replaced, with temporary structures for 12-ton axle
loads, thirty bridges up to 2 0 0 feet in length besides filling innumerable craters. Missing rails were replaced by cannibalization of
sidings and double-tracked portions of the main line. I t was possible
to repair some captured railway wagons, but no locomotives capable
of resuscitation could be found, so railwheels were fitted to jeeps and
it was found that each of these would draw two half-loaded box cars.
Later two box-wagons were converted into more powerful locomotives by mounting on them lorry engines which were geared to the
wheels. As the railway stretched forward the Divisional Engineers
provided the necessary opwating st& in spite of the many other
necessary calls on their services. On this fantastic line a daily lift of
'Lieut.-Colonel P. A. Easton, O.B.E.
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8,000 ton-miles was achieved, and in the five months before i t was
handed over to the Americans, who had newly imported steam
locomotives, there were no accidents.
Apart from the railway it was impossible to maintain any continuous ground communications during the monsoon and the Division
largely depended on air supply, transport being limited to the
minimum. Each field company was allowed only one jeep and one
trailer, thus only the minimum of equipment could be carried and
reliance had to be placed on improvisation with materials found
locally. Vehicles were got along tracks axle deep in mud by the
liberal application of teak corduroy and brushwood, and still more
brushwood, to the surface, while bridges were constructed on trestles
of teak felled in the forests. Over 6,000 feet of these bridges were
built, not counting all bridges of spans less than 20 ft. The longest
was constructed by the Engineer Battalion, I.E., across the Shweli
River, being 752 ft. in length in two sections as an island intervened.
The bridge was built in seven days over an average depth of water of
seven feet with a current of two or three knots. Flying bridges were
used on two occasions. One near Mogaung was of peculiar construction. The raft was constructed from derelict petrol drums and bits of
houses, and the steel wire rope had been “stolen” from another
theatre. Though debris in the river made the manoeuvring of the
raft difficult, jeeps were successfully passed over a gap of some
eighty yards.
The two principal rivers crossed were the Irrawaddy and the
Shweli. In the first case though Japanese opposition was expected
none was encountered. For the passage of the Irrawaddy, on 1 1 t h
December, one brigade group was put across a t Tigyaing and the
rest of the Division near Katha. In each case a promised supply of
rafting equipment failed to arrive, but luckily on the airfield at
Indaw, 15 miles from Katha, sections of Japanese pontoons were
found in sufficient quantities and condition to make three Class g
rafts. At Tigyaing the brigade group was passed over in two days
using one Class 5 raft (loaned by American Engineers) and two rafts,
improvised from country boats, for stores, and a flotilla of country
boats for personnel. For the major operation at Katha the Japanese
pontoon rafts were used powered by outboard motors of 2 2 h.p.
which had been flown in. Also, besides country boats, a number of
“Ranger” boats with a few small outboard motom were available.
On the Shweli what was at first thought to be light enemy opposition was encountered, but when two companies of infantry had
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crossed in “Ranger” boats they were counter-attacked and had to
be evacuated. In response to a S.O.S. call for equipment, “the
heavens,” in the words of the C.R.E., “almost rained assault craft.
Each headquarters seemed to compete with the others in sending
more craft more quickly than the others.” With this equipment,
added to that contrived on the spot, a successful assault crossing was
carried out.
As the Division moved on an air-supply basis, the engineerswere also
kept busy reconnoitring dropping zones, not such an easy matter for,
during the monsoon, the ideal site often turned out to be a concealed
swamp. They also at intervals prepared landing grounds for light
aircraft to permit of the evacuation of casualties. After the monsoon,
when the ground had dried sufficiently, American Airfield Engineers,
loaned to the Division, prepared strips for transport aircraft. I n practice the engineers of the two nations helped each other out with their
respective tasks.
Thus the combined British and Chino-American forces drove
steadily southwards under the command of the American General
Sultan who had replaced General Stilwell in command in October.
The centre column reached Tonkwa in the second week in December
at the time when 36th Division was approaching the Shweli, and at
the same time the left column, in touch with the Chinese from
Yunnan, occupied Bhamo. Behind these columns, but with their
efforts brought at times to a complete full-stop by the monsoon, the
engineer force under General Pick toiled to build the Led0 Road and
its accompanying pipe-lines. In November it had completed sufficient
for a limited amount of road traffic to pass to Myitkina where it
connected up with the jeep railway.

OPERATIONS
ON CENTRAL
FRONT
O n the central front, debouching from Impbal, operations were at
first under the sole direction of XXXIII Corps. A two-pronged
advance was undertaken, one force moving down the road through
Tiddim and Kalemyo on Kalewa on the banks of the Chindwin, the
other by the road through Tamu from whence the Chindwin could
be reached at Sittaung, but the main route to be developed beyond
Tamu was that south along the Kabaw valley to join the route
through Tiddim a t Kalemyo. The advance down the Tiddim Road
was carried out by 5th Indian Division assisted by the Lushai
Brigade which, by flank marches through the mountains, cut in on
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the line of communication of the Japanese opposing 5th Division and
cut off their retreat. But the enemy carried out an orderly withdrawal, suicide squads covering the retreat and contesting every
mile of the way. But for the engineers the fight was not so much
against the enemy as against the country and the elements. The
road, which they had built with so much labour during the previous
winter, had been thoroughly destroyed when our forces retreated in
March, and what was left of it had been further damaged by the
Japanese in their retreat. Added to all this the monsoon, now in full
spate, turned the friable soil to seas of mud, washed away the roads,
and caused landslides at frequent intervals. At the head of the
column the Divisional Engineers with a field squadron, and mechanical equipment and bridging platoons I.E., under their C.R.E.,
Lieut.-Colonel R. C. Orgill, cut narrow paths to enable guns and
tanks to engage the enemy's rear parties, and, where these tracks
became more precipitous, organized winches and tackles to hoist the
weapons forward. Behind them IV Corps Troops Engineers, reinforced by units brought forward from India and assisted by mechanical equipment units, toiled to make and maintain a route once more
passable for transport vehicles, though much of the supply was
carried out by air-dropping. Slowly under their efforts the road crept
forward, bulldozers cut their way through mud "with the consistency
of brown porridge" or carved a passage through great landslides of
sticky soil. Water courses were crossed by any means available,
culverts, timber or Bailey bridges, many of them to he swept away
again as fresh torrents poured down from the mountains carrying
with them great masses of debris, cutting away the banks of the
original water courses and sweeping the abutments of the bridges
into the valleys below. Under such conditions bulldozers, of which
there were few, were worth their weight in gold. At one point, when
working on a major landslide a bulldozer with 2nd Field Company,
I.E., began to slide sideways in the mud where the road was broken
towards a 600-ft. drop. Frantically the company officers clambered
down the slope and managed to seize the tow rope and hitch it round
one of the few trees standing on the hillside. Just as the machine
reached the edge of the chasm the rope taughtened, the tree held and
the bulldozer came to rest on the brink. I t was soon pulled back to
continue its work on the road. At one point an aerial ropeway, later
replaced by a Bailey bridge, was put across a raging torrent.
And so, though the enemy opposition and the difficulties in repairing the road delayed matters and reduced the average rate ofadvance
a.e.g-I
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of two miles a day, 5th Indian Division steadily made its way forward towards the Manipur River which was reached by patrols on
14th September. Realizing that the enemy were likely to make a
stand on this formidable obstacle 123rd Brigade of the Division,
accompanied by 74th Field Company, I.E., moved over the hills to
the east to cross the river by the Tamu road, and then to drive south
along the east bank of the river to take in flank any enemy who
might oppose the crossing of the main body. It was impossible for
any transport to accompany this column and supply had to be
entirely by air-dropping. Luckily the track proved better than was
expected and the weather surprisingly kind and the field company,
with the aid of stores dropped from the air, was able to bridge such
rivers and streams as were encountered. On 14th September, the
same day that the head of the main body reached the river, this
Brigade cut the road to Tiddim behind the Japanese defenders of the
crossing.
I t was essential, therefore, that the river be crossed as quickly as
possible by the main body so that 123rd Brigade in its isolated position should be supported. But shortly before their arrival at the river
bank it was found necessary to close the road for maintenance behind
the Division. In spite of the efforts of the engineers, under the growing length and difficulty of the route, the increasing intensity of
trafficflow, and the persistence of the monsoon, the road completely
disintegrated. The whole Division had therefore to go on an air
supply basis and all unessential units, including part of 44th Field
Company, were sent to the rear. Amongst the small amount of transport which was permitted on the road were the lorries with stores for
the bridging of the Manipur River. Some of these were stuck in the
mud on the road for up to four days till released by the efforts of
dozer tractors or a temporary cessation of the rain.
The task facing the engineers in getting the Division in such
circumstances across the Manipur River was, to say the least of it,
formidable. The river was 330 ft. wide and had a fall of fifteen feet per
mile as it approached the point of crossing. In consequence, under
monsoon conditiom, the speed of the current averaged eight knots,
but during spates the speed and level of the water increased greatly.
On one occasion during the crossing the level rose three feet in an
hour and the speed of the current increased to about twelve knots.
Though it seemed impossible that any craft could live in such a
current, on 16th September, a detachment of infantry managed to
cross in a F.B.E. boat unhindered by the Japanese who were then
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engaged by 123rd Brigade. After a sapper who had tried to swim
across the raging flood had been swept away and rescued only by the
gallantry of Jemadar Jahan Dad who plunged in to his assistance, a
line was got across attached to a mortar shell. By means of this a
double cable, and eventually a 3-in. hawser, was got across. The
hawser was made fast to the anchorage of the old suspension bridge,
which had been constructed at the spot the year before, and hauled
tight by a winch. Two F.B.E. ferries were then constructed in competition between 2nd and 20th Field Companies, I.E., and from 19th
September twelve crossings an hour were made. The river then rose
rapidly in spate and the bollards of the F.B.E. boats could not stand
the strain and tore away. Some days later, on the arrival of pontoon

1

the Divisional Engineers were soon busy restoring the water supply,
forming dumps of engineer stores, and working on the roads forward.
For the first time since leaving the plain of Imphal a site was found,
just south ofTiddim, on which it was possible to construct an air-strip.
Here, with the aid of three bulldozers, the engineers were able to
clear and level in a week a strip 750 yards long from which casualties
could be flown out and a limited amount of stores flown in.
Steadily the advance pressed on. Kennedy Peak at 9,000 ft., and
Fort White, a thousand feet lower, on the brow of the hills running
down to the valley of the Chindwin, were captured in turn, the
engineers continuing their task of track-making to enable tanks and
essential vehicles to move forward, though the maintenance of the
division still had to depend on supply dropping by air. Past Fort
White the advance went more rapidly down the 7,000-ft. slope to
Kalemyo, till on 12th November contact was made with the
#
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advanced troops of 11th East African Division which had arrived
shortly before by the route through Tamu and down the Kabaw
valley. Near Kalemyo I.E. constructed an airstrip from which, early
in December, 5th Indian Division was flown out to rest.
After the capture of Tamu, where the airfield was quickly repaired
by 2nd British Division, I rth East African Division (C.R.E. Lieut.Colonel J. T. S . Tutton') had led the advance down the Kabaw
valley and towards Sittaung on the Chindwin, followed up by
XXXIII Corps Troops Engineers considerably reinforced. Down the
Kabaw valley little in the way of a road existed previously. Before
the Japanese offensive in the spring of 1944, G.R.E.F., having completed the road to Tamu to Class 30 two-way standard, had begun
work on about ten miles of road south of Tamu but little had been
completed and, in the interval, the monsoon, the encroaching jungle,
and the Japanese had obliterated most of what had previously
existed. Mere tracks between native villages wound through dense
jungle or flooded paddy fields, swamps abounded, and the valley
was noted as one of the worst areas for malaria and tick typhus in
Burma. Through this unpromising country the East African Engineers, reinforced by 51st E.A. Engineer Battalion, cut tracks and
built bridges to enable the Division with its transport to fight its
way forward against two Japanese Divisions. But in the monsoon,
with a rainfall in a few months of over IOO inches, it was impossible
to keep open a maintenance route behind the Division which had in
consequence to be supplied by air. As the advance continued the
engineers of the Division made landing strips wherever possible to
increase the quantities ofsupplies over that which could be delivered
by air-dropping, and to enable casualties to be evacuated. By 4th
October, Yazago, half way down the valley, had been captured, and
from thence other tracks eastwards to the Chindwin were cleared of
the Japanese and improved. In mid-October the worst of the monsoon was over and, with the ground drying out, the Division pushed
on more rapidly to join hands, as already recorded, with 5th Indian
Division near Kalemyo on 12th November.
With the monsoon over, behind I I th East African Division, the
Corps Troops Engineers started to remake the road down the valley
to Class 40 standard, it having been decided that G.R.E.F. as a
separate engineer force was no longer suitable for work in the forward
area owing to the nature of the operations. Several of the units of
G.R.E.F. however remained to work on the road under XXXIII
lLieut.-Colonel J. T. S . Tutton.
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Corps. Dust now took the place of mud, and, with nine inches of this on
the surface rising in great clouds to twenty feet under the traffic, the
task became extremely trying and driving very dangerous. To deal
with this menace, the onlyremedywas water. There was plenty about,
but the engineers had to organize its distribution. Water towers were
built, and water carts improvised to supplement those available.
One water truck was contrived by mounting a large tank on a gigantic tank transporter which moved with dificulty when full, but when
it did so, worked with such effect that it became a dearly loved pet of
the workers on the road. The rough and ready, somewhat light
bridges which were all that the East African Engineers had been
required and able to build to get their Division along during the
monsoon, were replaced by stronger structures. Among these were
the elephant bridges built of green timber felled in the jungle. The
strength of the Burma hardwoods was such that built to the dimensions given in the official Army manuals, these bridges showed no
sign of distress under double the calculated load.
For the crossing of the Chindwin east of Tamu, roads were built
leading to Sittaung and Tonhe. On the southern of these two routes,
that leading toSittaung, the Engineenof I 9th Indian Division (C.R.E.
Lieut.-Colonel F. M. Hill') less one field company were employed,
and though the work on the winding track was arduous it calls for
little comment. On the northern road, to Tonhe, which was made
fit for transporters, 19th Division had under command 7th Division
Engineers, IV Corps Troops Engineers, 36th Field Squadron, I.E.,
and 12th Engineer Battalion, I.E. A whole brigade ofinfantry was
also put on to the job and the Divisional Commander himself took
an active part in the operation. Much of the alignment of the existing
15-mile track had to be abandoned and an entirely new road made.
Everywhere there was an enormous amount of digging to be done
and, as only two large angle-dozers were available in addition to the
four small ones of the two field park companies, most had to be
carried out by hand. Four Bailey bridges, up to 1 2 0 feet span, were
erected, the whole road being completed in a month.
As the Tamu-Kalewa road was to take the whole of the maintenance traffic of the forces advancing into Burma across the Chindwin,
it had earlier been decided that it should be converted as quickly as
possible to a Class 70 two-way road, and a special force of Engineers
and labour under 145 D.C.E. Works (Colonel P. 0. G. Wakeham*)
'Lieut.-Colonel F. M. Hill.
*Brigadier P. 0. G. Wakeham, O.B.E.
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was organized early in October, 1944, for this purpose. This work,
under the circumstances existing in the country, and in view of the
novelty of the methods employed, attracted considerable interest not
only locally hut also in military and civil engineering circles at home.
A first appreciation was made from the somewhat sketchy maps
which were all that existed at the time during the Japanese occupation of the area, a more detailed plan being made as soon as the
enemy had been driven clear. The final project envisaged a road
I O ft. above plain level to avoid flooding in the height of the monsoon. I t was calculated that 145 bridges would be needed (approx.
1.6 per mile). Spans were modest, the greatest being 140 ft. though
there was one bridge 240 ft. in length composed of three spans. The
total length of the bridges constructed, apart from culverts, amounted
to 8,5,00 ft. But the special point of interest was the method of
surfacing. With the limitation of manpower, machinery and transport existing it would have been impossible to provide any orthodox
pavement type of road, and soil stabilization as normally understood
was equally impracticable. It was, therefore, decided to employ what
might be called “Compaction and waterproofing.” Without going
into technical details the method, which had been used with success
on airfields in India and on the frontier with Burma, consisted of
consolidating a graded formation at its most suitable moisture content
and then preserving this condition by a waterproof seal of Prefabricated Bitumized Surfacing (P.B.S.). This proved a complete success,
and when the road came under intensive heavy traffic immediately
after its completion, an average of 1,000 vehicles a day with a peak of
2,700,it stood up to the load well though it required careful maintenance. Work started in December, 1944, and the road was completed as far as Kyigon, where it entered the Myittha Gorge, by
mid-April. Beyond this point the nature of the location altered
completely as in the gorge more heavy earthwork, including rock
blasting was necessary and normal soleing was employed. This
section leading to Kalewa was not completed until 1st August.
At the peak period of activity fifteen engineer units, including engineer
battalions, artisan works companies, road construction companies,
mechanical equipment and road roller platoons, quarrying, forestry,
and elephant companies were employed. Thirty-one Indian pioneer
companies and five general transport companies also assisted. After
completion eleven pioneer companies and one road construction
company were employed continuously on maintenance. The effort
was fully justified as the road carried the whole of the maintenance
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traffic, other than that carried by air, for the two corps of XIV Army
during the campaign of 1945.
In November, 1944, the higher command on the Burma front was
reorganized. In place of 11th Army Group a new headquarters
under the title of Allied Land Forces South East Asia (ALFSEA)
under the command of Lieut.-General Sir Oliver Leese, lately
commander Eighth Army in Italy, was set up. General Leese was in
operational command of all Allied forces on the ground in the
theatre including those with General Sultan in the north which
previously had been directly controlled from Admiral Mountbatten’s headquarters. General Leese brought with him from Eighth
Army his own Chief Engineer, Brigadier, now promoted to MajorGeneral, K. Ray, late S.E.A.C. Fourteenth Army was confined to
the direction of operations on the central front, XV Corps in Arakan
coming directly under ALFSEA. A new line of Communications
Command, C.E. Brigadier W. G. Lang-Anderson, was inaugurated
to relieve Fourteenth Army and now XV Corps, of responsibilities
in the rear areas. IV Corps headquarters returned to the field of
action and henceforth Fourteenth Army comprised this and XXXIII
corps.
On 19th November, 19th Indian Division, using a F.B.E. ferry
built by IV Corps Troops Engineers, pushed a brigade across the
Chindwin near Tonhe and, having formed a bridgehead, the rest of
the Division was ferried across by the end of the month. The ferrying
was greatly assisted by the use for towing of a motor launch, brought
in sections by road from Dimapur and assembled on the river bank
by I.W.T. personnel. On 2nd December I I th East African Division,
having forced the passage of the Myittha Gorge, reached the
Chindwin at Kalewa. The crossings were reconnoitred by units of
the Sea Reconnaissance Unit (an inter-service force of specially
trained swimmers). The next night the East Africans crossed the
river in boats and light rafts, formed a bridgehead, and all was set
for the construction of a bridge. Preparations for this had been taking
place for some weeks.
“GRUBBRIDGE” OVER ER CHINDWIN
From aerial reconnaissance a site for the bridge had been approximately located and showed a gap to be crossed of about 1,000feet.
The task was therefore to build what in fact proved to be the longest
floating Bailey bridge to be erected during the war in any theatre,
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the materials for which had to be transported from railhead at
Dimapur, 310 miles away, over some of the worst hill roads in the
world. This last consideration meant that the greatest economy in
equipment had to be exercised and little allowed for casualties. For
this reason two alternative bridges were designed to fit the gap, one a
Class 30 bridge 997 ft. long, and the other a Class 1 2 bridge of 1,001
ft., as stand-by in case wastage of equipment precluded the construction of a bridge to the former design. Stores were brought
forward over the hilly Imphal-Tamu road and thence along the
newly completed road through the Kabaw valley to a dump at
Indainggyi, 2 6 miles from the bridge site. Here an area had been
cleared and basha huts erected by two field park companies, I.E.
The personnel of the bridge companies and of the R.I.A.S.C. in
moving the material forward deserve the highest praise. Though
several bridge lorries fell over the hillside, every pontoon was
recovered and repaired in time for the operation. All stores and
personnel were assembled at Indainggyi by 1st December. But
between here and Kalewa the road through the Myittha Gorge had
required considerable attention before the lorries could be brought
forward. Nine Bailey and twenty-two timber bridges had to be constructed before the road was usable at all, and, even after that and
much attention to the surface, the passage of lorries was a precarious
operation.
The bridgehead having been secured, orders were received on 4th
December for the move forward and the erection of the bridge. The
site was reconnoitred by 474, C.A.G.E., Colonel F. SeymourWilliams,' on the morning of 5th. The gap as selected and measured
from air-photos proved much as was expected except that it was
slightly greater and the banks lower. As Japanese artillery were
registering the site at the time it was decided to build the bridge
about IOO yards down-stream, which meant only a slightly larger
gap. The bridge as then designed and actually built had an over-all
length of 1,153 feet, but the approach to the bridge on the far bank
required the construction of about 500 yards of causeway composed
of alternate layers of coir matting and Sommerfield track over a
stretch of soft sand.
On 5th December, the equipment began to move forward from
Indainggyi. Progress was slow as traffic for the assault division
had been given priority. A major disaster was averted during this
movement by the action of a sergeant of a bridge company. A lorry
'Colonel F. Seymour-Williams, D.S.O.
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carrying a vital piece of equipment broke down on a narrow stretch
of road. A very senior officer appeared and ordered the lorry to be
pushed off the road over a cliff. The sergeant refused to do this, but
luckily during the altercation, in which he was put under arrest, the
lorry was got going and the valuable equipment saved. As there was
little shore space on the near bank the raft building site was located
on the Myittha River, 800 yards upstream, where there was more
room and better cover for vehicles.
Sufficient material to commence work had arrived at the site by
midday 6th December, and at 1.30 p m . the Commander East
African Division gave permission for work to begin. Owing to the
necessity not to take any risks with the limited amount of equipment
available, work was carried out only in daylight and at a deliberate
pace. I n spite of this the last bay floated into position about midday
10th. The bridge was found to be 6 in. too short, but provision for
this had been made by greasing the bearings and baseplates and
rigging hauling tackles. The adjustment was quickly made, and the
final pin driven hom’e at 2.50 p.m. 10th December. The approach
roads had also been completed, thanks to the efforts of a field park
company, which worked twenty-four hours on end to make 800
Sommerfield track pins out of angle iron pickets, none having been
delivered with the equipment.
“Grub Bridge,” as it was christened after Colonel SeymourWilliams’ small son, accepted its first vehicle at 3 p.m. 10th December, and continued to bear the traffic of XIV Army for two and a
half months subsequently. There had been no enemy interference
during the construction; but on 11th December the B.B.C. announced that a floating bridge had been put across the Chindwin at
Kalewa. Next morning five Japanese aircraft came over to bomb it.
Three were shot down, and one small bomb hit the bridge, but the
damage caused was slight and was quickly repaired.
The Engineer Units employed under 474 C.A.G.E. on the construction of the bridge comprised :67th, 76th, 361st Field Companies, I.E.
~ ~ 2 Field
n d Park Company, I.E.
One Company, Pathan Engineer Battalion, I.E.
852nd and part of 854th Bridge Companies I.E., assisted by a
platoon of Pioneers.

FOURTEENTH
ARMYADVANCE BEYONDRIVERCHINDWIN
After crossing the Chindwin near Tonhe, 19th Indian Division
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pressed straight on eastwards over exceptionally difficult country,
almost devoid of tracks except the remains of one which the Japanese
had made the previous spring in connexion with their offensive and
which had lapsed into jungle again during the monsoon. In spite of
this the Division made rapid progress, its engineers being mostly
employed in improving the tracks, and by 16th December one of its
patrols had joined hands with 36th Division coming down from the
north near Rail Indaw. One brigade of 20th Division had crossed
the Chindwin north of Kalewa a t Mawlaik and struck out to form a
deep bridgehead on the east bank. Thus Fourteenth Army had three
firm bridgeheads across the Chindwin and the next stage in the
operations could be started.

REVISED
PLANOF FOURTEENTH
ARMYFOR 1945
Up to this time, December, 1944, General Slim, whose orders
were to destroy the enemy facing him, had expected the Japanese
forces in front of him to fight between the Chindwin and the Irrawaddy. He planned therefore to bring them to battle in the plain of
Shwebo, north of the loop of the Irrawaddy which ran from east to
west between Mandalay and Pakokku. Here the ground would be
favourable to the British force which, in dry weather, could use its
armour to advantage, while the loop of the rivers Chindwin and
Irrawaddy, which lay behind the enemy, would be a danger to the
opposing forces. With this idea General Slim proposed to drive forward on a broad front, with XXXIII Corps on the right directed on
Shwebo and IV Corps on the left towards the railway south of
Indaw. But now two factors caused a change in plan. F i a t it was
found that the main Japanese armies were not going to oppose our
advance in strength west of the Irrawaddy but, covered by a rearguard of one division, were retiring across that river, the passage of
which they proposed to oppose with their main forces. The other
new circumstance which affected the situation was that, owing to a
new Japanese offensive within China the Generalissimo found it
necessary to recall some of the Chinese forces previously operating in
north Burma under General Sultan, and to curtail the activities of
the Chinese forces operating into eastern Burma from Yunnan. This
meant that the Japanese commander was able to concentrate the
mass of his troops in central Burma, east of the Irrawaddy, to
oppose the advance of Fourteenth Army. The greater distance to be
covered, and the paucity of communications, made it more difficult
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for General Slim to achieve his object, the destruction of the main
enemy force. I n spite of all these difficulties he decided to press on to
cross the river and to bring the enemy to battle. The decision was
made possible by the fact that, with the air forces likely to be available
when the monsoon broke, it would be feasible to maintain the whole
Fourteenth Army almost entirely by air, and not have to depend on
the long, difficult, and single land route with its 500 miles of mountain roads. This could not be relied on to carry the requirements of
the whole force, even in the dry season, and, even after the work done
on it by the Allied engineers, would be inadequate during the monsoon, In consequence it was necessary entirely to recast the plans,
both operational and administrative, for the campaign of 1945. Such
changes involved great alterations in the engineer planning, organization and provision, at short notice, changes which caused considerble difficulty and anxiety to the senior engineer officers concerned,
as will be seen as the narrative proceeds.
General Slim decided to endeavour to force the crossing at two
points to the north and south respectively of the main Japanese forces,
and to pinch the latter between his two wings, the northern of which
would co-operate with the forces of General Sultan striking down
from the north. I n order to cut off the Japanese forces from Rangoon
and facilitate the early capture of the port and the opening of a seaborne line of communications through it, he decided that the main
blow should be delivered by his right-hand column, and that, to
maintain secrecy of his intention, the northern column should
engage the attention of the Japanese during the preparation of his
southern blow. Accordingly he ordered XXXIII Corps, which
would consist of 2nd British and 19th and 20th Indian Divisions
with 268th Indian Infantry Brigade and 154th Indian Tank Brigade,
to continue to advance eastwards from the Chindwin at Sittaung and
Kalewa, to capture the area about Shwebo and Monywa, and
secure a bridgehead over the Irrawaddy north of Mandalay. By
transferring to XXXIII Corps 19th Division, on its former axis of
advance on the left flank where it was in contact with the enemy, it
was hoped to deceive the enemy into thinking that IV Corps was
still on that flank. I n fact IV Corps, now commanded by Lieut.General F. Messervy, and which was assembled in and about the
Kabaw valley north of Kalewa, was to cross to the right flank behind
XXXIII Corps through Kalewa and southwards down the Gangaw
and thence, swinging eastwards from Tilin, force a crossing of the
Irrawaddy near Pakokku. It should then strike south-east on Meiktila
REVISED PLAN OF FOURTEENTH
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and Thazi. These were the key points on the Japanese road and rail
communications from the south to Mandalay and were also the
centre of a group of airfields. Having achieved their objects both
Corps were to be prepared to exploit their success, capturing a seaport in southern Burma, and so opening sea communications if
possible before the next monsoon.
This change of plan altered completely the engineer programme
especially in so far as the provision and maintenance of communications were concerned. We have seen how shortage of engineer
resources, particularly of mechanical plant, had necessitated the
concentration of effort on producing one good all-weather road
through Tamu to Kalewa and the abandonment of the alternative
route through Tiddim. From Kalewa, to support the advance of the
whole Army on one axis, it had been decided to extend this road
forward on an all-weather basis as far as Ye-U. It was further
intended to supplement this line of communications by the use of
water transport down the Chindwin from Kalewa to Myingyan on
the Irrawaddy, but as the Chindwin flowed clear to the south of the
proposed zone of operations this route would be of only limited value
till the Irrawaddy was reached. Besides this, reliance was to be
placed on considerable supply from the air and the engineers had to
be prepared to develop transport strips, and recover Japanese
airfields, quickly as the advance continued.
The new plan involved, in addition to the above, the creation of a
new road to permit the movement of IV Corps down the Gangaw
valley to Pakokku. Though this road would only be required during
the advance to the Irrawaddy and could be replaced thereafter by
the use of water transport down the Chindwin, and might therefore
be built only to fair-weather standards, it involved the diversion of
some of the limited supply of road-making plant from the KalewaYe-U road. I t was decided accordingly that the latter should also be
built only to fair-weather standard and that even greater reliance
should be placed on air supply. To understand the importance and
courage of this decision, it must be remembered that up to this time
not more than one division had operated on a purely air supply basis.
Now the principle was to be applied to a whole army. It was, therefore,
necessary to change the programme of road construction, to increase
the provision for water transport on the Chindwin, and to make
greater provision for the production and maintenance of airfields,
all of which work might have to be carried on into the period of
intensity of the monsoon. What this meant at the forward end of such
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a tedious line of road communication, supplemented by a small
proportion of air transport which could be allotted to engineers’
stores, can be imagined. In the original plan the Chief Engineer
Fourteenth Army had been allotted 400 tons daily of the total
capacity of the Lines of Communication, now with all the extra
commitments and a quicker time schedule he was to receive as little
as 150 tons and never more than his promised 400 tons. The situation
is well summed up in the words of a letter written at the time by
Brigadier W. F. Hasted,’ Chief Engineer Fourteenth Army. He said:
“The original conception of the plan of the campaign has, as usual,
been modified to such an extent as to be hardly recognizable. With
less than the resources for a comparatively slow land advance on one
axis, we are now trying to compete with, first a land advance on the
original axis some weeks ahead of schedule and going strong, with no
corresponding build-up of engineer stores and troops; second, an
additional corps land advance on another axis involving a major
bridging operation and the construction of a new fair-weather road
eventually probably over 150miles long, and last, five fair-weather
airfields for fighters and transports additional to anything planned
or foreseen. To make matters worse, the build-up of engineer troops
and machinery as visualized for the original plan is some five or six
weeks behind the original schedule due mainly to the lack of capacity
on the lines of communication.
“In spite of this we are managing to keep the advance going and
enjoying it, but only by rigid economy of stores, the lowest specifications, ruthless exclusion of everything but the barest essentials,
sacrifice of time and some of our long-term projects (e.g. the allweather road in the Kabaw) and the terrific morale and energy of
all engineer troops.”
This morale and energy wascertainly called for inorder tocarry out
the essential programme in the heat of central Burma and the
accompanying dust which had now taken the place of the mud of
the monsoon period. After the experiences on the mountain roads
west of the Chindwin during the monsoon, the road-making for the
two corps across the Shwebo Plain and down the Gangaw valley
calls for little comment. The task set for the engineers of the leading
divisions on each route was to make the existing cart tracks suitable
to carry Class g loads for the advanced troops while corps troops
engineers followed improving the route to higher standards. Little
assistance could be given by the infantry and road-making mechani’Major-General W. F. Hasted, c.B., c.I.E., c.B.E., D.s.o., M.C.
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cal equipment was at a premium, so much of it had to be diverted to
airfield construction. In spite of the difficulties, 19th Indian Division
reached the banks of the Irrawaddy IOO miles north of Mandalay
on 9th January, and on the 17th, 20th Indian Division arrived at the
river at Myinmu, forty miles.farther downstream. By the end of
January, 7th Indian Division, leading the advance of IV Corps, was
within twenty miles of the river opposite Pakokku.
I t had been intended under the original plan, when the whole
army was to advance on one axis with an all-weather road, that
“Grub Bridge” should be duplicated by a more permanent floodproof structure. This had been designed and manufactured in India
and the parts were being transported forward over the long line of
communication. I t was decided that this bridge should nevertheless
be built and when opened the “Grub Bridge” should be broken up
and the parts ferried forward for use on the Irrawaddy and other
rivers of central Burma. The new bridge, which had been designed
and tested to withstand a rise in river level of40 ft. and I 2 knot spates,
was so constructed that any part could be carried over the long road
from Dimapur in a 3-ton lorry. The centre spans had 15-ft. clearance
scaling down to 5 ft. at each end where there were tidal approach
ramps. The bridge, known as “Falls,” was erected by one field
company I.E. under Lieut.-Colonel R. St. C. Davidson, in five
weeks including the time taken for the preparation of approaches and
the unloading and sorting of the parts after their long journey from
India.

WATERTRANSPORT
ON ER CHINDWIN

As noted above, the use of water transport on the Chindwin had
been envisaged in the original plan, and arrangements made for
the construction and forwarding by road of sectional craft which
would be assembled on arrival. This scheme, under the new conditions, was expanded and involved the engineers of the Army in a
major commitment. The first step was the collection and repair of as
many local boats as possible. To this end, as soon as 19th Division
had reached the Chindwin at Sittaung early in November, a detachment of XXXIII Corps Troops Engineers was dispatched to collect
all the craft it could. I t proceeded down-stream adding daily to its
fleet and arrived at Mawlaik in time for the craft to be used by the
leading brigade of 20th Division for the passage of the river. Continuing its voyage and the collection of craft the detachment eventually
arrived at Kalewa which was to become the main base of the Inland
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Water Transport on the Chindwin. About the same time a ramped
cargo lighter was transported by road to the bank of the Yu River
near Tamu. Here it was launched with the aid of elephants and
floated successfully down to the Chindwin.
This was the position about water transport when, in December,
the plan of operations was made. General Slim relates how he
explained his plan to his Chief Engineer, Brigadier Hasted, and told
him that he wanted provision to be made for the movement of 700
tons daily by river. Brigadier Hasted’s reply was: “The difficult
we will do a t once; the impossible will take a little longer; for miracles
we like a month’s notice.” “You are lucky;” replied the General,
“You have got two months.” As a start, the experiment of moving
the cargo lighter hy road having proved successful, arrangements
were made for the forwarding from India of parts of barges and tugs
called “Unicraft”, which had been designed and tested by the War
Office in view of the possibility of such a requirement and sent to
India in readiness. These craft were made of steel &in. plates held
together with +in. rivets. All components were easily portable, the
heaviest being the engines of the tugs which weighed 17 cwts. When
assembled the “Unicraft” barges were 60-ft. long and had a capacity
of 35 tons at 2 ft. 6 in. draught. The tugs were of two types, the
smaller being powered by one 40 b.p. engine, the larger being twinscrewed with two such engines. But without waiting for the arrival
of “Unicraft” a start was made on the construction of timber craft
and the adaptation of local boats. A site for a construction yard was
selected on the Chindwin at Kalewa on 23rd December, and preparation of the shops etc. commenced immediately. The operation
of the barge line commenced on 1st February, 1945. In addition to
the barge building yards a factory was established some miles away
for the construction of “Eastern Army Boats.” These craft had been
designed in December at Headquarters Eastern Army for ferrying
and bridging in the theatre. They were heavy, punt-shaped wooden
pontoons 40 ft long and 6 ft. wide weighing approximately three
tons, constructed in prefabricated sections capable of being transported by jeeps over jungle tracks. 536th Artisan Works Company,
I.E., had been specially organized with suitable trades and trained
for their construction. This unit, accompanied by 336th and 338th
Forestry Companies, 343rd Workshop and Park Company, all I.E.,
an Indian Pioneer Company and one platoon general transport,
had been sent forward with a number of D.U.K.Ws. when the
advance to the Chindwin was commenced and was settled in camp
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at Kalewa on 1st January, 1945. To save transport over the road
from Dimapur, most of the timber was felled and sawn locally. As
there was no suitable timber growing in the immediate neighbourhood of Kalewa, the forestry companies had to set up their camps in
the Kabaw valley, fifteen or twenty miles from the boat factory.
In spite of the late decision to expand this route and, the shortage
of crews for the powered craft, an average tonnage to Pakokku of
620 tons per day was achieved by May, 1945. In consequence of the
rapid progress of the armies it was possible after that month to start
a new depot at Rangoon, but, pending its getting into full operation,
boat building at Kalewa continued till June, by the end of which
month the following craft had been completed and put into
commission :-

Unicraft tugs, single and twin-screw
95
45
Ramped timber cargo lighters
Eastern Army boats
540
Unicraft barges
129
“Higgins” timber barges
97
But probably the most novel task was the assembly of two gunboats,
H.M.S. Pamelu and Una. Designed by a naval constructor they were
built and launched entirely by army engineer personnel, and as
Admiral Mountbatten remarks in his dispatch on the campaign,
probably the first time the Army has constructed warships for the
Navy.
As the craft were built and put into commission other engineer
units started to operate them on the river, extending their activities
forward as the Army advanced. This entailed besides the actual
navigation of the craft, the construction of jetties, which normally
consisted of Eastern Army boats with bays of decking connecting
with the shore, and the charting and buoying of the river, a task
rendered necessary and requiring continuous attention owing to the
rapid changes in level of the water and the tendency of the river to
change its channel.

AIRFIELDS
But from the first it had been accepted that the majority of the
maintenance traffic would be air-borne. For this purpose, as the
Army advanced, airstrips to take transport aircraft had to be built
rapidly and also strips for fighter aircraft to afford the necessary
protection to the transports. Fair-weather airfields for the supply of
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the leading formations were normally cleared in the first instance by
the engineers belonging to that particular formation. These were
followed up by corps and army engineers, but more especially by
Forward Airfield Engineer units which were from this time hurried
forward from India where they had been employed on the construction of airfields for the defence of the country, for training centres,
and for co-operation with the Navy. The particular task of the
follow-up units was to provide, at intervals during the advance,
airfields at which forward air supply bases could be set up. The only
airfields which existed when the advance from the plain of Imphal
began were those at Imphal and Palel, which we have seen required
constant attention, an indifferent one at Tulihal, a grass airfield at
Tamu, and a few poor Japanese strips in the neighbourhood of
Kalemyo. I t was decided that the first air supply base should be
established near Kalemyo, and a site was selected from the air at
Indainggyi. Air photos had shown its apparent suitability, and,
shortly before our troops arrived a t the spot, a pilot reported it as so
good that he could have landed on it as it was. I t was as well he did
not as it was found to be covered with elephant grass I O ft. high and
quite impossible. Another site was selected and in a few days twin
strips 2,000 yards long, and another 600 yards long for casualty
clearance, had been made operable. Work continued on these strips
to fit them to stand up to the continuous traffic of air supply.
I n the early stages of the advance to and through the Kabaw
valley very little mechanical plant was available for the work. The
first Forward Airfield Engineer Group (459th Group I.E., C.R.E.
Lieut.-Colonel I. H. F. Boyd') which began to arrive in August,
came without mechanical equipment and transport, and even when
its establishment was made up there was considerable shortage of
plant. As the advance from the Chindwin started another (456th,
C.R.E. Lieut.-Colonel C. W. R. Lynch2) Forward Airfield Group
I.E. became available and moved forward on the axis of 20th
Division's advance to Monywa where the next forward air supply
base was to be constructed, while 459th Group accompanied the
advance of 2nd Division to the Ye-UShwebo area where two transport fields were prepared. During the dry season dust on the airfield
was a serious menace. The only practical remedy was the copious
use of water. For this purpose half'the stocks of hose with civil firms
in India were requisitioned and flown forward.
'Lieut.-Colonel I. H. F. Boyd.
%Lieut.-ColonelC. W. R. Lynch, O.B.E.
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Fourteenth Army was now approaching the banks of the Irrawaddy, the crossing of which in face of the opposition of the main
Japanese armies was likely to prove one of the most vital operations
of the campaign. But it was supplied largely by air, and the distance
of the forward air bases in India and Assam was becoming too great
for economic working. I t was, therefore, necessary to find or capture
fresh bases farther forward which could be supplied by rail or water,
and which would be within economic range of our troops when they
had crossed the river and were advancing on Rangoon. No suitable
sites were in our hands, but if an advance could be made along the
coast from Arakan to Akyab and Ramree Island existing Japanese
airfields at those places, which could be served from the sea, could
be developed and would be within economic flight range of the east
bank of the Irrawaddy from Mandalay to Toungoo, and of Rangoon
itself respectively. As soon, therefore, as the monsoon had ceased and
operations in the area and by sea became possible, offensives were
staged by XV Corps assisted by amphibious troops to advance
southwards and to capture these important objectives.

XV CORPSOFFENSIVE
IN ARAKAN,
DECEMBER,
1944JANUARY, I 945
I t will be remembered that, after the failure of the Japanese
offensive in Arakan early in 1944, XV Corps pressed forward once
more and the outbreak of the momoon found the forward British
troops facing the enemy position on the tunnel road between Maungdaw and Buthidaung, where, though our troops had captured
certain points including Maungdaw, the enemy held some stronglydefended posts on the high ground. During the monsoon 25th Indian
Division held the forward line with 26th Indian Division in support,
about Bawli Goppe, the rest of the Corps being in reserve. While the
wet weather continued any general offensive was not possible, but
the engineem of the Corps and L. of C. were kept busy improving
and maintaining the main axis road down the Mayu Peninsula from
Cox’s Bazaar to Maungdaw and the roads leading from it over the
Mayu Ridge into the Kalapanzin River valley.
Special attention was devoted to the road over the Goppe Pass
from Bawli Bazaar for which a new alignment had to be found. As
much as possible of the work was completed before the onset of the
monsoon, but when the rains broke the work continued under
indescribable conditions. One day there were as many as seventy
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slides on each half of the road. But still two companies of 23rd
Engineer Battalion I.E. toiled on. I n the first three weeks of July,
50 in. of rain fell and, in spite of the efforts of the sappers, the road
had to be closed even for mules for three weeks. But otherwise a road
which would take 15-cwt. trucks was always kept open. For the main
road, and for the approaches to Razabil on the Tunnel road from
Maungdaw, large quantities of stone were imported by sea from
southern India, and a sound all-weather system of communications
in the forward area was completed by other companies of the same
battalion. On their departure Commander 25th Division sent the
companies a message of congratulation saying: “The fact that the
road has not only weathered the monsoon, but is in good condition
for bearing the strain of future operations reflects great credit on
your troops.”
Towards the end of the year, in dry weather, and with the commencement of the arrival of the landing craft freed from the European theatre, orders were given for an offensive with the object
of clearing the Mayu peninsula and capturing Akyab and eventually
Ramree Island. Accordingly, in October, 25th Division drove the
enemy from his remaining positions while 81st West African Division
moved back into their old haunts in the Kaladan valley and occupied
Paletwa.
The offensive opened on 12th December with 25th Division astride
the Mayu Range while 82nd West African Division (C.R.E. Lieut.Colonel R. F. E. Stoney’) occupied Buthidaung and, advancing
down the Mayu River, ensured the use of that water-way for the
supply of 25th Division by boats which were brought across the hills
by the newly-freed Tunnel road. The advance went more quickly
than was expected and a brigade of 25th Division, which had
moved along the coast supplied by sea, reached Foul Point, the
southern end of the peninsula, on 26th December, the Divisional
Engineers improving the tracks behind it. It had been intended
that a pause should ensue before an amphibious operation was staged
against Akyab. General Christison, however, having come to the
conclusion that the Japanese commander had used up most of the
garrison of Akyab Island in meeting the British offensive in the Mayu
peninsula, and this fact seeming to be confirmed by reconnaissance
from the air, decided to attempt an immediate crossing of the chaung
separating Foul Point from Akyab. Accordingly on 3rd January, in
conjunction with a landing from the sea by a Commando, a brigade
‘Lieut.-Colonel R. F. E. Stoney, O.B.E.
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of 25th Division was ferried across the inlet in boats collected locally
and landed without opposition. I t was found that the enemy had
evacuated the island forty-eight hours previously, having decided
that they had not the strength to resist a staged assault. The town
was found abandoned and it, the airfield and jetties badly damaged
by the R.A.F. The engineers of the Division and of Corps Troops
were soon busy first repairing the airfield and then developing the
area as an air supply base. Within a few hours fighter aircraft were
able to land and take off. The air supply of the forces of Fourteenth
Army now approaching the Irrawaddy was assured.
After such a rapid success, General Christison was not going to
allow the enemy time to reorganize. Not only did he press on southwards along the coast, but he determined to cut off the retreat of the
enemy towards central Burma. The Japanese forces which had been
opposed to him were now opposing the advance of 82nd West African
Division east of the Kalapanzin River and its sister 81st Division
down the Kaladan. The latter division had started off in August, as
it had done in the previous winter, on a head-load basis and airdropped maintenance, across jungle-covered hills into the valley of
the Kaladan. Once more its engineers had to hew their way through
dense jungle and labour by hand to make tracks passable by porters
and mules. In the Kaladan valley they made strips for light aircraft
for the evacuation of wounded usually on sandbanks in the river
beds when the monsoon floods had abated. Rafts were also improvised from timber framework and tarpaulins and used to float
personnel and equipment down the river. Also, when the lower more
cultivated regions of the valley were reached, it was possible to construct airstrips for transport aircraft on derelict paddy fields. As the
Division approached Kyauktaw, in which area lay the main concentration of the Japanese forces, it once more swung away to the east
into the jungle and hills where the earlier and more primitive
methods of progression had to be followed. In December, 82nd West
African Division, having crossed the Kalapanzin River from
Buthidaung, also plunged into the jungle on a similar head-load and
air supply basis and approached Kyauktaw from the west. In these
positions the advance of both divisions was checked by Corps orders.
Owing to the rapid capture of Akyab, and the prospects of an early
advance down the coat, General Christison hoped to be able to cut
the line of the enemy about Kangaw, and it was therefore necessary
not to drive the enemy facing the two West African Divisions south
too soon.
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To further his design, on 12thJanuary, a Commando, backed up
by a brigade of 25th Division and finally by the whole Division,
seized Myebon under a sea and air bombardment. Then on 2Ist
January, a brigade of 26th Indian Division under cover of a bombardment, in which H.M.S. Queen Elizabeth, which had not fired her
15-in. guns in anger since the assault on Gallipoli in 1915, took part,
landed on the northern extremity of Ramree Island and captured
the port and airfield of Kyaukpyu. Besides providing, as we have
seen, a base for the air supply of our forces when they advanced close
to Rangoon, Kyaukpyu had a good anchorage for large ships which
meant that it would be possible to land supplies there by sea direct
from ports in India. In each landing engineer units of the formations
accompanied attacking forces, as did other field companieswhich had
been specially trained for Beach Group work. The engineer units cut
roads through the jungle which came right down to the water’s edge,
and built causewa$ over the mud which was in most places knee
deep. At Kyaukpyu work was started immediately on the development of the air supply base. In five days an old airfield had been
cleared of obstructions and of stakes placed there by the Japanese to
discourage the landing of aircraft or parachutists, its surface levelled
and patched, and made fit for the operations of a fighter squadron
and immediately after for transport aircraft by 72nd Field Company
I.E. of 26th Division. This unit was soon followed by other units
of the Divisional and Corps engineers which quickly developed other
airfields in the neighbourhood, and began to develop the port and
supply base.
While plans for the capture of the rest of Ramree Island were being
made, operations for the destruction of the Japanese force near
Kyauktaw had begun. After fierce fighting in the neighbourhood of
Myebon, part of the force which had landed there struck inland
towards Kantha, which was reached on ~ 1 sJanuary,
t
to threaten the
rear of the enemy force. At the same time an amphibious assault by
Commando troops and a brigade of 26th Division was launched
against Kangaw farther to the south and which was a key point on
the enemy’s line of retreat and communications. On 25th January,
81st (W.A.) Division completed its task by taking Myohaung and
prepared to move out, while 8znd (W.A.) Division took up the
advance south following up the retreating Japanese. On 30th
January, after five days’ furious fighting Kangaw was captured and a
road block established. The enemy, retreating in the face of the West
Africans, found their line of retreat cut and were compelled to split
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up into small parties and escape as best they might, abandoning
much equipment over the jungle-covered hills to east and west. The
victory was complete. Small parties of the enemy were hunted down
in the jungle and swamps. Many were killed by our patrols on land,
others trying to escape by boat through the chaungs were dealt with
by naval launches, many died of starvation and illness. The enemy
force ceased to exist. The engineer part in these operations was
similar to others in which they had recently taken part, track
cutting, bunker “busting” with portable charges, ferrying across
chaungs, etc. At all times detached parties had to be ready to meet
suicide attacks by small parties ofJapanese determined to fight to the
last gasp for the honour of the Rising Sun.
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CHAPTER X
THE WAR AGAINST JAPAN (VI)
THE RECONQUEST OF BURMA (z), JANUARY TO
SEPTEMBER, 1945
The situation in January, 11)45--Crossing of River Irrawaddy by 19th
Indian Division-Crossings by IV Corps-Crossing by 2nd Division
-36th Division cross River Shweli-Fourteenth Army’s operations
east of River Irrawaddy-Fourteenth Army move south on Rangoon
-Work of Forward Airfield Engineem-Advance of IV Corps on
Rangoon-Advance of XXXIII Corps-XV Corps operations for
the capture of Rangoon-The capture of Rangoon-Reorganization
after capture of Rangoon-Final operations-Engineer work behind
operational areasSun,ey-The reoccupation of Singapore and
surrender of Japanese foices-Work in area of L. of C. Command.
(See Map IO, facing page 235 of Chapter IX)

THESITUATION IN JANUARY, 1945
THOUGH
the operations of XV Corps down the coast continued,
forming a prelude to the capture of Rangoon, they did not for the
moment directly affect those of the Fourteenth Army in Central
Burma. We left the troops of that Army on, or approaching, the
banks of the Irrawaddy, and it will be well, before proceeding with
the narrative, to recapitulate the positions of the various Allied forces
engaged in the theatre in mid-January. By that time General Sultan’s
Anglo-American-Chinese force, advancing from the north, had
gained touch with Chinese troops under the direct orders of Chiang
Kai-Shek at the end of the old Burma Road about fifty miles southeast of Bhamo, and thus left the way open for General Pick‘s engineer
force to carry forward the head of the Led0 Road to link up and
complete the through route from Assam to China. This was opened
on 27th January.
O n the right of General Sultan’s force 36th British Division had
continued to move south along the railway corridor and had gained
touch with patrols of 19th Indian Division of XXXIII Corps on the
Irrawaddy about 100 miles north of Mandalay. The latter Division,
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after a rapid advance from the Chindwin, reached the banks of the
Irrawaddy about Thabeikkyin on 6th January, but the rest of
XXXIII Corps headed by 20th Indian Division did not reach the
banks of the river near Myinmu, between Mandalay and the
junction of the river with the Chindwin, for some weeks later.
IV Corps after its long concealed flank march was still 20 miles from
the river bank a t and south of Pakokku. The main Japanese forces
were concentrated about Mandalay, to oppose the crossing of the
river by XXXIII Corps and to hold off General Sultan’s force coming from the north.
CROSSING

OF RIVER IRRAWADDY BY IgTH

INDIAN DIVISION

First of the formations coming from the west to cross the Irrawaddy
was 19th Indian Division which made a surprise crossing by one
(95th) brigade assisted by 65th Field Company I.E. on 14thJanuary
at Thabeikkyin, followed on the next day by a similar crossing a few
miles farther south at Kyaukmyaung by 62nd Brigade with 64th
Field Company I.E.
Most of the equipment for the crossings had been carried over the
long rough road from Dimapur. In consequence some had been lost
over the c u i side, and some damaged in transport. However, some
of the damaged boats were repaired and rafts were improvised using
country boats and a few captured Japanese pontoons. Though there
was considerable annoyance from Japanese artillery and mortar fire,
the crossings were unopposed by infantry and an effective bridgehead was rapidly built up. Only just in time, for the Japanese
commander thinking, as he was meant to do, that the crossing
represented the head of the thrust of IV Corps, concentrated against
it all the troops he could, and counter-attacked strongly and persistently. Though he was aided by the fact that he was able to withdraw formations from his northern front owing to some of General
Sultan’s Chinese Divisions being withdrawn to meet a new threat
within China, and that he brought the largest concentration of
artillery achieved by the Japanese in any theatre up to date to bear,
his attacks were all repulsed. They persisted for nearly a month, and
long after there was any hope of success, consequently his troops
were worn out and disorganized when called upon to face the real
threat farther south. Not only did 19th Division hold off the counterattacks but it managed to extend its bridgehead, and occupied Singu,
forty miles north of Mandalay.
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General Slim’s plan was now working out entirely as he had
designed and, on I 2th February, he launched his next blow. This was
an assault crossing of the Irrawaddy by 20th Indian Division in the
neighbourhood of Myinmu. Here the river was 1,000 to 1,500 yards
wide with a current of about two to three knots. The banks were
steep and at that time of year about thirty feet above water level.
Here also most of the ferrying and rafting equipment had been
hauled over the long road from Dimapur, though a number of light
craft and outboard motors were flown in shortly before the crossing
on to a transport strip constructed by 42211d Field Company I.E.
There was thus available a total of about 140 assault and Ranger
boats, four Class 18 pontoon rafts and three Class g F.B.E. rafts and
thirty-five outboard motors.
The first crossings were made in assault boats and Japanese
pontoons on the night of the 1zth/13th at two points with little
opposition, though after daylight artillery fire became troublesome
and ferrying was stopped during the hours of daylight at one site.
However at the other it was possible to build and operate a Class g
raft and by means of it to get anti-tank guns and other vehicles across
on the 13th, followed by tanks and other heavy vehicles on subsequent days. The crossing seems to have taken the Japanese by
surprise for they did not stage any important counter-attack, though
on the 15th an air attack on the ferries damaged somewhat seriously
some of the equipment. Thus by 16th February, 20th Division was
firmly ensconced on the east bank with a bridgehead deep enough to
prevent any damage, other than by air, to the ferries, and was in a
position to return to offensive action. But the Japanese had now
somewhat recovered their poise and, from the 18th, launched
heavy counter-attacks. On the 19th eleven of the tanks of their one
tank regiment were found in harbour by our rocket-firing aircraft
and destroyed. This was probably the deciding factor in the success
of 20th Division which by the 27th held a bridgehead 8 miles wide
and 2 4 miles deep.
CROSSINGS O F R I V E R I R R A W A D D Y
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CROSSING
BY IV CORPS
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General Slim’s blows were now coming in quick succession. On
13th February, the next night after 20th Division’s successful first
crossing, 7th Indian Division, at the head of IV Corps, emerged from
the jungle road it had been following from the Gangaw valley on to
the banks of the Irrawaddy near Nyaungu, seventy miles to the
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south. 7th Division with 28th East African Independent Brigade,
were the only troops allowed forward in order that the enemy might
still be led to believe that the column represented only a detached
feint by XXXIII Corps. 17th Indian Division and an Indian
Armoured Brigade were, however, concentrated farther hack in the
Gangaw valley. As has been shown above, the road through the
Gangaw valley had been merely a track and the engineers of the
Corps had much to do to make it capable of supporting the traffic,
including tanks, which it was now required to carry. At three points
during the advance from Kalemyo transport airfields, each with two
transport strips, and usually another for light aircraft, were built by
the Corps Engineers and their attached Forward Airfield Engineers.
Through these air bases, and particularly that at a point 23 miles from
the river, built a t great speed by Lieut.-Colonel B. Utting's' 457th
Forward Airfield Engineers I.E., some of the smaller and lighter
ferrying equipment had been flown in, but the majority of the
equipment for the engineers had to be brought, as that for XXXIII
Corps, by road from Dimapur. Thus, as in the case of 19th and 20th
Divisions, a considerable proportion was damaged or the parts
incomplete on arrival.
T h e engineer units available for the operation were those of the
7th Indian Division, IV Corps Troops, 36th Field Squadron I.E. and
854th Bridge Company I.E. Few of the field units, with the exception
of some of those of IV Corps Troops, had had any recent experience
or training in rafting or ferrying, and, as all hands were concentrated
on getting and keeping the road through, few could be pulled out to
train. Even the field companies could not all be relieved of work on
the road till the last moment and the last did not arrive a t the concentration area, 13 miles from the river, until forty-eight hours before
the assault crossing was to commence. A composite platoon of outboard motor drivers was, however, collected and given some special
training, while 331st Field Park Company overhauled the equipment
available. But, owing to the desire for secrecy and the long cany
forward of the stores, much did not arrive till the last moment and
even after the operation had started.
T h e equivalent of 250 lorry loads of stores began to arrive a t the
concentration area on 9th February, and continued to pour in for
ten days. The older type of assault boats (Mark 11) were found to
have deteriorated badly, and the whole of them, numbering over

'Lieut.-Colonel B. Utting,

O.B.E.
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was delayed. The infantry were also late, and, owing to the failure to
have practised embarkation with the engineers, had not been told
off in boat loads. In consequence dawn was breaking when the
armada set sail. I t was immediately swept by fire of enemy machine
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Field Squadron I.E., and by nightfall most of an infantry brigade
were across safely, followed by six tanks early next morning.
Though at one time threatened with disaster a bridgehead had
been successfully seized. In this case the commander, though aware of
the danger of not allowing adequate time for engineer preparation,
considered speed was essential and surprise must be achieved even if
it meant failure to complete preliminary engineer work. He was
justified by the result. The enemy were completely surprised and
were unable to stage a counter-attack, howeverfeeble, forsome days.
Even the allotment of good time for the engineer preparatory work
does not always ensure success. This will be seen in the similar
crossing of the Irrawaddy, a few days later, by 2nd British Division
which will be described shortly.
On the second day the majority of 7th Division had been put
safely across, and the bridgehead expanded and made reasonably
sure. Accordingly, on 16th February, the third day of the operation,
the next stage in the plan of IV Corps commenced. 17th Indian
Division and an armoured brigade were left concealed in the Gangaw
valley. This Division (C.R.E. Lieut.-Colonel T. H. F. Foulkes, R.E.’)
had two fully mechanized brigades, the third had been specially
trained for airborne operations. The two mechanized brigades and
the armoured brigade were now to be ferried across preparatory to a
rapid dash for Meiktila. The field companies which normally worked
with these mechanized brigades and the field squadron accompanying the armoured brigade, were already at work on the river crossing.
Now extra and heavier equipment was brought forward for the
passage of tanks and large numbers of M.T. vehicles and the whole
of the engineers thus available on the river were concentrated under
the command of a C.A.G.E., Colonel A. Murray,land IzthEngineer
Battalion, I.E. (Lieut.-Colonel H. G. T. Rossel) was brought up from
work on the road to assist. Some delay was caused by the non-arrival
of Sommerfield track to make tracks across the soft mudbanks, but
by the 16th, 500 vehicles were being carried across per day and this
figure was increased to 1,000 on the seventh day of the crossing. To
achieve this figure the competitive spirit was assiduously fostered
between the various parties of engineers. Each raft flew its company
“House” flag, and established its own shipping office on the beach
adorned with advertisements :-“Don’t waste time,” “Travel by Red
’Lieut.-Colonel T. H. F. Foulkes, O.B.E.
‘Colonel A. Murray.
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Line,” “Quickest and safest by Blue Line.” Thus, on 22nd February,
the whole of 17th Division and the armoured brigade were concentrated on the east bank of the river and ready to advance, while most
of the Corps Troops were also across. The Chief Engineer of the
Corps, Brigadier W. W. Boggs, received the following message of
congratulation from the Corps Commander:-“I wish to congratulate all Engineers of the Corps on the splendid success of their work
during the operations to date. It is by their skill and energy amounting often to continued exertions both day and night that the Corps
with all its heavy equipment has first passed over an extremely
difficult jungle country and mountain track, and secondly, put
across a vast river in ten days. Speed has been the essence of our
success. Speed has been achieved by the supreme effort of our
engineers in spite of jungle, mountains and rivers and often with
faulty equipment.”
CROSSING B Y 2 N D DIVISION

BY
CROSSING

ZND

DMSION

To bring the whole of the Allied force to bear on the enemy two
more crossings of rivers were necessary, that of the Irrawaddy by 2nd
British Division of XXXIII Corps, and that of the Shweli River by
36th British Division of General Sultan’s Allied Force. and Division
had, as we have seen, reached the banks of the Irrawaddy opposite
Ngazun on the left flank of 20th Division late in January, and not
having been called upon to cross the river immediately the C.R.E.,
Lieut.-Colonel S . D. Calvert R.E.,‘ had time in which to make his
plans, assemble and overhaul equipment and give his companies
some training. 19th and 20th Divisions having completed their initial
crossings, this equipment was now made available for use. An assault
crossing from three beaches was ordered for 24th February, but the
pause in the advance had given the enemy time to reorganize his
defences and, owing to his dispositions, the most suitable sites for
ferries from the engineer point of view could not be used. Steep
banks on the enemy side of the river limited the number of points
where vehicles could be landed without preparatory work.
Three assault crossings were attempted in assault and F.B.E. boats
manned by 208th Field Company R.E. The infantry had to carry the
boats a considerable way to the water’s edge and in consequence
many of the craft were damaged and leaked. There was unfortunately
a bright moon and the enemy posts covering the right hand (western)
‘Lieut.-Colonel S. D. Calvert.
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crossing brought such a heavy iire to bear that the boats were either
disabled and drifted, or were forced to turn back, and the crossing at
this point was abandoned. At the central crossing the first wave of
the assaulting troops was successfully landed, but the engineers were
unable to take the boats back across the river owing to the heavy fire
which was directed on to them on the beach. The left-hand crossing
led to an island in the river opposite Ngazun, from which it was hoped
to give covering fire to the other assaults. I t was successful. To cross
the sandbanks, which caused the assault boats to make a wide sweep
which brought them under enemy fire, D.U.K.Ws. were used by 5th
Field Company R.E. for ferrying infantry across in support of the
successful crossing during the night. Meanwhile as many as possible
of the assault craft were being collected and overhauled in readiness
for a further attempt in daylight. Ferrying by D.U.K.Ws. continued
till I I a.m. by which time two and a half companies of infantry had
been landed on the central beach and it was becoming possible to
build and operate F.B.E. rafts. Beehive charges were used to blow
gaps in the cliffs on the opposite banks and, a Bailey raft having been
got into action, a bulldozer was got across to clear exits from the
beaches. The force on the south bank at the central crossing point
now being well established, a ferry service of craft of all sizes was
rapidly organized and grew in volume and speed of action. By evening of 27th February, the majority of the Division and its vehicles was
across the river.
3

6 DIVISION
~ ~ CROSSRIVERSHWELI

Early in January, 1945, 36th Division, having gained touch with
patrols of 19th Division about Indaw, struck south-eastwards and
crossed the Shweli River south of Katha by ferrying. But for maintenance in a further advance a bridge was necessary. At the site
selected for the bridge was an island, so that two bridges 540 and 243
ft. long respectively were required. As the Division was still maintained hy air from Ledo, 400 miles away, no heavy equipment or
materials could be brought in. It was, therefore, decided to build a
timber trestle bridge from locally felled timber. The job was given to
15th Engineer Battalion I.E. to which, besides its unit's tools and
equipment, one compressor saw and steel rod for making spikes were
allotted, all other material had to be found and prepared locally. In
all, forty-five single bent trestles were used, constructed out of teak
felledin thenear-by forests and ripped on the spot. Without mechanical
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aid the placing of the heavy trestles proved difficult, but like all other
difficulties the problem was solved, and the bridge completed in
eight days and christened “Mountbatten” Bridge.
FOURTEENTH
ARMY’S

,
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OPERATTONS

EASTOF

RIVER IRRAWADDY

With all his formations across the major river lines, General Slim
had his force now poised for the major actions of his plan. He had
indeed not waited to get all his troops across the Irrawaddy before
launching further blows against the enemy. The first moves were
made against the flanks of the enemy forces, to grip them between
the two arms of a giant claw, and to cut off their communications
with their bases in the south. The southern arm of the claw composed
of IV Corps moved first. The two motorized brigades of 17th
Division with the armoured brigade moved out of the bridgehead
which 7th Division had formed south of Pakokku on 22nd February
and advanced rapidly eastwards. So rapid indeed was their advance
that they captured the Japanese airstrip a t Thabutkon, fifteen miles
north-west of Meiktila, on the 26th. Next day the fly-in of the airborne brigade of the Division began, and, thus reinforced, the united
Division moved against Meiktila. Here were situated a group of
important Japanese airfields, and the town was also an important
centre of road and rail communications supplying the Japanese forces
farther north. The garrison fought desperately and it was not till 4th
March that most of the town and the main airfield had been cleared.
No Japanese surrendered and the engineers were called on to blow
in many of the bunker posts with explosive charges. Even when the
town had been taken the Japanese commander returned to the
attack. Troops were collected from wherever possible, even at the
expense of the operations against XXXIII Corps near Mandalay
and from the Chinese front. The situation was serious and the nearest
reserves, a brigade of 5th Indian Division trained in airborne operations, was flown in from Palel, 800 miles away. The Divisional
Engineers of 17th Division with a company of 457th Forward
Airfield Engineers having repaired the airfield kept it in action
although it was under enemy artillery fire. In seventeen days’ further
work these engineers extended and developed the airstrips so as to
form an air base capable of handling 1,000 tons a day. Fighting
continued with great determination on the part of the Japanese to
retake Meiktila, but they were unable to shake the British grip on the
area, and then, pounded by the Allied Air Forces and attacked by
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the troops of IV Corps, the enemy withdrew. Their forces about
Mandalay thus had their retreat cut off to the south, and with the
railway cut and Fourteenth Army holding a large stretch of the river
their supply position had become serious. Further they had lost the
use of their most important group of airfields.
Almost coincident with the capture of Meiktila the other claw of
the Allied offensive reached out towards Mandalay. On 24th
February, two days after the eruption of 17th Division from the
Pakokku bridgehead, 19th Indian Division moved east from Singu.
For nearly a week, the advance was through close and jungle-covered
country where mechanized formations could not operate freely. The
engineers of the Divisions continued their accustomed jobs of making
roads. But on the 4th March, open cultivated and developed country
was reached and the tanks working with the Division were able to
operate more freely. Though the standard of existing tracks improved there was much bridging for the engineers to do, and here,
as in the advance of 17th Division to Meiktila, the Japanese used
anti-tank mines to a greater degree than they had been so far
accustomed to do. The most important bridge was a Bailey bridge of
I 10-ft. span over the Chaungmagyi chaung, and an interesting variation was a very successful tank “stepping stone” bridge of palm logs
at Maday. On 8th May, the outskirts of Mandalay were reached and,
after three days’ fighting in which the engineers were called on to
do considerable bunker busting, Mandalay Hill was captured, hut
Fort Dufferin held out. The old solid brick walls had had great
mounds of earth banked up behind them by the defenders, and these
for a long time defied the efforts of both artillery and R.A.F. to
breach them, and the garrison behind them held out. General Rees,
commanding the Division, remembered how once when on the staff
of the Governor of Burma he had explored a culvert which ran under
the walls and the moat. An engineer reconnaissance party under
Lieutenant R. W. T. Britten,’ was sent to investigate whether it
still existed. They found the entrance and waded knee deep in mud
and slime well within the enemy position. Plans were being made for
the use of the tunnel to blow an entrance, when, on 20th March, after
a fresh bombardment from the air, it was found that the fort had
been evacuated. Next day a brigade of the Division joined hands
with 2nd British Division, which had broken out of its bridgehead
and was lying on the Myitnge River blocking the southern exit from
Mandalay, while the remainder of 19th Division quickly cleared the
‘Major R. W. T. Britten, M.C.
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last remaining Japanese out of Mandalay town. In their advance
from the banks of the Irrawaddy the R.E. of 2nd Division had,
besides road work, built a 160-ft. F.B.E. bridge across the River
Myitnge and another Class 40 ferry across the same river at Ava.
459th Forward Airfield Engineers (Lieut.-Colonel I. H. F. Boyd)
accompanied these two divisions and built strips for transport aircraft
in the bridgeheads to facilitate supply of the troops operating east of
the river.
Plans had been made and material collected for the repair or
replacement of the great Ava bridge over the Irrawaddy, which had
been destroyed in the retreat in 1942, but it was found it would be too
great a task to complete in time to assist the advance of the forces to
Rangoon.
36th British Division, having gained touch with 19th Division on
the Irrawaddy in mid-January, turned eastward and, at the time that
XXXIII Corps were occupying Mandalay, was in close contact with
the rest of General Sultan’s force south-west of Lashio. As at this time
most of the Chinese divisions of this force were recalled to China,
36th Division came under orders of Fourteenth Army on 1st April.
Though great success had been achieved the situation at the end
of March was somewhat precarious. For the rapid clearance of
Burma it was essential that Rangoon should be captured and a seaborne line of communications opened before the monsoon began.
Even for IV Corps, which was farthest south, this meant an average
speed of advance of ten miles a day. Counting 36th Division General
Slim had seven divisions to hand, but the whole army depended for
its maintenance on what could be brought forward over the 600 miles
of difficult road from Manipur or by I.W.T. down the Chindwin,
everything else, and that represented by far the greatest bulk of the
load, had to be brought in by air. Though the situation in this respect
had been greatly improved, and indeed made feasible by the capture
and development of the airfields at Akyab and on Ramree Island, the
load of maintenance stores to be flown in daily had become prodigious, and it was essential that transport airfields should be
developed rapidly in time with the advance of the army. Though this
production of airfields had loomed large in the engineer programme
ever since the advance had startedfromhphal, nowit was to become
of overriding importance. At the same time to assist distribution of
stores from advanced air bases to the various formations, and to
reduce the necessity of airfields at very close intervals,it was essential
to repair and develop the existing means of communication, roads
R.E.Q-U
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with their necessary bridges, rivers, and if possible the railway. It
was clear that arrival in a more highly developed area was not going
to ease the load on the engineers, and that for the next few months
before the monsoon they must redouble their already Herculean
efforts.
After the capture of Mandalay IV Corps, fully mechanized, lay
about Meiktila heading, along the railway line, south towards
Rangoon with XXXIII Corps in rear. General Slim now ordered
the latter Corps to move up on the right of IV Corps and, picking up
7th Division, to advance south along the Irrawaddy. 19th Division
were withdrawn into Army reserve.
FOURTEENTH
ARMY Move SOUTHON RANGOON
I 7th Indian Division in the lead of IV Corps started from the area
about Meiktila a t the beginning of April, being leap-frogged by 5th
Indian Division on 10th April at Pyawbwe, and this latter Division
continued the advance to capture the airfields at Toungoo, vital
to cover the further advance, reaching Oktwin south of that place
on the 22nd. For the engineer work of the Corps the C.E., Brigadier
Boggs, had available besides the Engineers of 5th and 17th Divisions,
and of the Corps Troops, 457th Forward Airfield Engineers I.E.,
12th Engineer Battalion I.E., 854th Bridge Company I.E., and 657th
Mechanical Equipment Company I.E. Generally the allotment of
work between engineer units was as follows. The engineers of the
leading division were responsible for getting their formation forward
by hook or by crook. They were accompanied by a Bailey platoon
from the bridge company. The forward airfield engineers moved
with the leading division and assisted the divisional engineers
generally till the site selected for an airfield was captured and they
could set to work on their own task. The engineer units of the followup division worked on improving the hurried work of the leaders,
and had no special allotment of bridging equipment. In rear of the
divisions, Corps Troops Engineers, with the Engineer Battalion and
the Mechanical Equipment Company, all under the command of
the C.A.G.E., brought the road up to Class 40 standard, further
developed the more important airfields, and provided water points
and other minor works. In this work they were assisted by Fourteenth
Army Troops Engineers under 473 C.A.G.E. who leap-frogged with
the Corps engineers, taking on several of the larger bridging projects.
Through most of April the weather remained dry. Rivers were low
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and bridging involved no serious problems to the leading engineers,
shortage of water and dust being the two chief enemies. I t must be
remembered that almost the whole of the engineer stores required
had to be flown in. The amounts required at each stage of the
advance were estimated and the demands split up into tonnage to be
delivered into each “airhead.” The total tonnage of Bailey equipment alone for the advance of the Corps from Meiktila to Rangoon
was estimated to be 1,900 tons, and this estimate proved to be
approximately correct. The fact that the Japanese demolished few
bridges north of Pegu, was offset by the damage done to the big
bridges south of that point by our troops in their retreat in 1942 and
by R.A.F. bombing and proved to be more extensive than appeared
to be indicated in air photos.

WORKOF FORWARD
AIRFIELD ENGINEERS
Little has been said about the work and operations of the Forward
Airfield Engineers during the advance from the Chindwin across the
Irrawaddy, and in the drive south along towards Rangoon, except
the rather bald statement that an airfield was repaired here, and
another constructed new there. It has certainly been clear that their
work was always arduous, but that there was also excitement and
danger has perhaps not been made equally clear. The need for the
rapid production of airfields of all sorts, from strips for light aircraft
for the evacuation of casualties, through others required for use by
fighter aircraft covering advancing troops, to the larger and more
solidly constructed fields for use by transport aircraft, was always
urgent. Some of the strips were prepared in the first instance by the
engineers of the forward formations, who were also frequently called
on to assist with those built in later stages, but the majority of the
work fell upon the forward airfield engineers. A few American airfield engineers with light glider-borne equipment were also available
to assist when required, but these were normally held in reserve for
cases in which it was not possible to get the heavier land moved
equipment quickly to the scene. So as to be able to start their work
quickly the forward airfield engineers normally had detachments
moving with the leading troops, and the life of these was usually uncomfortable and frequently dangerous. Moving with forward troops
in this jungle country infested with parties of the enemy, the units
had to be ready at any time to take up their a r m to defend themselves or force their way forward. When the site of the airstrip was
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reached and the work commenced it was seldom possible for the
engineers to finish their job or to hand over to other units following
in rear before the formation with which they had moved had passed
out of protective range. The units, therefore, often found themselves
deprived of their protective covering and had to work and defend
themselves at the same time. Further it meant that they were continually passing out of the administrative area of one formation to
that of another. In warfare in more civilized conditions this would
have led to some difficulty in their maintenance. But in this warfare,
where all supplies were sent up by air and restricted to the mininum,
it meant that the forward airfield engineers frequently had to go on
short rations, or, approaching the incoming formation staffs for
maintenance, were not exactly popular. Another cause which made
them less popular with their neighbours was the difficulty of getting
their heavy equipment along newly made and poor jungle tracks at ,
the speed of the advancing columns. Even if their equipment had
been new and in good condition this might have been a serious
matter, but when they arrived in the theatre their equipment and
transport were well worn and liable to break down. One group
having been using their equipment for some considerable time on
airfields in the North-West Frontier of India had to move by road
across the whole width of the subcontinent and immediately plunge
into work in the Burma theatre without a pause for the overhaul of
their gear. For the British forces plant was always short and it was,
therefore, necessary to work their machines to the last gasp.
While, as far as possible, the sites of old British or Japanese airfields
were selected and repaired, in very many places the strips had to be
hewn out of the virgin jungle or at the best made on the sites of now
overgrown paddy fields. Probable sites were selected from maps and
from air reconnaissance, but these methods were chiefly a matter of
the rejection of the impossible and the job of the reconnaissance
parties was often extremely difficult. Till a detailed and arduous
reconnaissance had been completed it was impossible to say what the
job entailed. In the case of one airfield near Kalemyo a site had been
selected on some disused paddy fields. I t was found to be covered
with elephant grass some ten feet tall in which parties of Japanese
lurked. One morning the reconnoitring officer started out at dawn to
mark the centre line, which task he hoped to complete before lunch.
At midnight he staggered in to report progress-300 yards finished
out of a total length of 2,300. In the end the field took seven days'
hard work to reconnoitre and lay out.

'
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Then came clearance and levelling. It could not be certain till the
former had been completed how much of the latter would be necessary. During the operations of 81st West African Division in the
Kaladan in February, 1944, on a porterage basis, a site was selected
near Kyringri for a transport strip. When the trees and undergrowth
had been cleared it was found that a small hill would have to be
removed. The West African Sappers assisted by infantry set about it
with pick and shovel and, in spite of the attentions of Japanese
artillery, it was ready for use in four days. “It was not,” in the words
of the C.R.E., “an easy strip to use. It was just a thousand yards long
and fifty wide, with a side cut on one side, the river at either end,
a bump in the centre, and a mountain in the approach funnel.” I t
was used for some time by aircraft with full loads without an accident.
Having cleared and levelled the runways and taxi tracks came the
problem of the treatment of the surface to stand the continuous
traffic of aircraft. In the early stages little could be done except at the
more important airstrips. The two chief enemies, depending on the
time of year, were mud and dust. The carrying in of surfacing
material in sufficient quantity by air for immediate use was normally
impossible, but, where the degree of stability of the surface at the
time permitted, P.B.S. was used in urgent cases. Otherwise little
could be done to counteract mud. The dust menace could to a
certain extent be countered by watering the surface, but the introduction of the plant necessary for this was generally difficult. In one
urgent case the A.O.’C. lent his own aircraft to bring in the requisite
pumps. And so in one way and another the necessary airfields were
provided and at a pace which permitted the uninterrupted progress
of the advance of the leading troops, who were never more than
fifty miles ahead of a transport air strip.
The case of the transport strip built at Yazago, south of Tamu, is a
good illustration of the many problems which had to be faced by the
airfield engineers. The site, which was on disused paddy fields in a
jungle clearance, had to be levelled by hand because all the mechanical plant available had had to be diverted to the construction of the
main supply road through Tamu to Kalewa. Earthwork had therefore to be kept to a minimum. As the strip neared completion the
monsoon rains ceased, the sun came out and dried the mud to what
was apparently an excellent surface. The first aircraft, however,
began to raise the dust which soon rose into a column which was
visible 30 miles away and flying became impossible. Oil was sprayed
on the surface but proved-too thick and sticky and, mixed with the
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dust, clogged the landing wheels of the aircraft. Water was then
used and might have been successful, but water carts were scarce and,
though improvised in every possible way, proved too few to quell the
dust devil continuously and flying was frequently interrupted. Then
ruts began to form and in the neighbourhood of these areas the surface
began to quake when men stamped on it or aircraft ran over it. I t
was discovered that beneath the surface lay pockets of stinking clay
and that if something was not done to these the runway over the
whole area would begin to disintegrate. The only cure was to dig out
the whole pocket, often to a depth of four or five feet, and fill up
the resultant hole with sound earth from elsewhere. But as the airfield
was required urgently for intensive traffic it was necessary to confine
such work to the hours of darkness. Lights had to be improvised from
the landing lights of crashed aircraft fed from battery charging sets.
With experience, aided by the fact that the advance in the latter
stages took place in dry weather and through a more developed and
flatter region, the speed of production of airfields increased rapidly.
Shortly before the capture of Mandalay one company of forward
airfield engineers produced at Tada-U in thirty-one hours a transport
and light aircraft strip with control tower, access roads, and apron
standings for twenty large aircraft. In the last period of the southern
advance of Fourteenth Army, over a distance of 200 miles in eleven
days, nine fair-weather strips for transport aircraft were constructed.

ADVANCE
OF IV CORPSON RANCOON
On the line of advance of IV Corps, on 26th April, at Pyu, when
the Corps had covered I 70 miles in twenty-one days, I 7th Division
once more went into the lead. Apart from the desire to reach Rangoon before the monsoon broke a new incentive to the most rapid
advance possible appeared. I t became known to the troops that
XV Corps were to attack Rangoon from the sea on or about 1st May.
The rivalry between the two corps to be first to enter the capital
urged all ranks to redouble efforts to get forward. Unfortunately by
this time the first raim, known as the “Mango Showers”, had begun
and the rivers were rising in flood. The Corps also had reached an
area of wider gaps and major demolitions. Demands for renewed
efforts by the engineers became insistent. After a sharp action against
Japanese suicide squads at Moyingyi on the 27th, where the I.E. of
the Division were called upon to do considerable mine clearance, on
the 29th the leading troops reached the outskirts of Pegu. The
enemy held the three bridges, road, main railway and subsidiary

ADVANCE OF I V CORPS O N RANGOON

277

railway, across the Pegu River, and had prepared them for demolition. A battalion of 48th Brigade with 70th Field Company I.E.
managed to ford the river and took up a position on the far bank,
while other I.E. units began to prepare new approaches to the river.
That day the monsoon broke. Torrential rain fell. The river rose in
spate, the newly-made approaches became waterlogged. The enemy
had blown the bridges, and the battalion was isolated. The Japanese
defenders having been driven off, a Bailey bridge was put across the
remains of the subsidiary railway bridge, but the approaches to it
became unusable in the steady downpour. Next a Bailey pontoon
bridge was got across the river, only to be washed away the next
night by a sudden spate of the river. Finally, on 2nd May, the
demolished centre-span of the main railway bridge was replaced by
a Bailey bridge, the whole bridge decked in, and the rails taken up to
convert the approach embankments into a road. By this the rest of the
Division crossed, and moved south. On 3rd May, 48th Brigade were
once more hung up by a demolished bridge 32 miles from Rangoon.
The rain having put the forward airfield out of action no more Bailey
bridging equipment could be flown in. That on the spot was insufficient to bridge the gap, but with great difficulty a diversion was made
over boggy ground to a point where the river could be bridged with
the available equipment. Finally at Hlegu, another gap of 160 ft. was
encountered on 6th May. Devoid of bridging material the engineers
began to build rafts to ferry at least part of the Division across. But
Rangoon had fallen to 26th Division the day before and during the
day, while 17th Division Engineers were feverishly working on their
rafts to get their troops forward to Rangoon, patrols of 26th Division
appeared on the south bank of the river. The two prongs for the drive
on southern Burma had met. At the same moment came the news of
the surrender of the German forces and the end of the war in Europe.
To improve the supply situation of IV Corps efforts were made to
re-open, even on a limited basis, the railway running south from
Meiktila. Most of the bridges had been destroyed and the rolling
stock evacuated or irreparably damaged, but luckily no systematic
track demolition had been carried out by the Japanese. By stupendous efforts three large American locomotives were brought forward
in sections, and six small tender engines were transported complete
by road to Kalewa and thence by river to Myingyan where they
were assembled and got into working order. Bridge spans were also
imported by the same route, and by the end of June a small service
was in operation as far south as Tatkon.
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ADVANCE
OF XXXIII CORPS
Before seeing how 26th Indian Division had arrived at Rangoon
we must turn back and follow the adventures of the engineers of
XXXIII Corps on the Irrawaddy line of advance. I n changing over
the line of advance and crossing westwards behind IV Corps, the
Corps had to clear the area south-west of Mandalay of parties of the
enemy, and during these operations the engineers had considerable
work to do improving roads and clearing mines. Many almost dry
chaungs were encountered and the passage of these required very
large quantities of Sommerfield track, all of which had to be brought
in by air. 2nd British Division were then flown out to India and 20th
Indian Division (C.R.E. Lieut.-Colonel R. A. G. Binny') joined 7th
Division which w a now transferred to XXXIII Corps on the banks
of the Irrawaddy down which they moved. Some of the Japanese
forces opposed to them escaped back to the west bank of the river and
it was necessary for 7th Division (C.R.E. Lieut.-Colonel P. G.
Hatche) to move a brigade after them and for the Division to move
astride the river. In consequence the engineers had to maintain
femes across as the advance proceeded. The river itself was used as a
water line of transportation and a proportion of the fleet ofriver craft,
assembled and built at Kalewa, was pressed into use though the
larger proportion were still used to carry stores forward from
Kalewa to the advanced base at Myingyan. As the advance continued many demolished bridges across chaungs and tributaries of the
Irrawaddy were encountered and, as priority had been given to the
advance of IV Corps on the railway axis, Bailey bridging was restricted, and the road could be restored only to Class g standard,
with occasional Class 30 ferries. Even so, before Prome was reached
on 2nd May, nearly 1,000 feet of Bailey bridge had been erected by
the two divisions. Junction with 26th Division, which had landed at
Rangoon, was made on 18th May sixty miles north of the city.
XV CORPSOPERATIONS
FOR

THE

CAPTURE
OF RANGOON

To return to Arakan, we left XV Corps in possession of Ramree
Island and its airfields and in the process of building up a base for air
supply of forces advancing on Rangoon, while 82nd West African
Division swept down from the north clearing the coastal area of the
lLieut.-Colonel R. A. G. Binny, O.B.E.
eLieut.-Colonel P. G. Hatch, O.B.E.
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enemy. On Ramree Island, Corps and Army Engineers with units
of the Transportation service were soon hard at work developing the
landing facilities, erecting shedding for stores, and providing covered
accommodation for the large body of troops and labour which would
be required to man the base. At the same time operations were
continued against various parts of the coast of the mainland in order
to harass, and if possible cut off, the retreat of the Japanese forces in
the area. Two roads led from the coast over the Arakan Yomas Hills
to the valley of the Irrawaddy. One of these, a poor track, led from
Tamandu to the banks of the Irrawaddy at Minbu, the other, a fairweather motor road, from Taungup to Padaung about ten miles
below Prome on the west hank of the river. Two operations were
therefore staged to seize the junctions of these two roads with that
along the coast. The first, launched by 25th Indian Division on 16th
February, was a landing near Ru-ywa, a few miles south of Tamandu. Theotherwas carried out by a brigadeof 26th Indian Division
by landing craft from Ramree Island landed near Letpan, thirty
miles north of Taungup, on 13th March. Turning south, after
some fierce fighting, it captured the latter town on 14th April. In
each case a field company of the Division concerned took part, and a
strenuous part, in the operations. The coast south of Akyab was even
more difficult for landing operations than that on which the Corps
had been operating during the last three years. There were practically no beaches and the coast was covered by dense jungle growing in
swamps and intersected by muddy chaungs with muddy banks
overhung with jungle growth. When a possible site for a landing had
been found, the engineers had to construct a causeway to get vehicles
and equipment ashore, and then clear tracks through the Japanese
infested jungle to enable the troops to move inland. Where tracks
existed they were frequently found to be sown with mines which had
to be cleared. In connexion with the movement of the brigade from
Letpan towards Taungup, a detachment of “D” Force was sent to
land ahead of the main body to gain information about the enemy’s
disposition and movements and to create a diversion in the Taungup
area. “D” Force had earlier been formed and trained in India for
just such a purpose, the method of operation being for small parties
to infiltrate in rear of the enemy and by their action, and with the
help of “Noise effects,” to confuse the enemy and to create “alarm
and despondency.” The force was made up of volunteers from all
branches of the Service and included several officers and other ranks
of the Royal and Indian Engineers. Included in the detachment
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directed on Taungup was a party of men, several of whom were
Royal Engineers, under Lieutenant Claude Raymond, R.E.1 The
latter was also second-in-command of one patrol which landed on
the south bank of a chaung near Talahu and advanced into jungle
country infested with Japanese.
When crossing open ground the patrol was fired on by an enemy
post on a low hill. Raymond immediately led a charge shooting from
the hip. He was wounded in the shoulder but pressed on. Nearing the
enemy post he was hit in the face by a bursting grenade thrown by
the Japanese. Badly wounded he fell, but picked himself up and continued to lead his men. Though hit again Raymond himself killed
two of the enemy and wounded another. As a result of the persistence
of the attack the enemy fled. Though so severely wounded Raymond
refused treatment till the other wounded had been dealt with and
then started to walk back with his party to the landing craft. After a
mile he collapsed and had to be carried, but he continued to cheer on
the other wounded men with his smiles and by making the “V” sign,
the holdingup of two fingers in a“V”as a sign ofvictory. Onreaching
the boat he collapsed and died.
For his gallantry he was awarded posthumously the Victoria Cross.
The citation after describing the action ends:-

I

“The outstanding gallantry, remarkable endurance and fortitude of Lieutenant Raymond, which refused to allow him to
collapse, though mortally wounded, was an inspiration to everyone
and a major factor in the capture of the strong point. His self
sacrifice in refusing attention to his wounds undoubtedly saved the
patrol, by allowing it to withdraw in time before the Japanese
could bring back fresh forces from the neighbouring position to
counter-attack.”
Meanwhile 82nd West African Division continued its advance
down the so-called coastal road, relieving the brigades of 25th and
26th Indian Divisions as they joined hands with them, and then
continuing south to Taungup. Strange to say in this wet country one
of the greatest difficulties of the West African Engineers during these
operations was the maintenance of the water supply for the Division
and its mules. The formation was still on a porterage basis and the
supply of porters had diminished, so few water supply stores could be
carried. At times air supply of water had to be resorted to, and
frequently water was brought in by boat.
’Lieutenant C. Raymond, V.C. Killed in action 1945.
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The Division had considerable fighting with isolated bodies of
Japanese in which the engineers took their share. In March, as 2nd
E.A. Brigade was operating about Ruy-wa, with 4th E.A. Field
Company under command, it was desired to form a road block. The
anti-tank mines for this, though ordered in advance, were three days
late and when they arrived were rushed forward. At the same
moment as an officer and two B.O.Rs. of the Field Company came
up with the mines, two Japanese tankettes were heard approaching.
There was no time to lay the mines so the party ran across the road in
front of the leading tankette and threw the mines in their tracks. The
first tankette struck a mine and blew up, the other turned tail and
fled. None of the three was hurt though the tankettes were firing
forward all the time.
Thus the remnants of the Japanese forces in Arakan were
either destroyed or driven in disorder eastwards over the Arakan
Yomas.

THECAPTURE
OF

RANGOON

For the final assault on Rangoon 26th Indian Division had been
concentrated and prepared on Ramree Island, and six convoys of
troopships, landing craft and minesweepers, with strong covering
forces of ships of the Royal Navy, assembled. With 26th Division
were a number of Beach Groups, largely composed of specially
trained field companies R.E. and I.E. If, as was expected, the enemy
were to resist the landing, the operation was recognized to be full of
difficulty. Charts of the estuary of the Rangoon River were badly out
of date and the river had not been dredged for some time. Little was
known of the nature of the river banks, and the surrounding paddy
fields had relapsed into undrained marsh. There were few roads and
no airfields in the area, and no town which would form a nucleus of a
base. O n such unpromising information the engineers had to plan
their part in the operation which, it was proposed, should consist of
an airborne assault by paratroops on the defences of Elephant Point
at the mouth of the river, to be followed by the landing of a brigade
on each bank of the river from small craft in order to secure the
channel. Fortunately the tracks of a buffalo or cow, showing up
clearly in air-photographs, indicated where at least men could land,
though it was clear preparations would have to be made before
vehicles could get ashore.
The assault was timed to take place on 2nd May, but on 1st an
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aircraft flying over Rangoon saw, painted on a prominent roof by
released prisoners of war, the welcome news that the Japanese had
gone. Such was indeed the case and the operation, though carried
out as planned, met with no opposition except from torrential rain,
the monsoon, as we have seen, having broken three days earlier. The
field company with the brigade on the west bank made a roadway
with Sommerfield track across the mud-flats for the brigade transport. That on the east bank blew a gap in a low steep bank through
which the vehicles were able to land direct from landing craft.
Thereafter the intention was that these two companies should
develop water supply and prepare landing strips for aircraft. The
continuous and torrential rain made the former task somewhat
redundant and both jobs impossible. The absence of enemy resistance
led to a change of planand the brigade from the west bank, with both
field companies, re-embarked and went straight on to the capital
which they entered on the evening of the 3rd May. It thus came about
that two field companies, without the basic assistance of their field
park company and with no organ of central direction, for the C.R.E.,
Lieut.-Colonel R. S. B. Ward, had been killed when the craft in
which he was travelling struck a mine near the entrance to the river,
found themselves faced with the task not only of looking after the
needs of their affiliated brigades, but of starting on the rehabilitation
of a city of a normal population of some three-quarters of a million
and its port. Both had for three years been largely neglected under
the Japanese, bombed by the R.A.F. and lately ravaged by looters.
The companies had no transport and even reconnaissance had to be
carried out on foot, borrowed bicycles, or ramshackle civilian cars.
The most important tasks were those connected with future operations and the maintenance of the invading troops. The two field
companies, therefore, concentrated on the repair of the main airfield
at Mingaladon and the roads leading to it and those by which the
fighting troops would move north to join hands with Fourteenth
Army. As the rest of the Divisional Engineers, and those of Corps
Troops arrived, work started on the re-establishment of the water
supply, repairing pipelines and conduits and getting the pumping
stations into working order. Detachments of I.E. of the Division
assisted the brigades which moved north to make contact, as we have
seen, with IV and XXXIII Corps. From this moment 26th Division
came under orders of the Fourteenth Army and XV Corps gave up
all responsibility for operations in Burma, and prepared itself for
the next step forward towards the east.

i

I

283
Fourteenth Army was now widely scattered from 36th Division
about Meiktila in the north but now being flown out of Burma, and
the two Corps strung along the road and river routes south of that
town, to 26th Division in the Rangoon area. Even with the newly
constructed Ramree and Akyab air bases, the means of supply were
stretched beyond their limit and IV Corps had been on half rations
during the last stages of its advance owing to heavy demands for
ammunition and petrol. I t was, therefore, essential to open the port
of Rangoon and to develop the means of communication northwards
as soon as possible. Pending the arrival of Transportation units
formation engineers had, therefore, to strain every nerve to open the
port to shipping. Three berths in the docks were made available on
3rd May, the day after the city was entered, but these could not be
used till the 8th owing to the necessity ofsweeping the river of mines.
As soon as shipping could enter, more engineer units of all kinds were
hurried in and the main task of rehabilitation of the port and city
commenced. The task was rendered more difficult by the fact that
the work had to be carried out in the middle of the monsoon with
water-courses flooded and rushing down in spate, and earthwork
rendered almost impossible by the ever present mud. But in spite
of the difficulties progress was made. By I 2th May, the river had been
cleared of mines and obstructions, and several more berths restored
to operational use for the landing of troops, transport and stores.
By the middle of June, 3,000 tons of stores were being discharged
daily. The repair of the Mingaladon airfield was also undertaken in
the first place by field units of formations and forward airfield
engineers, and, though Considerable difficulty was experienced in
repairing the approach roads and bridges during the monsoon, part
of the airfield with sufficient road access for immediate use was soon
available for air supply. An early job undertaken by field companies
of 26th Division was the repair of the main water supply of the city.
This had been carried from reservoirs forty-five miles away by a
5-ft. pipeline which had been shattered by bombing. Seventeen
sections of the conduit, each of which was 25 ft. long and weighed
about five tons, were found to be damaged and had to be removed
and replaced. With no mechanical plant available except a few
bulldozers, by the exercising of considerable ingenuity and hard
manual work the job was completed in a fortnight. By these and
many other means the first engineer units to arrive provided the
nucleus of an administrative base for the operations which were to
follow. The tale of further development of the bases and the rehabiT H E C A P T U R E OF R A N G O O N
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litation of the city and port by specialized units remains to be told
later in Chapter XVII.
The operation leading up to the reoccupation of Rangoon had
divided the Japanese forces into three main groups. Those in the
hill country of the Pegu Yomas, mostly the survivors of the forces
which had been operating in Arakan, were in a considerable state of
disorganization and compelled to live on the country as their supply
routes had been cut. The second group, which was more considerable
in numbers and in better fettle, were the survivors of the fighting
about Meiktila who had retired across the Sittang River into the
Shan States. Finally to the south-east in northern Tenasserim, lay a
large body of troops comparatively fresh, except in so far as it was
interfered with by the R.A.F. The task of the British forces was to
prevent the escape of the first and second groups to join their compatriots in the east, and to destroy them as and when they could be
brought to battle.

REORGANIZATION
AFTER CAPTURE
OF RANGOON
Though operations on these lines were started at once by the two
Corps under orders of Fourteenth Army, a t the end of May, in
preparation for operations farther south to reconquer Malaya, a
major reorganization of the forces in South-East Asia was put into
action. General Slim relieved General Leese as Commander
A.L.F.S.E.A., taking Major-General W. F. Hasted as his Chief
Engineer. His place in command of Fourteenth Army, the headquarters of which was withdrawn to India to take charge of the
projected operation against MaIaya, was taken by Lieut.-General
Sir Miles Dempsey' who had lately commanded Second Army in
north-west Europe. A new Twelfth Army had earlier been created to
take charge of all operations in Burma and was commanded by
Lieut.-General Sir M. Stopford, who took with him most of the staff
of his old XXXIII Corps, which was now dissolved, including the
Chief Engineer, Brigadier J. F. D. Steedman. This Army was
composed of IV Corps and a number of independent formations.
The task of eliminating the Japanese forces in Burma and the rehabilitation of the country fell therefore from this date on the new
Twelfth Army.
'General Sir Miles Dempsey, K.C.B.
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For the control of engineer work C.E. Twelfth Army had a
comparatively large operational staff but few for Works. On the
other hand two Chief Engineers of Areas (C.E. 505, Colonel R. D.
Keane,' in the north based on Meiktila, and C.E. South Burma
District, Colonel W. G. R. Nutt,z in Rangoon) were well provided
with stat7 on the Works side. For this reason, and because of the
number of formations acting directly under Twelfth Army, the C.E.
Twelfth Army delegated the executive control of works projects and
the command of units engaged thereon to the area C.Es. Besides the
Engineers of formations, there were soon in the country some 20,ooo
engineer personnel in a variety of types of units besides those of
Transportation and Survey Services. A Director of Transportation,
Brigadier C. E. M. Herbert,s arrived early in May and soon had
under his direction a number of railway, I.W.T., and Ports and
Docks units.

FINALOPERATIONS
20th Indian Division, which as part of the now defunct X X X I I I
Corps had been operating along the Irrawaddy axis, remained in the
same area, under direct command of Twelfth Army, and was charged
with the prevention of the escape eastwards of the Japanese forces
west of the river and the harassing of those in the Pegu Yomas. Here
the chief tasks of the divisional enginners were the maintenance of
roads during the monsoon and the operation of ferries which enabled
co-operative action to be taken by the forces on the two banks of the
river. IV Corps, comprising 5th (shortly to be replaced by 7th
Division), 17th, and 19th Indian Divisions, based on the MeiktilaRangoon road, had the tasks of preventing the escape of the enemy
columns from the Pegu Yomas to join their main forces east of the
Sittang, and of driving the latter back towards the Siamese frontier.
During the momoon, when extensive movement was difficult if not
impossible, the main bodies of these divisions were disposed along
their axis road, while small bodies reconnoitred and attacked the
enemy in the Pegu Yomas, and columns, mostly of brigade group
strength, pushed out along the roads to the east. While the main
mass of the engineers were, therefore, employed keeping roads and
airfields in the vicinity of the axis road in some sort of repair and
'Brigadier R. D. Keane.
aBrigadierW. G. R. Nutt, c.B.E., M.C.
SBrigadier C. E. M.Herbert, C.B.E.
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providing for the administrative needs of their divisions, those with
the columns pushing east had a greater variety of engineering work
to perform. The most northerly of these columns, consisting of a
brigade group of 19th Division, including a field company and two
companies of an engineer battalion I.E., starting from Thazi, a few
miles east of Meiktila, moved along the track through Kalaw to
Taunggyi. A railway ran parallel to this road but both had been
thoroughly demolished by the Japanese. Owing to the mountainous
nature of the country beyond, and the continuous landslides caused
by the monsoon, it was found impossible to make use of the railway
even for jeep trains after the first ten miles. Beyond this point the
mountains rose steeply and the Japanese had taken every advantage
of the broken country to create demolitions and road blocks all
liberally sown with mines and booby traps. On what was known as
the “Staircase” near Kalaw the greatest concentration of demolitions
encountered in Burma barred the way. In five miles of tortuous
mountain road thirty-five obstacles were dealt with, from heavy
trees felled across the road, to artificial landslides 2 0 0 ft. across. As
the engineers toiled with these obstructions new landslides, due to
the heavy rain, added to their difficulties. Up to Kalaw six Bailey
and numerous timber bridges were built. All stores for IV Corps
were still being transported by air owing to the impossibility of
rapidly replacing the main road bridge at Pegu by which they might
otherwise have been brought through Rangoon. Therefore, to
economize in Bailey equipment, several equipment bridges were
replaced by timber structures and the Bailey equipment used
farther forward. Kalaw was reached after gigantic efforts by this
small detachment of I.E. at the end of June, and here the brigade
group was relieved by one from 17th Division, with a field company,
a field park company, and two companies of an engineer battalion
I.E., which carried on the advance through Taunggyi as far as
Mongpawn where it was again relieved by a brigade group of 19th
Division at the beginning of September. Up to this point a total of
fifty bridges, of which forty-five were of Bailey construction, had
been erected. Light aircraft strips had also been built a t three points
en route. Even after the surrender of the Japanese main forces, the
Japanese in this area, being out of touch with their higher command,
continued to resist fiercely. But the advance went on rapidly, and
Lieut.-Colonel A. G. P. Leahy,’ the C.R.E. 19th Division, in his
‘Lieut.-Colonel A. G. P. Leahy, O.B.E.
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anxiety that nothing should interfere with the pace, flew ahead with
his reconnaissance officers to a known existing transport airfield at
Namsang, well behind the enemy’s defensive troops, and with the aid
of local labour was busy repairing the ship when our leading troops
eventually arrived.
Farther south the main body of the I.E. of 19th Division, assisted
for short periods by a field company I.E. of IV Corps Troops, supported the advance of another brigade group eastwards along the
road from Toungoo through Mawchi to Kempyu. Here again the
enemy in their retreat carried out a large number of successful
demolitions of bridges and, on the more mountainous sections, blew
craters so sited as to produce landslides. In the fint thirty miles thirty
Bailey bridges were built, and in the full three months remaining of
active operations the total amounted to thirty-six Bailey and nineteen timber bridges. Two specially interesting jobs were the construction of a 220-ft. suspension bridge for infantry and mules, and
the erection of the first example of a locally designed suspension
bridge of zoo-ft. span for which all parts could be carried on man
packs. It took only four hours to erect and the design permitted spans
of 300 ft. to be bridged.
The southernmost column, composed of 5th Indian Division with
its own Divisional Engineers, had the task of opening the route from
Pegu across the Sittang at Mokpalin and thence southwards into
Tenasserim. The routes available on this line consisted of the PeguSittang canal, the damaged railway line, and the track, barely
motorable in dry weather alongside the railway. The surrounding
country was low-lying and damp, and in the monsoon the road,
which ran through paddy fields, went completely out of action and
could not be kept open. Attention was concentrated therefore on
making the best possible use immediately of railway and canal. The
former was opened to limited traffic by jeep trains as soon as a 130-ft.
Bailey bridge had been built. Rafts were built and put into operation
on the canal to carry forward equipment and vehicles including
medium artillery, while the infantry, limited to movement along
the bunds of the paddy fields, cleared up the remnants of the Japanese
forces opposing them. In the middle of June, when 7th Division
replaced 5th Division, there were still considerable enemy forces in
the Mokpalin road area and the work of the Divisional Engineen
was similar to that performed by those of the 5th Division and, so
that the traffic on the canal should not be impeded, a high-level
170-ft. Bailey bridge was erected to replace the floating bridge which
FINAL OPERATIONS I N BURMA
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had been used up to date. Owing to the floods it was impossible to
stage a n assault crossing of the Sittang in the face of very active
enemy resistance. Indeed the difficulties of supply led to a thinning
out of our forward troops on the west bank of the river. At the
beginning of August, I 7th Indian Division replaced 7th Division in
the area, and the Transportation situation having improved, a
Railway Construction Company I.E. with a detachment ofa Railway
Operating Company I.E. arrived for work on the railway from Waw
to the Sittang. By the time of the Japanese surrender rail traffic was
being delivered to the banks of the Sittang.
The enemy forces in the Pegu Yomas, after an effort to break out
to the east in which about 5,000 out of 16,000 got through, had now
been eliminated as a fighting entity, though scattered bodies still
lurked in the hills and jungle and required constant attention,
causing considerable trouble to Sappers working on roads and
airfields.
On 6th and 7th August, atomic bombs were dropped on Hiroshima and Nagasaki, and on the 10th the Japanese Government,
already convinced that the war was lost, announced its desire to
discuss terms of surrender. On 14th August it accepted unconditional
surrender. Next day Admiral Mountbatten ordered cessation of
hostilities as far as was consistent with the safety of the Allied forces.
Owing to the disorganization of the Japanese forces in the area, and
difficulties of communication, terms for the surrender of the local
forces were not signed till the q t h , and even after that date parties
of Japanese troops, who were out of touch with their higher command, continued to fight, and it was several weeks before the danger
of suicide attacks from lost detachments entirely disappeared.

ENGINEER
WORKBEHINDOPERATIONAL
AREAS
Behind the fighting formations in the meanwhile much engineering
work was going on not only for the maintenance of our forces in
Burma, but also to enable southern Burma to be used as an advanced
base for seaborne and air operations against Malaya, the next area
in the programme of' liberation. Intensive work proceeded on airfields both in south central Burma for the maintenance of the troops
in that area and for the operations of air forces'supporting the forces
fighting to clear out the remaining enemy, and in the area around
Rangoon which would form a base for air action against Malaya and
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for the airborne maintenance of the army invading that peninsula.
Those in central Burma did not cause much trouble as they had
been got into reasonable order before the monsoon broke. Round
Rangoon however, which was not reached till after the rains had
started, the work proved extremely difficult. All the fields had been
badly cratered by the Japanese, some had over seventy craters, and
the filling in of these, with a rainfall averaging thirty inches a month,
and with no suitable stone in the vicinity, was no easy task. Tarpaulin tents had to be erected over each crater and brick rubble
from bombed buildings carted to the site. Most of the runways
needed considerable extension, and the excavation necessary, in one
case over go,ooo cubic yards, had chiefly to be done by hand as the
tractors of earth-moving plant got bogged in the mud. An American
airfield engineer, asked what the U.S.A. Air Force would do in the
case of one of them, replied simply, “It wouldn’t.’’ Under such
circumstances a considerable proportion of the engineer effort
available was put on to the job. On each airfield a C.R.E. was put
in charge with a C.A.G.E. controlling a pair, and as much as two
field companies and an engineer battalion allotted in each case. Only
once had the builders to admit defeat. This was at Pabst and
then only when in June the Chief Engineer’sjeep got bogged in the
middle of the apron and the bulldozer sent to pull it out suffered the
same fate. As the port of Rangoon was repaired and stores were
landed in larger quantities, pierced steel plank became available and
solved many of the problems.
At times, though the Indian Sappers worked like heroes, it was not
possible to prevent a feeling of dejection. On one airfield where they
had laboured to extend the runway to the 6,000 yards length which
they were assured was necessary for the operation of American
Commando aircraft, it happened that one of these landed there
damaged in fine weather and could not be repaired before the outbreak of the monsoon. Most of the runway was under water or a sea
of mud when an American colonel came to see what could be done
about getting the aircraft away. His inspection of the runway
showed that the middle 700 yards, being on slightly higher ground
than the rest, was comparatively dry. He said he thought he could
“snap her off.” The aircraft was towed to the down-wind end of the
dry portion. The colonel “revved” the engine up till the brakes
groaned. Then he let her go. After a run of exactly 690 yards he
“snapped her off” and the aircraft sailed away safely over the jungle
midst the cheers of the assembled sappers. The latter then returned
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to their work of wrestling with the mud on the remaining 5,300 yards
and wondered whether their work was really necessary.
Transportation units of all sorts were now arriving on the scene.
Port construction and operating units co-operated with a reforming
civil organization to repair the docks, tugs and lighters. Railway
units took over the repair of railways, reopened workshops, and
patched and repaired what rolling stock could be salvaged. Though
the reopening of the lines from Rangoon northwards was delayed
owing to the necessity of re-erecting some major bridges and the late
arrival of stores and plant particularly pile drivers, the line to Prome
was reopened by the end of August, while that to Mandalay was
through to Pyu in the first week in September. Beyond 4
.1repairs
were delayed owing to the number ofmajor demolitions north of that
place. I.W.T. units which had been operating the fleet on the
Chindwin extended their activities down the Irrawaddy, and as soon
as Mandalay had been captured a workshops unit reopened the old
yard at that place and repaired a number of craft found in various
stages of disintegration on the Irrawaddy.

SURVEY
The organization of, and the work done by, the Survey of India
on which the production and provision of maps for the campaigns
in South-East Asia were based, will be described in Chapter XI. In
this paragraph some account of the formation and operations of
survey units in the field will be given.

Organization
Towards the end of 1941,when an invasion ofBurma by Japanese
forces seemed imminent, a small military survey organization was
formed in Burma under an A.D. Survey, and consisting of a field
survey headquarters, an Indian field survey company and a map
supply section. The rapid advance of the Japanese prevented any
extension of triangulation and map production, the units conlining
their efforts as long as possible to distribution and emergency
printing. Most of the records were collected at Myitkina and buried.
Unfortunately these were discovered by the Japanese and eventually
recovered at Singapore after the Japanese surrender. The remains
of the units got hack to India in dispersed groups and by devious
means.
In January, 1943. a D.D. Survey was appointed to Eastern Army
followed, in February, by the allotment of a Corps field survey
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directorate with part of an Indian field survey company to IV Corps.
In November, 1943, on the creation of South-East Asia Command,
Colonel G. Bomford’ was appointed D.D. Survey Eastern (later
Fourteenth) Army, and shortly had at his disposal one Indian field
survey company, two drawing sections, two reproduction groups, a
survey field park section, a combined air survey section and two
map supply sections. I V Corps and XV Corps each had a small
allotment of survey units, Indian and West African.
With the prospect of major operations against Japan, in 1944 and
the following year, considerable reinforcement to the Survey
organizations with the armies became necessary. Few units from the
United Kingdom could be spared in view of the higher priority
operations in Europe, but a certain number of trained British personnel arrived to form the nucleus of new units formed in the theatre
and also a few specialist sections. Units also arrived from various
parts of the Commonwealth, East and West Africa, and Rhodesia,
the skilled personnel of which were mainly of European birth. India
raised many others, mostly under R.E. officers, with a number of
British craftsmen of trades of which there was a scarcity or absence
of men available in the country. The Survey units of Southern Army
were concentrated under their D.D. Survey, Colonel J. B. P.
Angwin,a and formed the nucleus of a Survey Production Centre at
Harihar.
In January, 1945, it was decided that, for operational survey work,
S.E.A.C. would come direct under the War Office and be in this
respect independent of India Command. At the same time it could
make “bids” on India for personnel, units and mapping work which
would be met by India as far as her potentialities and circumstances
would allow. The whole of the Survey work in S.E.A.C. came under
a D. Survey, Brigadier G. F. Heaney,* who operated at Advance
Headquarters with A.L.F.S.E.A., being represented at main Headquarters at Kandy by a D.D. Survey, Colonel M. 0. C01lins.~The
Survey Production Centre moved to Ceylon where it, now considerably expanded, came under a D.D. Survey, Colonel J. E. S.
Bradford.6 The A.Ds. Survey were withdrawn from Corps which in
future had only small survey elements each under a captain.
SURVEY

‘Brigadier G . Bomford, O.B.E.
2Colonel J. B. P. Angwin, M.B.E.
SBrigadier G. F. Heaney, C.B.E.
4Colonel M. 0. Collins, C.B.E.
Wolonel J. E. S. Bradford.
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Maps and Map Production
Before the war the Survey of India had surveyed and produced
maps of neighbouring countries including Burma. In the case of the
latter country practically the whole of the area had been mapped on
a scale of one inch to a mile, the exceptions being portions of the Naga
and Chin Hills for which half-inch maps had been prepared. These
mapsweresomewhatoutofdateand fewhadbeenprinted, themajority
of the small stocks being lost in the withdrawal in the spring of 1942.
There was much leeway, therefore, to be made up and, a t first, a
scarcity of skilled personnel, units and equipment. The dense nature
of the jungle which covered most of the country, and the occupation
of most of it by the enemy, militated against triangulation methods,
and there was little experience, and a dearth of equipment for air
survey, in India. Till, at a later date, the help of the R.A.F. and
U.S. Air Force was obtained, what was possible was done with the
help of light aircraft of a civilian air travel firm using such cameras
as could be found, and later, especially in connexion with the
operations on Arakan, by the Fleet Air Arm. By these and other
means the very heterogeneous survey organizations with the army
managed to meet in a surprisingly successful manner the needs of the
troops. The mass of the reproduction was carried out in the installations of the Survey of India and at the S.E.A.C. Map Production
Centre, though a great deal was done by the survey units with the
forces in the field. A measure of this latter effort may be obtained
from the following figures of results achieved by Fourteenth (Eastern)
Army between December, 1942, and April, 1945:Sheets surveyed or revised from air photos at
various scales
Standard sheets printed at various scales
Other sheets printed
Number of copies printed

509
1,007

1,255
I I ,500,000

Map Distn'6ution
In such a campaign, as has been described in this and preceding
chapters, i t can be imagined that the work of distribution encountered many difficulties. Owing to the nature of the country and
poor communications the map depots were generally many hundreds
of miles from the places where the maps were required. This involved
not only questions of transport, but increased the difficulty of forecasting requirements and forestalling the demands of the troops. Like
other stores, maps for the most part had to be transported by air. To
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receive the bulk supplies sent up, forward depots were formed in
corps areas and were moved forward as the situation allowed. From
these depots maps were carried to the troops either by road transport,
a slow and difficult business over the poor and congested roads, or by
light aircraft. In some cases, for example in the case of the West
African Divisions operating in the jungles of the Kaladan, resort had
to be made to air-dropping.
THE REOCCUPATION OP S I N G A P O R E

THEREOCCUPATION
OF SINGAPORE
AND SURRENDER
OF
JAPANESE FORCES
Extension of operations farther east had been receiving the attentions of the planning staffs in London, Washington, and of Admiral
Mountbatten's staff at Kandy. Various projects for landings on the
Andaman Islands, Sumatra, and on the Malay peninsula had been
examined, and in some cases planning was far advanced. But beyond
action by the fleet the only one which was fully prepared was that for
landings on the coast of, and the reconquest of, Malaya. We have
mentioned from time to time the withdrawal of units and formations
from the Burma theatre for this purpose. Eventually Fourteenth
Army, after its withdrawal from Burma, was charged with the
carrying out of the operation. To it were assigned XV Corps after its
conquest of Arakan and a newly formed XXXIV Corps, commanded by Lieut.-General 0. L. Roberts,' an officer of the Royal
Engineers. His Chief Engineer was Brigadier E. C. R. Stileman.
With the capture of Rangoon in May, it was proposed to carry out
the new operation in late August. But on 19th August, when many
of the naval forces were already at sea en route for their destination,
orders were received that, as the Japanese Government had announced their intention of signing a surrender, no landings should be
made till after its formal completion. The first landing was therefore
to be made, and would be achieved almost certainly without
resistance, on 5th September. This was by 5th Indian Division with
the tactical headquarters of XV Corps at Singapore. The landing
being carried out largely under peace conditions does not concern us
here. I t was decided however that XXXIV Corps should land, as
originally planned when resistance was envisaged, on beaches in the
Port Swettenham-Port Dickson area. The force consisted of 23rd and
25th Indian Divisions (C.R.E. Lieut.-Colonel R. E. Holloway*)
'Lieut.-General 0. L. Roberts, c.B., c.B.E., D.S.O.
*Lieut.-ColonelR. E. Holloway, M.B.E.
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and supported by a tank brigade and a British Parachute brigade,
the whole landing being covered by the gum of a powerful fleet
including two battleships. As expected no resistance was encountered
and the engineers were faced with no more formidable tasks than
getting the transport of their formations across the muddy foreshores
and making exits from the beaches to link up with the main roads
inland.
Meanwhile, the Malacca Straits and the approaches to Singapore
having been swept of mines by the Royal Navy, on 4th September,
Lieut.-General Christison, commanding XV Corps, with 5th
Indian Division landed at Singapore and received the surrender of
the local Japanese commander. Then, on 12th September, Admiral
Lord Louis Mountbatten received in the Council Chamber at
Singapore from the representative of Field-Marshal Terauchi, who
had had a stroke, the surrender of all Japanese forces of the Southern
Region.
The war against the Japanese in the region was formally over. All
that remained to be done was the rounding up and disarmament of
the various bodies of the enemy scattered through Burma, Malaya,
Siam and Indo-China, the location and care of Allied prisoners of
war who had suffered great privations and brutality at the hands of
their captors, and the reinstatement of law and order and the civil
administration in the reconquered areas. For the purpose formations
of Commonwealth Troops, including many engineer units, were
flown or carried by sea to Bangkok, Saigon, to other parts of Malaya,
and to the islands of the Dutch East Indies. The work of the engineers
in these and other places after the termination of hostilities remains
to be told in Chapter XVII.

WORKIN AREAOF L.

OF

C. COMMAND

But before passing on, something must be told of the work of
Allied engineers under the command of the Supreme Commander
South-East Asia behind the fighting armies. It will be remembered
that, in December, 1944, in the reorganization of the Allied forces, a
Line of Communication Command had been set up to relieve
Fourteenth Army of much administrative work in the back a r e a
which stretched westwards to the Brahmaputra River. We have met
frequent references above to the long road communication from
railhead at Dimapur to the fighting troops, and of the continuous
supply by air of personnel, stores and ammunition to forward air
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bases. I t can be readily imagined that large installations in rear of
the armies were necessary for the feeding of the lines of supply.
When, in March, 1944, the Japanese threatened Dimapur and the
railway through that place to north-eastern Assam, little existed at
the railhead but a trans-shipment station for stores from rail to road
transport for the troops of IV Corps and a large labour force operating round Imphal. A D.C.E. Works with a small staff, employing
mostly local labour, had, though hard-pressed, been able to meet the
needs of the railhead and had developed camps and depots for transit.
For eighteen months a Railway Construction Group of two Indian
companies had been at work in the area improving the main line and
developing sidings at Dimapur. During the operations round Dimapur and Kohima, in the early stages, much of the work of assisting
the movement of the units of the relieving forces fell on the D.C.E.
who used not only his civil labour and nucleus staff, but formed for
the occasion special ad hoc field companies. As the engineer units of
XXXIII Corps arrived, they relieved D.C.E. of most of the work in
connexion with operations and enabled him and his organization to
devote themselves to the task of extending the facilities at the railhead to meet the needs of a second corps. Other Works and specialized engineer units continued to arrive to assist in the building up of
a base which was to keep the flow of transport moving on the long
trek forward, first to the Chindwin and then to the Irrawaddy and
beyond.
While forward airfield engineers toiled to build air bases in
central Burma in close contact with the fighting formations, it
became necessary to develop the main air bases in rear from which
the aircraft with their cargoes of men and stores took off. When one
considers the intensity of incoming air traffic at the forward airfields
scattered widely over the theatre, some idea can be obtained of the
enormous aerial activity at one of the great air bases in Assam and
eastern Bengal. Owing to restriction of space and weight the most
careful selection of cargoes, often made at the last minute owing to
changing operational requirements, was necessary. In consequence
the system of supply by air demanded the presence at the airport of
a complicated forwarding organization, and the existence near by of
storage for the many thousands of items which might be called for at
short notice. As far as engineer stores were concerned the system of
air supply was as follows. A daily quota of stores wasallottedfor each
division with a sub-allotment for those required by the engineers.
The latter normally amounted to three tons per division. The Chief
W O R K IN L. OF C. AREA
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Engineer of each Corps co-ordinated the requirements and demanded
direct on the Advanced Engineer Staff which was located with and
under the direction of C.E. A.L.F.S.E.A. This staff had a liaison
officer with the Commander Air Transport Organization who
informed his headquarters from which airfield the stores would be
flown. The stores were then delivered to the named airfields normally
by a field park company specially detailed for the task. At the airfield
the stores were taken over for loading by the Engineer detachments
of the Forward Air Maintenance. A similar detachment of the
Forward Air Maintenance Organization received the stores at the
terminaI airfield and gathered them into depots for each formation.
I t will therefore be seen that detachments of engineers were scattered
throughout, and closely co-ordinated with, the Air Maintenance
Organization, and that a t every step the stores were handled by
engineers who understood their nature and purpose.
The great activity and traffic at one of these large air bases in rear
of the armies meant that these had to be developed enormously and
the maintenance of the airfields, especially during the monsoon,
imposed heavy responsibility on the engineers charged with their
upkeep. One of the largest of these air bases was that at Patenga,
near Chittagong, originally constructed in 1942 as an airfield for
fighter and medium bomber aircraft. I t was reclassified and enlarged
to take heavy bombers in October, 19.14. These heavier loads imposed
such extra strain on runways, not originally designed for the purpose,
that it was decided that it would be necessary to close the main runway completely for a month and a half early in 1945, so that it could
be properly reconstructed before the monsoon. The course of
operations, however, led to the cancellation of this arrangement and,
in January, 1945, a cargo Task Force arrived, and commenced to fly
stores to Fourteenth Army at the rate of 700 tons a day in Curtis
Commando aircraft, the heaviest then in the theatre. The C.R.E.
Works on the airfield struggled to keep it patched up and in operation, a hopeless task, and in February he reported that one shower of
rain would put the whole runway out of action. It was decided to
built a temporary runway 5,000 ft. by IOO ft. parallel to the existing
runway, and which could be used while the latter was reconstructed.
All the work was to be carried out without interference with flying
operations, and the main runway was to be fully completed and
brought into action by 15th May, when the monsoon was expected
to break. For the construction of the temporary runway one field
company and one mechanical equipment platoon I.E. with two
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Indian pioneer companies were allotted with fifteen scrapers, four
graders, and tractors, rollers, etc. These started work on 28th February. Meanwhile, to enable some maintenance on the runway to be
carried out, so as to keep it going till the temporary one was ready,
flying was stopped for five hours each night.
The formation of the temporary runway was graded and compacted by mechanical equipment. When complete and in suitable
condition the surface was sealed with P.B.S., the whole being covered
with pierced steel plank. In spite of the considerable difficulty with
a section where the runway crossed the bed of a chaung, in which
blue clay had to be excavated to a depth of five feet, the temporary
runway was completed and taken into use on 5th April, eight days
behind schedule. Work then started on the permanent runway on
which were employed two field companies and one engineer battalion
I.E., four Indian pioneer companies and 600 civil pioneers with a
considerably increased quota of mechanical equipment. I t was laid
in reinforced concrete five to seven inches thick. Sand was obtained
from the beaches three miles away, but two-thirdsof thestone had to be
imported by sea from ports on the east coast of India and this and the
local stone arrived in such an unprepared state that it had all to be
screened and the larger boulders crushed. In spite of the fact that the
work entailed the import of 1,100tons of material a day in addition
to the daily arrival of 1,000 tons for forward transport by air, which
traffic caused considerable congestion and heavy wear on the access
roads, the runway was finished and taken into use one day ahead of
schedule on 14th May, 1945.Besides the completion of the temporary
and permanent runways, work was necessary at the same time on the
subsidiary runway, the taxi-tracks, and aircraft landings, all of which
were called on to stand intensive traffic in all weathers.
A description has already been given in Chapter VI1 of the work
carried out in Assam by G.R.E.F. on the construction of airfields for
the U S . Air Force flying supplies to China. To keep the airfields
supplied with petrol, oil pipelines were constructed. Mention has
already been made of that constructed by American Engineers along
the Led0 road. This was an extension of two, similarly built by
Americans from Budge Budge, near Calcutta, across the Brahmaputra west of Gauhati to Ledo, and another to the same place from
Chittagong through eastern Assam to Dimapur. British engineers,
under G.R.E.F., built a similar four-inch line parallel with the latter
from Chittagong to Dimapur with a branch to Chandranathpur and
thence extended it on through Imphal to Palel. This was 565 miles in
P A T E N G A AIR BASE
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length and ran through mountainous country with steep gradients.
The Americans eventually carried their line along the Led0 road
through Bhamo into western China across the Salween to Kunming
and on to Chanyi and Luliang.
The situation as regards communications through Assam at the
outbreak of hostilities against Japan have been described above
(Chapters V I and VII). The extent of operations which followed in
the years 1942 to 1945 necessitated a considerable expansion of all
means of transport. In April, 1943 an estimate was put forward by
Q.M.G. India that the capacity of the lines of communication should
be raised from 3,000 tons a day, 2,000 by rail and 1,000 by I.W.T., to
10,000. The cost was enormous and there was much debate in
financial circles as to whether the work could be undertaken. The
wrangle was brought to an abrupt conclusion in August, 1943, by
the decision of the Conference a t Quebec attended by Mr. Churchill,
President Roosevelt and the Combined Chief of Staff, that the line
should be developed forthwith to a maximum capacity of 7,500 tons
a day. At this time the air bases in northern Assam, for the operation
of American air supply to China, were being developed and in the
end involved the importation of I & million tons of material. I t was
doubtful whether the available British resources could in fact produce
the necessary results. So in February, 1944, the Americans, who
were prepared to send five operating battalions of their Transportation Corps, took over the operation of the line from Parbitipur, zoo
miles west of Gauhati, to Lekhapani near Ledo. On the engineering
side, control and execution remained with the British. The civil staff
of the Bengal and Assam Railway was responsible for the work with
assistance from Transportation units except for certain projects
taken over by Transportation. T h e more important of the latter
were:-

( a ) The development of railheads at Dimapur and near Ledo.

(6) The doubling of forty-three miles of track leading to Dimapur.
( c ) The relaying of fifty miles of hill section west of Dimapur.
( d ) New river ghats on the Bramaputra.
(e) Extensive tramhipment yards to shift stores from broad to
metre gauge a t Parbatipur and Santahar.

~

The combination of American and British organizations worked
extraordinarily well and by December, 1944, the Quebec target of
7,500 tons a day was achieved.

i
1
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On the Brahmaputra the flow of traffic was improved chiefly by
the provision of better means of loading at the entrance ports, of new
ghats for rapid discharge, and above all by the better control of
labour and shipping.
Thus by the efforts of British and American Engineers, military
and civil, the flow of stores to the armies fighting in the jungle of
Burma, and to the Chinese battling against the common foe in their
own country, was ensured.

CHAPTER XI
INDIA AS A BASE
(Note. The names of officers who held senior Engineer appointments
in India during World War I1 are given in the table on pages 3 1 6 3 1 8 .
They are therefore not mentioned in the text.)
Early development and expansion of engineer resources-Works Services.
Accommodation and administrative installations-Airfields-Stores
and local production-Open-cut coal mining-TransportationRailways-Ports and inland water transport-Post-war
Indian
Engineen.

EARLYDEVELOPMENT
AND EXPANSION
OF ENGINEER
RESOURCES
WE have seen in the foregoing chapters how India from an early
stage in the war became a base both operational and administrative
for forces operating in the Middle East, East Africa, and South-East
Asia. As the war spread, while responsibility for the conduct of
operations to the West was gradually withdrawn, duties in connexion
with the maintenance of Allied forces in eastern countries, and in the
production and maintenance of Indian formations and units, rapidly
increased. During the first two years of the war, India was chiefly
concerned with assistance in troops and stores to the armies operating
in the Middle East and East Africa, as well as for Iraq and Persia for
the operations in which countries she was for a time responsible.
With the advent of Japan as an aggressor the Commander-in-Chief,
India, became at once responsible for the operations and maintenance of the armies fighting against the new enemy in many Asiatic
theatres as well as for the defence of India itself. He had also to
provide for many of the needs of the other services, the Royal Navy
and the R.A.F., operating in those theatres as well as for the forces of
the Allies, Americans and Dutch. Even when the conduct of the
operations was taken over in the autumn of 1943 by the Supreme
Commander South-East Asia Command, for constitutional reasons
the Commander-in-Chief remained responsible for the defence of
India in co-operation with Admiral Lord Louis Mountbatten, for
300
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the administration and training of troops assembling in the country,
and for the many administrative and technical establishments
located on Indian soil. He had also to organize the expansion of the
Indian forces, and provide for the internal security of the country.
These many commitments, as it may be imagined, threw considerable
work on the civil and military engineering potentialities of India,
responsibility for which fell on the Engineer-in-Chief, India.
The resources of India at the outbreak and in the early stages of
the war have already been described (Chapter VII, pages 176, 177).
It remains to tell how from the engineer point of view these resources
were developed and used during the war.
EXPANSION OF ENGINEER UNITS

I

I

I
!

I

EXPANSION
OF ENGINEER
UNIT$
At the outbreak of war with Germany in September, 1939, the
only existing engineer units in India were those of the three Corps of
Sappers and Miners, King George’s Own Bengal Sappers and
Miners, Queen Victoria’s Own Madras Sappers and Miners, and
Royal Bombay Sappers and Miners.

i

,
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These amounted to:Three field troops
Seventeen field companies
Four divisional headquarter companies
Four army troops companies
Two printing sections
The only other units were a few field companies of the Indian State
Forces.
A number of R.E. officers and other ranks were also serving in the
Military Works Service, the Survey of India, Public Works Department, and in other employment. I n September, 1939, the total of
Royal and Indian Engineers in the country amounted to some zoo
officers and I 3,000 other ranks.
None of the field units had at that date been mechanized except
parts of the field troops, and field companies had on mobilization
been reorganized on a three, instead of a four, section basis.
Immediately on mobilization sufficient field companies were
mobilized to form the divisional engineers of 4th Indian Division,
which, as we have seen elsewhere (Vol. VIII, Chapter IX), arrived
in Egypt in October, 1939, to strengthen the small force then in the
Middle East under General Wavell. During 1939, 1940 and 1941,
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other formations were mobilized and dispatched oversea to reinforce
garrisons which might be threatened in case of war with Japan, or to
strengthen the forces already engaged in the Middle East. So,when
Japan struck at Pearl Harbour, the Philippines, Hong Kong,
Malaya, and Burma, in December, 1941, 4th, 5th, 8th, gth, Ioth,
~ ~ t and
h , 17th, and 1st Armoured, Indian Divisions were already
serving overseas. These had with them their full complement of
divisional engineers, while several units of army and corps engineers
and L. of C. units had also been raised and dispatched. The field
units had hurriedly been mechanized though the majority did not
receive their vehicles till arrival overseas. This entailed a tremendous
effort in training as there were few men in the peace-time companies,
or in the reserve, with the most elementary knowledge of machinery,
and the vehicles available for training were few and of the most
assorted types, many far past their normal span of life. Field park
companies had to be produced by the reorganization of the divisional
headquarter companies and by raising completely new units.
I t stands to the credit of the headquarters of the Sapper and
Miner Corps at Roorkee, Bangalore, and Kirkee, that such a rapid
increase, reorganization, and re-equipment was carried out with
such success, though the state of training of many of the hastily
formed units still left much to be desired by the time they were called
upon to take part in active operations in the field.
Thus, even before the Japanese war, the depots of the Sappers and
Miners Corps had been busy raising new units not only for the field
army but for specialist work in the Middle East, Iraq, and Persia.
Now the process had to be intensified, not an easy problem in a
country where 80 per cent of the labour was of the most primitive
agricultural type. The existing headquarters of the three Corps could
not possibly handle the necessary expansion, and a number of
Engineer Training Centres were formed in various parts of India for
field, specialist and transportation personnel.
In 1940, it was found necessary to establish Engineer Officers’
Training Establishments, or Officer Cadet Training units, at each
headquarters for the training of officers given direct commissions
from civil life and officer cadets sent from Britain or selected in India.
These were soon followed by the formation of a number of Engineer
Training Centres scattered about the country for the training of
personnel for expansion and for new units. But so many of the latter
were formed that the existing units could no longer father their unit
training and it was found necessary, in 1941, to raise a number of
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Forming Troops Battalions in which newly formed units could be
guided through the earlier stages of their corporate training by a s t a f f
of experienced officers and other ranks both British and Indian. For
administrative purposes units of I.E. were organized in Groups, each
with its own depot. There were eventually six of these:-

No. I . For Artisan Works Companies.
No. 2. For Railway Units.
No. 3. For Artisan Works Companies.
No. 4. Originally for pioneer units. Later it produced about
twenty Engineer battalions. Sapper and Miner Groups
produced similar units.
No. 5. For I.W.T. and Dock units.
No. 6. For Mechanical Equipment units.
Finally, in 1 9 4 , an Indian School of Military Engineering was
established a t Roorkee.
By these means the strength of the Corps of IndianEngineersrose
from a strength of 175 officers, R.E. and I.E., and 1 2 , 9 1 I other ranks,
to an ultimate strength at the date of the surrender of the Japanese
forces of 7,179 officers and 2 4 1 , 9 6 6 other ranks, in both cases exclusive of Transportation and Survey Personnel, and the original thirty
units had swelled to a total of 482 of Wty-four d i e r e n t types.
There were at the outbreak of war no Transportation units, or
indeed organization, in India. I n peace-time all the construction and
operation of communications was in the hands of the Public Works
Department or other civil bodies. The Transportation Service therefore had to be raised de nom. I n 1940, a start was made by the
Engineer-in-Chief’s Branch at G.H.Q. with the raising of a few
Transportation units for service in Persia and Iraq. As the war in the
Middle East developed, and the German advance in Russia brought
about a threat to the east, the formation of much larger numbers of
Transportation Units of all types became necessary. The responsibilities of India for operations in Persia and Iraq also led to the setting
up, in May, 1941,of a Transportation Directorate at New Delhi. In
1942, the relief of India Command from responsibility for Persia and
Iraq left the new Directorate free to concentrate on the problems
of its own country. The major difficulty, besides the lack of existing
efficient communications, lay in the vastness of the country. To
overcome this, sub-directorates were created at Calcutta, Madras,
Bombay and in Assam. These sub-directorates carried out the executive functions of the G.H.Q. Directorate in their own areas, in direct
n.e.g-r.

i

304

INDIA AS A BASE

contact with the civil agencies and with the armies and commands
concerned. As far as possible development and maintenance of
existing communications were left in the hands of the civil organizations, though, as the demands began to outrun their potentialities
and their labour forces diminished with the fear of enemy bombing,
it was necessary to assist them with transportation units. These latter
were also used for new construction necessary at advanced railheads,
depots, ports, and in connexion with inland water transport on the
rivers. To provide the personnel two training centres were set up,
No. I at Bombay and Deolali for training docks and I.W.T. personnel, and No. 2 at Jullunder for railway personnel. The latter was
chiefly concerned with the purely military training of personnel of
railway units, though by degrees facilities were provided to enable
technical refresher courses to be given, as well as a limited amount of
technical work for men trained elsewhere. The technical training of
recruits was undertaken by Technical Training Groups under the
various railways. Recruitment into these groups was undertaken by
the railways themselves. In order to provide collective training for
units two unimportant branch lines were taken over, one broad
gauge and one metre gauge. Later, at a more advanced stage of their
training, many units were employed alongside civilian employees on
the Assam L. of C. where traffic soon grew to such an intensity that
the Bengal and Assam Railway staff were unable to handle it without
assistance. By these means, in spite of the complete absence of
Transportation Units in India before the war, the following units
were raised in the country before operations ended, besides British
and other units which arrived from overseas:Railway Group headquarters and companies of all types
I.W.T. Group headquarters and companies
Docks Group headquarters, companies and sections
Stores and miscellaneous units
Total

122

37
49
'5

223
-

The provision of British officers for this large number of units
presented a major problem, as many of those obtained at first locally
from the civil organization had to be returned. Besides those brought
out from the U.K. many of considerable experience were obtained
from the staffs of the railways and ports of Burma and Malaya who
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managed to escape from those countries when the latter were overrun
by the Japanese.
WORKSSERVICES.
ACCOMMODATIO~
AND ADMINISTRATIVE
INSTALLATIONS
The expansion of the Indian Army and the advent of many
formations and units of British and American forces in themselves
posed a major problem in a land where, except in the large cities and
the European cantonments, housing was of a very primitive order.
Most of the work was carried out by contract or P.W.D. agency, but
even so it threw a heavy load on the Military Engineer Services
(M.E.S.). But an even greater task was the provision of the various
workshops and stores required to sustain the large forces and extensive operations which were based on the country. Storage and transit
shedding was required at all ports of entry and exit; the installations
serving the day-to-day needs of the forces had to be expanded; four
Reserve Army Bases, at Lahore, Benares, Panagarh (near Calcutta)
and Avadi (near Madras), to hold the main reserve stocks and to deal
with the repair and salvage requirements of the armies based on the
country, had to be constructed and equipped; not to mention the
many hundreds of smaller establishments scattered about the subcontinent. These and other projects involved a great expansion in
the M.E.S.which may best be measured by the expenditure incurred.
This from 164.7 million in 1939 rose to a peak in 1943-4 of L76.9
millions with a total for Ihe war years of L260 millions.
It was necessary in view of the large stocks to be held, to the paucity
and unreliability for climatic reasons of the communications, and to
the vulnerability of the majority of the ports, to use four Reserve
Bases. Even so the construction of each was an enormous task, and it
is worth describing shortly what was the work entailed a t one, that
a t Panagarh near Calcutta. The project was first envisaged at the
end of 1942, when the Japanese had overrun Hong Kong, Malaya,
and Burma and were knocking at the gates of India itselfboth on the
frontier with Burma and by sea.
Owing to the size of the projected base it was necessary to select an
uninhabited area about IOO miles from Calcutta. This was surveyed
from the air and work started in April 1943, and the area covered,
as the result of several increases to the original plan, amounted to
about thirty square miles. Innumerable difficulties dogged the
builders. At the outset an epidemic of cholera brake out amongst the
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few existing inhabitants and malaria was soon rampant. Floods and
cyclones followed during the monsoon and did much damage to half
completed work. Labour m large quantities had to be imported,
housed and fed. All these in themselves involved an enormous expenditure of work and energy quite apart from the construction
proper. Large drainage schemes had to be undertaken, wells and
tanks treated to destroy the breeding places of the malarial mosquito,
food had to be imported and large farms started to improve the food
situation and reduce the strain on the already overloaded communications.
The base itself had to meet the needs of all Army services. The
covered shedding for the Ordnance stores alone amounted to
I & million square feet while that for Engineer stores was not far
behind with almost I million square feet, the total adding up to
54 million square feet, with another 2 million square feet in the open
including hard standings. Accommodation was provided for 45,000
to which, as the work progressed, much had to be added for amenities
in the form of canteens, cinemas, clubs, etc. Extensive water supply
for a daily consumption of I 4 million gallons was necessary. Twentytwo miles of main road, go of service roads, and IOO miles of railway
tracks, involving the construction of 450 bridges and culverts, were
constructed. These figures give only the main items of work completed in about three years, parts of the base being taken into use
progressively as the work proceeded. Much of the work was done by
contract, but one A.W. Company, one field company, one field park
company, and various Mechanical Equipment units, all I.E., were
also employed, and Railway Survey and Maintenance Companies
were also busy from time to time.
AIRFIELDS

I n the early days of the war against Japan it has been seen
(Chapter VIII, pages 180, 181) that India was ill-provided with
airfields. Those that existed were disposed with a thought to operations on the North West Frontier, or for internal staging, and there
was no Service organization for their construction on a large scale.
We have shown how the task of the provision of those required in
eastern Bengal and Assam for the air forces supporting the troops
defending that frontier, and for the American Transport aircraft
carrying supplies to Burma over “The Hump,” was tackled at first
by local officers of the M.E.S. employing native labour with primitive

I
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tools, and the engineers of the formations present in the area, and
how this sketchy organization was replaced in 1943 by G.R.E.F.
But behind the zone of the Armies, in the area controlled by
G.H.Q. (India), equally large provision of airfields was required for
the air forces concerned with the defence of India against seaborne
invasion, for co-operation with the Navy, and to provide transit
points, Air Force depots and training establishments. The majority
of these had to be constructed for use by heavy bombers. In April,
1942. when the Japanese forces were first rapidly sweeping across
Burma, an R.A.F. Aerodrome Construction Committee was set up
to decide priorities of airfield construction second only to those
required for immediate operations and the movement of troops.
Responsibility for all airfield construction was given to the Engineerin-Chief and an organization evolved to take control centrally and to
provide liaison between the R.A.F., the Chief Engineers, and the
P.W.D. A Deputy Engineer-in-Chief (Airfields) was appointed to
take charge of the work under the direction of E.-in-C. Much of the
work was organized and supervised by the P.W.D. though military
engineer units of all kinds were also employed. Even at this time it
was realized that about 150 new airfields would be required and this
number was considerably increased in later years. These airfields
were situated all over India from Quetta to Calcutta, and from
Peshawar to Cape Comorin and also in the islands and atolls of the
Indian Ocean. Much of the work had still to be carried out with
massed labour and primitive implements as there was not nearly
sufficient mechanical plant to meet all the demands, and priority had
to be given to the airfields in the operational areas. Apart from the
problems of the provision of labour and plant, the demands for stone,
a matter of zoo tons a day for each airfield with concrete runways
and taxi-tracks, involved the opening of several new quarries and the
installation of many crushing plants. As the stone was not always
available near the airfields the cartage of these large quantities meant
a further strain on the already overloaded railways. Cement, which
in the early days of the war had been exported to other theatres, was
now in short supply and, even with importations from South Africa,
had to be carefully controlled by the E.-in-C. But in spite of all these
difficulties the work of construction went on and the Air Forces were
seldom, after the first year, short of the airfields they required. I n all
2 I 5 operational airfields with sixty satellite airfields were built with
260 hangars, 3 million square feet of warehousing, and accommodation for 60,000troops.
AIRFIELDS

I
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A major extension to aifield construction work took place in the
provision for air trooping from Europe. Long before the end of the
war with Germany it was seen that, when this occurred, large
numbers of troops would have to be transported quickly from the
United Kingdom and elsewhere to reinforce the effort against Japan,
and that this could be most rapidly implemented by movement by
air. I t was considered at first that, in connexion with such a scheme,
provision must be made for the handling of 10,000 men at any one
time. Accordingly, it was decided, in November, I ~ Mto, develop a
newly constructed airfield at Mauripur, near Karachi, as a main
terminal with the necessary transit camps, and to provide four other
distribution points in various parts of India to which troops could be
ferried by air from Mauripur. Work started in January, 1945, to
develop Mauripur Air Base to take the necessary air traffic and to
provide transit camps with a capacity of 10,000 for two-way traffic.
Later the programme was reduced to provide for only 2,500 officers
and other ranks in transit, but allowance had also to be made for a
large staff for the operation of the base. Amenity buildings were
necessary on a large scale for the Air Transport scheme which was
also to provide for the evacuation of sick and wounded from the
theatre. Only four months were allowed for the completion of the
whole project. One of the main difficulties was the supply of water.
About 300,000 gallons a day were required for the construction work
alone. At the time the supply to Mauripur was from a modern installation operated by the Karachi Joint Water Board, about fifty miles
north ofthat city on the River Indus. This was designed to provide the
airfield with 170,000 gallons a day and was first increased to 500,000
gallons by the installation of booster pumps. Storage capacity was
increased from I 10,000gallons to 700,000 by the excavation of a new
reservoir on a hill composed of very hard rock. Still there was not
sufficient water for construction and temporary installations and
pipe-lines were provided to bring water from the River Layari about
four miles from the site, and, for curing concrete, from the sea two
miles away. All the distribution and service mains were laid by one
Electrical and Mechanical Company R.E. with a total working
strength of forty other ranks assisted by pioneers and coolie labour.
Petrol supply for aircraft was provided by the installation of a pipeline, seven miles in length, from the fuel depot near Karachi docksand
the erection of storage on the airfield for 15,000 barrels. This very
dry country, with a yearly average of eight inches of rain, all of which
was liable to fall in a few days and so cause considerable wash-outs,
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demanded that considerable attention should be devoted to surface
drainage. The earthwork for this and for the eleven miles of new and
improved roads and for extra standings for aircraft was carried out
by one (718th) Mechanical Equipment Platoon I.E. The majority of
the other work was carried out by contract or by direct labour under
the direction of M.E.S. Similar work on a smaller scale was carried
out at each of the other four distribution airfields in the other parts
of India.
STORES AND LOCAL PRODUCTION

AND LOCAL
PRODUCTION
STORES

The extensive engineer work both in the field and in the base area
of India demanded a greatly enlarged organization for the handling
and production of engineer stores. From one depot, with a capacity
of 30,000 tons existing in 1939, the requirements of the campaign
demanded an increase to eleven, besides the four engineer sections of
the main Reserve Base Depots mentioned above, their total capacity
amounting to I million tons in 1944. The whole of the vast organization for the co-ordination and control of stores, plant, labour, transport movement, and the allocation of certain commodities, was, under
E.-in-C. (India), in the hands of a Director of Engineer Resources
with a large staff of R.E., I.E., and civilian personnel.
About 60 per cent of the engineer stores used in the last two and a
half years of the war was of Indian manufacture or origin. For its
initiation, and in some cases for the actual production, E.&-C.
(India) was responsible. One of the most important items so produced was the Prefabricated Bituminous Surface (P.B.S.) of which
frequent mention has been made in the foregoing pages in connexion
with the construction of airfields and roads. Before the first development of P.B.S. in the United Kingdom, experiments on similar lines
had been carried out in India under the direction of E.-in-C.
(India) and, after production had commenced at home, experiments
were continued in India to develop a type suitable to the climatic
conditions of the country, and to the native production of the local
industry. The P.B.S. produced in England was not heavy enough for
the conditions to be experienced during the monsoon, or for the
continuous use to which it would have to be put in India owing to
the lack of other suitable material for runways. Following experiments, a small factory was developed, largely by the conversion of
suitable plant in jute mills. As a result of tests carried out with the
product of this factory, modifications were made, and a satisfactory
material was produced, using jute twice as heavy and strong as that
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used in the product from Britain, and more heavily bituminized.
Further plant was then installed and produced 300,000 tons of
material, sufficient to cover 14 square miles of surface.
Another item of local production, though not itself an item of
engineer stores, was the steel petrol container or “Jerrican.” We have
seen (Volume VIII, Chapter XVI, pages 437-438) that the production of petrol containers in the Middle East theatre became the responsibility of the R.E. While by the time large quantities were
required in India, the output of the factories in the U.K. and U S A .
was sufficient for the needs of all theatres, it was decided, in order to
save shipping space, to transfer one of the jerrican plants from England
to India together with a team of R.E. officers and other ranks
specially trained in the erection and operation of the plant. The
latter arrived in India in April, 1944, to find the equipment had
already arrived and had been taken to the Engineer Stores Depot at
Kandivli, seventy miles from Bombay. Though several parts had been
lost at sea, this plant was in production at this Depot by 1stJanuary,
1945, and was followed by a larger, double-line, plant which was
erected at Madras by a similar party of R.E. These two plants had a
maximum output of 225,000 cans per month and, with other plants
for the production of other types of container erected and worked by
personnel of Oil Companies and the American forces, met all the
requirements of the Allied Forces operating in the South-East Asia
theatre. The responsibility for the whole of the production was
transferred, early in 1945, to E.-in-C. (India) and reached its peak in
July of that year when 330,000 larger drums averaging forty-four
gallons apiece, and 410,000 +gallon containers and jerricans were
produced.
OPEN-CUTCOALMINING
Early in I ~ M coal
,
shortage threatened the maintenance of
India’s transportation and industrial effort. A quantity of mechanical equipment was recalled from the operational area in Burma, and
with a Mechanical Equipment Company and a Well-Boring
Platoon I.E. and two groups of military pioneers, all under the control of Brigadier S. A. Westrop who had up to this time been in
command of G.R.E.F., were loaned to the Coal Commissioner. By
the end of the year this force, which included a number of officers of
the R.E., had increased the output of coal from open-cut mines by
some 60,000 to 70,000 tons per month. The force continued work till
the cessation of hostilities when, with the arrival of heavy plant
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procured from America and the recruitment of civil labour, the work
was taken over entirely by a civil organization.
TRANSPORTATION

TRANSPORTATION
During the first two years of the war there was no Directorate of
Transportation at Army Headquarters, India, though E.-in-C's.
Branch had raised a few Transportation units for use in Persia and
Iraq. But, with the outbreak of war with Japan and the extension of
operations in Persia and Iraq, it soon became obvious that a considerable number of Transportation units of all kinds would have to
be raised in the country, and that an organization was required for
the military control of transportation in the various theatres of war
controlled by G.H.Q. India. Accordingly, in May, 1941, a Directorate was formed.
In peace-time the Indian Railways were controlled by the
Governmental Railway Board, but individual railways worked as
separate entities. The ports with a few exceptions were controlled by
Port Trusts which were not State owned. Inland Water Transport,
chiefly centred on the Ganges and Brahmaputra, was run by private
companies. Though each of the State Organizations was represented
on the Viceroy's Council, there was no co-ordinating authority over
all forms of transport. From 1942 the War Transport Department
exercised a certain amount of control, but in 1944 control passed to
the War Department.
At first the Transportation Directorate was of small dimensions
but on the outbreak of war with Japan was largely expanded. At
G.H.Q. considerable difficulty arose in relating the functions of the
newly formed Transportation Directorate to those of the Railway
Board and the War Transport Department. These civil organizations
were based on a system of complete decentralization. One of the
main diffiiculties in this respect lay in the planning of railwaydevelopment required for military purposes. To meet this trouble a subsection of the Transportation Directorate was attached to the office
of the Railway Board. At the ports control remained with the Port
Trusts, and arrangements for the development were made direct
with those bodies. I n Calcutta, however, in view of the heavy
service traffic, a R.E. Regional Port Director, with a considerable
staff, was appointed.

RAILWAYS
Most of the railway construction and operating work in India was
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carried out by the civil organizations, the military units being mostly
concentrated in the zone of operations of S.E. Asia Command
particularly on the Assam line of communication. But the work
necessary for the development of some of the reserve bases and ports
was performed by Railway units of R.E. and I.E., and, when
bombing caused a disappearance of civil labour a t certain ports
such as Calcutta, military units assisted the civil railway authorities.
They also helped in certain emergencies, as when floods caused
extensive damage to the metre gauge line leading up to the west
bank of the Brahmaputra and which formed the first link in the
Assam line of communication.
PORTSAND INLAND
WATERTRANSPORT
Port Operating and Construction Units and units for Inland
Water Transport were early required for employment in the Middle
East and Iraq, and others were needed later for the restoration of the
services in the ports and on the rivers of Burma. Units for these
purposes were first raised in India as Indian Engineers in the
autumn of 1941 and officered by Royal Engineers sent out from the
United Kingdom. At first they were based on the existing headquarters of the three Corps of Sappers and Miners. These had no
facilities for technical trainiqg and the latter had to be carried out in
the units. Later Mechanical Training Battalions were formed. As in
the case of the railways, most of the port and river work in India was
carried out by existing civil organizations, the military units being
employed in the operational areas.
Reference has already been made to the Sunderbands Flohlla
(Chapter VII, page 183) in which personnel of R.E., I.E., and
R.I.N. took part, and how military units assisted in keeping traffic
moving at Calcutta and other ports when civil labour disappeared
as the result of enemy bombing. Other units, under training to take
part in amphibious operations eastwards and for the reoccupation of
Burma and Malaya, did valuablework in operating small craft in the
Bay of Bengal from Calcutta and Vizagapatam to Chittagong and
other points on the Arakan coast. Port Construction for military
purposes in India was the responsibility of the E.-in-C. for whom it
was chiefly carried out by the civil Port Trusts, but for certain tasks
and in emergencies Transportation Units were placed at his disposal.
One special emergency, however, demanded special measures. I n
April, 1944, a ship in Victoria Dock, Bombay, with a cargo consisting
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of cotton and 1,200 tons of ammunition went on fire and, when the
port officials and fire brigade had collected by it, one hold blew up,
followed half an hour later by an even larger explosion of another
hold. The first explosion caused the almost complete destruction of
the port fire-fighting force, including new engines, and severe
casualties among the staff. Amongst the latter Lieut.-Colonel
R. Sadler R.E.,’ who had been loaned to the Bombay Trust as their
General Manager, was killed.
The material damage done by the two explosions was terrific. The
ship, the cargo of which exploded, disintegrated completely, its
anti-submarine gun, complete with its mounting, platform and
magazine, weighing in all some thirty tons, was hurled into the main
dock road 500 ft. away. A 4,000-ton ship next along the quay, was
lifted bodily clear of a shed 30 ft. high, turned at right angles and
dropped on the shed with its bows overhanging the water. All the
other twelve ships in the Victoria Dock went on fire and broke adrift.
Their magazines, continued to explode for several days. Burning
debris was hurled in every direction and sheds, warehouses and
houses adjacent to the dock area were set alight. The explosions
themselves flattened sheds and buildings and great holes were tom in
the quay side where the ship had lain. I n the residential area near
the docks, an Indian gentleman was having his afternoon siesta on his
third floor veranda when the explosion took place. A large metallic
brick crashed through the roof of the veranda a few feet from him.
He was even more surprised when on examining the “brick” it was
found to be an ingot ofgold, part ofa consignment on the ill-fated ship.
A large proportion of the port was completely out of action, and
as it was by far the most important port on the west coast of India,
and one on which the forces operating in and from India largely
depended for their maintenance in men, equipment, and stores,
it was urgently necessary to get it in action again. I t was obvious
that the clearance and reconstruction could be carried out successfully only by the use of Army resources. I t was decided that the work
would be under the direction of the D.Tn. India Command, and
that all resources military and civil on the spot were placed under
the executive control of a specially appointed D.D.Tn., Colonel
Tydeman, who had been Chief Instructor of No. I Transportation
Training Centre after escaping from Singapore where he had been
Chief Engineer of the Harbour Board. Under Colonel Tydeman
were the Port Construction Engineer and three Cs.R.E. for Recon’Lieut.-Colonel R. Sadler. Killed on Service 19%.

INDIA AS A BASE
3'4
struction, Clearance, and Buildings respectively. Engineer and other
troops were hurried to the scene to stiffen and reinforce the somewhat shattered normal labour of the port. Some idea of the effort
expended may be gauged from the following list of engineer units
employed to which must be added Indian Infantry and Pioneers,
and Indian general transport companies, the whole force amounting
at the peak period to some 9,800 men.

8 Field companies I.E.
I Field park company I.E.
I Workshop and park company I.E.
z Mechanical excavator companies I.E.
I Bridging section I.E.
I Bomb disposal section I.E.
I Engineer battalion I.E.
I E. & M. Company I.E.
I Works section I.E.
I Railway construction company I.E.
I Port construction company I.E.
4 Docks operating companies I.E.
I River salvage company I.E.
I Craft erection company I.E.
Transportation workshops.
Transportation stores sections.
5 African artisan works companies.
The above list is interesting in that it shows both the size and
complexity of the task, and the variety of engineer units which had
been formed in India where, before 1939, only field units ofsappers
and Miners existed.
The first task to be undertaken was clearance of debris, 800,000
tons being moved in 350 lorries. When construction began, as far as
possible, old buildings were repaired and temporary structures used
to replace those totally destroyed. For these 1,400 wooden roof
trusses were mass produced on the spot. In the docks, ship hulks were
salvaged, and obstructions removed; quay walls were repaired, railways relaid, cranes, plant, electric power and water supply reinstated; and bridges, lock gates, dock pumping plant, drains and
telephone communications repaired. In carrying out the work
several improvements to the original installations were made. Railway access was provided to evcry shed, and a completely new
sea-water fire fighting system with a twelve-inch main installed.
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On 3rd October, six months after the explosion, Victoria dock was
reflooded, and the damaged ships which had lain on the mud,
patched, refloated and removed. Four days after the disaster,
Colonel Tydeman had produced what seemed to be a very optimistic
graphical programme for each of the main works, with a common
completion date of 30th November. I t was undoubtedly a magnificent achievement in organization and hard work by all concerned
to finish the job in such a short time in spite of atrocious weather
through the monsoon, on one occasion six inches of rain falling in less
than twelve hours. The mounting of Operation “Zipper”, the reoccupation of Singapore and Malaya, in September, 1945, was, as a
result of the work, able to employ the full capacity of the Bombay
Docks which was almost essential to its success.
In preparation for amphibious operations a shipyard was set up
in the neighbourhood of Calcutta for the construction of steel
lighters and small craft. In the account of operations in the Middle
East (Volume VIII, Chapter XVI, pages 434, 435), mention has
been made of “Z” craft designed in the Directorate of Works in that
theatre, prefabricated in India, and erected in Egypt. With the
cessation of operations in North Africa many of these craft were
dismantled and sent back to India where others were in various stages
of completion. All these were now assembled at the shipyard near
Calcutta and proved of immense value in later operations.

POST-WAR
INDIAN
ENGINEERS

~

1
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The end of hostilities found units of the Indian Engineers scattered
widely over the world. Like other Allied units they were brought
home for demobilization and reforming of peace-time units as soon
as they could be spared from the various activities described in
Chapter XIX.
On 1st February, 1946, H.M. King George VI conferred the title
of “Royal” on the Corps which was henceforth to be known as the
Corps of Royal Indian Engineers.
But still greater changes were in the offing. In June, 1947, it was
announced that the policy of partition between India and Pakistan,
each of which would become a self-governing Dominion, would take
effect from 15th August, 1949. The army, including the Royal Indian
Engineers, would be divided between the two new Dominions. This
meant the final severance of the close relationship which had for
many years existed between the Corps of Royal Engineers and its
Indian counterpart, particularly the Corps of Sappers and Miners,
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which had been largely commanded by British R.E. officers and
assisted in their training by British warrant officers and other ranks
of the former Corps. The hand over was made easier owing to the
policy of Indianization of the officer corps which had been in
operation for some years.
This is not the place to describe the method of partition of the
R.I.E., and it only remains to note that the Governments of both
Dominions asked for a number of R.E. officers, including in each
case one to hold the position of E.-in-C., to stay on to help their
Corps to reform. It thus came about that the last E.-in-C. of the
whole subcontinent, Major-General W. F. Hasted, handed over to
two R.E. officers, Major-General H. Williams as E.-in-C. of the
Dominion of India, and Major-General W. L. D. Veitch' as E.-in-C.
Pakistan.
Though one cannot regret the advancement of these two great
countries to independent status, officers of the R.E. who have served
in India either with the Sappers and Miners or the Military Works
Service, and who represented a large proportion of the regular
officersof the Corps, must grieve that the century-old association has
been broken, and look back with memories ofhappy association with
the Indian Sappers who cherished and upheld the joint reputation of
the two Corps, and who added glory to the title of Sapper on many
a field of battle.
We of the R.E. wish our comrades of the Indian Engineers and
the Pakistan Engineers all success in the future.

OFFICERS
WHO HELD SENIORENGINEER
APPOINTMENTS
IN INDIA
DURING
THE WAR, 1939-45
Engineer- in-Chief
Major-General C. A. Rird.z
Major-General R. L.
Major-General H. E. Roome.
Deputy Engineer-in-Chief
Major-General H. E. Roome.
Major-General H. P. W. H ~ t s o n . ~
Major-General C. de L. Gaussen.l
'Major-General W. L. D. Veitch, C.B.E.
ZLieut.-General Sir Clarence A. Bird, K.c.I.E., c.B., D.S.O.
3Major-General R. L. Bond, c.B., c.B.E., D.s.o., M.C.
Major-General H. P. W. Hutson, C.B., D.s.o., o.B.E., M.C.
&Major-GeneralC. de L. Gaussen, M.c.

HOLDERS OF SENIOR ENGINEER A P P O I N T M E N T S ,

Depuu Engineer-in-Chief (Airficldr)
Brigadier W. F. Hasted.
Brigadier R. H. Muirhead.'
Chief Engines, Eastern Command and Army
Brigadier E. L. Farley.8
Brigadier H. E. Horsfield.
Brigadier C. C. Swift.
Chicf Engines, Northern Command and Army
Brigadier H. E. Roome.
Brigadier E. W. Pert.
Brigadier C. G. Martin.8
Chief Engineer, Southern Command and Army
Brigadier C. V. S. Jackson.4
Brigadier P. A. Tucker.'
Brigadier W. F. Hasted.
Brigadier A. Mason.
Brigadier E. V. B0wra.O
Brigadier H. E. Horsfield.
Chief Engineer, Central Command
Brigadier C. V. S. Jackson.
Brigadier W. D. M. Christie.?
Director of Works
Brigadier C . Hawes.
Brigadier F. B. Pigott.B
Brigadier Engineer Staff
Brigadier C. J. E. Greenwood.1o
Brigadier E. F. E. Armstrong."
Brigadier H. Williams.
Brigadier C. E. A. Browning.

I

I
I

iI

'Brigadier R. H. Muirhead, O.B.E.
SBrigadier E. L. Farley, c.B.E., M.C.
8Brigadier C. G. Martin, v.c., c.B.E., D.S.O.
'Brigadier c. V. s. Jackon, c.I.E., C.B.E.
SBrigadier P. A. Tucker. Died on Service, 1943.
OBrigadier E. V. Bowra, O.B.E.
?BrigadierW. D. M. Christie.
8Brigadier C. Hawes, C.I.E., M.C.
SBrigadier F. B. Pigott, C.I.E.
'OBirgadier C. J. E. Greenwood, c.B.E., M.C.
'1Brigadier E. F. E. Armstrong, C.B.E.
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Director of Engineer Personnel
Brigadier E. Bradney.'
Director of Engineer Stores
Colonel C. A. Carmichael.8
Colonel L. D. Grand.s
Colonel N. E. V. Patterson.'
Director, Transportation
Brigadier L. Manton.6
Brigadier R. Gardiner.6
Survyor General
Brigadier Sir Clinton G. Lewis.'
Brigadier Sir E. Oliver Wheeler.8
Commandants Sapper and Miner Centres and Groups
Roorkee
Colonel K. J. Lee.s
Colonel H. N. Obbard.'o
Colonel W. L. D. Veitch.
Bangalore
Colonel P. A. Tucker.
Colonel J. F. D. Steedman.
Colonel M. M. Jeakes.11
Colonel F. W. L. McC. Parker.'*
Kirkee
Colonel H. E. Horsfield.
Colonel H. P. Cavendish.'8
Colonel L. 0. Clark."
'Brigadier E. Bradney, D.s.o., O.B.E. Died 1948.
Wolonel C. A. Carmichael.
$Brigadier L. D. Grand, c.I.E., C.B.E.
'Colonel N. E. V. Patterson, O.B.E.
6Brigadier L. Manton, D.s.O., O.B.E.
'Brigadier R. Gardiner, C.B.E.
'Brigadier Sir Clinton Lewis, KT., O.B.E.
8Brigadier Sir E. Oliver Wheeler, KT., M.C.
SBrigadier K. J. Lee, M.C.
"'Brigadier H. N. Obhard.
"Colonel M. M. Jeakes, M.C.
Wolonel F. W. L. McC. Parker, C.B.E.
1aBrigadier H. P. Cavendish, D.s.O., O.B.E.
"Colonel L. 0. Clark, O.B.E.

CHAPTER XI1
NORTH-WEST EUROPE, 1944-45 (I)
THE INVASION UP TO 10th JUNE
Planning-Final outline plan-Enemy defences-Plan of British Second
Amy-The voyage-Detailed plans-Engineer tasksdth Airborne
Division, Tasks and operations-Landing of 3rd Division-Landing
of 3rd Canadian Division-Landing of 50th Division-Landing of
US. First Army-Situation at midday 6th June-Advance inland
from beaches-Work on the beaches.
(See Map 11,facing page 321 in this Chapter, and Map 13, facing
page 358 in this Chapter.)
FROMthe day in June, 1940, on which the last British troops evacuated France it was realized that, if final victory over the Nazi power
of Germany was to be achieved, it would be necessary to return and
defeat its forces on the Continent. But for many months Britain was
too absorbed with the threat of invasion to her own shores, and too
weak militarily for anything but the job immediately in hand.
Though the intention ultimately to return never faded, it is remarkable, and a tribute to the confidence of the country in final victory,
that even in the autumn of 1941,when the threat of invasion, though
less imminent than a year earlier, was still very real, and Britain and
the Commonwealth were standing alone, p,ractical steps towards the
solution of the problems entailed were put in hand.

PLANNING
At that time Headquarters I Corps was instructed to carry out
exercises to examine the problems entailed by the landing of a force
on an enemy-held coast with the object of forming a bridgehead
through which an invading army might pass and establish itself.. It
was fortunate that the Chief Engineer of that Corps at the time was
Brigadier J. D. Inglis,' who, later as Chief Engineer Home Forces
'Major-General Sir J. Drummond Inglis, K.B.E., c.B., M.C.
3'9
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and later still of ~ 1 sArmy
t
Group, was to be chiefly responsible for
the detailed engineer planning of the invasion, and, while Chief
Engineer ~ 1 sArmy
t
Group, was to be in charge of the Engineer work
in the invasion. Then as a Major-General, he was to see the campaign
through, be awarded the K.B.E. and see the ultimate triumph of the
work of the Corps on the Elbe. The advantage of having continuity of
such a nature in the planning and carrying out of engineer operations
needs no underlining.
In a two-day exercise in December, 1941, the Staff of I Corps,
therefore, studied the problem of an opposed landing. At that time
it was not thought possible that a landing could ever be carried out
except at a point far removed from, and difficult of access by, the
main German forces. The site chosen was therefore Narvik in
northern Norway, from which our ill-fated expedition had been
withdrawn eighteen months previously. Particularly from the
engineer point of view the conditions at Narvik were widely different
from those which would be encountered on any part of the coast of
France. In Norway the beaches were always backed by cliffs, and
themselves extremely steep. I t was realized by the R.E. officers
concerned at the time that the problems involved in the landing of
troops on a shelving beach might prove much more difficult and
might well become largely an engineer problem. One of the points
which in retrospect stood out in the memory of General Inglis in these
deliberations was the astonishment with which his proposal that
bulldozers should be landed in the second flight was greeted. The
soundness, and even the modesty, of this proposal is well indicated
by the tale of the landing in Normandy, and indeed in all other
amphibious landings throughout the war. Another point of importance which the exercise brought out, from the engineering point of
view, was the importance of accurate engineer intelligence of the
nature of the beaches, and the necessity for the setting up of an
organization for the collecting of such information in co-operation
with the other services. The result of this discovery and the steps
taken to remedy the deficiency have been described in that section of
Volume VIII, Chapter VII, dealing with the organizat.ion of
Engineer Intelligence.
With the appointment, in summer 1942, of an Engineer-in-Chief
at the War Office, the latter assumed responsibility for engineer
operational planning, but Headquarters Home Forces, to which
Brigadier Inglis was appointed Chief Engineer, and those of its
subordinate formation staffs, continued to study various detailed
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aspects of the problem. Much of this study was at that time directed
to the planning of the landings in North Africa and Sicily, but it was
of ultimate value in the invasion of Normandy. The E.-in-C., in
anticipation of the formulation of plans for the invasion, and knowing
from experience how long it took to obtain new and special equipment, especially when immediate priority was being granted to
existing theatres, even a t this time placed with the Ministry of Supply
considerable orders for engineer requirements.
Serious planning for an invasion commenced in January, 1943,
when Major-General F. Morgan’ was appointed Chief of the Staff
to a Supreme Allied Commander who was to be nominated later. He
was charged with the preparation of a plan in readiness for consideration by the Supreme Commander when the latter was
appointed. Advice on engineer matters to General Morgan’s headquarters was available and given by the Engineer-in-Chief at the
War Office. h will be seen, engineer considerations from the
beginning had considerable bearing on the formulation of the plan.
I t should be remembered that at this time some experience had been
gained in the staging and carrying out of amphibious landings. The
Allied landing, Operation “Torch,” in North Africa had been
successfully accomplished, and the Canadian raid on Dieppe had
taught many lessons.
The first point for decision was naturally the area in which the
.initial landing should be made. From the point of view of a short sea
passage, and ease of provision of adequate air cover, now recognized
as essential to success, the coast of the Pas de Calais between Dunkirk
and Dieppe seemed the obvious choice. But just because it was so, it
was likely the enemy would there be best prepared to oppose an
invasion. I t was known that the Germans had already constructed
strong defences along this ship of coast, it also lay within easy reach
of the enemy’s main air bases in the west, and was well served by
railways and roads for the movement of the German central reserves
to any threatened point. An engineer consideration also weighed
against the choice of this area. The beaches almost along the whole
length of the coast from Calais to Dieppe were backed by cliis and it
would be extremely difficult for the engineers to create rapidly the
necessary exits from the beaches on a sufficiently wide frontage.
Consideration then switched to the coasts of Normandy and Brittany, between the mouth of River Seine at Le Havre and St. Malo.
‘General Sir F. Morgan, K.c.B., etc.
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The same arguments as affecting the enemy’s ease of resisting an
onslaught pointed to a landing as far west as possible, and attention
was directed to the Cotentin peninsula on which stood Cherbourg.
This had other advantages. The capture of the peninsula and the
formation of bridgehead defences across its neck would give the
attackers a good port for maintenance, and a considerable coastline
inside the narrow bridgehead for the landing of assault troops and of
those following up. But it had one serious failing. It was too far from
airfields in the United Kingdom for continuous support by the
operation of fighter aircraft for any length of time. I t would, therefore, be necessary to construct airfields in the captured bridgehead
in a matter of hours after landing. Air photos, however, showed that
the peninsula was hilly and covered in most parts by small fields separated by hedges and banks. Under such conditions it was, therefore,
impossible for the Engineer advisers to promise the early completion
of an adequate number of airfields.
Eyes were accordingly turned somewhat eastward to the stretch of
coast between the Cotentin peninsula and Caen. Here again the
early provision of airfields would be essential, but not only was the
country here more gently undulating, but, as was pointed out by the
Engineer-in-Chief’s geological adviser, Major W. R. B. King,’ who
had been assistant to Professor David as Geologist in World War I
and on the staff of E.-in-C., B.E.F. in France in 1939-40, that
between Bayeux and Caen there was a strip of country where the
top soil had excellent drainage qualities and was, therefore, specially
suitable for airfield construction.
Though this difficultyhad been cleared another ofgreat magnitude
remained. I t had been accepted that no major and sustained landing
could be made unless the use of a port for the maintenance of the
force and the landing of heavy weapons and stores could be ensured
at a very early stage. There was on this stretch of coast no port of any
size, that at the River Dives, north of Caen, being insignificant and
only available to small, shallow draught shipping. How this problem
was to some extent solved by the construction of an artificial port,
“Mulberry,” will be told in due course. But it is remarkable that,
from this early stage, planning proceeded on the assumption such a
port could be made, thus showing the confidence that had sprung up
in the skill and power of the engineering profession to perfect this
novel idea.

‘Lieut.-Colonel W. R. B. King, o.B.E.,

M.C.
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As planning proceeded the need for the introduction of new
engineer methods and organizations and for the development and
production of new equipment called for many changes in R.E.
organization, equipment, and training which have been described
already in the appropriate chapters. I t was also necessary to carry
out a considerable quantity of engineer work on accommodation,
headquarters and communications in the United Kingdom. This has
been more fully described in Volume VIII, Chapter V.
In February, 1944, the Supreme Allied Commander, the American
General Dwight Eisenhower, took up his appointment and the final
plan began to emerge. The final outline plan was not, however,
sufficiently firm for detailed planning to be undertaken till January,
1944, and even after this date the availability of landing craft was
for some months so indeterminate that details could not be completely
fixed. Major-General H. B. W. Hughes' was appointed Senior
Engineer Officer at Supreme Headquarten Allied Expeditionary
Force, commonly known by its initiah SHAEF, and was responsible
chiefly for the necessary co-ordination between the requirements of
American and British Engineer Organizations. The bulk of the
planning as far as Britain was concerned, the responsibility having
been almost entirely handed over by the War Office to SHAEF, was
carried out by the headquarters of 21st Army Group. This formation,
set up to command the British Empire forces in the invasion, was
under the command of General Sir B. L. Montgomery, the staffbeing
largely provided by Headquarters Home Forces, the Chief Engineer
of which, Major-General J. D. Inglis, becoming Chief Engineer 21%
Army Group, with Major-General E. F. Tickell,' from Middle East,
as Director of Works. The subordinate formations of the group were
gradually brought into the picture and continued planning on their
own levels. Exercises to study the roles and tasks which various bodies
of engineers would have to undertake were carried out under the
direction of the Chief Engineers of the various formations.
Transportation Planning
Similarly for Transportation requirements early planning with
estimation of requirements and the placing of orders fell on the
Directorate of Transportation at the War Office under MajorGeneral D. J. MacMu1len.l On the formation of z 1st Army Group a
'Major-General H. B. W. Hughes, c.B., D.s.o., o.B.E., M.C.
PMajor-General Sir Eustace F. Tickell, K.B.E., c.B., M.C.
Wlajor-General Sir Donald J. MacMullen, K.B.E., c.B., M.C.
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Director of Transportation, Brigadier R. D. Waghorn, succeeded
before the Invasion of Normandy by Brigadier R. F. O'D. Gage,
with the necessary staff was included in the Headquarters, and became responsible for the planning for the Army Group. This planning, with that of the American Army Group, was co-ordinated by
the Chief of Movements and Transportation at SHAEF. Constant
co-operation was necessary, not only between the various military
chiefs of the Transportation services and those of the Allied Navy, but
also with the various formations and services with regard to the
quantities of personnel, stores, vehicles and equipment to be landed
at various points and at detailed dates.
While meticulous planning was essential for the embarkation and
landing of the Army Group, further planning had to be based on very
wide assumptions. These in general were that the British force would
require, during the first six months, two lines of communication,
each zoo miles long and provided with a double railway track and a
port or group or ports capable of handling 6,000 tons of stores per
day. A similar assumption was made for the American Army Group.

Survey Planning and Provision
By agreement between the two Governments the responsibility for
the production of the requisite maps for both the British and American forces devolved on the British Geographical Section, General
Staff, which had the full facilities of the Ordnance Survey organization placed at its disposal for the purpose. The necessary planning on
which the preparations were based was carried out first at the War
Office, and then at G.H.Q. Home Forces where, as described in
Volume VIII, Chapter V, page I&, Lieut.-Colonel M. Hotine'
was appointed Director of Survey. On the formation of Headquarters
21st Army Group a Survey Directorate, under Brigadier A. Prain,'
was included. With the arrival of the Supreme Commander and the
setting up of his headquarters (SHAEF) Brigadier A. B. Clough3
was appointed Director of Survey with an American officer as his
Deputy. The main responsibility for the provision and storage of
maps henceforth fell on the Survey Directorate at SHAEF which
opened a map store and specimen library for the use of both Allies. To
provide facilities for work on map drawing and reproduction at
SHAEF, No. 13 Map Reproduction Section R.E. and No. g General
'Brigadier M. Hotine, CAE.
'Brigadier A. Prain, C.B.E.
SBrigadier A. B. Clough, c.B.E.,

M.C.
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Field Survey Section were first lent by, and afterwards transferred
from, 21st Army Group. Besides this responsibility for production of
maps, for the execution of which SHAEF relied on the War Office,
the Directorate of Survey at that headquarters was responsible for
combined mapping policy and for the co-ordination ofideas between
the two Army Groups whose peace-time methods and systems
frequently differed. I t also collected technical survey data for all
possible areas of operations to be available for all Allied forces land
and air.
The arrangements made for the distribution of maps to the assault
troops before embarkation have been described in Volume VIII,
Chapter V, dealing with activities in the United Kingdom.

FINALOUTLINE
PLAN

I

The final outline plan, on which the details were worked out in
close collaboration between the various services and formation headquarters concerned, was as follows :In preparation for the assault landing the Allied Air Forces were
to create favourable conditions by attacks on the coastal defences,
but more particularly by destroying the railway system and demolishing road bridges to prevent the movement of enemy reserves to the
threatened spot and to interfere with the maintenance of the forward
troops. These conditions having been established the Allied Navies,
covered by Air Forces, should transport the attacking armies across
the Channel and put them ashore. For the first stages of the operation, known by the code word of “Overlord,” the whole of the Allied
land forces were placed under the command of General Montgomery
with headquarters z 1st Army Group as his channel of command. The
intention was, in the words of General Montgomery in a lecture given
at the Royal United Services Institute in October, 1945, “to assault,
simultaneously, beaches on the Normandy coast immediately north
of the Carentan Estuary and between the Carentan Estuary and the
River Ome, with the object of securing as a base for further operations a lodgement area, which was to include airfield sites and the
port of Cherbourg. The left or eastern flank of the lodgement area
was to include the road centre of Caen.” The assault was to be
carried out on the right between La Sinope River on the eastern
shores of the Cotentin peninsula and Port-en-Bessin, north-west of
Bayeux, by First U S . Army, followed up by Third US.Army, all
under General Omar D. Bradley. O n their left Second British Army,
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commanded by General Sir M. Dempsey, followed up by First
Canadian Army under General Sir A. Macnaughton, was to land
between Port-en-Basin and the mouth of the Ome. The Chief
Engineers of Second British and First Canadian Armies were
respectively Brigadier J. S . W. Stone’ and Brigadier J. McLean. On
each flank airborne forces were to be dropped, two US. Airborne
Divisions at the base of the Cotentin peninsula to assist the landing
and to isolate Cherbourg, and on the extreme left 6th British Airborne Division east of River Ome to seize the crossings over the Caen
Canal. The first task of the Americans, under General Bradley, was
to cut off the Cotentin peninsula and seize Cherbourg, and then to
advance southward. The British forces were to capture the area
round the important road junction of Caen and form a pivot for
future operations.
ENEMY D E F E N C E S

ENEMYDEFENCES
Though the enemy defences on the coast selected for attack were
not so highly developed as thowin the Pas de Calais, they were
formidable. Much work had been done on them in the last few
months since the assumption of command by Field-Marshal Rommel,
whom we have seen previously in practice commanding the Axis
forces in the Western Desert of North Africa. Before his arrival the
policy adopted by the local German commanders was to lay more
store on the rapid movement of reserves to the point of attack rather
than on a determined effort to stop landings in their early stages. The
earlier commanders, however, while adopting this policy of a more
mobile action, had developed considerable defences, particularly in
the form of strong points and defended artillery battery positions all
along the coast. Rommel, in his instructions for the preparation of
further defence works, laid stress on the importance of stopping the
attackers “in the water,” “not only delaying him but destroying all
enemy equipment while still afloat.”
In accordance with these orders a rapid growth of obstacles on the
beaches both below and above low-water level, and at the exits of
the beaches was observed. These were clearly designed to interfere
with the beaching of landing craft, and to check the movement of
personnel, tanks, and other vehicles up and off the beaches. Considerable trouble was taken by our Intelligence organizations to find
out the nature and position of these obstacles. Large numbers of low
‘BrigadierJ.

s. w. Stone, C.B.E.,

M.C.
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and high-level air photographs were taken and examined, agents
were employed to report, and personal reconnaissance was made by
officers, some of them of the R.E., landed secretly on moonless nights
from submarines. Though, urged by Rommel, the Germans worked
at the improvement and extension of the obstacles till the last
moment, what proved to be a very accurate picture of the defence
system was available to our troops before the landing, and experiments in dealing with the various obstacles were carried out in
engineer training camps in the United Kingdom by the engineer
units which were to take part in the assault landing.
As the detailed planning and carrying out of the landing was much
influenced by these obstacles it is necessary to give a somewhat
detailed description of the various types. They may be divided into
two main classes : (Q) those to prevent the approach of assault landing
craft and consequently placed between high and low water marks
and in some cases below water level, and ( b ) those to interfere with
the passage of tanks, vehicles and personnel over the beaches and,
therefore, placed above high-water mark. In the former class the
following types of obstruction were employed:
Floating rafts ofheavy timber about eighteen feet by four feet.
Timber ramps.
(3) Steel and timber stakes usually driven into the beach on a
slope pointing out to sea.
(4) Steel “hedgehogs,” composed of three steel rails welded
together centrally to form tripods with legs projecting upwards
from the point ofjunction.
( 5 ) Steel tetrahedra, tripods of steel rail.
( 6 ) Element “C,” vertical steel frameworks about seven feet high
and nine feet six inches broad. These were originally of Belgian
design (de Cointet) and employed by the French in 1939-40.
They were intended to be connected into continuous lines as
anti-tank obstacles.
(I)
(2)

I t was noted that to a proportion of the above anti-tank mines and
shells with press igniters had been fixed, with the purpose of carrying
out Rommel’s instructions to destroy rather than stop or delay
landing craft. I t was inferred from the presence of these explosive
charges on the obstacles that the Germans had not, any more than
ourselves, solved the problem of laying mines in the sand below highwater level. This assumption proved to be correct. These obstacles
were seen to be so widely spaced that individual landing craft and
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vehicles could pass easily between them. Clearance in the first place
could, therefore, be restricted to the zones in which concentration of
craft were expected to beach and discharge their loads. Besides these
artificial obstacles to landing craft, on certain stretches of the beaches
rocks about low-water level were a further complication.
Of anti-personnel and tank obstacles to be met above high-water
mark the following usual types of obstacles were known to exist; wire
of all sorts, mines both anti-personnel and tank, anti-tank ditches
and concrete walls, roads cratered and blocked by concrete and steel
obstacles and debris, inundations and marshes. The majority of these
obstacles were disposed along the top of the beaches, in the sanddunes behind them, and in the towns and villages which bordered the
shore. Soft patches of sand and mud added natural difficulties to the
movement of tanks and vehicles.
A study of these obstacles showed that, in the main, those below
high-water mark would best be dealt with and cleared by dismounted
personnel using tools and explosives. For the clearance of those above
high-water mark mechanical means such as flails, bulldozers, and
bridge and fascine-laying AVREs could be used. For the passage
of the soft sand or mud chespaling or other matting laid by hand or
by armoured “Bobbins” could be employed. From the engineer point
of view the reduction of concrete and other defence works could be
aided by the use o f AVREs with petards.
Thus the role of the engineers in the assault gradually emerged.
Discussion of how the work was to be done raised the question of the
hour at which the first assault landing craft should strike the shore.
To reduce the distance the infantry on landing would have to
advance over theopen beaches before getting to gripswith the enemy,
or reaching the cover of the sand dunes, it was advisable that the
landing should be made as near high tide as possible. From the Naval
point of view it was advisable that bhe first landing should be made
on a rising tide. Experiment showed that on a rising tide, for rapid
clearance, the obstacles should be above water, and that, as a limiting
condition, those most to seaward should be in not more than two feet
of water when the work of clearance began. Very careful investigations were made into beach gradients, tidal curves, and the location
of obstacles, and finally it was decided that in general “H” hour
should be that which provided most suitable conditions for the
engineer work, but that, owing to the presence of rocks just below
low water level near Courseulles and Bernihes, the landing at those
points should be made ten and twenty minutes later respectively so
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as to enable the Navy just to clear the rocks on a rising tide. At these
points the engineers had to accept that the foremost row of Element
“C” would stand in from three to six feet of water.
All through the spring of 1944. preparation of equipment, and
training and rehearsals for the tasks the various units were to undertake went on, and from May the troops began to assemble in the
south of England handy to the points of embarkation which stretched
from the Bristol Channel to the Thames. The assault troops of the
British Second Army were mostly assembled in the area about Portsmouth and Southampton. The arrangements for their concentration
and the engineer measures entailed are described in Volume
VIII, Chapter V. And so the stage was set for the biggest amphibious
operation in history.
I t is not proposed to give the American plan or the story of their
landing in detail. Reference will be made later to certain outstanding
differences between their plan and that of their British Allies,
especially in so far as the work of the engineers was concerned.

I

PLANOF BRITISHSECOND
ARMY
The plan of British Second Army was to land on a two-corps, threedivision front between Arromanches and the mouth of the Canal de
Caen. XXX Corps, commanded by Lieut.-General G. C. Bucknall,’
with Brigadier B. C. Davey as C.E., to land on the right with 50th
Division leading. I Corps, Commander Lieut.-General Sir J. T.
Crocker,a C.E. Brigadier A. D. Campbell,a on the left was to assault
on a two division front, 3rd Canadian Division on the right between
Graye-sur-Mer and a point on the coast due north of Douvres, and
3rd British Division on the left. East of the Caen Canal, 6th Airborne
Division was to make an airborne landing. The details of the allotment of assault troops drawn from 79th Division, commanded by
Major-General P. C. S. Hobart,‘ late R.E., and of specialist Corps
and Army Troops Engineer units will be given in the detailed account
of the landing which follows later.

THEVOYAGE
Originally the assault was planned to take place at 6.45 a.m. on
5th June, 1944, and the assaulting troops were embarked on the 3rd
’Lieut.-General G. C.Bucknall, c.B., etc.
%GeneralSir John Crocker, G.c.B., etc.
8Major-General A. D. Campbell, c.B.E., D.s.o., M.C.
‘Major-General Sir Percy C. S. Hobart, K.B.E., c.B., D.s.o., M.C.

1
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in a huge armada of craft of all kinds, armoured vehicles in L.C.Ts.,
dismounted men in L.S.Is. accompanied by L.C.As. to which they
transferred for disembarkation, and other craft. On the morning of
4th June the weather had deteriorated, there was a strong wind and
a heavy swell, and the forecast was not promising. So General
Eisenhower decided to postpone the operation for at least twenty-four
hours to enable the conditions to improve. Therefore all day long
on the 4th and 5th the troops lay in the landing craft and ships at
anchor. Those in harbour were more fortunate than others which
lay in more open roadsteads where they experienced the unpleasant
effects of the swell, no good preliminary to the great adventure. All
day on the 4th the weather was watched with anxiety, and the “Met”
officers were plied with inquiries as to the prospects. As the day wore
on the conditions improved slightly, but the forecast was not promising. A great responsibility now lay on General Eisenhower. Owing
to the conditions of the tide and moon a further short postponement
was impossible. Either the expedition must be launched on the 6th or
be postponed for another month. On the 5th the conditions were
much the same, the most serious aspect being the low cloud which
would interfere with the operations of the Air Forces, but, at the last
moment, the “Met” authorities were able to report a possibility of
some slight improvement within twenty-four hours. After anxious
consultation with his principal commanders General Eisenhower
made his decision that the assault should be made on the morning of
the 6th. Seldom has a Commander had to make such a fateful
decision, and in the event it was proved to be correct.
On the evening of the 5th the great concourse of craft set sail.The
swell was still very heavy and particularly in the smaller craft many
of the troops were seasick. A typical account of the voyage is that of
an officer of 77th Assault Squadron R.E. (LieutenantJ. C. Dickenson
in B.A.O.R. Battlefield Tour, flormnndy to the Seine, 1946). “Having
loaded at Gosport jetty, six armoured vehicles to a craft, without
more ado the L.C.Ts. made their way to Portsmouth Harbour, and
tied up four abreast to their respective buoys. There we rode at
anchor, everything waterproofed, and waited. We slept well that
night. There was not room for the officers in the wardroom and the
junior subaltern slept on the floor. There was not room for 0.h. to
sleep, so some made a tank biwy on the deck using duckboards, the
remainder squashed in somehow. Next morning we breakfasted well
and then sat down to wait for sailing time-but we were not to sail,
and that evening some of the squadron were getting restless. We
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spent the next night quietly-still no air attach-and then the next
morning the flotilla leader came on board and gave an almost imperceptible nod when asked whether we were moving that day.
“We slipped just before midday on 5th June and lined the gunwales as we were piped past Fort Blockhouse. Most of us were going
into action for the first time, and the scene was very moving.
“Having passed Fort Blockhouse, we opened the sandbag containing our maps and photos, and found that ‘Poland’ of our exercises
was in reality Caen. We also studied the enemy gun positions and
found out a little more about the strong point situated between the
two squadron sectors.
‘‘After passing the Isle of Wight the sea became rougher. We were
towing a special L.C.I. fitted with hedgerows (special spigot mortars,
the bombs of which were designed to burst simultaneously in a lane
along the beach, thus clearing the lane of mines.) The crew of this
craft, a sub-lieutenant R.N. and Royal Marines, were travelling on
board during the initial stages. Soon after we saw a number of grey
forms to starboard. These were the Canadians moving out from
Southampton.
“By this time we were steaming steadilyin line ahead . . We were
led in convoy by an L.C. (H.Q.) which did the navigating, but to
our astonishment we suddenly noticed that our route had been
marked with buoys all the way.
“I have heard rivets creak in liners, but never again wish to see a
fully-loaded L.C.T. ‘whipping’ in a rough sea. Its ‘shimmies’ rivalled
Carmen Miranda. As for the L.C.I. in tow, we had to haul it in and
pull the crew on board, much to the chagrin of the sub-lieutenant.
By this time many of the men were feeling the ill effects of the passage.
We had issued our maps and had ordered an ‘ 0 group (issue of
operational instructions to sub-unit commanders) in the galley after
our meal. We eventually arrived in the galley, and sat around the
map, when suddenly one of the tank commanders could contain
himself no longer
We held no ‘0’group, but thanks to the
rehearsals in England everything went well next day.
“We were up early the next morning. The approach was just like
the approach on exercise ‘Leapyear’ in Moray Firth. Everything
seemed quiet, but soon we could discern the shore, and it became
more and more visible. A destroyer went down on our port beam.
Then we saw flashes on the coast and began to slacken speed.
“Soon we found we were surrounded by L.C.As. carrying infantry.
They had come from the L.C.Is. (Landing Craft Infantry) and were
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swarming all round us in varying stages of seasickness. We moved
slowly in, still in line ahead. The beach could be seen clearly in &ont
of us through binoculars. We looked at our skyline on the photos we
had been given. There was the church spire but we could not pick
out our gap. Then the barrage started. The rocket ships had peeled
off and were lying away from the assault craft. Soon they began to
fire, joined shortly afterwards by the self-propelled guns on their
L.C.Ts. We moved slowly in drawing nearer and nearer to the
beach. . . We moved off at right-angles still in line ahead but
parallel to the beach. I t was approximately 0725 hours on 6th June.
“Our craft had not gone far when we hit a submerged obstacle
and had to back off it. There was a loud explosion on our left, I
caught a glimpse of I and 2 Troops, L.C.Ts. going in on our right,
and then a very charred craft passed us-that of 4 Troop.
“Suddenly we saw the first row of obstacles loom out of the smoke.
They were ten feet high and consisted of veftical logs capped by a
Tellermine, and reinforced on the seaward side by a ramp. The
L.C.T. moved in. We beached against the side of one of the ramps,
the door was dropped, the gapping team went ashore and carried on
with their job.”
The foregoing account gives some idea of what the troops experienced in their passage across the Channel. I t also gives some idea of
the meticulous detail in which the preliminaries to the invasion had
been worked out by the services.
DETAILED PLANS

. .

DETAILED
PLANS
We must now turn back and learn in more detail the plans for the
assault, especially as far as the engineers were concerned, and see
with what success they were carried out. To avoid repetition and an
interminable list of units taking part, details of the plans and of the
engineer units taking part will be given only in the case of one (I)
Corps, of one (3rd) of its Divisions and of the airborne assault.
The frontage allotted to XXX Corps ran from Port-en-Bessin on
the right to La Rivitre, in touch with I Corps, on the left, both inclusive, with objective the line Port-en-Bessin-Bayeux and thence along
the higher ground south of the Bayeux-Caen road as far east as
Putot-en-Bessin. The assault was to be carried out on the eastern half
of the coast allotted between the seaside villages of Le Hamel and La
Rivikre both of which had been fortified and garrisoned by the
enemy. Having secured a foothold, the Corps was to fan out to the
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right to capture Port-en-Bessin and to gain touch beyond that small
port with the Americans. The composition of XXX Corps, excluding
attached units of army troops, was:7th Armoured Division. C.R.E. Lieut.-Colonel A. D. Hunter. 4th
and 621st Field, and 143rd Field Park Squadron.
50th Division. C.R.E. Lieut.-Colonel W. Willot.' q j r d , 295th
and 505th Field and 235th Field Park Companies.
(These two divisions were veterans of the Desert War.)
49th Division with a Commando Brigade. C.R.E. Lieut.-Colonel
R. N. Foster.%294th, 756th and 757th Field and 289th Field
Park Companies.
56th Independent Infantry Brigade.
6th Armoured Brigade.
Elements of 79th Armoured Division.
The assault was to be carried out by 50th Division with 56th Infantry
Brigade under command, 8th Armoured Brigade, flail tanks of the
Westminster Dragoons and 81st and 82nd Squadrons of 6th hsault
Regiment, 49th Division and later 7th Armoured Division were to
follow up.
The coast on the sector selected for the assault consisted of a slowly
shelving, concave, sandy beach backed by sand dunes and marshland.
Besides the fortified villages of Le Hamel and La Rivihe, along the
shore and farther inland, lay a number of small hamlets and isolated
farms converted into strong posts by the Germans, and farther in
rear defended localities with artillery in concrete emplacements
dominated the beaches.
The right brigade of 50th Division (231st) with the Marine Commando once ashore was to strike right-handed to clear the beach head
and capture Le Hamel. The left brigade (69th) was at the same time
to advance south across River Seulles on St. Leger. The reserve
brigades (56th and 151st) of the Division on landing were to head for
Bayeux.
The task allotted to I Corps in the assault was to secure on "D"
Day a covering position on the general line Putot-en-Bessin-CaenRiver Orne to the sea, preparatory to subsequent advances south and
to south-east to secure a bridgehead on the line Sa. Marc d'OuillyFalaise-Argences-Dives-sur-Mer .
'Lieut.-Colonel W. Willot.
2Colond R. N. Foster, D.s.o.,

O.B.E.
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The coast in the Corps sector consisted of flat sandy beaches, with
rocky outcrops about low-water mark along the whole front except
for two short stretches at the mouth of the Seulles near the right flank,
and at the mouth of the Orne on the left. In addition it was suspected
that there were clay patches in the right half of the sector. As on
XXX Corps front, the beaches were backed by sand dunes, sea walls
or low cliffs. Inland the country was quite similar. On the right, the
Seulles and its tributaries formed obstacles to movement of wheeled
vehicles and in many places to those on tracks. On the left, the Caen
Canal and the Orne formed major obstacles to lateral movement.
Thickly-wooded high ground divided the valley of the Orne from
that of the Dives which was broad, low-lying and subject to inundation. Besides the defence works already described as existing generally
along the coast, a partly completed anti-tank ditch covered the
approaches to Caen from the north and north-west.
The Corps plan was to attack on a two divisional front, 3rd
Canadian Division on the right with two brigades leading, and 3rd
British Division on the left with one brigade leading. In reserve 51st
(Highland) Division, C.R.E. Lieut.-Colonel H. R. Carr,' (z74th,
275th and 296th Field and 239th Field Park Companies). 6th Airborne Division, to be dropped on the left flank, was under the orders
of I Corps. Command of Army and Corps units was initially decentralized to divisions. These included those designated for Beach
Sub-areas some of which landed with the assault waves and immediately started the organization of the beaches.
Under this arrangement the allotment of Engineer and R.A.S.C.
Bridge units was as follows:Under Command 3rd Canadian Division
3rd Canadian Division R.C.E. C.R.E. Lieut.-Colonel R. J.
Cassidy, R.C.E. (6th, 16th, and 18th Field Companies and 3rdField Park Company R.C.E.)
Detachment H.Q. 5th Assault Regiment R.E.
26th and 28th Assault Squadrons.
5th Field Company R.C.E. (of First Canadian A. Troops
Engineers).
262nd Field Company R.E. (of XI1 Corps Troops R.E.)
Platoon of 19th Field Company R.E. (of I Corps Troops R.E.)
162znd Bailey Platoon of 106th Bridge Company R.A.S.C.
'Lieut.-Colonel H. R. Carr, D.s.o.,
R.S.Q-Y

M.B.E.
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For ioznd Beach Sub-area (all R.E.).
H.Q. 7th G.H.Q. Troops Engineers, C.R.E. Lieut.-Colonel F. C.
Nottingham.' (85th and 184th Field Companies.)
19th and 20th Stores Sections.
59th Mechanical Equipment Section.
72nd, 65th and 582nd Field Companies.
297th Field Park Company.
204th Works Section.
61st Mechanical Equipment Section.
670th and 710th Artisan Works Companies.
Two Advanced Park Sections of 176th Workshop and Park
Company.
48th Bomb Disposal Section.
1033rd and 1034th Port Operating Companies.
966th I.W.T. Operating Company.

Under Command 3rd British Division
3rd Division R.E., C.R.E. Lieut.-Colonel R. W. Urquhart.a ( I 7th,
245th and ~ ~ 3 Field
r d and 15th Field Park Companies.)
H.Q. 5th Assault Regiment (less detachment), C.R.E. Lieut.Colonel A. D. B.
(77th and 79th Assault Squadrons and
71st Field Company of 7th A. Troops R.E.)
629th Field Squadron.
263rd Field Company (of XI1 Corps Troops R.E.).
Two Bailey platoons, one pontoon, one assault and one F.B.E.
platoons of 106th Bridge Company R.A.S.C.
For IoIst Beach Sub-area
H.Q. 18thG.H.Q.TroopsR.E., C.R.E.Lieut.-Colone1J.H.Boyd.'
(84th and g 1st Field Companies.)
8th and 9th Stores Sections.
50th Mechanical Equipment Section.
205th Works Section.
722nd and 654th Artisan Works Companies.
Two Advanced Park sections 176th Workshops and Park Company.
49th Bomb Disposal Section.
999th and 1028th Port Operating Companies.
'Colonel F. C. Nottingham, D.s.o., O.B.E.
2Lieut.-ColonelR.W. Urquhart, D.S.O.
3Lieut -Colonel A. D. B. Cocks. Killed in action 1944.
4Lieut.-ColonelJ. H. Boyd, O.B.E.
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In addition five Pioneer companies were allotted to divisions to assist
in engineer work on the Corps front. The following engineer and
bridging units remained under direct command of I Corps, though
some of them were allotted special tasks with assaulting divisions:I CorpsTroopsR.E., C.R.E.Lieut.-ColonelR. W. F.Poo1e.l (Igth,
234th and 240th Field Companies and 105th Corps Field Park
Company.)
H.Q. 866th Mechanical Equipment Company. (24th and 25th
Mechanical Equipment Sections.)
23rd Airfield Construction Group, C.R.E. Lieut.-Colonel R. H.
H a v e n a (86th and 720th Road Construction Companies with
two Pioneer Companies.)
25th Airfield Construction Group, C.R.E. Lieut.-Colonel G. C.
Clark.3 (64th and 681st Road Construction Companies with two
Pioneer Companies.)
176th Workshop and Park Company (less four Advanced Park
Sections)
15th (Kent) G.H.Q.Troops R.E., C.R.E. Lieut.-Colonel L. R. E.
Fayle:' (582nd, 583rd, and 584th Field and 297th Field Park
Companies.)
H.Q., Workshop Platoon and R.E. Platoon, one Bailey and one
Assault Platoon 106th Bridge Company R.A.S.C.

,
i

This long list of engineer units engaged in the assault landing has
been given, at the risk of being tedious to the reader, to show the very
large engineer effort devoted to this single operation on what was,
indeed, on the front of only three infantry brigades, and also as a
record of some of the units of the Corps who took part in this memorable exploit.
ENGINEER
TASKS
The principal tasks of the engineers with both Corps, were, obstacle
clearing, construction of exits from the beaches, and subsequently the
organization of the beaches. Special units were detailed and trained
for each of these tasks, the divisional engineers being kept in hand for
'Colonel R.W. F. Poole, o.B.E.,
Wolonel R. H. Havers, O.B.E.
8Colonel G. C. Clark, O.B.E.
'Colonel L. R. E. Fayle, D.s.o.,

M.C.

O.B.E.
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assistance to their respective formations in the advance inland though
they were available in the early stages for help in getting the troops
ashore and off the beaches. In both Corps the plan for carrying out
these tasks, and the methods of their achievement, were similar. For
obstacle clearance “flail” detachments of the Royal Armoured Corps
and AVREs of assault regiments R.E. were formed into teams. The
AVREs carried attachments most suited to the clearance or crossing
of obstacles likely to be encountered in the particular part of
the beach on which the various teams were to land; fascines or
bridges for crossing ditches and sea walls, “Bobbins” for covering
patches of mud or soft sand, and “Petards” for breaching concrete
obstacles and reducing pillboxes etc. To these were added armoured
angle dozers of mechanical equipment companies R.E. for removing
rubble or cutting roads through banks or sandhills. For the clearance
of anti-landing craft obstacles on the beaches teams from field and
mechanical equipment units R.E. were formed. As explained above
the time of “H” hour was fixed so that in most places these beach
obstacle clearance teams should be able to start work when the depth
of water on the sea-most obstacles would not exceed two feet. The
first job of these teams would then be to remove or destroy the
explosive charges on the obstacles on the parts of the beach on which
it was proposed to bring in landing craft. They would then endeavour
to remove the obstacles themselves in the same areas till work was to
be stopped by the rising tide. When the tide fell again they were to
resume work to increase the frontage available for the landing of
later waves.
I t should be noted that the clearance of obstacles both above and
below high-water mark was camed out by Army engineers. Normally
in combined operations the Royal Navy undertake all work seaward
of high water mark. In this case the Naval authorities could not
undertake the responsibility of dealing with obstacles below high
water mark so the whole of the duty fell on R.E. and R.C.E. units.
For construction of exits from the beaches field units, assisted by
mechanical equipment units with bulldozers, were detailed. These
units would clear a way through obstructions to the movement of
wheeled traffic, such as rubble, sand hills, walls etc., laying surfacing
such as chespaling or Sommerfield track where necessary, completing
the removal of mines etc., and thus connect up the beaches with the
road system inland.
For the organization of the beaches field units were allotted for the
further clearance of obstacles, mines etc., and for carrying out such

6 T H AIRBORNE DIVISION, TASKS AND OPERATIONS

339
work as the staff of the beach sub-areas might require. Stores units
and field park companies were to take charge of the engineer stores
coming ashore, making dumps and arranging issues.
We have followed the armada of shipping starting out from
England on the evening of 5th June, and have seen the picture of the
voyage as seen from the limited view of one officer. During the crossing the leading ships of the invasion fleet were not interfered with by
the enemy, but a number of craft had to turn back because of rough
weather. Meanwhile the R.A:F. continued, with renewed intensity,
the all-out bombing offensive which they had carried on for several
days. In the earlier stages this bombing was chiefly directed against
enemy communications, and by the time of the invasion almost all
rail traffic in western France had been brought to a halt and most of
the road bridges over the principal rivers had at least been damaged.
Now the fury oftheir assault was directed to the enemy defences along
the invasion coast. As the invasion armada approached the shore this
bombardment was reinforced by the ships of the Royal Navy, and
ultimately by the self-propelled guns of the army firing from their
landing craft. Shortly before midnight the air was further filled by the
great fleet of aircraft and gliders carrying the British and American
Airborne Divisions on their way to landings on the two flanks of the
attack.
6TH AIRBORNE

DIVISIONTASKS

AND OPERATIONS

As these airborne forces were first to arrive and had completed
much of their tasks before the first landing craft reached the beaches
we must follow their fortunes before turning to the scenes on the
various beaches as the ships disgorged their cargoes of men, weapons,
and stores on to the soil of France.
The tasks allotted to 6th Airborne Division, under command I
Corps, were ( a ) to capture the bridges, intact if possible, over the
River Orne and the Caen Canal at Benouville and Ranville, ( b ) to
destroy or neutralize the enemy gun position at Merville which
covered with fire the approaches to the beaches on which 3rd British
Division was to land. Then, as soon as the bridges were secure and
sufficient forces had been collected, to mop up the area between the
rivers Orne and Dives north of the road Troarn-Colombelles and
secure it against enemy counter-attacks from the east, (c) to
blow the bridges over the Dives. The Division consisted of 3rd and
5th Parachute Brigade Groups each of three battalions, 6th Airlanding Brigade of three battalions, Airborne Armoured Reconais-
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sance Regiment, with I Special Service Brigade of three commandos
under command. The R.E. of the Division were 3rd and 5g1st
Parachute Squadrons, 249th Field and 286th Field Park Companies
commanded by Lieut.-Colonel F. H. L0wman.l
As there was not sufficient glider tugging aircraft available to
move the whole division by air, some of those normally included in
the airlanding group, including 249th Field Company (less a
detachment), had to move by sea and rejoin the Division later.
As it was found from air photographs that the enemy had
obstructed with stakes the ground suitable for the landing of gliders
in the vicinity of the bridges, it was decided that parachutists, with
a small glider-borne coup de main force, should land first to clear the
obstructions before the main body of the gliders should arrive.
In more detail the plan was as follows:-5th Parachute Brigade
Group, including 5g1st Parachute Squadron R.E., less one troop,
with the coup de main glider-borne detachment of one company
Oxfordshire and Bucks L.I., and a detachment of 286th Field Park
Company R.E., was to seize the bridges over the Orne and the Caen
Canal a t Benouville and Ranville, secure the area in the neighbourhood of the bridges, and to clear of obstruction landing zones for
the main glider-borne force in the neighbourhood of Ranville by two
hours before daylight. 3rd Parachute Brigade Group, including 3rd
Parachute Squadron R.E. and I Troop 5g1st Parachute Squadron
R.E. was to silence the enemy battery at Merville one and a half
hours before the first landing craft was due to touch down on 3rd
Division's beaches. I t was also to demolish the bridges over the
Dives between Troarn and Varaville, and to deny to the enemy the
use of the roads leading into the Ranville bridgehead from the east.
6th Airlanding Brigade, on arrival, to take over defence of the
bridgehead on the right of 3rd Parachute Brigade facing south.
When the Airlanding Bxigade was in position 5th Parachute Brigade
would come into reserve.
The tasks of the R.E. units with the various detachments is indicated by the role of those forces. Advanced H.Q.R.E., consisting of
C.R.E., I.O.R.E., and two other ranks, was to drop with 5gIst
Parachute Squadron; the remainder of H.Q. was to land later in two
gliders with the main body of the Airlanding Brigade.
Starting out from airfields in England before midnight 5thl6th
June, the coup de main glider-borne force, including a detachment of
'Lieut.-Colonel F. H. Lowman, D.s.o.,

M.B.E.

'

Lieutenant Breesez and seven other ranks piled into the jeep with a
Bren and several Sten guns at the ready and headed for Troarn,
while Captain Juckes3 with the rest of the men moved off dragging
the trolleys making for Bures.
Just before entering Troarn the jeep ran into a barbed wire
entanglement from which it took twenty minutes' hard work to
disengage. The garrison of the village was now thoroughly aroused
and were firing in all directions. But the party all packed into the
trailer and, with all their weapons firing, drove straight through the
street. Gathering speed as the road ran steeply down towards the
river, and with a German heavy machine-gun firing over their heads,
the vehicle and its crew charged wildly towards the bridge which
'Major J. C. A. Roseveare, D.S.O.
Waptain D. A. Breese.
3Captain T. Juckes. Killed in action, June, 1944.
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they reached without casualties. In five minutes using thirty-nine
“General Wade” charges the bridge was blown up and a gap of
fifteen to twenty feet made. As a return up the hill through Troarn
did not seem advisable the party returned north towards Bures, but
soon had to abandon their vehicle as the track became impossible.
Major Roseveare then led them across country to reassemble at Le
Mesnil, which was reached at I p.m.
Meanwhile the party under Captain Juckes reachcd the two
bridges at Bures unopposed. While working on the biidges contact
was made with a battalion of 5th Parachute Brigade and two jeep
loads of explosives, and so it was able not only to make a thorough
job of the demolitions, but to make an attempt to increase the
damage at Troarn. A first attempt failed as the enemy a t Troarn
were fully on the alert, but a later effort, made with the assistance of
an infantry platoon, was successful, the gap being increased to some
thirty or forty feet though it entailed a spirited action with the
defenders.
The other section of the Squadron, destined for the destruction of
the bridges over the Dives farther north near Varaville and Robehomme, was dropped considerably out of position in the flooded land
of the valley in which it proved difficult to locate the containers.
However sufficient stores were collected and, after cross-country
approaches, both bridges were dealt with satisfactorily.
Owing to the wide dispersion of the men dropped, many individuals and detachments of the Squadron had great difficulty in
rejoining. Many were captured by the enemy but escaped, one
sergeant killing eight of his captors with their own weapons. Others
joined up with parties of infantry parachutists who were similarly
scattered and had many adventures before rejoining. As soon as the
Squadron had completed its primary tasks and started to collect at
Le Mesnil, it organized a search for containers carrying anti-tank
mines and used these to strengthen the positions which the units of
the Brigade were taking up.
The story of 591st Parachute Squadron is not such a happy one.
Some of its ferrying aircraft had to turn back, others were widely
dispersed and dropped their “sticks” far and wide, many falling into
enemy territory. The O.C. Major P. A. Wood,’ a troop commander
and two other officers were captured and remained prisoners of war.
The Second-in-Command was also captured but managed to
‘Lieut.-Colonel P. A. Wood.
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escape and rejoin. With them a number of other ranks were also lost
to the Squadron. It therefore fell to a troop commander and a
handful of officers and men to do what they could to carry out the
tasks allotted to the unit. The party detailed for the destruction of the
battery at Merville were particularly unfortunate and none arrived
on the spot. The very much reduced infantry party which reached
the battery, however, not only succeeded in entering the defences
and overwhelming the garrison, but also destroyed the guns. The
chief task for the remnants of the other sections was the clearance of
obstructions from the landing zone for the gliders of the Airborne
Brigade. I t had been thought that it would be necessary to cut the
poles with explosives after which infantry parties should carry them
clear of the area. In practice it was simple to remove them by hand
and two strips were ready when the first gliders arrived at 3.20 a.m.
Two more strips were then cleared after which the Squadron spent
the evening collecting dropped mines and laying them. With the
first gliders of the Airborne Brigade to land came a mechanical
equipment detachment of 286th Field Park Company with airborne
bulldozers, jeeps and compressor. These started work immediately
clearing the wreckage of crashed gliders, of which there were many,
from the landing zones before the next wave came in. Thus, by the
evening of “D” Day, 6th Airborne Division had achieved almost all
its objectives and the R.E. had completed satisfactorily most of the
tasks allotted to them. During the afternoon and evening, as the Airlanding Brigade arrived and took up position, the area, though still
dangerously thinly held, was organized for defence, and the Division
held its ground in spite of many counter-attacks, the Divisional
Engineers taking their part in repelling the enemy efforts to eject the
intruders. That portion of the Division which was seaborne and
landed with 3rd British Division, was not able to join the airborne
party till later the next day, though contact with 3rd Division was
established at the Orne bridges in the evening.
Let us return to the seaborne invasion and follow the fortunes of the
assault divisions, beginning with 3rd BritishDivision, theoperations of
which were so closely tied up with those of the Airborne Division.

LANDING
OF 3RD DMSION

As dawn broke, to the eyes of the men of 3rd Division tossing in
the various craft, the full vista of the great fleet became apparent.
Ahead could be seen the coast of Normandy now somewhat shrouded

344

NORTH-WEST EUROPE,

1944-45

(I)

in the dust and smoke of the bombardment which the R.A.F. and the
ships of the Royal Navy were launching on the defenders. As the
beaches came nearer the men from the larger craft transferred to the
landing craft which were to take them ashore, and the guns of the
self-propelled artillery in the L.C.Ts. joined in the bombardment.
Those guns of the defence which had not been silenced opened fired
on the approaching shipping and there were numerous casualties.
Foremost of the R.E. units were 246th Field Company, under
command of the assaulting (8th) Infantry Brigade, charged with
the clearance of a forward route for the wheeled traffic of the
Brigade; and 5th Assault Regiment to clear four zones, each 225
yards wide, through beach obstacles and to open eight exits from the
beaches. The Assault Regiment (Lieut.-Colonel A. D. B. Cocks) for
the operation was made up of 77th and 79th Assault Squadrons,
629th Field Squadron with 263rd Field Company assisting, a detachment of eight armoured angle-dozers of86oth Mechanical Equipment
Company and detachments of “Flails,” of mnd Dragoons.
The infantry assault was made by two battalions each with two
companies up, and with each assaulting company went an assault
demolition team of 246th Field Company. In the second wave of the
landing, which was to land twenty minutes after the first, a similar
assault demolition team of the same field company accompanied each
infantry company.
The landing craft carrying the armoured gapping teams touched
down almost exactly on time and in the right places. They discharged
the teams at the same time as, and in some cases a few minutes before,
the amphibious “UD’ tanks which were to lead the assault arrived.
They were, therefore, not given the covering fire which was intended,
but the flail tanks in the teams with their guns filled the breach and
covered the advance of the AVREs. All the landing craft carrying
the teams reached the beach safely except one. This craft came under
heavy fire and only the leading flail was landed. The second flail was
hit and jammed in the ramp door, and a hit on a Bangalore torpedo
caused a n explosion on board. Lieut.-Colonel Cocks of 5th Assault
Regiment, who was in command of all the gapping teams on the
divisional front, was in this landing craft and was unfortunately
killed.
Owing to an onshore wind the tide was higher than was expected
and the most seaward obstacles stood in from four to six feet of water
instead of two as had been hoped. Further the heavy swell made work
on the removal of obstacles almost impossible, and the armoured
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elements of the obstacle clearance teams could do little more than
crush a portion of the obstacles which stood in shallow water. The
unarmoured element, composed of 629th Field Squadron, landed
ten to fifteen minutes late on schedule, by which time the seaward
obstacles stood in from six to eight feet of water. An attempt was
made by men swimming to remove the mines and shells from the
outer row. Though the enemy fire was by this time intense and the
unit suffered severe casualties they succeeded in detaching a number
of the explosive charges from the obstacles and dropping them in
what was now comparatively deep water. Many men were drowned
in this work. Fortunately it was found that the obstacles were not
seriously interfering with the landing of the craft and many of the
mines which had not been detached failed to explode. 263rd Field
Company, which was to have assisted the Field Squadron, had had
difficulty in transferring from a ship to landing craft and were fortyfive minutes late, by which time the tide had risen so high that work
was possible only on the innermost row of obstacles.
Meanwhile the armoured gapping teams forged ahead. In spite of
heavy casualties to tanks on the right battalion front, four exits from
the beaches had been opened within an hour and then interconnected
inland. On the left battalion sector the teams sustained heavy
casualties from enemy fire and much of the work had to be done by
hand. The first two exits became blocked by damaged tanks and it
was not till one and a half hours after “H’hour that the first gap
with lateral communications was opened. Two more followed within
a quarter of an hour. The beaches themselves were found to be clear
of mines, but the exits, the country behind the sand dunes, and the
streets of the seaside towns were liberally sown with mines of all kinds.
I t would be impossible in a work of this extent, and tedious, to
follow in detail the experiences of the various teams as they pushed
inland, but an effort will be made to describe the results of their
work with some slight picture of the scenes enacted. The four teams
on the right battalion fmnt were provided by 77th Assault Squadron
with flails of 22nd Dragoons. Owing to drifting, while waiting for
“DD” tanks to land, No. z team landed on the extreme right. Its
leading flail drove straight up the beach and overran an enemy
anti-tank gun which was firing on the next troop. This and another
flail then moved to the right but soon was stopped by a mine which
cut its track. A bangalore torpedo was successfully pushed into a
sand dune but was set off prematurely by enemy fire. An AVRE
then came up and laid its S.B.G. bridge over the anti-tank gun
L A N D I N G OF 3 R D DIVISION
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emplacement though the commander, Sergeant Myhill, had to dismount from the AVRE in order to free the end. A little later this
gallant N.C.O. was killed while erecting a windsock on the beach to
mark the completed gap. In No. I team the “Crabs” flailed successfully right up the beach and over the sand dunes which they
negotiated without R.E. assistance. The first AVRE to attempt to
land was hit repeatedly and drowned, the R.E. crew making their
way forward on foot to assist in the fighting. The bridge and bangalore torpedoes were jettisoned as no longer required and the other
AVREs moved in to assist a Commando in an attack in Lion-surMer in which the troop commander Captain McLennan was killed.
No. 3 team completed two exits using its S.B.G. bridge and carpets.
The “Bobbin” was damaged in landing and drowned. No. 4 team
was that which was unable to land and with which the Commanding
Officer of the Assault Regiment was killed.
The landing on the left battalion sector was expected to be one of
the most difficult of all as it was within range of the heavy gum of
Le Havre. In the event a Naval smoke screen effectively countered
any such interference but the local resistance was intense, and all the
gapping teams, as also those for beach obstacle clearance, suffered
heavy casualties. In the end all four lanes were cleared but, owing to
casualties to covering tanks, six out of eight “Crabs” and many of the
AVREs were knocked out. In three of the four lanes, owing to
casualties to the tanks, much of the work had to be done in the open
often by officers including the Squadron Commander, Major J. G.
Hamon.’ In No. z lane, the S.B.G. bridge fell prematurely as the
release was hit. The Troop Commander, Captain G. C. Desanges,
with two sappers dismounted and placed charges against the dune.
Before he could complete the demolition he was killed. Lieutenant
A. J. Nicholson2 took over and just managed to light the fuse before
he in turn was wounded. A rough gap was blown in the dune and,
as all the AVREs with the troop had been knocked out, the exit
was finished by an armoured bulldozer, while machines of 860th
Mechanical Equipment Company did yeoman work in the assault.
Another troop commander, Captain D. Ayres, was killed while
directing the work of his team on the clearance of beach obstacles.
Thus, by the gallant and costly efforts of the armour and R.E., a
sufficient clearance of beach obstacles and of exits from the beaches
had been made to permit the landing and advance inland of 3rd
‘Major J. G. Hanson, D.S.O.
‘Captain A. J. Nicholson.
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Division. Owing to natural difficulties and enemy opposition the
work had taken longer than had been calculated in the plan and the
troops were pouring ashore well before the beaches were ready to
accept this mass of men and vehicles. While it is natural that there
was a desire that no time should be wasted in getting ashore before
the enemy had time to react to the full, it would seem in retrospect
that a little more time should have been allowed for these preliminaries and so the congestion which followed might have been avoided.
The scene on the beaches when 263rd Field Company, which it will
be remembered was to assist 629th Field Squadron in the clearance
of beach obstacles and which was delayed in landing, arrived, is
described by its O.C., Major M. de L’Orme:’ “The scene on the
beach was indescribable-an absolute inferno, burning tanks, broken
down vehicles, and very many dead and wounded lying about in a
narrow strip between the sea and the wire at the back of the beach.
There were shells, mortars and the occasional bomb falling, and a
considerable amount of small arms fire. For a few moments I
thought none of the things we had planned had come to pass. We
were now nearly one and a half hours late, the tide was almost high,
we were all on one beach instead of spread along the whole divisional
front. Our task of clearing beach obstacles was obviously hopeless,
so I organized four sections into parties for clearing beach exits and
laying track to try to clear some of the congestion.”
LANDING OF

LANDING
OF 3RD CANADIAN DIVISION
3rd Canadian Division, on the right of 3rd British Division,
organized its beach obstacle clearance and gapping teams on the
same lines, as did all the assault divisions of the British Second Army.
But, as it attacked on a two-brigade front, each brigade with two
battalions up, with a similar allotment of assault units of 79th
Division as had 3rd British Division, the proportion of gapping and
clearance teams was only half that of its British neighbours. On this
sector the presence of rocky reefs off-shore had necessitated the local
“H” hour being later than that on the rest of the British front with
the consequence that the outer obstacles stood in deeper water.
Actually the Canadians had a very rough voyage and arrived, very
sea-sick, thirty-five minutes late. As a result of these delays and the
abnormally high tide the majority of the obstacles were found to be
‘Major M. de L’Orme, D.s.o., M.c.,
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so deeply submerged that no work could be done on their clearance
till the tide turned. The fact that there was only about IOO yards of
beach uncovered meant that the “ D D ’ tanks were able to deal
quickly with the foremost defences, but it also involved considerable
congestion on the beaches. The gapping teams on the front of the
right brigade, which assaulted astride the mouth of the River Seulles,
were provided by 26th Assault Squadron with “Crabs” of 22nd
Dragoons. West of the river mouth both teams landed at the same
point. Both gaps were successfully completed but that on the left
only after some adventures. Two “Crabs” were knocked out after
flailing a track up the dunes and the third became bogged in a large
flooded crater. An AVRE coming to the rescue with a fascine
itself became bogged. A second fascine was pushed by an armoured
bulldozer into the crater and enabled a S.B.G. bridge to be brought
up to the destroyed culvert which had caused the flood. The bridge
was laid resting on the turret of the submerged AVRE. This unusual
bridge was used successfully for three hours for the passage of
other tanks till a filled crossing was completed. I t was duly christened
“Pont AVRE.” Fascines, S.B.G. bridge, and a “Bobbin” carpet
were used on the two gaps east of the Seulles which were driven
through with comparative ease.
On the left brigade front of 3rd Canadian Division, 80th Assault
Squadron R.E. and 28th Dragoons provided the gapping teams. In
spite of a late landfall and a still later arrival of the “DD” tanks,
which necessitated the shooting of the infantry into the German
defences by the guns of “Crabs” and the petards of AVREs, four
lanes were successfully cleared with rather lighter casualties to tanks
and personnel than elsewhere. The AVREs, besides the fire support
already mentioned given to the infantry in the assault on concrete defences, also used their petards to blow gaps in the sea wall
and to destroy steel obstacles in the exits to the beaches. The Canadian field companies had very similar experiences to those of their
comrades of 3rd British Division on their left, though owing to their
late landing they were unable to do much beach obstacle clearance
below the high-water mark before the tide fell.

LANDING
OF 5 0 DIVISION
~ ~
On the extreme British right, 50th Division under XXX Corps
landed on a two-brigade front, each brigade with two battalions up.
This division had, if possible, a worse buffeting from wind and waves
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than those on I Corps front. I t was impossible for the “DD’ tanks to
swim ashore and they therefore landed well in rear of 79th Division
armour and the leading infantry. All the troops, in spite of taking
tablets of anti-seasickness compound, were almost prostrate before
landing, and it stands to their credit that they were able to pull
themselves together at once when the moment for action ashore
arrived. Six teams were provided on each brigade front to create a
similar number of exit lanes, those on the right being furnished by
82nd Assault Squadron, and those on the left by 81st Assault Squadron, “Crabs” in each case being drawn from the Westminster
Dragoons. Of the three lanes on the right battalion front only one
was cleared successfully, the L.C.T. of one team being hit as it
approached the beach and was not able to land its complement till
low water, and the others suffered considerable casualties from
mines and enemy fire. The Squadron Commander, Major H. J. A.
Elphinstone, who was in charge of the three teams, was killed in the
turret of his AVRE shortly after landing. The teams with the left
battalion of this brigade were more fortunate and all three lanes were
cleared. On the right of the left brigade two lanes were cleared but
beyond the dunes one team ran into marshy ground infested with
mines which could not be cleared by machines. A lively and unorthodox action took place on the extreme right of this brigade front.
Machine-gun fire from two concrete pill boxes and a reinforced
house, assisted by rifle fire from German infantry behind the sea wall,
held up the attacking infantry. Three AVREs of 81st Assault
Squadron, under the command of Captain D. A. King,I went into
action to assist. The subsequent events are graphically described in
the unit’s own account of the operation.-“One pillbox was reduced
by the petard fire and the other silenced by the infantry. But the
Germans behind the wall continued to fire and throw grenades. By
this time the Troop Commander’s patience was exhausted, so,
leaving his sergeant to petard the reinforced house, he led his and
another AVRE up the beach, charged the wall, dropped four feet
on to the roadway and shattered a number of German illusions. The
enemy routed, the infantry advance continued.”
On the front of the left battalion of the other brigade of the
Division the three gapping t e a m were only successful in clearing
one lane. Two AVREs were knocked out by a German anti-tank
gun which was then silenced by the gun of one of the “Crabs” which
L A N D I N G OF
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“posted a letter” through the embrasure of the emplacement. Here
again, though in a more orthodox manner, AVREs helped the
infantry forward. The latter were held up by grenade throwing and
fire from a strengthened house behind the sea wall. Major R. E.
Thompstone,’ who commanded 81st Assault Squadron and the three
teams on this beach, took his AVRE on to the road and destroyed
the house with a few rounds of petard fire. Thus on the front of XXX
Corps seven lanes had been opened out of the twelve attempted
through which tanks, guns and infantry poured to do battle in the
more open country beyond. As has been seen, the early tide and the
late arrival of the landing craft prevented the beach obstacle clearance teams of AVREs of the assault squadrons, field squadrons and
field companies from doing much of their intended job on these
western beaches until the tide fell again. But they turned to equally
vital work in improving the tracks over and beyond the beaches in an
endeavour to sort out the congestion on the beaches and to enable the
troops of the beach sub-areas to get some orderliness among the mass
of material coming ashore.
General Montgomery’s novel plan of putting his armour ashore
ahead of the infantry had succeeded without question. True the
success had not been achieved without serious losses to the armour
and its personnel, in which loss the Assault Engineers suffered their
full share. 5th and 6th Assault Regiments between them lost seven
officers and eighteen other ranks killed, ten officers and fifty-three
other ranks wounded and fifty-four other ranks missing, many of the
latter being probably drowned. Though the R.E. casualties were
heavy there is no doubt, judging by the experience of the raid on
Dieppe by the Canadians, that without the employment of armoured
engineers they would have been much heavier, if the work had been
possible a t all. This is borne out by the experiences of the American
First Army further to the west.

LANDINGOF U.S. FIRSTARMY
The American High Command had decided, after inspecting the
various equipments available in 79th British Division, that they
would use none of these “gadgets” but only ”DD” tanks to help the
assaulting troops ashore and through the beach defences. They also
decided that the assaulting troops should be transferred from the
’Lieut.-Colonel R. E. Thompstone, D.S.O.
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larger ships to landing craft twelve miles from shore rather than the
eight milesaccepted by the Britishcommanders. Thesmall landing craft
were, therefore, exposed to the force of the wind and the rough sea
for longer, so that they struck the beaches not so accurately or in such
good order as their British companions; the personnel were exposed
for longer to the violent tossing in small craft in the waves, and many
of the “DD” tanks were swamped and s u n k long before they could
reach the shore. Thus their very exhausted infantry, accompanied by
unarmoured engineers, landed in many cases disorganized and almost
entirely lacking in armoured support. Under such circumstances the
engineers could do little to clear obstructions or to make exits from
the beaches which rapidly became congested. VI1 Corps on the
right landed at the south-east of the base of the Cotentin peninsula
and, assisted by the earlier arrival of two airborne divisions inland
of their beaches, and by the fact that the German defences were
here not so strong as farther east, landed fairly easily and its
engineers were able to clear obstacles and exits from the beaches. On
the left, V Corps landing to the east of Carentan, suffered heavilyand
for a time could not penetrate inland. The Naval bombardment fired
at such long range had failed to subdue the defences and the infantry
and engineers, forced in many places by the slowly shelving beach or
off-shore sandbanks to wade a considerable distance from their
landing craft, suffered heavily from fire of all sorts. Thus in many
places handfuls of men, weak from seasickness, cold, wet and exhausted from their struggle through the water, having lost most of
their officers and N.C.Os., could do little but get what shelter they
could by the sea wall and behind the obstacles which studded the
beach. In other places small bodies, which had landed more compact
and in areas where the enemy defences were not so strong, penetrated
short distances inland and seized points of vantage from which they
could reply to the fire of the defence. In this scene of near disaster
there were many deeds of gallantry in which members of the U.S.
Engineer Corps played their part. At one point, where the survivors
of the landing were pinned to the beach, a lieutenant and a wounded
sergeant of U S . 1st Divisional Engineers walked calmly forward to
inspect the wire obstacles beyond the sea wall. The lieutenant came
back and, standing with his hands on his hips, addressed the men
lying behind a bank of shingle--“Are you going to lay there and get
killed, or get up and do something about it?” As no one moved he
returned to the sergeant and together they fetched the necessary
explosives and blew a gap in the wire. This gallant action rallied the
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men on the beach and he led them forward through the gap, and
then, joined by a company from the second wave, pressed on to
within striking distance of the enemy positions which were holding
up the advance.
At 9.30 am., three hours after the first men landed, the assault
units were, according to the Corps account, “disorganized, had
suffered heavy casualties and were handicapped by the loss of valuable equipment. . . . They were pinned down along the beach by
. Personnel and equipment were being piled
intense enemy fire.
ashore on the three left battalion sectors where congested groups
afforded good targets for the enemy. The engineers had not been
able to clear sufficiently large gaps through the minefields with the
result that companies attempting to move through them off the
beach suffered considerable casualties. . . Action in this early
period was that of small, often isolated groups-a squad, a section or
a platoon without much co-ordination. Attempts were made to
reorganize units but the beaches were too confused to permit it.” As
fresh waves of men came ashore, and with the appearance of a
number of “DD’ tanks aided by the parties which had established
fire positions, the troops pressed on and cleared the defenders from
their positions overlooking the beaches and established a bridgehead
narrow though it was. I t was not till evening that U S . V Corps forced
its way forward and captured the line of the coastal road and the
villages along it. Even then the bridgehead was only I ,200 yards deep
and vulnerable to counter-attack. This was not forthcoming as the
scanty German reserves in this sector ofthe defence had been directed
farther west to about Carentan to meet the threat caused by the
airborne landings.

~
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I
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SITUATION AT

MIDDAY6TH

JUNE

Thus then the first stage of the assault, the placing of the Allied
assault divisions on shore and their passage through the foremost
enemy defences, had been completed with more or less success. By
midday 6th Airborne Division on the extreme left was reasonably
strongly established between the Orne and the Dives with the bridges
over the latter river destroyed, and was waiting for the arrival of the
Airlanding Brigade early in the afternoon. By about the same hour
the follow up brigade (185th) of 3rd British Division had landed and
the advance had been hung up on the southern exits of Hermanville
and Colleville some two miles inland. The arrival of the reserve

I
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brigade (9th)had been delayed to allow some of the congestion on
the beaches to be cleared. Contact had not yet been made with 6th
Airborne Division. 3rd Canadian Division, having been held up at
Berni.?res, had pushed on and by I 1.30 a.m. had captured Beny-surMer and was still pressing on. Its reserve brigade had landed but
could not advance owing to congestion on the beaches and in the
exits. A gap of about three miles between the two 3rd Divisions was
still held by the enemy. On 50th Division front good progress had
been made by midday by both the leading brigades which were now
some two and a half miles inland; the congestion on the beaches was
much less than in the other sectors and the follow up brigades were
almost all ashore. Extension to the right, to clear up the gap between
the British and American Armies, had been prevented by the stubborn resistance put up by the defenders of Le Hamel who still held
out.
The situation at midday on the front of U S . V Corps has been
described. Gaps existed between the regimental sectors and between
the British and American Corps on the left and right. That about
Carentan on the right was the more important for in it lay the
inundations about the town and all communication across the floods
passed through Carentan which was held strongly by the enemy.
On the other hand the inundations and the canal leading to the sea
were held on the north by iorst Airborne Division, thus protecting
the left flank of VI1 Corps. North-west of Carentan, 82nd Airborne
Division had dropped to the west of the floods and 4th U.S. Division,
landing more successfully than their comrades in V Corps, had
pushed forward to join it. Infantry moved over the existing causeways supported by “DD” tanks moving through the lagoons, and,
having overwhelmed the defenders on the western shores of the
inundations, by I p m . were established with their airborne comrades
five miles inland, and fresh troops were landing continuously and
moving forward in support.
ADVANCE I N L A N D FROM BEACHES

ADVANCE
INLAND
FROM BEACHES
The assault divisions, once clear of the beaches, and leaving the
organization there to be looked after by the staffs of the beach subareas which arrived during the course of the morning of “D’ Day,
pressed inland towards their allotted objectives. On the first day
these were completely attained only on part of the front of 3rd
Canadian Division. But very satisfactory progress had been made,
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and by nightfall the British line ran from just east of Port-en-Bessin,
which still remained in enemy' hands, then south-east of Bayeux to
Vaux. From here the line ran east to just short of Villons-les-Buissons
(N.W. of Caen) with a large salient southwards towards Carpiquet,
and then about three miles north of the outskirts of Caen to the River
Orne at Benouville. Beyond this river 6th Airborne Division maintained a bridgehead of a semi-circle of about two miles radius
centred on Ranville but not extending to the sea at the mouth of the
Ome. Ouistreham, at the mouth of the river, on the west bank had
been captured. A few pockets of enemy resistance within the captured
area still held out, the most important of which was about the
German radar station at Douvres. In spite of its earlier difficulties
US. V Corps had established an almost continuous beachhead to a
depth of nearly a mile in places. I t had not however been able to
extend its flanks to join up with U.S. VI1 Corps on its right or
British Second Army on its left. U S . VI1 Corps had secured an area
up to about five miles deep north of Carentan. German resistance had
been stifF and a large number of local counter-attacks, supported in
some cases by tanks, had been met and stopped. During the next
three days of hard fighting the various beachheads were joined up
and expanded, particularly on the American and XXX Corps fronts,
to form a continuous bridgehead averaging about ten miles deep and
extending about fdty miles along the coast. Only about Caen and on
the east flank had little progress been made. Nervous for this important centre of communications and, fearing a break out by the Allies
to the east towards the Seine with the object of joining up with the
main invasion forces which the German High Command was convinced were still to he lauuched across the Channel against the Pas de
Calais, the enemy threw in what reserves he had immediately
available, including armoured formations, to hold Caen and prevent
a British irruption to the east.
Space does not permit of any further details of this fighting and we
must confme ourselves to a description of a few of the jobs carried out
by the Royal Engineers and their Canadian and American comrades
in the fighting and in the work of building up an administrative
organization behind. For simplicity, and to obtain some degree of
continuity of narrative, we will review the work of the Engineers with
the various formations throughout the first four days, and not attempt
a day to day account of engineer operations along the whole front.
With 6th Airborne Division, after carrying out their primary tasks
of preserving and destroying bridges and of clearing landing zones for
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the gliders of 6th Airlanding Brigade, the R.E. units rallied and
commenced work on improving the defensive positions taken up by
the infantry and on laying minefields. On 7th June, contact having
been made with 3rd British Division, an extra supply of mines was
obtained and the day was spent in laying them. Similar work, interspersed with taking their place in the line with the infantry in repelling the numerous enemy counter-attacks, kept all units, including
the sea-borne parties which rejoined on the 8th, busy for the rest of
the period.
The chief task of 3rd Division R.E. and other units under command was the clearance and improvement of forward routes for the
Division. Amongst the jobs scheduled for most early attention was the
building of two Class 40 tidal pontoon bridges over the Orne to
replace those at Benouville and Ranville if these were not captured
intact, or as relief bridges if they were still available. Responsibility
for the work was placed on O.C. 17th Field Company who would
have, besides his own unit, 71st Field Company and the necessary
detachments of 15th Field Park Company and 106th Bridge Company R.A.S.C. The two officers of 17th Field Company in charge of
reconnaissance and bridge construction arrived at the site of the
bridge over the canal at I p.m. on “D’ Day after running the
gauntlet of numerous snipers on their way from the beach. Thereafter
for a time everything went to disorganize the work. By 9.30 p m . the
Company had lost its O.C. and both reconnaissance officers, and
during the night Lieut.-Colonel Urquhart, C.R.E. 3rd Division, had
his jeep blown up by a mine while reconnoitring routes for vehicles.
Luckily he was not badly hurt, but was knocked out for a time. Next
morning, 7th June, the second-in-command of the company and one
of the field engineers of H.Q. R.E. 3rd Division were killed. In
consequence of these casualties, which were similarly heavy in the
rank and file of I 7th Company, direction of the work had to be taken
over by O.C. 71st Field Company. To make matters worse, O.C. 15th
Field Park Company, who was to be responsible for much of the
stores programme, was landed twenty-four hours late, and the stores
section of 18th G.H.Q. Troops R.E. was forty-eight hours behind
time.
Though the first loads of stores were landed and moved forward
punctually, later echelons were disembarked up to twenty-seven
hours late. This disorganization, and damage by enemy fire to equipment which did arrive hung up the work, but by great efforts and
patching up damaged equipment, the first bridge, that over the
A D V A N C E I N L A N D FROM BEACHES
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canal, named “London I,” was completed just after midnight 8th/gth
June, and that over the Ome, called “London I I,” was opened to
traffic about midday on I rth June, with the help of 263rd and 246th
Field Companies.
A detachment of 246th Field Company was detailed to go with
No. 4 Commando to ensure that the canal lock gates at Ouistreham,
on the left flank of 3rd Division, were not damaged. The Commando
was unable unaided to get into the town and secure the locks, so the
R.E. officer went to seek armoured assistance. This was provided by
Major Hanson, O.C. 79th Assault Squadron, who took ten AVREs
to do the job and, finding that the O.C. Commando had been badly
wounded, took command of the operation. Within half an hour of
receiving the call for assistance the AVREs had surprised the
enemy and captured the west bank, but not before the enemy had
blown the eastern span of the bridge across the canal. After intense
machine-gun and petard fire the German garrison of the town, six
officers and fifty-one other ranks with three anti-tank guns, surrendered. The AVREs then deployed on the west bank and, pushing
machine-gun posts across, secured the locks and other bridges and
removed the demolition charges. Detaching four of the AVREs to
other work, the remainder held the position till relieved next morning. Such actions were not strictly the job of Assault Engineers, and,
while in certain circumstances justifiable, it is probably true that
such work, which is really that of the R.A.C., was undertaken too
freely in the landing with a consequent waste of valuable engineer
assets.
Sections and mine-gapping teams from field companies worked
with brigades of 3rd Division, as on other parts of the front, in the
advance inland and in the attack on enemy strong points. For
example a mine gapping team of 246th Field Company on “D” Day
assisted 1st Suffolks in the reduction of “Hillman” post. First a
narrow “sheep-track” was cleared through the protecting minefield
under heavy fire. Through this the infantry advanced but were hung
up and unable to proceed without armoured assistance. The gapping
team, therefore, started work again and cleared a wider gap through
which tanks were able to advance to assist the infantry to subdue the
post.
The experiences of engineer units with 3rd Canadian Division and
50th Division were similar. Those with the former formation had been
prepared to bridge the River Seulles and the necessary equipment was
landed early in the assault. Reconnaissance parties with the leading
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infantry, however, found the bridges intact and withdrew the demolition charges. On the extreme right of 50th Division, considerable
difficulty was experienced in clearing the village of Le Hamel. In the
afternoon of “D” Day an attack was staged by 1st Hampshires assisted
by AVREs of 82nd Assault Squadron. One AVRE fired two
“dustbins” into a large enemy-held building, known as the Sanatorium, with the result that the garrison of twenty Germans surrendered to the infantry. I t then attacked with petard fire from the rear
a large anti-tank gun emplacement. This was shattered and set on
h e , the garrison surrendering.
W O R K O N THE BEACHES

WORKON

THE

BEACHES

While the engineer units with leading brigades were pressing on
inland, the mass of engineer effort was directed to the clearance and
development of the beaches as maintenance and transit areas. For
the first four days, which we are at the moment considering, the beach
sub-area organizations came under the command of the assault
divisions. After 10thJune, control of the beaches was taken over by
H.Q. I I L. of C. Area, under Second Army. The importance of the
engineer work involved may be gauged by the considerable number
of engineer units and sub-units allotted to the beach sub-areas, and
the high priority given in the shipping programme to their arrival.
I t would be tedious to list all the units so employed, but an indication
can be given of the number and variety of units and their rate of
arrival in one (101) beach sub-area of which Lieut.-Colonel J. H.
Boyd was C.R.E.; and that on which 3rd British Divisionlanded. On
the first tide, in the first four hours, a field squadron, a field company,
half a mechanical equipment section, a stores section, all under
command of a H.Q. G.H.Q. Troops Engineers, were to land. These
were to be followed on the second tide by another field company, a
stores section, half a mechanical equipment section, and two
advanced park sections of a workshops and park company. On the
third and later tides a works section with two artisan works companies
and a bomb disposal section were scheduled in. Besides these units
assistance would be available, once their initial tasks were completed,
from assault engineer units and army and corps units which had
landed under the command of assault divisions.
The first of these units to land, provided the unarmoured beach
obstacle and beach mine clearance teams for the assault and their
experiences have already been related. As the assault divisions
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pressed inland, and the tide receded, a more thorough clearance of
obstacles and mines was undertaken, and efforts were redoubled to
improve and multiply the exits from the beaches in an endeavour to
relieve the terrible congestion. This congestion, and casualties in
senior controlling officers, led to considerable disorganization and
delay. Somehow or other exits were increased and traffic got moving.
A report says that it was difficult to establish by whom some of the
exits were made. Some of the originally designated parties were
delayed afloat, others suffered heavy casualties. But it is clear that the
briefing of all R.E. parties in the essential requirements was so good
that officers and N.C.Os. were able to organize parties fmm the
nearest available men and get on with the job. As the congestion
decreased it became possible to make roads over and along the
beaches with Sommerfeld track and chespaling, great assistance
being given by the armoured angle-dozers of the mechanical equipment sections. Most of the local water supply was from wells, in
many cases the water being pumped into tanks on towem by electric
pumps deriving their power from Caen. As that town was still in
enemy hands the pumps were useless, but the R.E. units were able
to get a sufficient number of water points going and there was no lack
of water for the troops. Many of the sites selected for dumps of
engineers’ stores were still under close enemy fire and could not be
used. In consequence the stores had to be put into those available,
thus causing some congestion and a breakdown in the arrangements
for the segregation of the different forms of stores.
I t will be remembered that one of the reasons for the selection of
Normandy for the assault landings was the suitability of the terrain
for the rapid construction of airfields so necessary for the close support
of the troops. As the main mass of the work on the preparation of
airfields was carried out after the first four days a description of the
work will be postponed to a later chapter. I t will suffice here to note
that by the evening of 10th June, in British Second Army area, one
emergency landing strip (ready on the 7th) a t Asnelles and three
refuelling and rearming strips had been completed and work was in
hand on a number ofother sites.
Thus four days after the first landings the two Allied Armies,
British and American, were fairly established in the bridgehead they
had captured, with their rear organizations beginning to take shape.
The position was still one for anxiety, for few troops but the assault
divisions had been landed, the front extended for some fifty miles,
reaction by German reserves might be expected hourly, and the

’

Map 13

.

t

W O R K O N T H E BEACHES

359
weather had remained somewhat stormy, thusdelaying the unloading
of stores across the beaches and the start of work on the artificial
“Mulberry” harbours. But the German “West Wall” had been
pierced, the foremost defences overrun, and the greatest invasion in
history launched well on the way to ultimate success. In all this the
engineers of the forces, British, Canadian and American, had taken
no small share and could look back with pride on a job well done,
and forward to further success to be achieved with “toil and sweat
and blood.”

CHAPTER XI11
NORTH-WEST EUROPE, 1944-45 (11)
T H E BREAK-OUT AND ADVANCE ACROSS RIVER
SEINE
The Allied plan-Early operations to clear and enlarge the bridgeheadSecond Army attack, 19th to ~ 3 r d
June-Operations east of Caen,
18th to zIst July-American
operations in early July-Engineer
work behind the armies-“Mulberry” Harbours-Other portsRoads-Survey-Other engineer work in Army area-The “Breakout”-Crossing of the River Seine-Capture of Le Havre.
(See Map IZ,facing page 321 in Chapter XII; Map 14, facing
page 385 in this Chapter, and Map 15, facing page 388 in this
Chapter.)

THEALLIEDPLAN

HAVINGestablished the Armies ashore, General Montgomery’s ultimate plan was to hold with British Second and Canadian First
Armies the area about Caen as a pivot of manoeuvre, to break out
south of the Cotentin peninsuIa with U S . First and Third Armies,
and then to swing westward on the pivot to Paris and the Seine.
Before this plan could be brought into operation it was necessary to
build up the forces in Normandy in men and material, to deepen the
hold on the country to obtain room for the build up and elbow room
for manoeuvre, to establish ports for the maintenance of the forces by
the capture of Cherbourg and the construction of the “Mulberry”
artificial harbour, and to amass the necessary stores and ammunition
for the breakout operations and the ultimate advance. Though this
entailed a generally defensive attitude for the time being, he was
determined not to surrender the initiative already gained and in
particular to force the enemy to employ his reserves, especially in
armour, to hold the positions he still retained. He wished to attract
the mass of the enemy’s armour to the eastern flank about Caen so as
to reduce the forces which would be available to withstand the
American Armies when they started their breakout. The tasks,
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therefore allotted to the British and Canadian Armies were by
offensive action to deepen their bridgehead, particularly by the
capture of Caen, and to force the German High Command to fritter
its reserves away in bolstering up their line in this sector of the front.
In the meanwhile the job of the American Armies was to capture
Cherbourg and the Cotentin peninsula, extending their hold southwards to obtain room for their breakout.
As their part in the plan the Allied Air Forces continued their
attacks on German communications, so successful before the invasion,
and attacked all movements of enemy reserves, particularly armour,
towards the battle front. These attacks were so efficacious that the
German armoured divisions arrived late and in dribblets, having
many casualties en route. Thus the British attacks not only attracted
the enemy armour away from the American front, but forced the
enemy to employ it piecemeal in puttying up their defences.
EARLYOPERATIONS
TO CLEARAND ENLARGE
THE BRIDGEHEAD
Thus relieved, the American Armies gradually expanded their
hold and brought in two more Corps, VI11 and XIX, and thus were
in a position to strike across the base of the Cotentin peninsula and so
isolate Cherbourg. Not without heavy fighting, for the Germans
diverted what reserves they had in the west, even at the expense of
their troops opposing U.S. V Corps in the area St. Lo-Caumont, to
the defence of the peninsula and port. U.S. VI1 Corps drove forward
through St. Sauveur and reached the west coast of the peninsula at
Barneville on 18th June. Then, turning north, VI1 Corps swept on
towards Cherbourg, the last survivors of the garrison of which surrendered on 27th June. The port installations of Cherbourg were
found to have been badly wrecked by the Germans who had also
thoroughly mined the basins and anchorages. The Allied Navies and
American engineers immediately started to clear and repair the port,
and, though the work was carried out with great skill and energy, and
accommodation for small craft was soon available, it was late in
August before the port was fit to carry heavy lifts from deep-water
berths. With Cherbourg in its possession, American First Army was
in a position to extend its hold farther south in preparation for the
break out while, over the beaches and through the gradually
expanding port, it built up reserves of ammunition and stores. In a
series of operations, by 18thJuly, they had pushed their line forward
as far as Lessay on the west and thence through St. Lo to Caumont.
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As a first development of the plan, on the Britishfront, XXX Corps,
now fully landed and including besides 50th Division, 7th Armoured
Division (C.R.E. Lieut.-Colonel A. D. Hunter; R.E. units-4th and
621st Field and 143rd Field Park Squadrons), and 49th Division
(C.R.E. Lieut.-Colonel R. N. Foster; R.E. units-~g4th, 756th and
757th Field and 284th Field Park Companies), was ordered to strike
south, west of Caen, and then to swing left-handed to envelop the
defences of the town which in the meanwhile would be pinned in the
north by pressure of I Corps. This was the first experience of British
troops in fighting in the Bocage country which lies inland in Normandy. I t is a country of small fields bounded by high banks and
difficult at all times for the operation of armour. 7th Division was not
best suited either in equipment or experience for such warfare.
Armed with comparatively light Cromwell tanks it was no match in
guns or armour for the German “Tiger” tanks which it was to meet,
and, accustomed as the “Desert Rats” were to the unrestricted and
rapid movements of the Western Desert campaign, it was at a disadvantage in this close country. Its field squadrons were to encounter
a new form of employment which was to loom large for the engineers
in the ensuing operations. This was the breaching of the bocage
banks by petard bombs or hand-placed charges to make passages for
the tanks. After an initial success, in which the tanks of 7th Armoured
Division penetrated to Villers-Bocage, they encountered Tiger tanks
against whose armour their 6-pounder guns could achieve little and,
with their own armour pierced by the heavier guns of the Tigers,
they had to give way after losing many tanks and other vehicles. Not,
however, before they had destroyed several Tiger and other German
heavy tanks which could ill be spared from the meagre resources in
armour available to the enemy at the time in Normandy.
While fresh formations and stores were being landed to enable
further attacks to be mounted, the bridgehead was finally cleaned up,
the last German centre of resistance, that at the radar station west of
Douvres, being liquidated by 17th June. This was largely a Royal
Engineer operation. The defences ofthe radar station consisted of two
strong points with deep underground shelters and strong reinforced
concrete posts above. These were surrounded by a deep belt of mines
and wire, and mounted many anti-tank and machine-guns with a
garrison of over 200. The main attack was mounted against
the north-east face by 26th Assault Squadron with a squadron of
“Crabs” of 22nd Dragoons and supported by Royal Marine Commandos. Diversionary attacks from south and west were mounted by
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77th Assault Squadron. Four assault teams each of two “Crabs” and
a troop of AVREs carried out the attack. This was completely
successful. Following the “Crabs” which flailed passages, the
AVREs pressed forward bombarding the concrete posts with their
petards and then dismounted crews who placed “Beehive” charges
under cover of smoke. Following up closely the Commandos went in
and the garrison surrendered. In the action the R.E. had four
AVREs destroyed and three damaged by mines, three other ranks
being killed and seven wounded.
TO 2
SECOND
AWY ATTACK-I~TH

3

JUNE
~

~

Though pressure was maintained no further major attack was
made on the British front till more troops had landed. Owing to
rough weather, culminating in a storm which raged from 19th to
n3rd June, the build-up was delayed and it was not till 26th June,
when VI11 Corps had practically completed its landing and concentration, that a major operation could be mounted. This was a
further attempt, by an attack west of Caen, to get across the rivers
Odon and Orne and encircle Caen. The main weight of the attack
was on the front of VI11 Corps, commanded by Lieut.-General
R. N. O’Connor,‘ with Brigadier H. H. C. Sugden as C.E., by I Ith
Armoured Division (C.R.E. Lieut.-Colonel G. L. Galloway,%13th
and 612th Field Squadrons and 147th Field Park Squadrons), 15th
Division (C.R.E. Lieut.-Colonel R. K. Millar,3 20th, 278th and
279th Field and 624th Field Park Companies), and 43rd Division
(C.R.E. Lieut.-Colonel H. E. Pike,‘ 204th, 260th and 5 p n d Field
and 207th Field Park Companies). XXX Corps on the right flank of
VI11 Corps pressed forward to cover the flank. 81st Assault Squadron
was placed under command of 15th Division which headed the
attack till the bridgehead over the Odon was secured, while 82nd
Assault Squadron assisted 49th Division of XXX Corps. In attacks,
which were continued till 29th June, the two Corps battled forward
against determined resistance, but, though VI11 Corps established a
bridgehead over the Odon north-east of Evrecy, 260th Field Company of 43rd Division under Major W. A. Vinycomb6 constructing
lLieut.-General Sir R. N. O’Connor, K.c.B., etc.
aLieut.-Colonel G. L. Galloway, D.s.o., G.M.
Wolonel R. K. Millar, D.S.O.
‘Colonel H. E. Pike, c.B.E., D.S.O.
6Major W. A. Vinycomb, M.C.
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a crossing of logs and stones under heavy fire in which severe
casualties were suffered, the success could not be exploited further.
The Germans used all troops they could collect to resist and counterattack. Some of the most determined resistance was put up by 12th
S . S . Engineer Regiment which was taken off its normal duties and
thrown into the line. But most important, the secondary object of the
offensive, that of attracting the enemy armour which might otherwise have been directed to oppose the Americans, was fully achieved.
At the end of the battle of the eight panzer divisions in Normandy
seven and a half were opposing the British. The majority had been
used in puttying up the line, and the few which were collected and
launched in a counter-attack on the 29th were decisively defeated.
I n the early stages of the battle the R.E. units had been employed
largely on mine clearance and the clearance of debris from the
forward roads. The assault squadrons with AVREs assisted the
infantry by petard fire in the capture of strong points in villages. A
counter-attack by 49th Division to retake Fontenay-le-Pesnel largely
succeeded owing to the efforts of a troop of AVREs which assumed
the role ofinfantry tanks and itself took thirty prisoners. In the pause
after the battle VI11 Corps engineers were largely employed on the
unaccustomed job of burying dead cattle which strewed the fields to
the danger of the health of the troops. Bulldozers came in very useful
for the purpose.
Between 8th and 10th July, I Corps, assisted by a previous bombardment of the German positions by R.A.F. heavy bombers,
attacked and captured the northern portion of the city of Caen, but
was stopped at the River Orne across which all the bridges were
found to be blown and the enemy holding the southern bank in
strength. The destruction caused in the town by the heavy bombers
necessitated the mobilization of all bulldozers in the Corps to clear
roads through the rubble.
With the arrival of fresh formations some regrouping, in preparation for further offensive action, took place in the first week of July.
XI1 Corps, commanded by Lieut.-General N. M. Ritchie,' with
Brigadier F. Mitchell-Parkera as C.E., took the place of VI11 Corps
to the west of Caen; I1 Canadian Corps (Commander Lieut.General Simmonds; C.E. Brigadier King-Black) assumed control of
the Caen Sector east of the Orne. Between 10th and 18thJuly, X X X

'Lieut.-General Sir N. M. Ritchie,
*Brigadier F. Mitchell-Parker.

K.c.B., etc.
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and XI1 Corps in hard fighting extended their holding beyond the
River Odon, assault squadrons R.E. assisting sometimes in the
capture of fortified villages and buildings.
OPERATION

I

I

EAST OF CAEN,

I ~ T HTO 2IST JULY

These attacks were largely preparatory to a more extensive
operation mounted by I1 Canadian, I and VI11 Corps between 18th
and 21s.t July. The purpose of this offensive was to pass southward
between the rivers Ome and Dives, from the bridgehead east of the
former river, extended eastwards by I Corps, a mostly armoured
VI11 Corps which should strike towards Bourgebus and then fan out
exploiting in the direction of Falaise. On the right flank I1 Canadian
Corps was to clear the suburbs of Caen south of the Orne, and then
to advance in support of the right flank of VI11 Corps. At the time of
launching the operation our troops held a bridgehead east of the
Orne extending only about half-way to the Dives, and the corridor
through which VI11 Corps should emerge was therefore narrow.
Even if I Corps succeeded in clearing the ground up i o the Dives the
deployment of the mass of armour in VI11 Corps would be difficult.
Forward routes and communications were therefore of great importance, and the engineers of the Army had much preparatory work
to do.
At the beginning of July, the bridges existing across the Ome
forming the means of access to the bridgehead east of the river
consisted of-

1

I

I
Il

A 375-ft. Class 40 Bailey Pontoon bridge built, to replace a
two-span Bailey bridge over the locks at Ouistreham, by 19th
and 234th Field Companies (“York I ” ) and its continuation
over the Orne, also a Bailey pontoon bridge, by 71st and 234th
Field Companies (“York I I ” ) .
( b ) The previously captured bridges over the two waterways near
Benouville (“Pegasus” and “Rainville”).
(c) Two Class 40 bridges, to duplicate those in ( b ) , built on 10th
and 11th June by 71st and 263rd Field Companies (“London
I and I I”).

(a)

To supplement these the following bridges were built for the concentration and maintenance of troops for the coming operation:( I ) The bridges over the locks at Ouistreham were replaced by
19th Field Company (“Tower I”) and a Class 40 Bailey Pontoon
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bridge in continuation over the Orne (“Tower 11”) by 234th and
240th Field Companies.
( I I ) Class 40 Bailey bridges (“Tay I and I I ” ) were built by 89th
and 90th Field Companies over the two waterways near Blainville,
about two miles up-stream of “Pegasus” and “Rainville” bridges.
( I I I ) These two last-named bridges were strengthened to take
Class 40 loads.
In this way five Class 40 routes were made available across the
canal and river. The extra work was undertaken by C.R.E. I Corps
Troops, Lieut.-Colonel R. W. F. Poole (Igth, 234th and 240th Field
and 105th Field Park Companies), who had at his disposal besides his
own units, 18th G.H.Q.Troops R.E., C.R.E. Lieut.-Colonel J. H.
Boyd (74th, 84th, gIst, 173rd, and 213th Field Companies). ks
secrecy was important, the stores were brought up in advance and
concealed near the sites of the work, the whole of the actual construction being carried out on the night of 17tbi18th and the
morning of 18thJuly. Besides the bridges much work had to be done
on improvements of roads and tracks forward and in mine lifting.
The latter was particularly difficult and dangerous work as many
fields and belts had been laid by troops with little experience of mine
warfare in the early somewhat fluid stage of the fighting. It was found
impossible in the time available to clear minefields as completely as
the Commanders of armoured formations desired, and it was
decided in the first instance to clear only broad tracks for the debouchment of the armour. The route development proved such a
huge task that, though work started on 13th July, it proved to be
beyond the engineer resources of Second Army, I and VI11 Corps
troops, and it was necessary for the R.E. of attacking divisions to lend
a hand. Mine clearance was made the responsibility of C.R.E. 51st
Division, Lieut.-Colonel H. R. Carr, and, even with the reduced
programme, it was necessary to lend him a field company of 3rd
Division.
The attack was launched on the morning of 18th July. I Corps,
51st and 3rd Divisions, met with stubborn resistance and, though
making some progress eastwards and making more room for the
move of VI11 Corps, was not successful in pushing the enemy from
the west bank of the Dives. VI11 Corps, Guards, 7th and 11th
Armoured Divisions with part of 26th Assault Squadron R.E. under
command, at first progressed rapidly but then encountered determined opposition on prepared rear defence lines by reinforcements of
enemy armour. This resistance and the incidence of heavy rain
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brought the advance to a halt on the rgth, but not before an advance
of seven miles had been achieved. Meanwhile I1 Canadian Corps,
2nd and 3rd Canadian Divisions, by a movement up the right flank of
the Orne, clearing the suburbs in the southern part of Caen, advanced
to support the right flank of VI11 Corps, and enabled its R.C.E.
companies to repair the bridges over the river in the town. The chief
difficulty in the performance of this latter task lay in the clearance of
the site, and on the approach routes on either bank of the river, of
the masses of rubble, the result of the heavy artillery and air bombardment to which the town had been subjected.
While the results of this operation were not up to what many
people expected, it achieved the principal objectives which General
Montgomery had in mind. It provided a good bridgehead over the
Orne well supplied with communications from the beaches and
maintenance areas, the more open country clear of Caen had been
reached, and, most important, the mass of the German armoured
formations had been kept away from the front of the Americans who
had been busy in the meantime deploying greater strength and
improving their hold in Normandy. The failure of the enemy troops
to prevent the substantial advance, and the heavy casualties in men
and material suffered by their units, brought home to the German
higher commanders on the spot, if not to Hitler and his entourage far
away in Berchtesgaden, the hopelessness of trying to drive the Allies
back into the sea. On ~ 1 sJuly,
t
von Kluge, now Commander-inChief of the German forces in France, reported to the Fuehrer the
hopelessness of the position and the advisability of making peace.

AMERICAN
OPERATIONS
IN EARLY
JULY
During the first two weeks in July, while British Second Army was
keeping the German forces and the mass of their armour busy near
Caen, American First Army, now consisting of four Corps, was
steadily improving its position. In order to get room to deploy for the
breakout it was necessary to push the forward troops well to the south
of the enemy inundations near the base of the Cotentin peninsula.
The country was close and favourable to defensive tactics, and the
Germans, realizing the importance of the ground, defended every
yard with great stubbornness. But by 18th .July, the Americans had
pushed their line forward to approximately the line of the road
Lessay-St. Lo-Caumont. The stage was set for the great offensive
which was to sweep the enemy in six weeks from the soil of France.
R.E.9-N
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ENGINEER
WORKBEHINDTHE ARMIES
Before describing this great operation we must turn to see the
work by which British Commonwealth engineers made possible the
build-up and deployment of the British Second Army after emergency measures which were adopted during and in the first few days
after the assault on the beaches. In addition to the mass of stores
which was soon being landed through the artificial ‘Mulberry” port,
a description of the construction of which will follow, stores, vehicles
and men continued to pour in over the beaches and it was necessary
that the latter should be developed and organized to store and handle
them. As has been noted, this work was early taken over from the
assault divisions by beach sub-areas of which there were three, each
with its own C.R.E., one for the beaches of each assault division. Each
of these Cs.R.E. had at his disposal four or five field companies and
one or more mechanical equipment sections. On I zth June, control
of these beach sub-areas was taken over from corps by I I L. of C. area,
the senior engineer officer of which was 4 C.E. (Works), Brigadier
K. I. Gourlay.‘ As elbow room increased four Cs.R.E. (Works) were
allotted areas of responsibility. Two of these were in the Army Area
behind Corps. One was responsible for Works in the area of the
“Mulberry” port, the other took over work on the development in
and around the small port of Port-en-Bessin. Army Troops Engineers
were under command of I O A.G.R.E., Colonel L. 0. Clark.
To improve the efficiency of the discharge of cargoes on to the
beaches, in the first instance Naval Pontoon Causeways were constructed to provide a firm roadway over those beaches where a clay
substrata involved the danger that prolonged traffic would destroy
the tracks, and also to provide dry-shod landings for vehicles which
had not been water-proofed. The construction was in the hands of
15th (Kent) G.H.Q.Troops R.E., C.R.E. Lieut.-Colonel L. R. E.
Fayle, who had been speciallytrained for the job beforehand. Though,
owing to partial failures in the arrangements for towing across the
Channel, and later to damage by storm, the number and speed of
these causeways was not up to expectations, the Kent R.E., working
with a will with the material as it came to hand, had some in
h
and in the next week 1,339 vehicles, 35,150
operation by I ~ t June,
personnel, and 450 tons of stores were disembarked hy this means.
The stream along the causeways continued for some weeks in spite of
the improvement in other means of discharge.
‘Brigadier K. I. Gourlay, D.S.O., O.B.E., M.C.
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The Transportation Service was at this stage chiefly concerned
with the development of these, as the failure to capture Caen prevented the projected start being made on the reorganization of railway workshops and yards at that town, for which purpose a Railway
Operating Group and one company arrived during.June. O n 4th
July, the first train ran from the port of Courseulles to the newly
formed Transportation Stores Depot at Luc-sur-Mer. From the
earliest stages of the landing the I.W.T. organization assisted in the
discharge of stores on to the beaches with tugs, ramped barges and
“Rhino” ferries, but the main task of Transportation was the
development of ports.
“MULBERRY”

‘
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One of the most important of these was the “Mulberry” artificial
harbour at Arromanches. I n the planning of Operation Overlord,
it will be remembered that the construction of such harbours was
considered a vital necessity, in view of the impossibility of capturing
intact a sufficiently large port in time to be of use for the early
maintenance of the armies. I t had been decided that two should be
built, one for the American Armies and one at Arromanches for
British Second Army. The idea of building such a harbour had been
explored in 1942 with a view to providing a protected anchorage in
the Indian Ocean to take the place of Singapore when that port was
captured by the Japanese. Though this earlier proposal was never
put into practice, the preliminary experimental work carried out in
connexion with it proved of value when those for the Normandy
landings were under design.
The general principle adopted in the construction of these harbours
was the provision of a sheltered anchorage enclosed by breakwaters
formed of sunken ships and in deeper water of prefabricated submersible elements, which could be floated into position and sunk.
Inside the harbour so formed floating piers could be constructed out
from the beaches at which craft could discharge at all stages of the
tide. The design and arrangements for the construction of the various
parts was in the hands of Brigadier Bruce G. White,’ of the Directorate of Ports and I.W.T. in the Transportation Branch of the War
Office. He was assisted by a panel of Civil Engineering experts.
In the design eventually put into operation the breakwaters were
’Brigadier Sir Bruce G. White,

K.B.E
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formed partly of lines of concrete caissons, known as “Phoenix,”
ranging in size from 2,000 to 6,000 tons. These were to be towed
across the Channel, each by two large tugs, and sunk in position in
depths of water up to five and a half fathoms. Their height was so
determined that as far as possible the parts of the breakwater exposed above water level would be of approximately the same height.
Other parts of the breakwater were formed by sinking blockships.
The sheltered areas inside the breakwaters were known as “Gooseberries.” The piers, which were also prefabricated, were made into
tows some 600 feet long, for transport across the Channel. On arrival
they were to be connected up to form floating roadways, up to threequarters of a mile in length, which were provided with pier heads
formed of floating steel pontoons. These piers, known as “Whales,”
were designed, both as regards stiffness and depth of water at low
water, to take alongside hospital ships, coasters and barges.
I n February, 1944, Brigadier A. E. M. Walter’ was appointed
Director of Ports and I.W.T. in 21st Army Group, and at the same
time took command of a force, specially organized for the construction of the British Harbour and named “Port Construction” Force
“Mulberry B” to distinguish it from its American counterpart for
“Mulberry A.” His deputy for construction was Colonel G. E.
H0warth.e This force was composed largely of R.E.
At one time it was suggested that the construction should be confided to a civilian contracting firm, but this solution was rapidly
rejected as unfeasible. I t is interesting to note that a similar suggestion had been made in 1939, when the demands of the R.A.F. for
the rapid construction of airfields in France had posed a problem in
technical manpower to the War Office. Such a proceeding would be
virtually impossible in the fighting zone of the armies operating in a
foreign country.
As the Construction Force took shape responsibility for the preliminary arrangements, as far as the Army was concerned, was taken
over gradually by Brigadier Walter acting in close co-operation with
his Naval opposite number who would be responsible for the towing
and naval part of the construction.
Combined Headquarters for the Force sailed on “D” Day and
5 ( I I th June) when it
operated from H.M.S. Aristocrat till D
transferred ashore. Preliminary survey and the construction of piers
started at once also the sinking of blockships known as “Corncobs,”
1Brigadier A. E. M. Walter, C.B.E.
Wolonel G . E. Howarth, o.B.E., M.C.
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to form the first “Gooseberry.” By 9th June, 1,500 ft. of the centre
pier and 600 ft. of the east pier had been built and the shore
approaches completed. Next day the first “Phoneix” was planted,
and on the I I th the first “Gooseberry” was sufficiently completed for
craft to discharge in sheltered water. By 15th June the east stores
pier was complete with one pierhead ready to receive ships. Meanwhile work continued on the placing of “Phoenix” and the construction of other piers, etc.
On 19th June a heavy storm struck the coast and raged for four
days. The American “Mulberry” harbour, which experienced the
worst fury of the gale, was almost irreparably damaged and many of
the tows coming to the British port were damaged. Due largely to
herculean efforts by the British Port Construction Force, the parts of
the British harbour which were in position were preserved, and the
harbour itself gave shelter to 155 minor landing craft which would
probably have been damaged or lost, and it proved possible to
discharge 7,265 tons through the port during the four days of the
storm. In the words of Brigadier Walter, “It was the morale of the
Force that built Mulberry and saved it during the storm of 19thJune,
and not merely technical skill.” As a result of a review of the situation
after the storm had abated, it was decided to abandon construction
of the American “Mulberry” and to concentrate on the salvage of
parts to complete the British harbour. Owing to the storm and the
time taken in reorganizing the work, ships did not start discharging
at the east pier till 23rd June, and the pier for L.S.Ts. (Landing
Ships, Tanks) was not completed till 17th July. On 27th June,
Brigadier Walter handed over executive charge of the work to his
deputy in the Port Construction Force, Colonel S. K. Gilbert,’ so as
to be able to concentrate on his wider duties as Director of Ports and
I.W.T.
The value and necessity of the “Mulberry” Harbour has been
questioned in view of results. I n point of fact, up to the end of
October, 1944, of the stores, personnel and vehicles landed, only
approximately 2 5 per cent, 20 per cent, and 15 per cent respectively
were landed through “Mulberry”, the rest coming ashore over the
beaches and through the small existing ports in the British area,
Port-en-Bessin and Ouistreham, and later those in the Pas de Calais.
But previous experience had not fully demonstrated the capabilities
of the new types of landing craft to discharge such large loads of men
“MULBERRY”

‘Colonel S. K. Gilbert, E.R.D.,

T.D.
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and materials over open beaches, and, barring the storm of 19th to
23rd June, the Allies were fortunate in the weather which allowed
such landings to be carried out without much interruption. At the
same time it must be recorded that during the four days of the storm
58 per cent of the total of stores landed came in over the exposed
beaches, thus showing that with adequate and efficient landing craft
the possession of a sheltered port was not such a vital necessity.
However, in view of lack of practical experience previous to the
inception of the project, there was considerable justification for
persistence in its completion, particularly as a policy of insurance.

OTHERPORTS
While work on the construction of the “Mulberry” harbour was
proceeding other Port Construction and Repair units were busy on
the clearance, repair and development of the small existing ports on
the British sector of the beaches. The most important of these was
Port-en-Bessin which was developed for the importation of petrol.
Here little damage had been done except by Allied shell fire, and the
few repairs and the removal of a sunken ship was done by the Royal
Navy. Transportation units, however, improved the entrance
channel working at low water with bulldozers. The work on the
bulk petrol installations was in the hands of a Works C.R.E., Lieut.Colonel R. W. C. Smales,‘who had under his command 662nd and
663rd Artisan Works Ciocwanies, 545th Electrical and Mechanical
Company, and stores, bomb disposal and mechanical equipment
sections. By 5th July, two ship-to-shore pipelines, pumps, and
storage capacity for 7,200 tons were cb;mplete and a pipeline was
being carried forward towards Baycux, and another to the west to
help the Americans had been started. By 25th July the ship-to-shore
pipelines had landed 68,000 tons of petrol and oil which was I O per
cent of the total tonnage of all stores brought ashore in the period.
Courseulles, which was a small fishing harbour, was also found
largely undamaged, and was cleared to provide a sheltered basin for
small craft. Ouistreham was at first under enemy shell and mortar
fire and little work could be attempted. During July sunken craft
were blown up by R.E. divers and removed and the lock gates
repaired. As soon as the Canadians had cleared Caen on 19thJuly
work was started at Courseulles by Transportation units, and by 24th
August vessels were passing through the canal to the docks a t Caen.
1Lieut.-Colonel R. W. C . Smales.
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ROADS
The development of roads and tracks leading from the beaches
and ports, their extension and cross connexion inland threw a heavy
strain on the engineers of formations and of the Works organization.
The continuous flow of troops and material into the comparatively
small bridgehead led to a terrible traffic congestion, which not only
produced a continuous demand for more roads and tracks, but made
the maintenance problem on heavily used roads a difficult one. On
a main road a peak figure of I 3,000 vehicles a day in one direction
with 5,200 coming the other way gives some indication of the turmoil.
To add to the difficulties there was a complete absence of hard stone.
In planning the operation the early capture of Caen with its excellent
quarries had been assumed. Failure to achieve this part of the plan
cut off this source of supply, and the only stone to be found within
the bridgehead was a soft limestone which, though used in large
quantities, proved almost useless under the heavy traffic.
The principal towns were by-passed by new construction. A
notable example was that round Bayeux constructed by Lieut.Colonel T. I. Lloyd's 7th Army Troops Engineers. This was 4 miles
long, 45 ft. wide between side drains, with a roadway 2 1 ft. wide
chiefly composed of Sommerfeld track and chespaling covered with
sand and gravel. This by-pass was opened to traffic on 2nd July.
Meanwhile an inner road round the town with a formation 78 ft.
wide was started and completed later with a properly graded and
compacted surface.

AIRPIELDS
Reference has been made earlier to the provision of airfields, so
important from the operational point of view. While control of all
airfields construction in Second Army area was ultimately centred
under the C.A.G.R.E., Colonel G. N. Tuck,' for the first five days
after the assault the Airfield Construction Groups acted on a prearranged plan under the orders of the C.Es. of assaulting corps, 23rd
(Lieut-Colonel R. H. Havers), and 25th (Lieut.-Colonel G. C.
Clark) Groups being under I Corps, and 13th, 16th, and 24th
Groups under XXX Corps. Sites for a number of strips and airfields
had been selected previously from the map and from intelligence,
but C.Es. and the C.A.G.R.E. were allowed latitude to change to
1Major-General G. N. Tuck, O.B.E.
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others if those selected proved unsuitable. In the event the intelligence proved very accurate and no important changes had to be
made. Though the tactical situation impeded the start of work on
many sites the programme of construction was surprisingly closely
adhered to.
The first emergency landing strip, that at Asnelles, was got into
operation by 16th Airfield Construction Group on 7th June. By 17th
June, five air landing grounds had been progressively finished, and
by the end of the month a total of ten had been taken over for
operation by the R.A.F. The most serious trouble, which had not
been fully foreseen, was dust. The soil in the area, though having the
expected advantage of drying rapidly in good weather, proved to be
very dusty, and peculiarly abrasive to engines of aircraft and graders
not fitted with filters. Some alleviation of the nuisance was obtained
by the use of oil and P.B.S. but these were available only in small
quantities at this stage of the build up. Work was started on water
supply installations for the airfields, but these were a major project
and could not be completed in time to be of use in the ensuing
battles.
The work was not without its excitements. The advanced party
of one group on arrival at its site were warned off as a tank battle was
in progress and the contestants must not be disturbed. Others had
their work interrupted and suffered casualties from enemy shelling,
which was so severe in some cases that, though the airfields were
completed, the R A F . were not able to operate from them.
SURVEY
The maps needed by assault formations and units had been issued
to units before embarkation. These arrangements worked well though
there were occasional troubles for which allowances had been made
and were soon remedied. One formation headquarters forgot to take
its maps with it in the ship. This was reported to A.D. Survey, 21st
Army Group, at I a.m. on “D” Day. A message was sent back, the
necessary maps were drawn from a store in Essex, sent by truck to
Southend, from the pier at which place they were loaded into a naval
launch and delivered to the erring headquarters in mid-channel.
Till the arrival in Normandy of Headquarters 21st Army Group,
survey responsibility in the bridgehead fell on the D.D. Survey
Second Army, Colonel A. W. Heap.‘ The first survey personnel to
‘Colonel A. W. Heap,

O.B.E.
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disembark on “D” Day were four sappers with ten tons of maps to
form the nucleus of a store. These were soon followed by the major
portion of 3rd’ (Army) Field Survey Depot R.E. with a further sixty
tons of maps and a small quantity of transport. This unit was followed
later in June by 4th and 5th Field Survey Depots, to build up a map
depot in Caen after its capture.
Other early arrivals in France were 519th and 521st Field Survey
Companies which started work checking up the existing triangulation and survey data.
Gradually more units arrived and the full survey organization was
built up till the R.E. units comprised:Under 21st Army Group:
515th Field Survey Company.
4th, 5th, and 25th Field Survey Depots.
4th, 5th, and 9th General Field Survey Sections.
13th, 14th, 15th, and 16th Map Reproduction Sections.
1st Air Survey Liaison Section.
Under Second Army :
14th, 51gth, and 521st Field Survey Companies.
3rd (Army) Field Survey Depot.
Ist, znd, and 3rd General Field Survey Sections.
OTHERENGINEER
WORKIN ARMYAREA
Space does not permit of any detailed description of the many
other tasks which fell to the lot of the Royal Engineers and their
Canadian brethren in the back areas during the period of the buildup, and later during the advance through France till other ports
could be brought into use. Bomb disposal units though not much
concerned with enemy aircraft bombs, the Luftwaffe being chiefly
noticeable for its absence, found much to do when the extension of
the area held covered that on which the brunt of the Allies’ bombing
fell. They also assisted formations in the clearance of mines and
booby-traps.
Even at this early stage much work had to be done on the various
installations which went to make up the Rear Maintenance area.
Numerous water points were established. Immediately the Canadians
had cleared the enemy from Caen, late in July, work started on the
rehabilitation of the electric power station in the town which had
been completely wrecked by Allied bombing, and from which
formerly all the neighbouring country depended for its power. This
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proved a major job, and was carried out in six months chiefly by the
efforts of 549th Electrical and Mechanical Company R.E. For all
this work a very large quantity of engineer stores was brought in and
handled chiefly by 176th and 180th Workshops and Park Companies
in the early stages. This amounted to 35,200 tons in the first month.

THE“BREAKOUT”
On 25th July the Americans struck. Four divisions of their Third
Army, under General Patton, had arrived and were in reserve to the
Seventh Army, General Bradley commanding the whole as 12th
Army Group, but still under the tactical command of General
Montgomery. After fierce fighting on the first days, their success was
complete, and by 31st July they had captured Avranches at the
south-west comer of the Cotentin peninsula. Leaving one Corps to
mop up in Brittany, the American avalance, rapidly gathering way,
started to wheel to its left, aided on that flank by the advance of
British VI11 and XXX Corps, the former having been brought back
again from east of Caen. By 6th August, the Americans’ right flank,
moving freely through open country to the south of the enemy’s
main forces, was advancing eastwards from Lava1 towards Le Mans,
thus forming a pocket between themselves and the British 21st Army
Group in which was enclosed the main part of Von Kluge’s forces.
At this moment the latter, collecting all his available armour, essayed
a counter-stroke designed to strike through the left of the U.S. forces
to Avranches and so to cut their line of communications. After a slight
advance in the early stages this last bid for victory was checked within
two days without affecting the Allied operations.
While British Second Army west of Caen kept the German troops
opposed to it under continuous pressure, the newly formed Canadian
First Army south and east of Caen, commanded by Lieut.-General
Creerar, C.E. Brigadier A. J. MacLean, comprising I1 Canadian and
I British Corps, was now given the task of driving forward towards
Falaise to join hands with the American Third Army, now striking
northwards from Le Mans, and so close the “Mouth of the Bag”
behind the German forces farther west. The blow, which was
mounted on the night of 7thi8th August, was carried out by I1
Canadian Corps (C.E., Brigadier G. Walsh) with 5rst British and
2nd Canadian Divisions. Troops of 79th Division, including 7gth,
80th and 87th Assault Squadrons R.E., were placed under command.
These last-named units were chiefly employed in marking routes
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forward during the night advance of the armour, and gained the
commendation of Commander, 2nd Canadian Armoured Brigade.
Against bitter opposition the attack was pressed home, and by the
13th the foremost British troops were a little north of Falaise, while
troops with U.S. Third Army entered the outskirts of Argentan.
Alarmed at the threat to their line ofretreat the German forces, whose
most westerly troops were still a little east of Vire, began to withdraw
eastward, at the same time offering determined resistance to the
Allied troops which were trying to close the pocket. In hard fighting
on the 16th, I1 Canadian Corps captured Falaise. Both British and
American forces now shifted their centres of effort farther east as it
was clear that the enemy was endeavouring to save at least his
armour. On 19th August, the Polish Armoured Division with I1
Canadian Corps joined hands with American V Corps about Chambois. The bag was closed if not completely sealed, for the next day,
as the result of attacks from west and east on the Allied “stopper,” at
great cost a portion of the armour escaped. The battle of theFalaiseMortain pocket was virtually over, though the final mopping up
took several days. There was no mass capitulation for the German
forces within the pocket were completely disorganized and most of
their generals had fled. Those who escaped the attacks of the Allied
air forces, which turned the pocket into an inferno, mostly surrendered in small bodies. In all these operations the engineers were kept
busy, but did not encounter any special difficulties, as few mines were
encountered and the enemy had failed to make any important
demolitions.
But the Allies had not waited for the closing and mopping up of
the pocket. Though it had diverted part of its force to the closing of
the south side of the pocket mouth, American Third Army pressed on
eastwards. On 16th August, three days before the mouth of the pocket
was closed, American troops entered Orleans and Chartres. Next
day the left flank of Third Army U.S. was diverted northwards
towards the Seine, to endeavour, in conjunction with a drive by
First Canadian Army which started at the same time towards
Lisieux, to encircle in a still larger pocket the remnants of the
German forces south of the Seine. As British z 1st Army Group could
not be diverted to this river till the Falaise pocket had been fully
liquidated and its troops reorganized to face east, the American
drive, having reached the river at Mantes-Gassicourt, was directed
down the south bank towards the sea. On the 25th, Elboeuf due south
ofRouea was entered and contact made with First Canadian Army.
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This freed the Americans to return to their original axis of advance,
being relieved as far east as Vernon by Second British Army. I Corps,
on the left of First Canadian Army, encountered determined resistance from fresh German troops south of the Seine who covered the
withdrawal by ferrying of a considerable proportion of their forces who
were south of the river. Even so a large number of casualties were
inflicted and many prisoners and much material fell into our hands.
Since the beginning of the “breakout,” on 26th July, ZIO,OOO
prisoners had been taken, and enemy casualties in killed and
wounded were estimated at about 240,000; 3,500 guns and 1,500
tanks had been captured or destroyed, and enormous quantities of
material and transport remained in Allied hands or were left on the
battlefields a charred and derelict dump heap.
CROSSING
OF

THE

RIVERSEINE

At this moment there was only one thought in the minds of Allied
engineers. “The Seine.” T h e landing on the Normandy beaches
behind them, a great new adventure loomed on the horizon to the
north-east. Right across the Allied northern front lay a broad river,
across which, certainly on the front allotted to the British Armies,
every bridge had been demolished, and behind which it was to be
assumed the enemy was gathering his strength to resist further progress. Speed in getting across the river was of the utmost importance
before the enemy could recover his poise. The responsibility resting
on the engineers was great. The task had been long foreseen and
prepared for. Units had been specially trained, equipment had been
brought over from England and stored in readiness in the bridgehead.
Even so, when, after two and a half months of comparative stagnation near the beaches, the word came that the race was on, it seemed
to the waiting R.E. units almost fantastic. As Lieut.-Colonel T. I.
Lloyd, C.R.E. 7th Army Troops, says in his account of the operation
(The Seine! The Seine! by Lieut.-Colonel T. I. Lloyd, published by
Sifton, Praed & Co.). “The Seine! The Moon! thought I.” As
early as 16th August stores and equipment were being brought
forward from the depots near the beaches to temporary dumps east
of the original bridgehead. Two bridging columns had been formed
each carrying sufficient storm boats and rafting and bridging equipment for an assault crossing by one corps on a divisional front. Each
consisted of 366 vehicles.
zxst Army Group’s plan for the crossing of the Seine was that
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Second Army should cross on the right, with XXX Corps on its
right about Vernon and XI1 Corps on its left between Les Andelys
and Louviers, while First Canadian Army should advance on the left
between Pont de L'Arche and the sea, with I1 Canadian Corps a t
Pont de 1'Arche and Elbeuf, and I Corps (British) at Duclair,
Caudbec and Quillebeuf. The move of Second Army was complicated by the fact that American troops were operating across its front
and roads had to be allotted for their maintenance and withdrawal
to the east. This led to considerable congestion on the road and the
slowing up of movement, especially of the heavy columns of bridging
stores.
For the advance to the river and the assault crossing Lieut.General B. G. Horrocks,' now commanding XXX Corps, placed
Major-General G. I. Thomas,z 43rd Division in the lead. A strong
engineer task force under the Chief Engineer of the Corps, Brigadier
B. C. Davey, was placed under the command of the Divisional
Commander consisting of, besides his own divisional R.E. units
(204th, 260th, and 553rd Field and 207th Field Park Companies)
under the acting C.R.E. Lieut.-Colonel T. H. EviW who had taken
over a few days earlier when Lieut.-Colonel Pike was wounded, 7th
Army Troops R.E. (71st, 72nd, and 73rd Field and 277th Field Park
Companies) under Lieut.-Colonel T. I. Lloyd,4 and 15th (Kent)
G.H.Q. Troops R.E. (582nd, 583rd, and 584th Field and 297th
Field Park Companies) under Lieut.-Colonel L. R. E. Fayle. In
support XXX Corps Troops R.E. under Lieut.-Colonel R. E.
Blacks were available to Brigadier Davey if required.
On 24th August, the leading brigade group of the Division set out
on its go mile march to the river, the three assault battalions being
carried in the D.U.K.Ws. in which they were to make the assault
crossing to save space on the crowded roads. An R.E. reconnaissance
party accompanied this column, and discovered that the bridge over
the River Eure, over which the column was to pass, had been destroyed, as was a road bridge over a railway. The approaches to the
road bridge were obstructed by craters and a road-block. These were
dealt with by 260th Field Company which suffered some casualties
from booby traps. XXX Corps Troops R.E. were hurried forward
'LieubGeneral Sir B. G. Horrocks, K.c.B., etc.
2Lieut.-General G. I. Thomas, c.B., etc.
8Lieut.-Colonel T. H. Evill.
'Lieut.-Colonel T. I. Lloyd, D.s.o., M.C.
SLieut.-Colonel R. E. Black, D.S.O.
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during the night, and on arrival Lieut.-Colonel Black found an
American engineer unit on the far bank with similar intentions. It
was agreed mutually that the British unit, 11th Field Company,
should build a Bailey bridge over the river, while its American
comrades would bulldoze a passage over the railway at the station.
Next morning the leading battalion with the reconnaissance party
reached Vernon which was found to be clear of the enemy, but the
latter seemed to be in force on the far bank. As a result of this first
reconnaissance it was decided that, except in one point, the plan
which had been worked out in advance from air-photos and intelligence reports was feasible. The exception was that the steepness of
the banks precluded the use of D.U.K.Ws. for the assault crossing till
work had been done on the approaches.
The only bridges, and hence the only approaches capable of
carrying the full traffic of the Corps across the river, lay in the town
of Vernon, and consisted of a girder road bridge which had been
destroyed by cutting the spans and, though infantry might scramble
across, was useless for transport, and an even more thoroughly
demolished railway bridge. I t was clear that, for the rapid establishment of a forward route for the Corps and its armour, bridges must
be built as soon as possible near the demolished ones. The bridges
required were one Class g and one Class 40 to be followed by a
second Class 40. The river at this point was between 600 and 650 feet
wide but the current at this time of the year was not rapid. In its bed,
particularly down-stream of the road bridge, lay a number of islands
separated from the enemy bank by back-waters the depth and nature
of which could not be accurately ascertained from air-photos. Across
the principal one of these ran the railway. There were also a number
ofsubmerged sandbanks in the river. Opposite Vernon, on the enemy
bank, ],ay the suburb of Vernonnet, which was occupied by enemy
posts and machine-guns as were also the many copses that grew along
the east bank. Beyond these the ground rose sharply in low hills
which dominated the river and afforded to the enemy excellent
artillery observation.
Major-General Thomas decided to make the assault with one
reinforced brigade on a two-battalion front, the battalions to attack
each side of the road bridge. I t had been intended that the first
assault troops should be carried across in D.U.K.Ws. followed up by
assault boats. As reconnaissance showed that D.U.K.Ws. could not
be used in the first instance reliance had to be placed on storm
boats.

I
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Brigadier Davey allotted tasks to the R.E. as follows:
!
!
I

i

I

Operation of storm boats, building and operation of close-support
rafts-Igth (Kent) G.H.Q. Troops R.E.
Construction of Class g folding-boat bridge-43rd Division R.E.
Construction of Class 40 Bailey pontoon bridge-7th
Army
Troops R.E.
The Kent R.E. were also later to build a second Class 40 Bailey
bridge.
Speed was essential to maintain the pace of the advance and to
give the enemy no time for reorganization for the defence of the
river line, so, although the leading troops arrived at the bank of the
river only during the morning of 25th August, the assault was
ordered for 7 p m . that evening. Though the infantry carrying parties
had had no previous practice with storm boats the craft were in the
river and the crossing started on time. The storm boats were manned
by detachments from 583rd Field Company. T h e eight boats with
the right assault battalion under Lieutenant Bellamy' had an easy
passage till within thirty yards of the far bank. Here they struck one
of the submerged sandbanks and grounded. Unfortunately at that
moment the smoke screen cleared and the boats were immediately
raked by machine-gun fire. I n spite of casualties to boats' crews and
passengers, the surviving boats plied on till, at the end of an hour,
only one boat remained in action. In this Lieutenant Bellamy, clad
only in a coat and a pair of socks as he had been in the water several
times, managed to make several trips under heavy fire. By this means,
and with the aid of D.U.K.Ws., for which an entrance to the river
had been bulldozed, and in spite of enemy counter-attacks, the
majority of the battalion was across and organized by dawn. The
crossing of the left battalion in the neighbourhood of the ruined
railway bridge was completely successful, but it had landed on the
large island and discovered that the backwater on the far side was
impassable. An effort was made to move the support company across
on the right clear of the island using D.U.K.Ws., entrances for which
had been dozed by 260th Field Company, but these were sunk, and
resort was made to the storm boats of the Kent R.E. who successfully
put the company ashore near Vernonnet.
Meanwhile 553'4 and 204th Field Companies, under Major
K. Nealons of the former company, had begun preparations for
'Captain L. A. W. Bellamy, M.C.
Wajor K. Nealon.
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building the folding-boat bridge up-stream of the road bridge. The
efforts of a bulldozer to clear an approach brought down heavy
machine-gun fire, but at 10.15 p.m. permission to start work was
given. Rafts were built under cover from enemy view behind an
island, and, though many shells and mortar bombs fell amongst the
working sappers, all were constructed during the night. But German
machine-guns were firing continuously down the line of the bridge
site and it was plainly impossible to build the bridge in daylight till
the enemy had been pushed farther back. Close support rafts had
also been built by 553rd Field Company but were not used during
the night. On the morning of the 26th, though more infantry had
crossed the river over the wreckage of the road bridge, the situation
on the far bank, where the enemy were counter-attacking with
armour, was serious and Major-General Thomas gave orders for
some anti-tank guns to be ferried over in spite of the enemy's control
of the crossing. The rafts were taken over for operation by crews of
15th (Kent) G.H.Q. Troops R.E. and on the right flank were
successful in getting the supporting weapons over. On the left,
however the fire proved too accurate and the attempt had to be
abandoned.
During the morning of the 26th, efforts were made to bring the
rafts in to bridge, but the German machine-gunners still commanded
the site. As the rafts appeared in mid-stream they were raked with
fire and in a short time about two-thirds of the crew of each raft were
casualties. But still under the gallant leadership of the N.C.Os. in
charge of the rafts the work went on. By midday half of the rafts were
in position, but the fire was still intense and casualties heavy and
Lieut.-Colonel Evil1 was forced to withdraw his men temporarily.
The progress of the infantry in the bridgehead began to have effect
during the afternoon and at 5.20 p.m. the bridge was finished and
traffic began to flow. Thougb the passage of support weapons helped
to make the bridgehead reasonably secure, in face of German tanks
not much forward progress could be expected till British armour
could be got across. As a first step, though well above the recognized
load, two armoured cars were ferried across on a close support raft.
Then, as there was little prospect of the Class 40 bridge being completed till late on the 27th, Major-General Thomas ordered a Class
40 raft to be constructed to enable some tanks to be ferried across.
This set a problem to Brigadier Davey for, although sufficient Bailey
pontoon equipment was on the site, practically all the R.E. units in
the forward area were fully committed. Accordingly he set 207th
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Field Park Company to start unloading equipment and reconnoitring approaches while a detachment of 584th Field Company
was called up from the rear. This party arrived at g p m . on the 26th
and by 6 a.m. next morning tanks were being ferried across. Enemy
fire had prevented 7th Army Troops R.E. from starting building the
Class 40 Bailey bridge during the morning of the 26th, but at 3.30
p m . Lieut.-Colonel Lloyd received permission to begin. Though
work was interfered with by enemy artillery fire. which caused
casualties, including both the bulldozers which had been ferried
across to the east bank, the bridge, which was 684 R. long, was opened
to traffic a t 7.30 p.m. on the 27th and the tanks and vehicles of I r t h
Armoured Division began to pour across. With two bridges over the
river 15th (Kent) G.H.Q. R.E. were released from ferrying duties
and started work on a second Bailey pontoon bridge which was ready
by noon on the 29th.
Not only as a record of gallantry and pertinacity by the personnel
of several units of the Corps is this story of the operation of great
interest, but it is also a remarkable example of the value of centralized control of engineer work. Probably never before had so many
engineer units or so much river crossing equipment been concentrated on the front of a single division engaged in an assault crossing.
The fact of all the engineer resources being under the control of one
senior R.E. officer enabled the various developments of the situation
to be met and alterations made to suit in the R.E. plan.
XI1 Corps, on the left of X X X Corps, had somewhat similar
experiences and its engineers tackled the problem in much the same
way. The assault was led by 15th Division on a single brigade front
with two battalions up. The Divisional R.E., under their C.R.E.
Lieut.-Colonel R. K. Millar, reinforced by Corps R.E., though not
on the scale of those on XXX Corps front, were responsible for storm
boats, rafts and bridging.
The left-hand crossing by storm boat was practically unopposed
and the R.E. quickly had bridges across. The other, about a mile upstream, met with tough resistance and, as the former was progressing
satisfactorily, work at the second site was discontinued after severe
casualties had been incurred. Though the bridge sites were shelled
the whole division were across on the zgth, and 53rd Division, C.R.E.
Lieut.-Colonel G . G. S. Clarke' (244th, 282nd, and 555th Field and
281st Field Park Companies), with 4th Armoured Brigade and 7th
Armoured Division followed into the bridgehead.
'Lieut.-Colonel G . G . S. Clarke, D.S.O.
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I1 Canadian Corps, though 2nd Canadian Division (C.R.E. Lieut.Colonel N. J. W. Smith) had some severe fighting south of the river
against German rearguards, met little opposition on the river and on
the 26th, 4th Canadian Division had its infantry across near Pont de
1’Arche transported in storm boats, rafts and local craft worked by
the engineers of the Division and Corps; 3rd Canadian Division
following by similar methods farther down-stream next day. It had
not been intended in the original plan to attempt the crossing of the
Seine down-stream of Rouen, but, when I Corps, after hard fighting
in the woods to the south, reached the bank of the river, German
resistance had so completely collapsed, that, collecting every form of
craft to be found in the area, the Corps pushed across and by 1 s t
September both 49th and 51st Divisions were over the obstacle and
pushing forward.
Meanwhile 12th U S . Army Group had pressed on. By 30th
August, Third U.S. Army had reached approximately the line St.
Dizier-Chalons-Rheims driving eastwards, while First U.S. Army,
having taken over Paris which had been seized by the French
Resistance Movement, on the 23rd was on the general line SoissonsCompikgne-Clermont Beauvais. On 1st September General Eisenhower assumed direct command of the Allied ground forces in
France, General Montgomery henceforth commanding only 2 1st
British Army Group.
The capture and opening up of new porb was vital to the maintenance of the Allied drive and, immediately after the breakout from
the Cotentin peninsula, U.S. Troops had been dispatched to seize
Brest, St. Nazaire and other ports in Brittany. These were, however,
too far from the present scene of action greatly to affect the maintenance problem, and the enemy,recognizing the importanceof seaborne
supplies to the Allies, had thrown garrisons into all ports on the seaboard in Brittany and the Pas de Calais. It was, therefore, important
that, as the Allied advance progressed, the various ports along the
coast should be captured and opened up as quickly as possible.
CAPTURE O F LE HAVRE
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CAPTURE
OF LE HAVRE
The fiat of these was Le Havre, now practically isolated by the
advance of zIst Army Group north of the Seine. The task of its
reduction was allotted to I Corps. On 3rd September, 51st Division,
avenging its surrender there in June, 1940, had captured the little
port of St. Valery and was moving down to relieve the right flank of
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49th Division now extended along a line about five miles from the
centre of Le Havre on the north and north-east. O n the east side, the
town was protected by the valley of the River Lezarde which had
been flooded by enemy action south of Montivilliers. Dominating
the town, and held by the enemy, were on the east and north-east
two plateaux, and on the west the high ground at Cap de la Heve.
Along the north side, and particularly on the north edge of the
above-mentioned plateaux, which formed the only possible direction
of an Allied attack, a line of defences had been constructed. This,
though not quite continuous, consisted of an anti-tank ditch with
extensive minefields and wire. Behind these were numerous strong
points for garrisons of company group size with deep concrete
shelters, machine-gun emplacements and anti-tank guns. In the town
were two large forts, many road blocks, and concrete strong points
with anti-tank guns sited to cover the main routes. The garrison was
estimated to be about 8,000 strong.
The general plan of attack was that 49th Division should attack
on the left to capture in the first place the two plateaux and that
both divisions should then advance into the town.
The first attack was launched on the evening of 10th September
by56th InfantryBrigadeof4gth Division, in support ofwhich, besides
the Divisional R.E., were 240th Field Company and 42nd Assault
Regiment (16th, 222nd, and 617th Assault Squadrons) and 284th
Assault Squadron of 6th Assault Regiment. Eight lanes were required
through the obstacles and for each of these “Crab” flail tanks
were provided, but, a$ only three of these lanes would cross the
anti-tank ditch, only three gapping teams were provided with
AVREs of 222nd Assault Squadron. In the first of these teams,
after the approach to the ditch had been flailed by “Crabs,” the
assault bridge on one AVRE was hit and fell, and the “snake”
with another blew up. A reserve bridge was brought up but fell when
still 500 yards from the ditch. The crew dismounted and, under
heavy fire, succeeded in twenty minutes in winching up the bridge
which was then successfully dropped across the ditch. Unfortunately
carriers following up stuck in the lane which was not opened till
eight hours after zero hour. The gapping team for the second lane
was held up for some time by congestion near the start line. Eventually the bridge AVRE was called forward but was put out of action
by a deep laid mine which had not been exploded by the “Crabs.”
Efforts to clear it led to another AVRE and a scout car being
blown up by similar mines. This lane was eventually cleared and
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the ditch filled in by bulldozers, but not till next evening. I n the
third lane all the “Crabs” were blown up on mines and the assault
bridge was hit and fell across the lane. This lane was abandoned.
Some of the lanes through the obstacle belt, where there was no
ditch, were cleared by flails, but even some of these were rendered
useless by the churning up of the ground under the track vehicles.
At 8 a.m. next day the position as regards lanes on 49th Division front
was that one was available for wheels, another for tanks, and one was
expected to be through in another hour.
The infantry assault had meanwhile proceeded according to plan,
supported hy such tracked vehicles as had been able to get forward
through the opened lanes. The right battalion had by midnight
captured the three strong points on their objective assisted by a troop
of 617th Assault Squadron. Only three of the AVREs got through
the minefield without being hit or mined, but these with their
petards, besides assisting against the strong points, knocked out a
large enemy anti-tank gun. The left battalion even earlier had
captured the five posts assigned to it assisted in a similar way by
another troop of the Assault Squadron. The reserve battalion, passing
through, captured without difficulty the other two strong points on
the plateaux, while the remainder of 617th Assault Squadron, which
was in support, their assistance not being needed in the attack, moved
down the steep hill into the Lezarde valley where they cleared a
concrete road block on the road leading south. The remaining halftroop made two crossings over the River Fontaine to the south of the
plateaux using chespaling and culverting towed to the site in
armoured sledges. I t also cleared of mines the road connecting that
on which the road block had been removed and Le Havre by the
existing bridge over the Fontaine.
When it was known that the attack of 49th Division was progressing well, shortly after midnight, that of grst Division was launched by
152nd Brigade, supported by 16th and 284th Assault Squadrons
R.E. For this attack the right-hand lanes of 49th Division were used
as well as three new lanes to be cleared by gapping teams, each of
which, as the anti-tank ditch would be encountered, included
AVREs. The AVREs of two of the teams blew their “snakes”
successfully, those of the third petarding the far bank of the ditch to
remove mines. All three teams laid their bridges correctly over the
ditch, and the “Crabs” continued to flail forward. I n the sodden
ground they were not completely successful in destroying all mines,
so 75th Field Company moved up to improve the lanes. This done
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the infantry advanced and took the strong points on their first
objective.
While the field companies of the two divisions improved the routes
forward in readiness for the assault on Le Havre, 146th Infantry
Brigade, assisted by a troop of 222nd Assault Squadron and 294th
Field Company, advanced south on the east bank of the Lezarde and
captured Hadleur, finding the bridges intact. The AVREs dealt
with concrete road blocks with Wade charges and petard fire, and
made a passage over an anti-tank ditch with tree trunks as they had
no fascines with them. The Field Company cleared the verges of the
roads of mines and repaired the routes where damaged with stores
brought forward on armoured sledges.
The whole of the eastern and north-eastern outer defences of Le
Havre were now overrun, and from the evening of I ~ t hSeptember
exploitation into the town by both divisions continued. The
AVREs co-operated by destroying road blocks and anti-tank guns
with petard fire and Wade charges. By nightfall the whole of Le
Havre with a large number of prisoners was in our hands, but it was
found that much damage had been done to the port and its installations. The whole operation was one of the most extensive examples
of the co-operation of assault engineers with other arms and field
companies in a “set piece” attack undertaken in the course of the
war. It demonstrates clearly the value of armoured engineers in
carrying out work under such fire that field units could not have
hoped to survive.
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CHAPTER XIV
NORTH-WEST EUROPE, 1944-45 (111)

THE ADVANCE FROM THE RIVER SEINE INTO
HOLLAND
AUGUST TO NOVEMBER, 1944
Advance from the River Seine to Antwerp-Capture of Channel PortsAllied advance in first half of September-Operation “Market
Garden,” Nijmegen and Arnhem-Operations to open the port of
AntwerpAirfieId construction-Engineer work behind the Armies
-survey--second Army operations, September-November, 1944.
(See Map 12, facing page 321 in Chapter XII; Map 16,facing
page 413 in Chapter XIV; Map 17. facing page 436 in Chapter
XV; Map 18, facing page439 inchapter XV; Map 19, facing
page 45 I in Chapter XV)
ADVANCE
FROM

THE

RIVERSEINETO ANTWERP

SAFELY
across the Seine, zist Army Group was directed with the
ultimate object of the isolation of the Ruhr. General Montgomery’s
order issued on 26th August, gave the immediate tasks of the Army
Group as the destruction of the enemy in north-east France, the
clearance of the Pas de Calais with its “V” bomb sites (“V” bombs
were the German crewless aircraft with explosive charges which were
directed from launching sites in north-east France and Belgium
against London and south-east England starting on 12th June), the
capture of the airfields in Belgium, and the opening of the port of
Antwerp. Second Army was in the first place to advance to the area
Arras-Amiens-St. Pol irrespective of the progress of the armies on its
flanks. First Canadian Army was to operate on the left flank clearing the coastal belt and its ports as far north as Bruges. The tactics
to be employed were that strong armoured and mobile columns
should by-pass enemy centres of resistance and push straight ahead to
create alarm and despondency in the enemy’s rear areas.
The advance of X X X and XI1 Corps from the Seine bridgehead
started on 29th and 30th August respectively. On the first days of
the advance a number of demolished bridges and cratered roads
389
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were encountered and the R.E. units of I Ith and Guards Armoured
Divisions, leading XXX Corps, were kept busy maintaining the
speed of the advance. Thereafter few demolitions and lessening
enemy resistance were encountered and the advance became a gallop.
Amiens was reached in the early hours of 31st August by 11th
Armoured Division which captured intact, with the help of the
French Resistance Movement, three of the four bridges over the
Somme in the city. Next morning 7th Armoured Division secured
another bridge at Hangest about half-way between Amiens and
Abbeville. Still driving rapidly on, the Guards crossed the Belgian
frontier on 3rd September and entered Brussels the same evening
with I Ith Armoured Division on their left at Alost. Still further to
the left, 7th Armoured Division, by-passing opposition in the La
BassCe-Bethune area, captured Ghent on 5th September, by which
time XXX Corps had captured most of Antwerp.
Second Army had thus advanced 250 miles in six days, the infantry
divisions, following closely on the armour, mopping up centres of
enemy resistance which had been by-passed. It might be thought in
such a rapid advance there would have been little for engineers to do,
and indeed no time to carry out any important work. While it is true
that the chief preoccupation of the Cs.R.E. was to keep in touch
with and control over their units, spread out as was inevitable over
many miles of road, the units themselves were not idle. While some
bridge or other was found intact over most obstacles, it was frequently necessary, in order to maintain the speed of the advance, to
duplicate these, or to strengthen those which had been found intact
to take heavy loads. O n occasions also the R.E. units had to take
their share in the fighting. A few examples of the experiences of units
will illustrate the type of work done.
For the advance 7th Armoured Division was allotted two Bailey
bridge platoons, some assault bridging equipment and three scissors
bridges. The latter were soon out of action as the layer tanks on
which they were mounted could not keep up with the speed of the
advance. On reaching the River Somme, at Picquigny on 1st
September, the R.E. reconnaissance party with the leading troops
succeeded in cutting the demolition leads on the bridge over the
river, but the enemy blew that over the canal on the north bank
before they could be stopped. It was not till a battalion had succeeded
in clearing away the enemy that bridging could begin. The bridge
was open to traffic in four and a half hours. On 3rd September, on
reaching Cuinchy, it was found that the wooden bridge, which had

I

I

8

originally encountered. The field squadrons concerned, 13th and
6rzth, with 10th Bridging Troop and a halfBailey platoon R.A.S.C.,
were then some miles back down the column which was halted.
Impressed by the C.R.E. with the urgency of the situation, the
General Staff of the Division gave orders for a move forward of
Divisional Headquarters and the R.E. by treble-banking on the
broad main road. There ensued a wonderful scene of activity
resembling that on the Epsom road on Derby Day. On the right of
the road trundled along at a steady pace a medium artillery regiment. On its left Divisional Headquarters moved at a smart pace,
while on the left side of the road the R.E. led by the C.R.E., Lieut.Colonel G. L. Galloway, in a scout car, galloped flat out, half-tracks,
3-ton lorries and bridging vehicles racing past the slower moving
vehicles of Divisional Headquarters. The R.E. column reached the
bridging site at 3.30 p.m. and by midnight had completed a Class
40 Bailey bridge over the 100-ft. gap.
A squadron of tanks of 5th Dragoon Guards of 7th Armoured
Division on 5th September was ordered to secure the crossing over
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the River Scheldt at Wetteren about five miles south-east of Ghent.
The bridge was found to be a three-span girder bridge of which the
centre span was of the lifting type. The enemy who covered the
bridge with fire, had evidently tried to demolish the bridge but
failed. They had, however, raised the lifting span which pivoted on
the near bank with the aid of a counter-weight. The O.C. of 4th
Field Squadron R.E., Major D. J. 0. Fitzgerald,' who was with the
tanks, found out from the local inhabitants that the simplest way of
lowering the bridge was to apply a load on to the lifted span.
Realizing that the quickest way to open a passage would be to lower
the bridge so that infantry could rush the defence and clear a way for
the tanks, he collected a number of civilian volunteers, rushed across
the town square, climbed the bridge and with the combined weight
of the party brought the span down. This was done in full view of the
enemy who were completely taken by surprise by,the bold move. A
party of the Field Squadron had by this time arrived and these
rushed forward with planks to bridge a small gap the enemy had
blown in the flooring of the bridge in their abortive attempt at
demolition. Infantry of 50th Division rushed across and, under their
cover, the R.E. carried on and repaired the bridge so that it would
take the tanks which passed over safely. As, owing to the strung-out
state of the Division, no infantry could be left to guard the bridge,
the Brigadier of the Tank Brigade ordered O.C. 4th Field Squadron
to undertake its defence. Dispositions were quickly made with two
troops north of the bridge and the rest on and to the south. After a
patrol encounter about midnight, the enemy launched a series of
attacks from dawn on No. I Troop. These were supported by mortar
and anti-tank gun fire. Though hard pressed, the troop held off the
attack, many of its members showing great gallantry and resource.
Eventually the arrival of the C.R.E. with a troop of tanks enabled
the Squadron to counter-attack and clear some of the ground and
buildings to their front, and eventually, with the arrival of a company
of the Queen's, the enemy were driven away. The Squadron in the
action lost five killed and five wounded.
While 4th Field Squadron was fighting at Wetteren, 621st Field
Squadron and 280th Field Company of XI1 Corps Troops R.E. had
a complete change of employment. As strong German forces had
been by-passed on the left near the sea coast, and it was desired that
the advance should not be checked by any threat to the flank, these

4

'Major D. J. 0. Fitzgerald, D.S.O.
I
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two units were ordered to destroy all bridges over the Rivers Escaut
and Lys as far south as Audenarde and Deynze. This was all acccomplished on 6th September, with the exception of a large reinforced
concrete bridge at Deynze which was destroyed a few days later by
the Germans. 621st Squadron then hurried on to rejoin the Division
in Ghent. On the gth, the enemy still held the factory area at the
north of that town across canals. 13rst Infantry Brigade with No. I
Troop, 621st Field Squadron was ordered to attack to clear the
enemy out. A reconnaissance by the Troop Commander, Lieutenant
M. C. Keer,' showed one bridge partially destroyed and the swing
railway bridge undamaged but swung open. The bridge was pivoted
on a central pier on which was situated the hand mechanism, the
controls for the power mechanism being on the north bank. During
the night Lieutenant Keer swam out unobserved to the pivot pier
and examined the mechanism, and decided the best way to swing
the bridge back into position was to tow it with cables from the near
bank. At ten o'clock next morning a squadron of tanks put down a
smoke screen under cover of which Lieutenant Keer again crossed
to the pier, this time with a sapper in a reconnaissance boat towing
the end of a signal cable. By this the end of the cable of a Karrier
winch was pulled out and made fast. The other end of the cable was
then made fast to a tank which started to swing the bridge under
heavy fire which the enemy had now opened on the pivot and south
bank. When partly swung the cable caught in the railway lines and
broke. A sergeant of the R.E. Troop repaired the cable and the tank
pulled again. This time it was successful in closing the bridge sufficiently for men in single file to cross. Lieutenant Keer then got his
section on to the bridge and by means of the hand-worked mechanism swung the bridge further but it jammed within eighteen inches
of its fully swung position. Though the ends were not fully supported,
the tanks then started to cross. Miraculously the steel planks, which
were found to be only a quarter of an inch thick, stood up to the load
and tanks and infantry passed over and cleared the enemy from the
area.
On 4th September, 11th Armoured Division (13th and 611th
Field Squadron and 141st Field Park Squadron R.E.) entered
Antwerp and, by the evening of the 5th, the whole of the southern
portion of the city was in our hands and the main lock gates of the
docks had been captured intact, the German attempt at demolition
having proved a complete failure. But the enemy still held the factory
'Captain M. C. Keer, M.C.
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area and most of the docks which lay on the north side across the
Albert Canal. Reconnaissance of the dock area was attempted by
13th Field Squadron but was stopped by enemy fire. I t was decided
that 4th K.S.L.I. should endeavour to capture a bridgehead across
the canal which should then be bridged by 612th Field Squadron.
By 4.30 a.m. on the 6th, a small bridgehead had been captured and
Lieut.-Colonel G. L. Galloway, the C.R.E., carried out a reconnaissance for bridging. The first site inspected was under too intense
fire for bridging to be feasible, so another site was selected where all
seemed comparatively quiet. Accordingly the Squadron and bridging
vehicles moved up, but the enemy somehow became aware of what
was happening and heavy fire came down on the vehicles and these
were turned and extracted from the narrow street only after considerable casualties had been suffered. Meanwhile the troops in the
bridgehead had been counter-attacked and their hold reduced so
that it was decided that no bridging could be attempted for the
present. During the night ammunition and reinforcements were got
across in storm boats to the troops holding the bridgehead, and next
morning a more detailed reconnaissance of the bridge site was
carried out by a R.E. officer swimming across with a measuring line
without being seen by the enemy. An attempt to bridge was stopped
by heavy fire, and the Brigade Commander decided to withdraw the
troops from the bridgehead. The evacuation was carried out under
artillery covering fire by 612th Field Squadron using assault boats.
Only fifteen of the latter were available and four boats had to go back
for a second load. In spite of the enemy small-arms fire and a high
wind the whole operation was carried out in thirty-eight minutes
without a single casualty. The enemy were eventually cleared from
the northern part of the city by 53rd Division which relieved I Ith
Armoured Division. The docks were captured with their equipment
almost intact, but the port could not yet be used as the enemy held
the mouth of the Scheldt.
CAPTUREOF CHANNEL
PORTS

On the left of Second Army, I1 Canadian Corps of First Canadian
Army pressed northwards, by-passing the garrisons the enemy had
left to hold the Channel ports. On 6th September its leading troops
reached St. Omer, and by the 9th had occupied Ostend, Nieuport,
and Bruges, and relieved XI1 Corps in Ghent. A considerable number of bridges over the various river and canal lines had been
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destroyed by the enemy and the Canadian engineer units had their
full share of bridging.
Though the leading Commonwealth troops had advanced far to
the north-east, the duty of clearing up the Channel ports which they
had by-passed fell to I1 Canadian Corps. The operations were subsequent to further advances by Second Army to be narrated later,
but as they form part of the clearance of France and Belgium the
story will be told here. The first important port, the capture of which
was undertaken, was Boulogne, the smaller ports of Dieppe, Le
Treport and Le Touquet having been taken without much difficulty.
The operation was entrusted to 3rd Canadian Division with the
assistance of 31st Armoured Brigade which had under command
certain units of 79th Division including 81st and 87th Assault
Squadrons R.E. commanded by O.C. 6th Assault Regiment, Lieut.Colonel J. K. Shepheard.’ The plan of assault to be carried out by
8th Canadian Brigade on the right with 9th Canadian Brigade on the
left was unorthodox. It was that infantry should seize and hold a
penetration through the “crust” and that then three columns,
entirely armoured, would exploit three miles farther into the centre
of the town. Each of the armoured columns was commanded by a
lieutenant-colonel of 79th Division, “B” Column being under
Lieut.-Colonel J. K. Shepheard of 6th Assault Regiment R.E.
After a heavy initial bombardment by heavy bombers, the infantry
attack went in on the morning of 17th September, the troops being
carried in “kangaroos” (armoured personnel carriers) till the bomb
craters prevented further advance by the vehicles. The infantry then
dismounted and, pressing on, seized their objectives. In this advance
81st Squadron made two fascine crossings over a stream for 8th
Brigade, while AVREs of 87th Squadron helped 9th Brigade
through villages, petarding houses though losing one of their number
with all the crew from anti-tank gun-fire. Then armoured bulldozers
of the Assault Squadrons with “Crabs” went forward to level lanes
through the bomb craters and to flail mines.
Through the lanes the three armoured columns advanced, their
objectives being the bridges over the River Liane in the centre of the
town. “A” Column on the right was held up by craters and rubble,
only eight tanks reaching the Citadel and none to the river. Lieut.Colonel Shepheard’s column, “B,” made good progress at first but
then was checked by the craters and by heavy shell-fire. Colonel
C A P T U R E OF BOULOGNE

‘Lieut.-Colonel J. K. Shepheard, D.S.O.
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Shepheard’s tank was knocked out, he being wounded. Eventually
the column got clear and, led by a French civilian, reached its bridge
which was found to have been demolished. “C” Column made its
way slowly through the craters and rubble but was held up by antitank fire short of its bridge. Next morning, 18th, the advance of the
columns continued. A company of infantry which had joined “A”
column was held up at the Citadel which had a massive wall and
only two gates. The tanks made for the town square and then for the
river. Two AVREs, left to support the infantry company, petarded
the main gate and demolished the rails with which it was blocked.
This was the signal for white flags to appear on the battlements. At
the same moment other Canadian infantry appeared inside the
Citadel having been shown a secret entrance by a Frenchman. The
AVREs helped to collect two or three hundred prisoners. Column
“B,” similarly reinforced by infantry, in conjunction with the tanks
of Column “A,” cleared up the town and then withdrew, losing an
AVRE in the process. Column “C” found that its bridge had been
blown up during the night. Its AVREs were then called on to take
part in an attack on an enemy centre of resistance which was still
holding out east of the town. Two assault teams were formed consisting of “Crabs,” “Crocodiles,” and AVREs, with tanks and infantry.
All went well and four AVREs, under Captain A. Ritchie R.E.,’
went up the hill against a massive redoubt, opened tire with their
petards and out came the garrison. Salvoes from six petards evicted
the enemy out of another pill-box and the whole strong-point
surrendered. O n the Igth, infantry having got across the river
under cover of fire from tanks, armoured detachments followed
to help clear up the villages and forts near the sea. Two troops of
87th Assault Squadron, unable to approach the village closely owing
to uncleared mines, covered an infantry attack on Outreau with
petard fire at extreme range, losing one AVRE in the process. In an
attack on Honriville Captain M. Crickmay, R.E., led a force of two
AVREs, a “Crab,” two “Crocodiles” and two tanks. The “Crocodiles’’ got ditched, and Captain Crickmay’s AVRE was hit twice, he
being killed. The other AVRE fell into a crater and the force
withdrew salving all the armour except Captain Crickmay’s
AVRE. The outlying parts of the town were not all reduced till
the z ~ s t the
, bulldozers working overtime clearing rubble to permit
the passage of tanks and vehicles.
’Captain A. Ritchie.
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and Canadian Division and its accompanying armour then moved
on to Calais, Gris Nez and the neighbouring forts and batteries.
Among the latter were those mounting heavy guns which had
menaced shipping in the Channel and bombarded Dover. Here all
three brigades of the Division were employed, 7th Brigade being
supported by 81st Assault Squadron, 8th Brigade by one troop of
284th Squadron, while the rest of 284th Squadron assisted 9th
Brigade. The attack, which started on 25th September, and was completed successfully on the zgth, followed similar lines to that at Boulogne, small columns of armour, including in most cases AVREs,
helping the infantry to capture strongly built defences. 8th Brigade in
their attack at Noires Mottes was helped by a mixed force of armour
led by Captain E. March’of 284th Squadron which “galloped” down
a steep slope in course of which March’s AVRE turned turtle over
the edge of a blockhouse. In the attack on Gris Nez, AVREs of
284th Squadron made fascine crossings over a small river. These
enabled other armour, including a troop of six AVREs, under
Captain E. C. Pattendeqz to move forward to the attack. At one
time three of the AVREs were ditched and the other three busy
hauling them out. When all were clear the troop made its way
through an uncleared minefield and, with petard fire and hand-placed
charges, reduced the concrete pill-boxes. Thus all the coast from
Brest, which had been captured by American troops, to Calais had
been cleared. Dunkirk was invested but did not surrender till the
armistice eight months later.
ALLIEDADVANCEIN FIRST HALFOF SEPTEMBER
While First Canadian Army had been clearing the coast line and
the Channel ports, the rest of the Allied forces had not been idle. By
the middle of September, in spite of the enormous administrative
difficulties caused by the fact that they were still being maintained
from the original bridgehead in Normandy, American 12th Army
Group and Second British Army had pushed ahead so that U.S.
Third Army had reached the Moselle at Epinal and held a deep
bridgehead over that river east of Nancy. North of this its line ran
along the Moselle to south-east of Luxembourg. Thence U.S. First
Army was established along the line of the Meuse-Escaut Canal
1Major E. March.
%MajorE. C. Pattenden,

M.C.
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with Second British Army carrying on the line along the same waterways to Antwerp. A Franco-American force, which later expanded
into U S . Seventh Army, had landed between Nice and Marseilles
on 15th August and, advancing 350 miles in twenty-eight days,
captured Lyons and reached the Swiss frontier near Geneva on 3rd
September. I t gained contact with the right of US. Third Army
about Chatillon and Chaumont on I ~ t September.
h
Second British Army had not advanced to the Meuse-Escaut
Canal from the line Brussels-Antwerp, which it had reached in the
first week of September, without considerable fighting in forcing the
many canals in the north-east corner of Belgium. Second Army
moved on 6th September with X X X Corps in the lead heading for
Eindhoven. XI1 Corps took over responsibility for the liberated
Belgian cities and guarded the left flank. The advance of XXX
Corps was led by Guards Armoured Division, while I I th Armoured
Division attempted to debouch north of Antwerp. The Guards found
all bridges over the first main obstacle, the Albert Canal, blown.
There being a R.E. reconnaissance officer with all the leading detachments of armoured cars, reports showed that the most promising
place for a crossing was at Beeringen where it was believed the gap to
be bridged was about thirty feet. An assault crossing was made on the
afternoon of 6th September and a small bridgehead about zoo yards
deep secured. Closer inspection showed that the damage was more
extensive than appeared, and that one I I-ft. Bailey and another of
30 ft. would be required. In spite of the proximity of the enemy
bridging by 615th Field Squadron started before nightfall. At the
same time local inhabitants started to build a footbridge on boats
about zoo yards away. This latter fortunately drew most ofthe enemy
fire and, to encourage the Belgians to persist, a party of Corps
Troops R.E. was sent to help. Meanwhile the building of the new
Bailey bridge on the ruins of the old one continued and a t 4.15 a.m.
next morning it was opened to traffic, but not without severe qualms
in the minds of the C.R.E., Lieut.-Colonel C. P. Jones,' and the
Field Squadron Commander, Major A. R. Neale,a who had discovered some severe blemishes in the old structure on which they had
built. The bridge, however, stood up to the immediate traffic, and a
few improvements next day rendered it safe for future use. Later it
was doubled by a Bailey barge bridge built close by by X X X Corps
Troops R.E.
1Brigadier C. P. Jones, c.B.E., M.C.
'Major A. R. Neale, M.C.
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A pause had to be made owing to enemy counter-attack against
the right rear of the Corps and the stubborn resistance of enemy
paratroops in front. I I th Armoured Division was unable to force a
crossing over the Albert Canal north of Antwerp and was switched
to the right flank to protect that flank of the Guards and to enable
the latter to turn all their strength into the drive northwards. On 8th
September, 50th Division, on the left of the Guards, made an assault
crossing over the Canal near Gheel and, establishing a bridgehead,
the Divisional R.E. were able quickly to build two bridges, one Class
40 and the other Class 9. With its flanks thus protected Guards
Armoured Division advanced on the Ioth, and after severe fighting
rushed the defences and captured the de Groot Barrier Bridge over
the Meuse-Escaut Canal by midnight. From one R.E. officer’s point
of view this proved a somewhat hectic operation. One troop of 615th
Field Squadron, commanded by Lieutenant R. D. Hutton’ was in
support of the Irish Guards. During the advance to the bridge Hutton
lost touch with his troop and had with him only his batman and his
driver, when in the darkness Lieut.-Colonel J. 0. E. Vandaleur of
the Irish Guards said to him “I am going to rush the bridge with a
troop of tanks. I want you to go with them and make sure the thing
is safe.” As Hutton had no other Sappers to go with him he was given
four Guardsmen. None of the party besides Hutton had the remotest
idea of demolition technique. So he gave each of the two Sappers
two Guardsmen, and told each to lead their party to the two ends of
the bridge and cut anything that seemed suspicious. On a signal two
tanks rushed the bridge with the “Sappers” running with them.
Under a hail of fire and by the light of a burning German ammunition truck Hutton found the sides of the road covered by a confusion
of wires and fuses of every description. As his wirecutters had fallen
into the canal he shot through with his revolver everything he could
find. He then went to see how his two parties were getting on. He
found the one on the near bank sitting on the towpath under the
bridge hacking away massea of detonating fuse. I n all twelve complete circuits were dealt with and, having made sure that all initiating
assembles had been removed, Hutton was able to report the bridge
safe. Later 1,000 Ib. of explosives were removed. On 12th September,
in an extension of XI1 Corps to the right, 15th Division (C.R.E.
Lieut.-Colonel R. K. Millar) relieved 50th Division in the bridgehead near Gheel, and next day advanced to the Meuse-Escaut Canal
‘Lieutenant R. D. Hutton, M.C.
rL.Fq-3
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the northern bank of which was strongly held by the enemy. I t was
decided to attempt three crossings, one by 227th Infantry Brigade at
Donck, and two by 44th Brigade at Aart and about two miles to the
east. 20th Field Company R.E. was in support of 227th Brigade, and
q g t h , with one platoon of 278th, Field Company with 44th
Brigade. The R.E. were to concentrate on bridging, the infantry
launching and working their own assault boats. The attack at Donck
failed, and the easternmost attempt by 6th K.O.S.B. of44th Brigade
had to be abandoned owing to enemy reaction and flooding after a
section had got across on 14th September. 8th Royal Scots succeeded
in crossing west of Aart and captured the village which covered the
northern approaches to the lock there at which the R.E. hoped to
bridge. During the night they were counter-attacked in strength and,
after suffering heavy casualties, were driven back into a bridgehead
about 250 yards broad and eighty deep. Meanwhile after the first
successful crossing the bridging material was brought up behind the
cover of the canal banks. The water in the canal was rising rapidly
and to relieve the situation, and in a n effort to prevent flooding,
explosive charges were fired against the lock gates. The relief was
not sufficient, floods broke through the bank and much of the
bridging material had to be salvaged from 4-ft. of water. F.B.E. rafts
were built, and during the night of 14th/15th, anti-tank guns were
ferried across. With the shrinkage of the bridgehead further work
became impossible for the time. During the 15th, 6th R.S.F. and 6th
K.O.S.B. were ferried across to support and then relieve the Royal
Scots. This took up most of the effort of the R.E., but other rafts were
assembled and by g p.m. that day sufficient had been built to form a
bridge. Unfortunately, shortly after, heavy enemy shelling destroyed
and sank a large proportion of the rafts. Six assault boat ferries on
ropes across the canal were then put into operation and were used for
the reliefon the 17th and 18th of 14th Brigade by 227th Brigade, 20th
Field Company relieving 279th on the 19th. On the 20th the bridgehead was evacuated, 20th Field Company working assault ferries
and 279th a F.B.E. raft for guns and vehicles.

OPERATION
“MARKETGARDEN”-NIJMEGEN
AND ARNHEM
While these battles to secure footings over the lines of canals east
of Antwerp were proceeding, planning was going forward on a farreaching and ambitious operation. The distance of the forward
troops from their bases, a matter of some 400 miles, made impossible
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the undertaking of extensive operations by anything but a comparatively small force. At the same time it was important to press forward
as rapidly as possible before the enemy could bring up fresh troops
and consolidate on the lines of the many natural obstacles which lay
ahead. The latter included the major waterways of the Maas, the
Mass-Waal Canal, the Waal and the Neder Rjin. The basic idea of
the operation was to seize crossings over these rivers, far ahead, by
the use of airborne troops, and then to push through armoured
columns, backed up by infantry formations to consolidate the corridor, to join hands with the airborne troops.
The whole of the troops for the operations were under the command of Second British Army. The airborne troops under Airborne
Corps, Lieut.-General F. A. M. Browning, consisted of 1st British
Airborne Division (Commander Major-General R. E. Urquhart,’
C.R.E., Lieut.-Colonel E. C. W. Myersa) which was assigned the
capture of the bridges over the Neder Rjin at Amhem, 8znd U.S.
Airborne Division destined for the seizure of those over River Waal
about Grave and Nijmegen, and IoIst U.S. Airborne Division
responsible for securing the crossings over all obstacles on the line of
advance of X X X Corps south of Grave. The main thrust on the
ground was entrusted to X X X Corps consisting of Guards Armoured
Division, and 43rd and 50th Divisions. The Corps was to be supported on its right and left flanks respectively by VI11 Corps of I ~ t h
Armoured and 3rd Divisions, and XI1 Corps of 7th Armoured and
15th and 53rd Divisions with 4th Armoured Brigade. Most of the
fighting airborne troops were to land on D and D
I day and the
2 . As soon as airstrips were
remainder of the divisions on D
available 52nd Division, which was air portable, was to be flown in
north of Arnhem. D Day was fixed for I 7th September.
The advance of X X X Corps was to be led by Guards Armoured
Division to which were attached from the R.E. point of view, 11th
Field Company from Corps Troops, reconnaissance parties of 16th
Airfield Construction Group and of 5357th Airfield Construction
Wing R.A.F., with detachments of the latter and of 128th (Bridge)
Company R.A.S.C. Following the Guards was 43rd Division with a
platoon of 2 10th Field Company and, under command for movement,
XXX Corps Troops R.E. (less I I th Company and a platoon of z 10th
Company), 7th Army Troop R.E., 23rd Mechanical Equipment
Platoon and 16th Airfield Construction Group and 5357th Airfield
‘Major-General R. E. Urquhart, C.B.
OBrigadier E. C. W. Myers, c.B.E., D.S.O.
OPERATION “MARKET G A R D E N ”
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Construction Wing each less detachments. 43rd Division was, in the
event of the Guards being held up by demolitions on any of the river
lines, to carry out assault crossings and start bridging. 50th Division
was to remain to guard the de Groote Barrier bridgehead and to be
ready to move forward to Arnhem when called on.
The main responsibility for bridging was vested in a special force
under command of Brigadier Davey, C.E. XXX Corps. I t was
estimated that in case of demolitions the following bridges would have
to be built over the various major obstacles. Over the River Maas
(800 ft. wide) initially three Class 40 rafts, a Class g F.B.E. and a
Class 40 Bailey Pontoon bridge followed by a Class 40 Bailey barge
bridge. Over the Maas-Waal Canal a Class 40 Bailey pontoon
bridge followed by another of the same type. For the Waal (850 ft.)
initially nine Class 40 rafts, two Class 40 Bailey bridges, one on
pontoons and one on barges. For the Neder Rjin (300 ft. wide at this
time of year) initially one Class g F.B.E. bridge was to be followed
by two Class 40 Bailey bridges, one on pontoons and one on barges.
The engineer force collected at Bourg Leopold to be prepared to
carry out this enormous programme of work consisted ofH.Q. I O A.G.R.E. (Colonel L. 0. Clark)
H.Q. I I A.G.R.E. (Colonel M. R. H. 2. Swinhoe)
H.Q. 1st Canadian A.G.R.E.
6th Army Troops Engineers (Lieut.-Colonel T. D. Oborne)'
7th Army Troops Engineers (Lieut.-Colonel T. I. Lloyd)
8th G.H.Q. Troops Engineers (Lieut.-Colonel G. D. S. Adami)%
15th (Kent) G.H.Q. Troops Engineers (Lieut.-Colonel L. R. E.
Fayle)
1st Canadian Army Troops Engineers (Lieut-Colonel N. I. Fraser,
R.C.E.)
and Canadian Army Troops Engineers (Lieut-Colonel A. J. Kerry,
R.C.E.)

The bridging equipment and its transport was organized in a
number of columns each capable of dealing with one of the waterways which might have to be crossed, and an A.G.R.E. was nominated to take charge of the bridging on each obstacle, divisional
engineers being liable to be placed under the A.G.R.Es., if required.
The bridging vehicles were under the command of a C.R.A.S.C.
Transport Column who had four bridge companies R.A.S.C. at his
'Lieut.-Colonel T. D. Oborne, D.S.O.
2Lieut.-Colonel G. D. S. Adami, O.B.E.

b

and engaged the enemy holding that at Nijmegen till in co-operation
with XXX Corps it was captured, also intact, three days later.
The tasks allotted to 1st British Airborne Division were to capture
the bridges across the Neder Rjin at Arnhem or at least one bridge;
then to establish and hold a bridgehead north of the river to enable
X X X Corps on arrival to debouch to the north. I t also had to
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had been given the same objective, started out at 3.30 p m . and by
8.30 pm., having overcome minor opposition en route, reached the
buildings at the north end of the main road bridge. After a short
battle, in which the troop of 1st Parachute Squadron assisted with
flame throwers, the north end of the bridge had been secured.
Meanwhile a company of the battalion with a platoon of 9th Field
Company had been detached to seize the railway bridge, only to see
it “curl up under their noses” as the Germans fired the charges. The
force which had seized the buildings at the north end of the road
bridge at this time, owing to casualties, amounted to only about 400
men of whom about eighty were Sappers of 1st Parachute Squadron
and of part of a platoon of 9th Field Company all under Captain
E. M. Mackay.1 The R.E. were allotted the task of holding a school
.and another building but had soon to concentrate in the former as
the second house had been set on fire. The party in the school now
amounted to two officers and fifty other ranks of whom seven were
wounded. The other parachute battalions of the Brigade were held
up when trying to advance into Arnhem by more northerly routes,
and the enemy reacting strongly the British force at the bridge was
isolated. For three days the R.E. in the school, and the remnants of
2nd Parachute Battalion across the road, held out against repeated
attacks by the enemy supported by tanks. The building was riddled
by the fire of tank guns, portions of the walls collapsed, and fires had
frequently to be put out. On the afternoon of the 20th, when little of
the building remained standing, and there was no sign of life from
the infantry position across the road, an attempt was made to escape
to the north. Leaving behind five dead, forty-five survivors, of whom
thirty-one were wounded, emerged only to find their escape route
barred and they were forced to surrender. Next night, the two
officers and sixteen other ranks made their escape in two parties and
most of them, by devious means, ultimately crossed the river and
made their way to meet the advancing troops of XXX Corps.
Meanwhile the Airlanding Brigade had guarded the dropping
zones for the arrival of 4th Parachute Brigade with 4th Parachute
Squadron on the 18th. The arrival of the latter was delayed by fog in
England and it did not appear till late in the afternoon by which
time the situation of 1st Parachute Brigade was serious. The two
battalions with the balance of 1st Parachute Squadron had suffered
heavy casualties and, owing to a breakdown in wireless communication, were somewhat disorganized. 4th Parachute Brigade, trying to
‘Major E. M. Mackay, M.B.E.
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force an entry into Arnhem by a circuitous route to the north, were
similarly stopped by German forces and suffered heavily. By the xgth,
it was clear that no further ground could be gained and it was only
possible to hold an area north of the river and await the arrival of the
forces from the south. A perimeter was accordingly formed and the
R.E.units were allotted sectors in the defence. The only connexion
with the south bank available to our troops was a flying ferry at
Heveadorp on the south edge of the perimeter. This was held by
infantry and a detachment of 9th Field Company till driven out by
an attack by the enemy with flame throwers on the afternoon of the
20th.
There was still no sign of the advance of XXX Corps from the
south. The supply position was serious as many of the air drops had
fallen into enemy hands owing to the difficulty of locating the new
dropping zones from the air. Ammunition and rations were running
short. The casualties in R.E.officers and other ranks had been heavy.
On the afternoon of the 2 1st the Polish Parachute Brigade dropped on
the south side of the river. They had hoped to cross by the Heveadorp
ferry, but by this time it had been sunk and the site in enemy hands.
That night a party of 9th Field Company tried to ferry them across
on rafts made out of jeep trailers. During the next night a party of
ftfteen weary Sappers of 4th Parachute Squadron and 9th Field
Company were pulled out of the line to make another attempt to get
the Poles across. The only equipment available was six reconnaissance
boats, a R.A.F. dinghy and some signal cable. Signal cable was
attached, bow to stern to each boat and an effort made thus to pull
two Poles over at a time and then to pull the boats back empty. The
signal cable would not stand the strain and broke, so Sappers had to
row backwards and forwards bringing one Pole each time. By dawn
when ferrying had to stop, sixty Poles had been got across, the Field
Engineer from Divisional R.E. H.Q., Lieutenant D. V. Storrs,'
rowing across the river twenty-three times.
On the zoth, in an effort to get in touch with XXX Corps and to
arrange co-operation, the R.E.Adjutant, Captain M.D. Green,' and
the G.S.O.3 of the Division were dispatched south across the Heveadorp ferry which was then still in our hands. After many adventures
and a wide detour they reached the 82nd U S . Division at Nijmegen
and were thence passed on to H.Q. XXX Corps. k., by the 2znd no
news had been heard from them, but by wireless General Urquhart
'Captain D. V. Storrs, M.C.
'Captain M. D. Green.
ARNHEM
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knew that XXX Corps were held up north of Nijmegen, he dispatched his G.S.O.1 and the C.R.E., Lieut.-Colonel Myers, to try
to get through to explain the urgency of the situation. Crossing the
river in a reconnaissance boat they reached the Polish Headquarters
which they found in touch with a column of 43rd Division which had
got through. Escorted by tanks they reached XXX Corps and
reported, returning next day by the same route. On the night of the
q r d / q t h , in assault boats lent by 43rd Division and manned by
Polish Airborne Engineers, they with 200 more Poles were ferried to
the north bank. Lieut.-Colonel Myers carried with him an order
from General Browning that, if an attack by 43rd Division failed,
1st Airborne Division or those who survived, should be evacuated
with the assistance of 43rd Division.
The story of the evacuation belongs to that of the efforts of XXX
Corps to join the Airborne Division which follows. In the operation
2,720 suMvors were ferried safely across, but of the Division which
started 10,095 strong, 7,605 were killed, wounded and missing.
Comparatively few of the R.E. of the Division got away. Of 9th
Field Company only the O.C., Major J. C. Winchester,l and fifty-six
Sappers answered the roll call at Nijmegen. Few officers of the
Parachute Squadrons came out, Major Perkins,%O.C. 4th Squadron,
being wounded and a prisoner and his Second in Command Captain
Beaumont Thomas was killed.
To return to the other end of the picture. On 17th September,
Second Army attacked. Led by the Guards Armoured Division,
supported by strong artillery and rocket-firing aircraft, XXX Corps
advanced about eight miles from the de Groote Barrier bridgehead
against opposition that was stronger than had been expected. On the
left, 53rd Division of XI1 Corps made a successful crossing over the
Meuse-Escaut Canal at Lommel. Here the assault was carried out by
158th Infantry Brigade on a two-battalion front, with 555th Field
Company under command for the construction of two Class 5 rafts.
Owing to limited success by the battalion on the right, raft construction could only be carried out on the left. Here the ferry was in
operation six hours after zero and remained in action till a Class g
F.B.E. bridge had been erected. Work on the latter was held up and
heavy casualties incurred by enemy small arms fire, and construction
could not be carried on till an infantry attack had been put in to
clear the enemy farther from the site. The bridge was eventually
'Major J. C. Winchester, M.C.
2Major &. J. M. Perkins.

ADVANCE O F X X X C O R P S T O A R N H E M

I’
I

I

1
1
i

!

I

407
opened to traffic in the late afternoon of 18th September. A site
originally planned and selected for a Class 40 bridge being still under
close range fire a new site was selected. Work on this was started by
z8znd Field Company with 244th Field Company (less two platoons)
under command a t I 1.45 a.m. on the zoth, and completed by 3.30
p.m. the z Ist, using “artificial moonlight” from four searchlights
during darkness.
The advance of Guards Armoured Division continued on the 18th,
and by 5 p.m. contact had been made with I o u t U S . Airborne
Division in Eindhoven, Corps Troops R.E. having built a bridge
south of Volkenswaard to relieve congestion on a narrow diversion
which had been used to get the leading troops round the demolished
bridge on the main road. The next obstacle was the Wilhelmina
Canal, the bridge over which, as already noted, had been found
demolished by IoIst U S . Airborne Division. This was reached on
the evening of the r8th, and bridging did not take long as, using a
civil telephone line passing through German occupied territory, an
American Engineer officer with IoIst Division had given accurate
information about the gap early in the day.
Next day, thanks to the occupation of the road by the American
airborne troops, the advance proceeded rapidly to the southern outskirts of Nijmegen where 8znd U S . Airborne Division held part of
the town, but the enemy still held the southern end of the bridge
which had not been demolished. In a gallant action on the zoth, the
American Airborne troops and Guards Armoured Division seized
both road and railway bridges intact. The Americans took the road
bridge from the north, their assault troops crossing to the left flank
under heavy fire in assault boats, borrowed from the R.E. of the
Guards Armoured Division and operated by their own engineers
who had never seen the equipment before. 615th Field Squadron
assisted by building and operating two close support rafts. But the
Guards got on to the bridge first from the south. With their leading
tanks was the reconnaissance officer of 14th Field Squadron who,
having cut any visible wires and made a hurried investigation, reported the bridge safe. A troop was sent up and during the evening
disconnected and removed the charges though much worried by
German snipers hiding in the girders. Many of these were “winkled
out” and with others, less brave, who had been hiding in and under
the bridge, constituted a R.E. bag of eighty-one prisoners. Thus this
huge reinforced concrete bridge over a river nearly 300 yards wide,
and one of the most important in western Europe, was in our hands.
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But the enemy, realizing the importance of the bridge, were not
going, if they could help it, to allow the Allies the free use of this
vital link in their communications. O n 28th September their aircraft
made a bombing attack but failed to do serious damage. But on the
29th a more successful attack was made. This time it was by German
soldiers who swam down the river, from the banks which they held
higher up, with floating mines. These mines were linked in pairs by
cables and guided by the swimmers so that a mine went each side of
a pier and remained in contact held by the cable. They were successful in attacking piers of both road and railway bridges. A pier in the
railway bridge was demolished and a hole blown in the roadway of
the road bridge. The gallant swimmers, overcome by the cold, then
swam to the bank and surrendered. The road bridge was rapidly
repaired by the insertion of two Bailey spans by XXX Corps Troops
and 15th G.H.Q. Troops Engineers.
Meanwhile VI11 and XI1 Corps on the flanks had been pressing
forward in support of XXX Corps. Both met determined resistance
in difficult country and, with all priority in supporting a r m and
equipment given to the main thrust, progress was slow. VI11 Corps
on the right on the 18th established, with 3rd Division, a small
bridgehead over the Meuse-Escaut Canal at Lille St. Hubert.
Immediately the Divisional R.E. started bridging and 246th Field
Company completed a 160-ft. Class g bridge in six hours, losing
one officer killed and one wounded in the operation. 17th Field
Company started work on the construction of a Class 40 bridge, their
efforts being shrouded for some hours by a thick mist. In consequence
the bridge was finished by 5 p m . without the unit sustaining a single
casualty.
The advance led by I I th Armoured Division was thus able to be
continued without loss of time, forcing its way forward in the next
few days across several canals and streams, many of which had to be
bridged. The History of the Corps (Operatiom Eighth Corps. Normandy
to the Rhine, by Lieut.-Colonel G. S. Jackson) records: “The
Sappers did wonders in quickly bridging the countless canals and
rivers lying in the path of the advance.” By the evening of the 25th,
the Corps was across the Zuid Willemvaart Canal and holding
Gemert and St. Antonis. On the left flank XI1 Corps met even
stiffer resistance in its advance from its crossing over the MeuseEscaut Canal at Lommel, and made slower progress over a number
of waterways. By the 25th it was held up north of the Wilhelmina
Canal east of Tilburg. Further progress of XXX Corps, northwards
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towards Amhem, soon ran into determined opposition, and German
threats to the flanks of the narrow comdor through which the Corps
was advancing were intensifying. 43rd Division was brought forward
to join the Guards in an effort to reach 1st Airborne Division, now
heavily beset in Amhem. Appropriately the C.R.E. of 43rd Division
was Lieut.-Colonel M. C. A. Henniker who had till recently been
C.R.E. of the beleaguered Division. Encountering strong opposition
on the direct route, a column pushed out to the left and, on the
afternoon of the 22nd, reached the river bank at Driel where contact
was made with the Polish Parachute Brigade. Next night 204th Field
Company of the Divisional Engineers, in spite of enemy fire, the
strong current, and casualties to the assault boats on the way up,
ferried a number of men of 4th Dorsets with stores across to the north
bank.
But it now became plain that it would be impossible to reinforce
the airborne troops sufficiently to enable the bridge to be captured
and a strong enough bridgehead to be established, and it was
accordingly decided to evacuate the troops now on the north bank on
the night of qth/26th September. The evacuation was carried out
by 260th and 25yd Field Companies of 43rd Division R.E. reinforced by 20th and 23rd Canadian Field Companies all under
Lieut.-Colonel Henniker. At 9.15 pm. the evacuation started in
pouring rain and pitch darkness only partially illuminated by distant
burning buildings. R.E. manned sixteen assault boats and the
Canadians twenty-one storm boats. All night long the Sappers toiled
backwards and forwards in a current which became more swift as
dawn approached and rendered the assault boats almost impossible
to handle. But the Canadians with their power-driven storm boats
continued. As dawn broke the enemy fire increased. Lieut.-Colonel
Henniker thus describes the scene: “As dawn broke grey, the troubles
began. There was no flash to advertise the Boche shooting. He
interfered more. Each trip became more hazardous. Little fountains
marked where the mortar bombs had struck the water, debris of boats
and struggling men marked the hits. But no one faltered. The crews
of the assault boats were increased from four to six and then to eight
to cope with the swifter stream. The Canadians plied their ferries as
though on the waters of their own great lakes and rivers . . There
were still some hundred men on the far bank, but our casualties were
increasing. A young Canadian officer took over a load of life-belts
(found earlier in a German depot) and left them on the far shore. He
made two trips with these, leaving about a hundred for those who

.

4’0

~

NORTH-WEST E U R O P E ,

1944-45

(111)

cared to use them. Each trip he brought back a boatload of men. In
the first trip he had about five casualties. In the second hardly a man
got out unhit, many were dead. I t was a gallant effort, but he could
not be allowed to try again. Some used the life-jackets there and then,
some used them next night and some escaped by ways that are stories
apart and remain to be told by the men themselves.” During that
night over 2,000 men were evacuated and few but wounded, and
those already prisoners, were left behind.
The failure to capture the bridge at Arnhem was due to two main
causes, firstly the presence in the area of unexpectedly strong forces
of the enemy including two panzer Divisions, and the gallant fight
put up by some of the German line of communication units; and
secondly, the unfavourable weather conditions which, after the first
morning, prevented the rapid reinforcement of the airborne troops
and their supply by air. But the capture intact of the bridges at
Nijmegen was a success of the first importance.
Operation “Market Garden” was undoubtedly a gamble but the
stakes were high. If it had been completely successful there is no
doubt that the war would have been shortened by several months,
in fact it is not too much to say that it might have been over by the
end of the year. As it was, very great advantage had been gained.
Footings had been obtained over the important rivers Maas and
Waal, and the communications of the German forces still holding the
mouth of the Scheldt, though not completely severed, seriously
threatened. The R.E. and their comrades of the R.C.E. could feel
with satisfaction that they had carried out their share of the operations with great credit. In Arnhem, the R.E. of 1st Airborne Division,
though prevented by the course of events from carrying out their
special tasks, had taken a worthy and gallant part in the fighting.
The engineers of Second Army had done all that could be expected
of them in assisting the other arms of their formations to press forward to the assistance of their comrades in Arnhem. Assault craft had
been brought forward and operated often under intense fire, bridging
equipment had been delivered punctually when required, and
bridges built rapidly as soon as the tactical situation permitted.
Everything possible had been done to facilitate the rapid advance of
the troops.
OPERATIONS TO

OPEN

THE PORT OF ANTWERP

Though the Channel ports had, with the exception of Dunkirk,
been captured and would soon be in full operation it was essential to
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the Allies’ further operations that Antwerp should be made available
as a main base and port. It will be remembered that the town and
port had been captured almost intact, but the enemy still held both
banks of the Scheldt, which formed the entrance to the port, and
shipping could not enter. Some German forces in this area lay on the
south bank north-west of Ghent, covered by a number of canal lines.
Others on the north bank were disposed on the island of Walcheren
and Beveland. Walcheren lay to the west of and was connected with
Beveland by a causeway. Beveland consisted of a long tongue of land
running westwards from near Bergen-Op-Zoom, and tapered from a
width of about ten miles at its western end to a narrow isthmus
joining it to the mainland on the east. At the beginning of October,
the garrisons in Walcheren and Beveland were still in touch by land
communication over the isthmus with the German forces in Western
Holland. The river channel was covered by heavy batteries on both
flanks and the defence highly organized to resist attack especially
from the sea. There thus faced zIst Army Group three distinct
operations, the first to clear the area south of the river known as the
Breskens pocket from the name of a small town on itj northern coast,
next to clear the South Beveland peninsula, and finally the capture of
Walcheren Island. Primarily these tasks were allotted to First
Canadian Army, and to I1 Canadian Corps fell the task of reducing
the Breskens pocket. Leaving 3rd Canadian Division to storm
Boulogne and Calais and 2nd Canadian Division to invest Dunkirk,
led by 4th Canadian Armoured Division (C.R.E., Lieut.-Colonel
J. R. B. Jones, R.C.E.), the Corps pressed forward and, clearing
Bruges on 12th September, reached and formed a small bridgehead
over the Leopold Canal on the night of the qth/rqth. This canal,
running from the sea coast at Zeebrugge to the Savoyards Platt, an
inlet on the south bank of the estuary of the Scheldt, completely
covered the front of the German garrison holding the pocket, and
was strongly held. Without infantry the Armoured Division could
not force a passage and was held up. But swinging right on the 15th
the Division forced another bridgehead over the Canal de Derivation
de Lys, which branches south from the Leopold Canal, and pressed
forward, clearing by the land the area between the GhentTerneuzen Canal and the Savoyards Platt. By the end of the month
Boulogne and Calais had been taken and 2nd Canadian Division
relieved from the siege of Dunkirk. Thus both 2nd and 3rd Canadian
Divisions, on arrival in the forward area on 6th October, were able
to stage an assault crossing over the Leopold Canal with two brigades
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north of Maldegem. The enemy were strongly entrenched on the
reverse side of the canal bank and consequently their fire was difficult
to neutralize. However, with the aid of flame throwers, a footing was
obtained on the far bank and held in spite of enemy counter-attacks.
Bridging under the circumstances was impossible, and for three days
the R.C.E. units of their 3rd Division operated, under heavy fire,
assault boats and rafts to reinforce and maintain the troops on the
north bank. I t was not till the 10th that a Bailey bridge could be
built, the determination of the defenders being shaken by an event
on another part of the front.
This was an amphibious attack by the third (9th) brigade of the
Division against the eastern flank of the pocket. In anticipation of
amphibious operations and major river crossings in August, when
freed from operations in the Normandy bridgehead, all four assault
squadrons, 26th, 77th, 7gth, and 8oth, of 5th Assault Regiment R.E.
had been equipped and trained with L.V.Ts., tracked amphibian
vehicles henceforth known as “Buffaloes,” while 82nd Squadron of
6th Assault Regiment had similarly trained with the British version of
the D.U.K.W. known as “Terrapins.” These five squadrons were
brought up to Ghent to assist in the operation. The squadrons of 5th
Assault Regiment, manning ninety-seven “Buffaloes,” were to carry
the assaulting brigade down the canal from Ghent to Terneuzen and
thence across the entrance of the Savoyards Platt to land on the coast
of the Breskens pocket on the left rear of the Germans. On the
afternoon of 7th October, the troops embarked in these strange craft
with their engineer crews and sailed down the canal to Terneuzen.
At this place it was necessary to leave the canal as the outer lock
gates had been destroyed. Wooden ramps had been built by the
Canadian engineers, but these collapsed under the heavy loads and
it was necessary to drag each “Buffalo” out of the water by bulldozers. This so delayed matters that it was decided to postpone the
attack till the next night. During the 8th, the craft were hidden or
camouflaged and the gaps prepared in the dykes carefully covered.
At 3 a.m. on 9th October, two flotillas of “Buffaloes” set sail under
the noses of the German coast defence batteries, not 7,000 yards
away, on South Beveland. Navigated from a motor boat by Captain
F. T. Forde, R.E.,’ assisted by a naval officer, both parties made
accurate landings only five minutes behind schedule. T h e leading
infantry dismounted and stormed their way forward while other
“Buffaloes” were called in by lamp. Some stuck in the mud but
’Major F. T. Forde.
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quickly disengaged themselves and started back for fresh loads.
Surprise was complete and rapid progress made. In daylight the
“Buffaloes” carrying the reserve battalion were shelled by the heavy
batteries from across the water but not effectively, thanks to an
efficient smoke screen. After a night’s rest ferrying started again, 82nd
Assault Squadron with their “Terrapins” now joining in the work.
In view of the success achieved and the unlikelihood of the frontal
attack succeeding, the other two brigades of the Division were
brought round to Terneuzen and ferried across. Thus it was that the
“Buffaloes” had to continue work till the 12th, though sorely in need
of overhaul and repair. The “Terrapins” carried on till all the troops
and stores had been carried across, a total of 880 loads. The total
casualties suffered by the assault engineers were comparatively
small, a total of four other ranks killed and two officers and twenty
other ranks wounded. In this, their first action, the “Buffaloes”
showed their worth, though they still had certain technical weaknesses,
and the sappers who operated them added one more innovation to
the long list of pioneering efforts that the Corps had undertaken.
Swinging left the Canadians cleared the western shore of the
Savoyards Platt and opened a land route at its head into the pocket.
Reinforced by 52nd British Division, I1 Canadian Corps captured
Breskens on 22nd October but the German garrison a t the western
end of the pocket continued to fight stubbornly and were not
liquidated till 3rd November. In these operations the Canadians were
assisted by other units of 79th Division. AVREs of 617th Assault
Squadron helped to reduce the stronghold of Oostburg and, assisted
by Crocodile flame throwers, cleared several defended farms in the
neighbourhood. On 1st November, at Sluis, they cleared a road
block of felled trees and petarded a house from which fifty Germans
surrendered. Finally on the 2nd they charged metal obstacles and
then, with machine-gun fire, “flushed” a number of German infantry.
Meanwhile operations had proceeded for the clearance of the
north coast of the Scheldt Estuary. As has been shown, Antwerp was
captured on 4th September, but the enemy in its northern suburbs
held out and further action to expel them was postponed till after the
“Market Garden” operations. On 1st October, 2nd Canadian
Division crossed the canal east of the city by bridges already constructed by Second Army then, turning west, after clearing the
suburbs, headed north-west towards the western end of the Beveland
peninsula, covered on its right flank by a similar advance of I Corps.

1

of 79th Division, including 5th Assault Regiment R.E. manning
seventy-eight ‘‘Buffaloes,” and 82nd Assault Squadron with its
“Terrapins,” were all under command of 1st Assault Brigade R.E.
(Brigadier G. L. Watkinson).* These also included ninety-six
“Buffaloes” manned by 11th Royal Tanks and 18 “DD’ tanks of
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R.E. Heavier resistance was encountered on the eastern beach where
5th Assault Regiment R.E. operated, and the slope of the dykes was
found to be so slippery that it was difficult for the “Buffaloes” to
climb them. In spite of this the latter were able to land men and
vehicles on the shore and to carry one company inland some distance.
In view of the major success achieved by the western assault, the
follow-up troops were diverted thither and eventually the troops
which had already landed in the east were withdrawn. Ferrying of
troops and stores continued until the 30th when the troops ashore
joined hands with the Canadians. The latter continued their advance
and forced the crossing of the Beveland Canal on the night of the
z7th/z8th, and by noon next day had a Class g F.B.E. bridge, closely
followed by a Class 30 Bailey bridge, across. During the ferrying
operations bad weather was encountered and the crews of the
“Buffaloes” and “Terrapins” had a tough time. One night in
particular was extremely trying. In fog and driving rain, visibility
was a t times reduced to as little as fifty yards, and it was difficult to
maintain course. One “Buffalo” of 149th Assault Park Squadron,
commanded by the O.C., MajorR. J. Gurney,’and which was laying
marker buoys, became completely lost. After navigating about for
some hours it found itself in some harbour and was promptly fired
on but escaped. It is believed that this was Flushing, the most
heavily defended port on Walcheren Island. During this build up
period 5th Assault Regiment and 82nd Assault Squadron with their
‘‘Buffaloes” and “Terrapins” were withdrawn in preparation for the
coming assault on Walcheren Island.
This operation was the last and the most difficult of all those
undertaken for the clearance of the mouth of the Scheldt and the
opening of the port of Antwerp. Walcheren had already gained a
place in history as the home of abortive expeditions. In 1809 a British
force under Lord Chatham had landed there with the object of
assisting the Austrians at Antwerp against Napoleon. Hesitation and
delays which inspired the well-known lampoon:
Lord Chatham with his sabre drawn
Stood waiting for Sir Richard Strachan;
Sir Richard longing to be at ’em
Stood waiting for the Earl of Chatham,
culminated in the dissolution of the force through sickness. Seven
1Major R. J. Gurney, M.B.E.
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thousand died of marsh fever and another 10,000 were shipped home
sick. Here also Napoleon had prepared one of his bases for his stillborn invasion of England, as Hitler had done in 1940-1.
Walcheren is an island about ten miles square the greater part of
which, apart from the ground on which the various towns are built,
lies below sea level, and is only protected from flooding by enormous
dykes which encompass the island. I t had been heavily fortified by
the Germans and could only be attacked effectively from the sea.
The channel, which divided the island from South Beveland, was
crossed only by a causeway and made an attack from that peninsula
impracticable in face of a stout-hearted defence.
Besides coast defences, mounting heavy guns for use against ships
attempting to approach or enter the Scheldt estuary, the Germans
had installed every form of defence against invasion from the sea.
Concrete emplacements for artillery and automatic weapons,
minefields, beach obstacles, anti-tank and anti-airborne obstacles,
flame throwers, all were found in profusion equal to anything found
elsewhere in Hitler’s “West Wall.” The weakest element in the
defence was the restriction to the movement of reserves due to the
impossibility of moving off the roads in this low-lying terrain. To
exploit this difficulty to the full, and to render some of the defences
untenable, three weeks before the assault R.A.F. Bomber Command,
in concentrated attacks, bombed the dykes and blew four great gaps
through which the sea rushed in and flooded most of the interior of
the island. The German garrison was now confined to defensive
positions along the dykes and those areas of higher ground, including
the towns of Flushing, Westkapelle, and Middleburg.
The plan of attack was to launch assaults from two directions
against Westkapelle and Flushing respectively, and that these troops
should then work along the dyke between the two towns towards each
other. The assault on Westkapelle was entrusted to 4th Commando
Brigade, less 4th Commando, to be followed up by 155th Infantry
Brigade, and was to be mounted from Ostend. The other attack, at
Flushing, was carried out by 4th Commando. Both attacks had
strong support from the Royal Navy, which bombarded the coastal
batteries and defences with the heavy guns of a battleship, H.M.S.
Warspite, and two monitors, and also, it was intended, from the
R.A.F., but low cloud and poor visibility prevented air support till
late in the operation. Units of 79th Division manned the “Buffaloes”
and “Terrapins” in which the assaulting troops were transported,
and also provided assault teams for the reduction of the defences and
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the clearance of obstacles. The R.E. units which took part in the
operation were :-

In support of 4th Commando Brigade:59th G.H.Q. Troops (late 59th Divisional R.E.), C.R.E.
Lieut.-Colonel E. W. L. Whitehorn,’ 250th and 510th Field
Companies.
A detachment of 245th Field Park Company with six bulldozers.
For the transport of assault troops from landing craft to the beach
and in to land a t Westkapelle :5th Assault Regiment and 82nd Assault Squadron’ with 104
“Buffaloes.”
For assault teams:One troop (AVREs) of 87th Assault Squadron.
Four armoured bulldozers of 149th Assault Park Squadron.

The R.E. in support of the Commandos were largely split up, one
platoon being allotted to each of four commandos and a section to the
fifth to give general assistance, thus leaving in the hands of the
C.R.E. for work on the beach maintenance area and for unexpected
work as might be necessary, only two field companies less four
platoons and a section. As is usual in such circumstances the detachments with the assaulting troops were required to do little engineer
work and were employed largely as infantry, in one case a R.E.
lance-corporal capturing a pill-box with its seven occupants singlehanded. Meanwhile the R.E. in the maintenance area could not
keep pace with the work there. Thus, once again, even after many
hitter experiences in the past, was the error made of dispersing
engineer effort on possible tasks, when they would have better been
kept in the hands of the senior engineer officer till the necessity for
their deployment became patent.
On the morning of 1st November, 4th Commando sailed from
Ostend, and landed successfully before dawn at Flushing. The
“Buffaloes” bringing in 155th Brigade from Breskens came under
heavy fire and about 15 per cent were lost but the landing was a
complete success. This was largely due to the fact that it happened
that the point chosen for the landing was the only feasible spot that
was not mined. Even so some of the landing craft were holed by
‘Colonel E. W. L. Whitehorn.

ASSAULT O N W A L C H E R E N ISLAND

4’9
underwater obstacles and the field company sappers had to wade
ashore. Though under fire, they were able to clear the beaches of
obstacles without suffering casualties. Driving inland the Commando, by midday, had cleared half the town of Flushing of the
enemy and, still more important, distracted the attention of the
defenders from the main assault near Westkapelle.
The opening of this latter attack began inauspiciously at 8.30 a.m.
For lack of spotting aircraft, grounded by low cloud, the naval
bombardment by the larger ships was somewhat ineffective. I n spite
of this the landing craft, carrying lighter support armament, closed
with the shore batteries. Overwhelmed by fire the gallant naval
crews of these craft held on though suffering 75 per cent of casualties.
Their effort was not in vain for under cover of their attacks, the
craft carrying the “Buffaloes,” manned by the R.E. and carrying the
two leading commandos, were able to beach near the bombed gap
in the dyke. The “Buffaloes” landed the commandos one on each
shoulder of the gap. Under heavy fire the four landing craft carrying
the assault teams of 79th Division followed up. One was hit repeatedly, the S.B.G. bridge was shot away from its AVRE, and an
AVRE carrying a fascine set on fire. A second was hit astern and
had many casualties and had to withdraw and come in later. I t
eventually appeared to the right of the other craft and landed its
load all but one “Crab” which was inextricably mixed up in the
wreckage of the bridge which had been destroyed by enemy fire.
But its bulldozer, in an attempt to rescue a foundered AVRE from
another craft, sank in a quicksand. It was from a third that the
foundered AVRE had emerged, its bridge AVRE being hit by
a shell. From the fourth the two “Crabs” stuck in the mud when one
attempted to pull the other out, but the bridge AVRE disembarked, laid its bridge successfully over some bad going, and then
crossing got bogged in the exit, blocking the way for the second
AVRE which was following it closely and both were drowned by
the rising tide. The bulldozers of 59th G.H.Q. Troops R.E. likewise
ran into soft mud and only one was extricated. Another, which had
landed on the east side of the gap, was lost by falling into a crater
when trying to ford across the gap at low tide. Thus at the very
beginning of the operation the R.E. lost a large proportion of their
mechanical aids to work. To make matters worse, all the four
sledges containing special gear, including pumps and tanks for water,
were lost and their contents not recovered till low tide when the
pump engines were useless. Of all the landing craft allotted to the
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R.E. for the carriage of stores, only one arrived safely. But most of
the R.E. officers and men escaped casualties and set to work with
what remained and could be found, to carry out their tasks. The
crews of the “Buffaloes” continued to ferry in troops and stores, and
also carried troops forward through the gaps in the dykes and over
the floods in the interior of the island to make amphibious attacks on
enemy centres of resistance. Westkapelle, attacked by the Commandos from the dyke, was also assailed in rear by others in “Buffaloes’’ and taken on the afternoon of the landing. From Westkapelle
the commandos, assisted by a few “DD’ tanks, “Crabs,” and
AVREs, pushed outwards along the dykes and, after hard fighting,
captured the defence posts and batteries at Domburg and Zoutelande hy the evening of the qth, on which day Flushing and
its neighbouring forts were finally cleared. The last important
stronghold, Middleburg in the centre of the island, was taken by
amphibious attack carried out by “Buffaloes” manned by I Ith
Royal Tanks on the 6th. In these operations, the few remaining
AVREs did yeoman service in making approaches for the tanks,
removing obstacles, and assisting the Commandos forward with Besa
fire.
The field companies of 59th G.H.Q. Troops R.E. had considerable
trouble in the preparation of the maintenance area and in the clearance of mines. These were abundant and had been deeply buried or
become drifted over with deep sand to such an extent that mine
detectors did not react to their presence. Consequently search had to
be made by the slow and tedious method of prodding, and had to
be repeated constantly as the passage of tracked vehicles wore away
the surface or shelling or mortar fire disturbed the covering over
them.
and Canadian Division, advancing through South Beveland,
reached the eastern end of the causeway leading to Walcheren. Here
it was held up till a crossing on and November by a brigade of 52nd
Division, using assault boats across the Slooe Channel on its right,
made a foothold on the island and took the defenders of the causeway
in rear. Immediately the coast defence batteries covering the estuary
of the Scheldt had been silenced, a fleet of what ultimately grew to
IOO craft began to sweep submarine mines from the seventy miles of
channel. Such was the density of mines, however, it was not till 28th
November that the first convoy was safely berthed at Antwerp, and
stocking of the advanced base at that port could start.
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The opening of Antwerp started a new chapter in the adminiitrative history of the campaign. It is, therefore, a convenient time to
go back and study the story of engineer work behind the fighting
formations since the beach maintenance areas had been set up in
Normandy. But before considering the work necessary in connexion
with administration, a matter of more operational interest must
be referred to. This is the provision of airfields as the armies moved
forward.
An account of the construction of airfields in the Normandy
bridgehead has already been given (Chapter XIII, pages 373, 374).
The six Airfield Construction Groups, of which five were composed
of R.E. and pioneers, and one of R.A.F. working under R.E. control,
which had worked in the bridgehead, followed closely behind 2Ist
Army Group, under the direction of 12 A.G.R.E., Colonel G. N.
Tuck, repairing existing airfields for use by the tactical air forces
supporting the advance of the armies. In rear of these, four less
mobile R.A.F. Airfield Construction Wings, under the Director of
Works of the L. of C., carried out more permanent work and construction of accommodation for the R.A.F. On the staff of C.E. ~ 1 s t
Army Group there was for the co-ordination of all work on airfields
a D.C.E., Brigadier H. de L. Panet. During the period of advance
from the bridgehead to Brussels thirty airfields, including twelve with
completely new runways, were provided in six weeks. Eighteen were
obtained by the repair of German airfields. The damage which had
been done to these by our bombers in their successful efforts to
neutralize the Luftwaffe had to be seen to be believed.
Probably the most intensive activity in this provision of airfields
was in connexion with operation “Market Garden,” the combined airborne and land operation for the seizure of the bridges at Graves,
Nijmegen and Arnhem. The intention was that, if the operation was
successful, 1 2 A.G.R.E. should construct a group of airfields in the
area about Arnhem to serve as a base for the Air Force Group which
would cover a further advance into Germany. In the meanwhile,
during the advance of XXX Corps, the A.G.R.E. should provide
strips, to act as stepping stones to the projected group of airfields, at
Eindhoven and Volkel. To carry out this task 1 2 A.G.R.E. was regrouped in mid-September and thereafter consisted of 13th and 15th
Airfield Construction Groups and 5357th Airfield Construction
Wing R.A.F., and was concentrated by 17th September about
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Bourg Leopold. To 5357th Airfield Construction Wing was confided
the construction of the strip at Eindhoven, 16th Group being responsible for that at Volkel. 13th Group for the present continued to work
on airfields in the area of XI1 Corps and would be available to
reinforce the others when and as required.
On the morning of 19th September, the reconnaissance party of
5357th Wing, travelling with the leading troops of Guards Armoured
Division and closely followed by one squadron, reached the airfield at Eindhoven which it found badly cratered by our own
Air Force. The enemy were still in the woods to the west of the
airfield and only one platoon of IoIst U S . Airborne Division
was available as protection. During the night the American troops
were withdrawn into the town and 5357th Wing took up dispositions for its own defence. Next morning work continued, the
Wing sending out defensive patrols as there were no troops west of
Eindhoven at the time. Meanwhile 12 A.G.R.E. had obtained
permission to send forward a column of plant and vehicles which
arrived on the site on the afternoon of the 20th. During that day
work was interrupted by German machine-gun fire on the tarmac
dump, but the enemy were driven away by patrols of the Wing. Next
day leading troops of XI1 Corps passed across and beyond the airfield after which all hands could be concentrated on the work, and
on the afternoon of the 2and the strip was completed and taken into
use by the R.A.F. The reconnaissance party of 16th Airfield Construction Group similarly accompanied the leading troops of Guards
Armoured Division. It reached Uden on 19thSeptember, and in two
armoured cars proceeded three miles to the east to reconnoitre the
airfield at Volkel. It was found similarly damaged by bombing to
that at Eindhoven. One car returned to report, the other remained
on the airfield, the only soldiers in the place, and organized civil
labour which was set to work to clear debris. The same evening, as a
result of the report of the reconnaissance party, 78th Road Construction Company moved up to Eindhoven but could not get farther
forward as the road ahead had been cut by a German counter-thrust.
I t eventually arrived at Uden on the 21st to find the reconnaissance
party, with the help of zoo Dutch civilians, had cleared half the
runway. Strong forces of Germans were reported to be in the neighbourhood but no protective troops could be got to cover the work
owing to enemy incursions on to the narrow axis of advance, and the
company had to remain in Uden as garrison with two platoons of
U S . Airborne troops. I t was not until the 24th that, with the arrival
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of an infantry brigade of 50th Division, the enemy were driven off
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the airfield which they had overrun, and work could be restarted.
But the site was still some distance north-east of the main bodies of
British troops other than those thrusting up the narrow passage
towards Arnhem, and 16th Group had still to man the defences on
the eastern half of Uden a t night. This period of working by day and
manning defences by night was a tiring time for the men of the
Group. However, no further enemy attack developed and a grass
strip was completed on the 26th, followed by one with a brick runway on the 28th.
Meanwhile on the L. of C. work proceeded on airfields for heavier
aircraft and for maintenance bases. This work was carried out by
Airfield Construction Wings R.A.F. under D. of W. who was thus in
the unusual position for a senior R.E. officer of having up to 6,000
men of the R.A.F. working under him.
ENGINEER
WORKBEHINDTHE ARMIES

Roads

As might be expected in a rapid advance of this nature by two
armies with a total of five corps, the reopening and maintenance of
communications was one of the more important tasks of the Allied
engineers. The main French and Belgian roads were of basically
sound construction and even with the heavy loads placed on them
would stand up to the work if carefully maintained. Some had been
damaged by bombing and a limited amount of cratering and initial
repairs had to be carried out. This work, with continual maintenance,
threw a great strain on engineer resources. A great deal of work was
carried out by the French and Belgian civil organizations which had
the labour and the will to help but were devoid of transport. This
was a commodity which was at a premium in z 1st Army Group with
its rapid movement and expanding L. of C., to such an extent that at
one time VI11 Corps was grounded and much of its transport diverted to the troops which were advancing. However, the two main
routes designated for the maintenance of the Army Group, one for
Class 70 loads, the other for Class 40, and many miles of necessary
roads in, and connecting with, depots etc. were constructed and
maintained in good condition. A by-pass road was made round the
south-west outskirts of Caen. This was 40 ft. wide and involved heavy
earthwork and the construction of a large Class 70 Bailey bridge over
the Orne.
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Stone Quarries
Supply of stone for repairs was at first a problem. That in the
quarries in Normandy was soft and unsuitable but had to be used for
lack of anything better. No machinery was found in the existing
quarries but the R.E. Quarrying Units installed their own and
organized production on a large scale amounting to a maximum of
4,500 tons per day. From one quarry alone, that at Creully, a peak
output of 1,500 tons a day was reached. Though small quarries of
better stone were found and worked, it was not till those at Marquise,
near Boulogne, were captured that the position in this respect became satisfactory, and meanwhile stone had to be imported at the
rate of 10,000 tons a day.
Bridges
Many of the bridges hastily built by the engineers with the Armies
during the advance had to be replaced or strengthened and others
built. Amongst those newly constructed behind the Armies some of
the most noteworthy were a Class 70 bridge at Mantes Gossicourt by
VI11 Corps Troops R.E., and another of Class 40 at Rouen by
Canadian engineers, all working under D.W., zIst Army Group,
Major-General E. F. Tickell and his Deputy, Brigadier A. B. D.
Edwards. Though the provision of Bailey bridging equipment was
generous, over 150 bridges on side roads no longer required by the
forces were dismantled and the equipment sent forward to maintain
the army dumps. Even so the number of Bailey bridges being maintained on the L. of C . at the end of September was 135 as well as
twenty-one of improvised types.
Railways
The reopening of the railways serving the Army Group was of
equal importance. In readiness for the advance four railway construction groups and fourteen railway construction companies had
been assembled in the bridgehead and, immediately it had been
cleared of the enemy, work started on the development of Caen as the
main traffic and locomotive centre, and of Bayeux as the principal
transportation stores depot. The French railway workshops and
installations at Caen had been completely wrecked by Air Force
bombing, but by dint of hard work in clearing debris and salvaging
machinery it was possible to start work on repairs to locomotives on
14th August. In developing the yards and forward communications
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in the town five bridges, including two over the Ome, were built, and
by the end of August 7,500 yards of siding accommodation had
been provided.
Immediately after the breakout from the bridgehead reconnaissance was carried out and work started on opening up a forward
route to the Seine. I n this area the damage to track and installations
due to bombing and shelling was particularly heavy, but, in spite of
this, railheads were opened in the For& de Londe, just south of the
Seine, on 9th September. Plans had already been made for the
bridging of the Seine and a site at Le Manoir selected. Work started
immediately and, though the new bridge was some 520 feet in
length, and the approach line involved some go,ooo cubic yards of
earthwork, it was completed and the bridge open to traffic on 22nd
September after only fourteen days' work. This bridge was of vital
importance and for about two months, till the Channel ports north
of the Seine had been got into full working order, it formed the main
means by which the maintenance of the Army Group operating far
to the north could be assured. Armoured forces in particular cannot
keep up the pace of advance or extend their radius of action without
the guarantee of a regular flow of stores and petrol. This can only
be assured by the existence behind them of an efficient railway or a
multiplicity of roads capable of taking the heaviest traffic. The
bridge caused some anxious moments particularly when the Seine
rose in flood, on one occasion the water almost reaching the level of
the rails. But it stood firm and carried the railway traffic necessary
for the operations.
But by the beginning of September the leading British troops had
penetrated far into Belgium and the re-establishment of communications behind them was of pressing importance. Luckily damage to
railways beyond the Seine, except at main centres, was not extensive
and with the help of the French and Belgian civil authorities it was
possible to get trains running quickly. Only three major breaks
existed in the line, two bridges over the Somme and a canal bridge at
Hal. The latter was by-passed, and the Somme bridges replaced at
the same time as that over the Seine although 1,180 tons of stores had
to be brought forward for the three bridges from Normandy. While
the bridges were being built, construction traffic was worked forward
across the gaps from the railheads on the west bank of the Seine,
rail-tails being established on the east bank and the Hal and Somme
gaps being by-passed by subsidiary routes. By the end of September
a limited amount of traffic was running into Brussels, but in
RAILWAYS
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face of the serious difficulties. Locomotives were scarce, the number being imported through Cherbourg being insufficient for the
needs of both the British and American forces, and it was not
till Dieppe had been captured, and the rail-ferry reinstated on
29th September, that the position in this respect could be radically
improved.
The lengthening of the L. of C., complicated by the difficulty of the
co-ordination of the activities of the military transportation service
with those of the French and Belgian civil organizations, and the
heavy work entailed by the successive reopening of the Channel
ports, necessitated reorganization and decentralization in control of
the British .Transportation Directorate, and changes in the normal
organization heretofore in force. At the end of September the
Directorate was subdivided into two suhdirectorates, each under a
brigadier, one for railways (Brigadier J. A. Bell)’ and one for ports
and I.W.T. (Brigadier A. E. M. Walter). Earlier it had been found
necessary to drop the normal group and company organization on
the railways south of the Seine, where, owing to the extensive
devastation, it was found necessary to keep control of the work in
military hands, and to set up a divisional superintendent’s office in
Caen.
Ports
The number of ports to be reinstated, and their wide dispersion,
led to a further division of responsibility in that sub-directorate, the
new Director of Ports and I.W.T. retaining responsibility for all
ports between Dieppe and Antwerp both inclusive, while extension
of development of the Normandy harbours, “Mulberry,” Port-enBessin, Caen, Ouistreham was under the supervision of 1 2 L. of C.
Area.
In some cases the damage which had been done to various ports,
though considerable in certain places, was found not to be excessive.
Their full rehabilitation, however, for military purposes, coupled
with the urgency of getting them into action with the rapidly growing
length of the L. of C., meant hard work for the port construction and
operating units. “Mulberry” had been gradually extended and the
daily rate of discharge through the port rose to a maximum of
10,400 tons over a ten-day period, though originally planned for
‘Brigadier J. A. Bell.
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6,000 tons. This at the end of September, coupled with the reopening
of ports farther north, led to the cessation of the use of open beaches
for landing stores. During their use for discharge almost threequarters of a million tons of stores had been landed in this way. By
October the improvement of the port situation farther forward was
so advanced that further work on “Mulberry” was stopped and parts
of it were dismantled. Caen and Ouistreham were slightly developed
as coal ports, and Le Havre, after its capture, handed over to the
Americans. Dieppe, Boulogne, and Calais had all suffered heavily
from enemy demolitions and Allied bombing. Bridges and dock gates
had been blown, ships sunk, quays, cranes and warehouses destroyed, and mines laid in the entrance channel.
Work at Dieppe started on 4th September, the mines cleared in
three days, and the quays cleared and repaired by the middle of the
month, but, owing to the destruction of the dock gates, for some time
ships had to enter at high tide and dry out. Work on the construction
of a train ferry terminal was started on 8th September, and, as noted
above, brought into operation on the 29th. Boulogne had also
received serious damage to quays and basins and the main entrance
blocked by many sunken ships. The dock gates, however, were undamaged and the first vessels docked, after fifteen days’ work, on 29th
September. Work at Calais, which though damaged was not so badly
blocked as Boulogne, was delayed as the first intention was that it
should be handed over to the Americans. I t was, however, ultimately
decided that a train-ferry terminal should be constructed and work
commenced on 26th October and was completed on ~ 1 sNovember.
t
At Ostend, where eleven ships had been sunk in the entrance channel
and considerable damage done to the port installations, work was
started on 14th September, the first vessels docking on the 29th. The
first port construction parties reached Antwerp on the I zth and found
little damage except at Kruisschaans lock which was still under
enemy fire and could not be touched immediately. With the clearance of the enemy from the northern portion of the town, at the end
of the month, the necessary repairs were put in hand and the port
was in complete repair when the channel was cleared and swept at
the end of November. The total sum of this port construction work,
almost entirely completed during the month of September, amounted
to a considerable total, and reflects the greatest credit on those
responsible for its organization and on the port construction and
operating companies which carried out the work so rapidly and
efficiently.
PORTS

’
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Base Maintenance Area
Throughout the operations up to November, the Army Group
had depended for its administrative wants on the Rear Maintenance
Area in the Normandy bridgehead. The early work on this has
already been described (Chapter XIII, pages 357-359). But even
before the armies broke out in pursuit of the retreating enemy much
further development work had been done there. I t was realized in
the planning stage that, with a million men and all their supplies and
equipment herded together in this small enclave, there would be
considerable congestion and that amenities would have to be reduced
to a minimum. But even so the provision of workshop and stores
accommodation, with their necessary ancillaries of roads, water,
light and power, involved the R.E. Works Services in a very heavy
programme of work. In most cases the greatest difficulty was found
in the provision of road access. Before the invasion the beachhead
area was a quiet farming district with narrow winding country roads
designed to carry nothing more heavy than the occasional farm
wagon. Most of the vehicles used to serve these depots were ten-ton
lorries. Roads had at first to be made of earth which, owing to the
dry weather encountered, stood up reasonably well to the work till
quames were developed and harder surfaces could be added. Even
on the limited scale of accommodation permitted, the Advanced
Ordnance Depot alone required 300 semi-Romney huts each with a
concrete path down the middle on which ran petrol-engined trucks.
The depots of other services, though smaller, constituted a similarly
large undertaking. Ammunition storage proved a special problem.
Normally it was disposed along the sides of the roads within a limit
of 1,000 tons per mile. For the ammunition stored at this scale
sufficient roads simply did not exist and dumps had to be formed
deep into fields from which after the weather broke it was only
extracted with the greatest difficulty. Even a t a “bare minimum”
standard of essential service, the hospitals, of which there were
twenty-eight all situated along a single road, presented a major
problem. Most of this work, and the provision of extra amenities and
services, was completed before the Army Group moved on, but, as
maintenance continued from this area till Antwerp was opened,
work continued on developments till November.

Engineer Stores
To feed the engineer requirements in stores for this programme
and for the needs of the fighting formations, it may be imagined an
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extensive engineer store organization was required. In August the
import of engineer stores rose to a total of 90,500 tons, 5 E.S.B.D.
handling 4,015 tons in one day that month. I t is interesting to note
that the engineer stores were divided into four categories which were
approximately equal in total weight. These were, those required for
(a) Airfields, ( b ) Pipelines, (6) Bridging, ( d ) Other stores and plant.
Thus halfthe total quantity was required for the first two categories
which were almost completely new innovations since the outbreak of
World War 11. Transportation stores in the R.M.A. (Rear Maintenance Area) were held and distributed from four main stores depots
and four spare parts depots besides a special transit area and dump
for locomotives at Cherbourg when that port was opened for the
importation of engines.

Electricity
For the supply of electric power and light for the base installations
a number of generating sets were imported in the first instance. As
soon as possible after the capture of the town, work was started on the
rehabilitation of the power station in Caen. First inspection presented a gloomy picture. There was no roof and little remained of the
walls but the steel stanchions, and the machinery and boilers were
buried under piles of rubble. When the latter was cleared somewhat
it was seen that the situation was not so bad as it had appeared. I t
was found that two turbo-generators could be put into commission at
reduced load if certain damaged parts could be replaced by parts
taken from others in a worse state. The boilers were found to be
capable of raising steam to meet this reduced load after overhaul and
similar replacements. Similarly sufficient switchgear was assembled
by cannibalization to meet initial requirements. The scene on the
first day ofoperation of the patched-up installation has been graphically described by Brigadier R. H. Perry, C.E.,’ L. of C. (article in
R. E. Journal, March, 1946).
“When the steam valves were opened clouds of steam came out of
the main pipes from many unauthorized places, but gradually the
turbine began to turn, slowly working up speed as the throttle was
opened till about 1,000revs. per minute had been reached.
“At this point horrible expensive noises came from the interior of
the turbine. Steam was hastily shut off, and when the machine had
come to rest it was examined anxiously. No apparent damage had
‘Brigadier R. H. Perry, c.B.E.,

M.C.
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been done, so the R.E. officer in charge decided to try again in the
afternoon.
“Speed was slowly built up, with everyone on the alert for any
unusual noise, but nothing occurred, and the turbine reached its
normal running speed without mishap.
“The first large electrical installation in France had been made to
work amid the wreckage all around.”

d

Forestry
8th Canadian Forestry District with five Canadian and two R.E.
Forestry companies landed at an early stage. The Canadian companies worked in the Forest of Cerisy in the American zone, the
British being located in the wooded areas south of Bayeux and Caen.
By the end of August those companies were producing about
1,000tons of useful timber a day and thereafter averaged about
2,000 tons a day, excluding pit props for mines, but including long
piles for use by American engineers in Cherbourg.

Petrol Installations
Work progressed rapidly on the extension of the installations in
connexion with bulk petrol supply. For the purpose two Oil Groups
R.E. had been formed each commanded by a C.R.E. and consisting
of two artisan works companies, one electrical and mechanical
company, one mechanical equipment platoon and one welding
platoon, all R.E., with two companies Pioneer Corps and two
general transport platoons R.A.S.C. One of these groups worked in
and from Port-en-Bessin, the other from Cherbourg. We have seen
how deliveries from the former port started in July, but work on the
development of the installations there continued till the end of
September. By that time storage had been provided for 15,000 tons
and the 60 miles of 6-in. pipeline had been completed to Cberbourg.
After the break-out from the beach-head, work on the extension of
the main pipelines and storage farther forward was pressed on at
high speed. Two 6-in. pipelines were extended a further 107 miles to
Darnetal, across the Seine near Rouen, with storage tanks at the
head and at intermediate points en roufe.
Works Organization
As the Army Group advanced a succession of L. of C. areas were
formed in rear, each with its own Chief Engineer and the necessary
Cs.R.E. and Works Staff.
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SURVEY
The chief troubles of the Survey organization were caused by the
unexpected rate of advance after the break-out from the Normandy
bridgehead. When the operation was being planned the demands for
maps for the first phases of the invasion were so large that the map
production resources were strained to the utmost and a ruling as to
priorities had to be obtained. This was that the full requirements of
British and U.S. forces for the area up to the Seine, the Loire and
Paris, which were the estimated limits of the advance in the first
ninety days, were to be met and that it was expected there would be
a pause thereafter which would allow of increased production and
distribution of maps of further areas. In actual fact, afler ninety
days the leading British troops were zoo miles north of the Seine, and
the American armies were far to the east of Paris, and all were still
advancing rapidly. This situation caused difficulties not only in the
production of maps in time to be of use, but also upset the plans
made for distribution to formations and units.
For map reproduction the resources in the United Kingdom and
the United States were kept at full pressure till the close of hostilities.
Use was also made of the Reproduction units with the forces in the
field and of the French Institut GCographique Nationale, though the
former were otherwise busy producing the maps specially required
by their respective headquarters from day to day. The two R.E. units
with S.H.A.E.F., 13th Map Reproduction Section and 9th General
Field Survey Section, followed their advance parties to France and
were installed in a commercial printing works near Paris early in
November. By late August, 21st Army Group had installed two large
reproduction centres at Caen, and as soon as Antwerp and Brussels
had been captured these and other centres moved forward to that
area. The constant and rapid moves of headquarters British Second
Army and Canadian First Army, and the necessity for their survey
organizations to keep the closest touch with them, caused considerable disorganization in Survey work with these formations and
necessitated an increase in their normal scales of transport to render
them sufficiently mobile.
The chief problem to he solved in map distribution was that of
transport. Moving at the pace they did formations rapidly passed
from areas covered by one sheet to another. Their own transport
could not carry the bulk of maps if they were always to have available
the maps required. Extra transport to carry forward maps to units
R.Z.9-P
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from map depots a t the base could ill be spared owing to demands of
other services for movement of petrol, ammunition and other stores.
At this stage, owing to the shortage of harbours, the movement of
maps from the United Kingdom in such large quantities also presented a problem. I t was indeed an anxious time for the senior
officers of the Survey organization, and many unorthodox methods
were employed to meet the situation. Stocks of maps which each held
of their Allied areas of operation were exchanged between the
British and American forces: 3rd Field Survey Depot, which worked
with British Second Army, was reinforced with the personnel and
transport of two topographical sections and two general survey
sections: twenty 3-ton lorries were borrowed from the R.A.S.C.:
the Base Map Depot was reinforced with about IOO pioneers and
French civilians to help in packing and sorting, and a mobile map
dump from which formations could draw direct was formed at
Headquarters XXX Corps with three 3-ton lorries and a topographical section of a field survey company. Thus by one means or
another maps were rushed to the troops in their gallop forward, and
Brigadier Prain had the satisfaction of being told hy General
Montgomery that at no time did map supply fail or prejudice the
conduct of operations.
Though much of the effort of the Survey organization had to be
directed to meet this special situation, the units found time to
carry out their more legitimate occupations. Triangulation had
to be checked and adjusted: detail on existing maps had to be
brought up to date: sheets specially prepared for the administrative staff, for airborne troops, for showing suitability of ground
for the movement of armour, and for the R.A.F., etc., were drawn
and printed in large quantities. I n fact it may be said that the
whole survey organization of the Allied force worked at full pressure from the moment the plan of invasion was formed till the
cessation of operations.

SECOND
ARMYOPERATIONS,
SEPTEMBER-NOVEMBER,
1944
While I1 Canadian Corps was engaged in clearing the mouth of
the Scheldt and, for the purpose, had been given priority in resources,
I Corps on the right of First Canadian Army and Second Army
engaged in limited operations. The extent of these was necessarily
restricted owing to the distance stores and ammunition had to be
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brought from the Rear Maintenance Area in Normandy, and by the
priority given to other parts of the Allied front. To I Corps and XI1
Corps of Second Army were allotted the task of clearing the area of
Holland west of Nijmegen and south of the Maas, and to VI11 Corps
that of driving the enemy from the pocket they held south-east of
Nijmegen and which constituted a threat to our narrow salient south
of that town. In the western of these two operations I Corps advanced
on 20th October with 49th British and 104th U.S. Divisions in the
centre, and with the Polish Armoured Division and 4th Canadian
Armoured Division on the right and left flanks respectively, from an
area west of Turnhout directed to the general line Tilburg-BredaBergen-op-Zoom. Two days later XI1 Corps was launched, from its
location south of Nijmegen, westwards on ’s Hertogenbosch and
Tilburg with 7th Armoured and 53rd Division on the right, 15th
Division on the left and 51st Division in reserve. Units of 79th
Division assisted the advance of both Corps. The enemy resisted
stoutly, making considerable use of minefields, but progress by both
Corps was steady. I Corps, by 27th October, had reached its first
main objective on the line Breda-Roosendaal-Bergen-op-Zoom
almost all along its front.
The Engineers of the corps were chiefly concerned with the
clearance of minefields and the bridging of numerous small canals.
XI1 Corps encountered stiffer resistance and more difficult country
but at the end of the month had captured Tilburg and reached a line
running north from that town to the Maas. Fighting was particularly
stubborn at ’s Hertogenbosch and on the canals in the vicinity. On
the 24th, “Crocodiles” of 79th Division by flame throwing and smoke
enabled infantry of 53rd Division to make a crossing over lock gates
in the town, the R.E. of the Division rapidly following up with a
bridge. A few days later 7th Armoured Division met an unbridged
river farther north. A bridgehead having been secured, the R.E. of
the Division started to construct a bridge to get the tanks across. In
this they were forestalled by 16th Assault Squadron who brought up
a 60-ft. Class 40 Bailey bridge on skids and got it into position first.
This is no reflection on the Divisional Engineers but a clear example
of the value of power aids in such operations. The same Assault
Squadron on the 28th similarly assisted 15th Division in its advance
on Tilburg. After clearing the wreckage of a demolished bridge with
crowbars and sledges it dropped a S.B.G. bridge across. Then
encountering a large crater, too big to be rapidly filled by bulldozers,
it dropped another S.B.G. across over which bulldozers advanced
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and cleared a road block. Another bridge-laying AVRE then
came up, dropped its bridge across another gap and was the first
vehicle to enter Tilburg. An amusing sequel ensued. The inhabitants
of Tilburg were even more enthusiastic in their welcome of the
“Liberation Army” than elsewhere in Holland and a senior R.E.
officer felt himself bound to reply suitably by proposing the toast of
Queen Wilhelmina which was drunk with much enthusiasm.
Immediately afterwards a sturdy Dutchman stepped forward and
in his best English cried out “Ladies and Gentlemen-Lloyd
George.”
Stubborn fighting in the low-lying country south of the River
Maas continued on both Corps fronts during the first week in November, and, by the 8th, all German pockets of resistance south of the
Maas and west of Nijmegen had been cleared of the enemy. The
many canals and drainage ditches which were encountered kept the
engineer units of all formations busy with bridging, and the numerous
enemy minefields involved them in much unpleasant work .of
clearance.
To the east, VI11 Corps was allotted the task of clearing the
German forces from an area on the west bank of the Maas south of
Nijmegen and centred on Venraij. These Germans, who were strong
in this area and active, constituted a threat to our position in the
Nijmegen bridgehead and their liquidation would assist greatly in
future operations for the clearance of the whole western bank of the
river. On I 2 t h October, 3rd Division attacked the north-westem face
of the enemy pocket and with the help of tanks captured Overloon
the same evening. Slow progress against determined resistance was
made during the next two days and brought the leading troops close
to a small but muddy banked stream, the Molen Beek, which covered
the front of the next German position. For the attack on the 16th, on
a two-brigade front, the Division was supported by tanks and by
units of 79th Division including 617th Assault Squadron. Assisted by
R.E. of the Division, the infantry successfully launched four kapok
bridges on each battalion front and crossed silently. O n the left
brigade front three AVREs with S.B.G. bridges advanced to
bridge the beek. The first two got hopelessly bogged in the waterlogged ground approaching the stream. The third drove down a
narrow track through a minefield and reached the bank. It was then
found that the release cables of the bridge had gone. The commander
and his demolition N.C.O. dismounted and, under heavy fire, the
N.C.O. standing on the sergeant’s shoulders, released the bridge
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which fell accurately. This proved to be the only bridge across the
Molen Beek for twenty-four hours, for the tank crossings on the other
brigade front were failures. Here three AVREs advanced with
fascines. The approach to the beek was slow owing to the muddy
ground which was infested with mines. Two of the AVREs became hopelessly stuck in the mud, and the single fascine of the
third was not sufficient to make a crossing. Bulldozers endeavouring
to improve matters also became bogged. A bridge AVRE was
called up and successfully laid its bridge, but, after three tanks had
foundered in the mud on the far side, the crossing was abandoned.
During the night R.E. units of 3rd Division worked hard to construct other crossings for armour. 246th Field Company and a
platoon of 25yd Field Company each built a 40-ft. trestle bridge and
provided them with firm approaches for tanks. 246th Company also
constructed a causeway with steel cribs and brushwood, while
another platoon of 25yd Company laid down culverting and brushwood to fill gaps in the approaches. Advancing with strong artillery
and air support against determined resistance the Division pressed on.
Venraij was thus closely threatened. The threat to the town was
increased by the appearance of 7th U S . Armoured Division, which
was also under orders of VI11 Corps, on the southern flank of the
drive, and the German garrison began to pull out. The moment had
come for the second part of VI11 Corps plan to be put into effect, by
the launching of 15th Division from an area about Weert, fifteen
miles farther south, towards Venlo, thus converging with the northern
attack. Unfortunately it was necessary at this moment to switch
15th Division to the vital XI1 Corps operations just described,
and, though Venraij was captured in the next few days, the
operation could not be carried to its intended conclusion for the
time being.
The liberation celebrations at Tilburg were soon cut short for 15th
Division, for, on 17th October, the Germans reacted strongly in the
east and gained sufficient success for it to be necessary for the
Division to be brought back to VI11 Corps as a reinforcement. A
Panzer Corps, the concentration of which had not been noted owing
to bad flying weather, attacked from Venlo against Meijel south of
the area of the recent offensive of VI11 Corps. Though 7th U.S.
Armoured Division, which was holding the sector attacked, defended
stoutly, in the first two days the German attack made considerable
progress, and occupied most of Meijel, and advanced some miles
beyond to the north-west of the town. By the time 15th Division,
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closely followed by 53rd Division, arrived on the scene enemy progress had been stopped by the Americans assisted by British field
artillery and it was only left to push the enemy back to where they
came from. This was safely accomplished by 6th November, when all
the lost territory except the town of Meijel had been recovered.
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CHAPTER XV
NORTH-WEST EUROPE, 194445 (IV)
THE OPENING OF ANTWERP, NOVEMBER, 1944,
TO THE OCCUPATION OF THE WEST BANK OF THE
RIVER RHINE, MARCH, 1945
Situation at the end of September, Igqq-Allied plan-Operations to
clear west Bank of River Maas-German offensivein the ArdennesXI1 Corps operations near Roermond, January, 1g~5-Assault on
Kapeleche Veer-Work in rear of the Armies, winter 19%-5Operation “Veritable” to clear west bank of River Rhine.
(See Map 18,facing page 439 of this Chapter; Map 19,facing
page 451 of this Chapter; and Map 20, facing page 457 of this
Chapter)
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WITHthe opening of the port of Antwerp, at the end of November,
1944, a new phase in the operations began. The existence of a sea-fed
base close behind the armies made it possible to undertake operations
for the invasion of Germany, the crossing of the Rhine and the
domination of the German industrial district of the Ruhr. Previously
it had not been possible to launch such an undertaking in sufficient
force with armies maintained almost entirely over a land line of
communication 300 miles long from the rear maintenance areas in
Normandy, more especially as the rail communications had but
recently begun to be established to any great level of efficiency.

SITUATION
AT END OF NOVEMBER,
r g ~
At this date the various Allied armies had reached approximately
the following positions. First French Army had forced the Belfort
Gap through the Vosges Mountains and reached the Upper Rhine
near Mulhouse, while Seventh U.S. Army, passing through the
Saverne Gap, had taken Strasburg. Between these two armies, however, the Germans held a wide bridgehead, known as the “Colmar
pocket,” which could not be immediately liquidated by the First
French Army alone, and Seventh US.Army was required to assist
437
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Third U.S. Army on its left. Patton’s Third Army, having isolated
Metz early in November, drove forward in conjunction with Seventh
Army towards the Saar, but was held up by what was in fact one of
the strongest sectors of the German Seigfried Line. Farther north,
Hodge’s First U.S. Army was in contact with that Line through the
Eiffel and the Ardennes and on its left had pierced the front switch
and captured Aachen. On the extreme left of Bradley’s 12th Army
Group Ninth US. Army, lately arrived under Lieut.-General
W. H. Simpson, was also through the first line of the Seigfried Line,
but was held up several miles short of the River Roer. Second British
Army, commanded by General Sir M. C. Dempsey, and of which
Brigadier A. D. Campbell had become Chief Engineer, was, on its
southern flank, several miles short of the Maas, but on its left held an
extensive bridgehead across the river about Nijmegen. First Canadian Army, under Lieut.-General Crerar with Brigadier G. Walsh
as C.E., extended the line westwards along the Maas to the islands
at its mouth north of Walcheren.
The delay caused to the Allies’ forward thrusts by the failure to
seize a bridgehead over the Maas at Arnhem, and by the time taken
to clear the entrance to the port of Antwerp, gave the Germans time
to reorganize and reinforce their forces. By denuding industry, and
by calling to the colours younger classes of men, Hitler was able to
replace a large part of the manpower lost in Normandy and in the
retreat through France. Most of these new recruits were embodied in
new formations and thus, though the number of so-called divisions in
the field was increased, many of the older divisions were reduced to
mere cadres. By intensive effort many new tanks were produced to
replace those lost in the battles of the summer. In these ways the
resisting power ofthe German forces, reduced almost to nil in August,
was largely restored. Further the respite, and the imposing faGade of
divisions once again in the field, gave the German people some hope
of better things and raised the morale of the nation and its forces.
That of the army was especially improved by the incorporation of so
much young blood deeply imbued with Nazi ideology. The most
serious weakness was in the deterioration of the Luftwaffe. Reduced
in equipment and in its quality compared with that of the Allies,
deprived of the confidence of the Fuehrer and the army, the German
Air Force, for a long time inferior to their opponents, were unable to
support the operations of their comrades on the ground. Nevertheless,
especially in the bad weather conditions to be expected in winter, the
German forces might still be reckoned to give a good account of
SITUATION A T THE E N D OF NOVEMBER,
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themselves. No immediate easy victory could be expected and any
major Allied offensive must be mounted in adequate strength.

4

ALLIEDPLAN
Such then was the situation which faced General Eisenhower when
he issued his instructions for coming operations. These instructions,
on a plan frequently discussed between the Allied leaders in the
preceding months, were issued in mid-October and revised in the
light of subsequent events a fortnight later. Inmain principles the plan
was that Z I S Army
~
Group should attack from the Nijmegen bridgehead south-east towards Krefeld to meet U S . Ninth Army advancing
from its present area north-east. This done ~ 1 sArmy
t
Group, now
including US.Ninth Army, would force a crossing over the Rhine
north of the Ruhr and advance into the heart of Germany, leaving
that great industrial area on its right flank. U S . First Army would in
the meantime advance to the Rhine and, crossing near Cologne,
drive eastwards, leaving the Ruhr on its left to join hands with ~ 1 s t
Army Group beyond. U.S. Third Army was to press its advance to
the Rhine in the direction of Coblenz and then to swing south across
the Moselle to clear the Saar. As a preliminary to the operations in
the north it was necessary for zxst Army Group to eliminate the
German bridgehead west of the Maas, and for the Americans on its
right to secure crossings over the Roer, the valley of which was liable
to be flooded at any time by the enemy who held possession of the
controlling dams in its higher reaches. As a first step First Canadian
Army relieved Second Army in the Nijmegen bridgehead, and the
latter Army, having released the U.S. Divisions which had been
operating under its command to strengthen U.S. First Army,
extended its flank to the right and relieved U.S. Ninth Army of
responsibility north of Geilenkirchen.
The task of eliminating the German pocket west of the Maas was
allotted to British Second Army and took the form of an advance by
XI1 Corps, between the Maas and the Noorer Canal, in a northeasterly direction on Venlo, followed by an attack by VI11 Corps
south-east on Meijel. The country to be advanced over was as flat
as the proverbial billiard table and was water-logged, the only three
roads of any importance converging on the axes of advance on
Venlo. In such a country the movement of armour would he greatly
restricted and the task of the engineers to keep communications open
promised to be heavy.
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The attack of XI1 Corps was launched on 14th November, with
51st and 53rd Divisions in the lead. On the first day bridgeheads
were established over the Noorer and Wessem Canals, 81st Assault
Squadron laying three S.B.G. bridges which were the only crossings
available for six hours, while 7th Armoured Division on the right
secured the lock gates which controlled the waters of the Wessem
Canal. The canal was rapidly bridged and the advance continued.
Enemy opposition was slight, but progress was much impeded by
extensive minefields and the demolition of every possible bridge.
The weather, which was execrable, assisted the man-made obstacles,
and the R.E. of the Corps had much to do opening and maintaining
forward routes. In spite of the difficulties, patrols reached the Zig
Canal on the 16th, and by crossing it next day the German hold on
Meikel on the north side of the Noorer Canal was so threatened that
troops of VI11 Corps had little difficulty in occupying it. On the 19th
the main attack of the last-named Corps commenced, led by 15th
Division, followed three days later by I I th Armoured Division. The
Peel Marshes, through which the line of advance led, were about the
most waterlogged and difficult area of all in the neighbourhood. The
engineer units worked like Trojans laying Sommerfeld track and
brushwood to enable vehicles to move forward. Even specially
designed vehicles such as the “Weasels” were bellied in mud. Stores
had to be brought up by carrying parties, and tanks and transporters
became bogged and had to be abandoned. I n the words of the
historian of VI11 Corps (Operations Eighth Corps, Normandy to the
R i m Rhine, by Lieut.-Colonel G. S. Jackson) : “That fighting was
possible at all, was largely due to the patience and perseverance ofthe
Royal Engineers, whose problems were enormous.” But in spite of
all these difficulties the advance went on. On the zznd, VI11 Corps
took Horst and Sevenum and broke through the enemy’s second
defence line covering Venlo, and on the same day XI1 Corps completed the clearance of the west bank of the Maas up to the Zig
Canal and advanced beyond that Canal to beyond Panningen. By
the end of the month the whole area west of the Maas had been
cleared except a small bridgehead, strongly fortified, about Blerick,
opposite Venlo. This was stormed on 3rd December by 15th Division
assisted by units of 79th Division. Flail tanks of the latter cleared five
lanes up to the anti-tank ditch, then AVREs of81st Assault Squadron
R.E. laid S i S.B.G. bridges acros under heavy fire. The flail
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tanks went on followed by infantry in “Kangaroos,” armoured
personnel carriers, and the town was captured.
The attack of 12th U.S. Army Group was launched on the axis
Aachen-Cologne on 16th November. Like that of the British further
north it was carried out in atrocious weather which rendered the
low-lying ground almost impossible for movement. The enemy also
brought up considerable reinforcements and flooded the valley of the
Roer. General Bradley therefore decided that it would be impossible
to force a passage over that river till he could gain possession of the
dams which controlled the water level, and halted the offensive on
the high ground overlooking the flooded valley of the Roer. In this
operation British XXX Corps assisted on the left of US. Ninth
Army in an attack in the neighbourhood of Geilenkirchen with US.
84th Division under command. In the same miserable conditions of
rain and mud the attack started on 18th November, with 43rd
Division on the left, and 84th US. Division on the right, both assisted
by u n i t s of 79th Division. “Crabs” of 79th Division flailed passages
forward across the German frontier, the first troops to enter Germany. An AVRE of 617th Assault Squadron, called forward,
narrowly achieved the distinction of being the first R.E. to enter
enemy territory, for it slipped into a cutting, lost its bridge, and
remained for the night on the German side of the frontier within a
few yards of an enemy tank which failed to puncture the thick hide
of the AVRE. A fresh bridge AVRE was brought up and our
armour reached the outskirts of the town. Two AVREs of 617th
Assault Squadron entered the town by mistake, the first Allied troops
to do so, and found it deserted. Shortly after U.S. 84th Division,
backed by British tanks and assisted by AVREs of 617th Squadron,
occupied the place. Next day, zoth, the advance continued against
stubborn resistance into the main defences of the Siegfried Line, one
troop under Captain E. Shawl of 617th Squadron with the Americans reducing five pill-boxes covered by the fire of one Churchill
tank. With the incursion of his AVREs into Germany, Lieut.Colonel J. F. D. Savage,a C.R.E. 42nd Assault Regiment, reporting
to his Brigade commander, announced that “henceforth petarding
will be indulged in with added zest and vigour.”
GERMAN
OFFENSIVE
IN THE ARDENNES
On the cessation of the American offensive towards Cologne,
’Captain E. Shaw, M.C.
*Lieut.-ColonelJ. F. D. Savage, D.S.O.
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XXX Corps was withdrawn and 21st Army Group commenced
regrouping for the next stage of the planned operations, the clearance
of the country lying between the rivers Maas and Rhine. These
re-arrangements were proceeding, as were American preparations
for the seizure of the Roer dams, when everything was halted by a
violent enemy irruption on 16th December. Covered by continued
bad weather which interfered with Allied aerial reconnaissance, on
the orders of Hitler himself, a German force of two panzer armies,
each of four panzer divisions, and seventeen infantry and parachute
divisions, was assembled with the utmost skill and secrecy opposite
the American sector in the Ardennes. This, owing to the nature of
the country, and the need for Allied troops for offensive operations
elsewhere, was very lightly held between Ectemach, just north of the
River Moselle, on the southern flank, and Monschau, south-east
of the Roer dam on the north, by but five divisions.
A mass of German infailtry overwhelmed the forward American
troops and the panzer divisions, following up, burst through those in
rear while parachute parties, many dressed in American uniforms,
dropped far in rear to sabotage communications and cause confusion and alarm. The front was completely broken, though many
bodies of American troops defended their positions with courage and
determination. The troops on each flank of the break-through held
firm and extended their flanks inwards to limit the extension of the
breach, and the garrisons of certain towns which were important
road centres held out though surrounded. These actions and that of
a number of isolated units, including Canadian Forestry units which
were working in the forests, limited the extent of the breach and
disorganized the movement of German supplies. But still the head of
the German penetration pressed forward westwards and, as there
was a danger of the direction of advance being switched to the northwest towards the new British advanced base about Brussels and
Antwerp, General Montgomery, on his own volition, halted the
northward move of XXX Corps and concentrated it north of the
Meuse between Namur and Li6ge.
As by 19th December, the breach had severed the communications
of the 12th U.S. Army Group Headquarters with its troops to the
north of the German salient, General Eisenhower ordered General
Montgomery to take command of all Allied troops north of the
break-through. Troops of XXX Corps were pushed up to the line of
the Meuse as far south as Givet, and the engineers of the Corps prepared the bridges over the river in that area for demolition. Further
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in rear R.E. units of L. of C. prepared road blocks on the routes
leading to Brussels. South of the break-through General Patton of
U.S. Third Army was collecting his armour for a counter-stroke
against the southern flank of the German salient, and in turn General
Montgomery collected what U.S. troops he could spare for a similar
stroke from the north. But still the German armour at the head ofthe
attack pressed on, till by Christmas Eve their leading troops were
within four miles of the Meuse opposite Dinant, though one column
was delayed by the resistance of an American engineer unit working
a sawmill.
The position being somewhat stabilized and the forces for the
counter-attacks being assembled, General Montgomery ordered
X X X Corps to take over from the Americans across the nose of the
salient and, early in January, the Corps pushed forward, first with
53rd Division in the lead, and then 51st Division, which by 13th
January was on the line of the River Ourthe, with 6th Airborne
Division, brought over from England, on its right ahout Laroche. In
this advance the chief tasks of the R.E. units of the Corps were the
normal ones of re-establishing communications and the clearance of
minefields. The latter in the frozen ground proved a dangerous job
and the R.E. suffered numerous casualties, particularly amongst
junior officers.
Meanwhile, starting on 3rd January, the American counterattacks north and south of the German salient were launched. The
fighting was severe, the enemy holding on tightly to keep their gains
intact but, on 8th January, Hitler acknowledged defeat and gave
orders for the withdrawal of his armour. This was carried out
covered by the troops defending the flanks, but the armour suffered
heavily from the attacks of the Allied Air Forces and from long range
artillery fire. I t was not till 16th January that U.S. First and Third
Armies, advancing from north and south respectively, joined hands,
by which time the bulk of the enemy forces had escaped.

XI1 CORPSOPERATION
NEARROERMOND,
JANUARY, 1945 .
Once the salient was cut off, the U.S. formations reverted to their
normal chain of command and XXX Corps moved north once more
to prepare for the next offensive by z 1st Army Group, that of clearing
the area between the Maas and the Rhine. But before this could be
undertaken one more area had to be cleared. This was the triangle
between the Meuse and the Roer with its apex at Roermond. This
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task was allotted to XI1 Corps which had already deployed along the
southern face of the triangle on the general line GeilenkirchenMaeseyck. Facing the troops was a strongly fortified enemy line
along the Saeffeler Beek, with other prepared positions in the dykeinfested low-lying country beyond, culminating in the strongly
defended town of Heinsberg. Operations commenced on 15th
January with a limited advance on the left flank, and next day 7th
Armoured Division drove forward in the same area. From the start
the R.E. of the Division had a busy time.
The experiences of a field squadron, which was assisted by a field
company, on the first day exemplifies this. On the evening of the
15th, a scissors bridge was laid over a small stream across which the
infantry had seized a bridgehead. Next morning the infantry attacked
and in two hours advanced about two miles. The field squadron
started work on a culvert crossing a major stream a mile forward at
10.45 a.m. Unfortunately the culvert collapsed under the side thrust
of the earth, and, as the balance of culverting which had been
brought up was likely to be required for another crossing farther
forward, it was decided to build a Bailey bridge at a near-by site,
using a platoon of the field company. T h e bridging equipment coming up took a wrong turning and the last vehicle was blown up by a
mine. In an effort to extricate the rest one of the armoured bulldozers
was also put out of action by another mine. The first scissors bridge
was now lifted and brought up to the bridging site and laid to get
flails and another armoured bulldozer to the far bank. In crossing,
these vehicles so damaged the scissors bridge that it could not be used
for other vehicles. An enemy counter-attack was driven off by the
covering party, but the site was so severely shelled, and some of the
bridging vehicles having been lost, it was decided to revert to culverting. This was possible as a bridge over a stream for which the extra
culverting had been reserved had been captured intact. At 8.30 pm.,
when the work was almost complete, the bulldozer was put out of
action by tank fire. However, a temporary surface of bridging chesses
was put down which enabled light-tracked vehicles and anti-tank
guns to get forward. To get heavier loads up it was decided to build
a Class 40 Bailey bridge the material for which came up by 5.30 a.m.
next day, by which time a bulldozer had cleared the approach on the
near side. I t then moved round over the causeway to the far bank.
Enemy counter-attacks and the forming up of our infantry for the
atttack interfered with work during the night, and a t dawn enemy
shelling became so intense that building was suspended for a time.
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When WO was resumed, about 8.30 am., it was found that a vital
part of the equipment was missing, so a scissors bridge was called up
and laid by 10.30 a.m. As the causeway and the scissors bridge were
carrying the necessary traffic it was decided not to proceed with the
Bailey bridge. In these operations the R.E. casualties amounted to
one officer and twenty-seven other ranks, besides the destruction of
two armoured bulldozers and three bridging vehicles.
Thus on the left flank of the Corps, 7th Armoured Division pressed
on preparatory to making a right hook to help the rest which attacked
on the 18th, with 43rd Division on the right and 52nd Division on
the left. At the same time 11th Armoured Division joined 7th
Armoured Division on the extreme left. The terrain was most
unsuitable for the use of armour so the brunt of the fighting fell on
the infantry, helped over the various obstacles by the R.E. Nevertheless units of 79th Division gave considerable assistance. O n the 17th,
222nd Assault Squadron laid two S.B.G. bridges near Susteren, and
on the Igth, 16th Assault Squadron bridged a stream outside
Hongen. As the advance closed in on Heinsberg a troop of 16th
Assault Squadron pushed a skid Bailey bridge 80 ft. long over a large
road crater, having slid it intact for 4&miles along an icebound road.
On the 26th, Heinsberg having been captured on the 24th, the
operation was brought to a successful conclusion, the whole triangle
having been successfully cleared.

ASSAULT
ON KAPELECHE
VEER
At the end of January, 80th Assault Squadron with its “Buffaloes”
assisted 4th Canadian Armoured Division in the assault on the small
island of Kapeleche Veer at the mouth of the Maas. Landing in face
of fierce opposition, during which one “Buffalo” loaded with much
of the R.E. stores became bogged and had to be abandoned, the
force pressed inland, the R.E. improvising means of crossing the
numerous ditches from kapok rescue rafts and other miscellaneous
equipment carried in the “Buffaloes.” The weather was bitterly cold
and craft became jammed in ice and had to be prised clear with
sledge-hammers and crowbars. Men who fell into the river had to be
evacuated as casualties. The Commander of the Canadian Armoured
Division subsequently sent a message of appreciation for the help of
the R.E.
WORKIN REAROF ARMIES, WINTER1944-5
I n preparation for the coming operations towards and across the
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Rhine the engineers had much work to do behind the armies. Airfields had to be provided, the port of Antwerp and the forward base
between that city and Brussels organized, and the communications
from other ports and to the forward areas developed.
AIRFIELDS. W I N T E R ,

’
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AirJFelds
It will be remembered that during the “Market Garden” operations two airfields, near Eindhoven and Volkel respectively, had been
got into operation. That was in the late summer and there was no
hope that without considerable work they would remain operational
in winter. As C.R.E. 13th Airfield Construction Group pointed out,
the sun no longer rose as high in the heavens as before and Holland
was a notoriously damp country. Besides these, two small grass strips
had been found which the Germans had used occasionally. Even at
the best of times, therefore, there was not sufficient airfield accommodation for the eight R.A.F. Wings which were supporting Second
Army to function efficiently. On the soil existing in the area the only
prefabricated surface that would be effective was pierced steel plank
(P.S.P.) and of this there was little available in October, and with the
pressure on shipping and transportation there was little hope of more
arriving for some time. The best local material for surfacing available
was brick and so the selection of sites had to take into account the
existence of brick works and of labour to lay the bricks. Accordingly
it was decided to improve the airfields at Eindhoven and Volkel to
all-weather standards, to build a new airfield with what P.S.P. there
was available at Heesch, and one with a brick surface at Helmond.
Later it was hoped, if more P.S.P. became available, to build another
with that material at Petit Brogel.
The work on all airfields in Second Army area was under the
direction of 12 C.A.G.R.E., Colonel G. N. Tuck, who had three
airfield construction groups or wings to carry out the work. The
improvement and maintenance of Eindhoven absorbed the attention
of 5357th Airfield Construction Wing, lent from the resources of
D.W., all through the winter. Runways, taxi-tracks, hardstandings
etc. were repaired with bricks and concrete and much work was done
on drainage. Even so, in the thaw in early February, much of the
work began to disintegrate and it was only by a tremendous effort of
improvisation that the situation was saved. 16th Airfield Construction Group, with large bodies of civilian labourers, took on Volkel
and Heesch. The former was completed by the end of the year with
brick surfacing to all runways, taxi-tracks etc., and stood up to all the
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vicissitudes of the winter weather. Heesch was laid in P.S.P. on six to
nine inches of sand, which had to be brought from a distance, and
involved much work on levelling and drainage. Started late in
October it was completed by the end of November and gave no
further trouble. At one time work was nearly brought to a standstill
owing to the failure of the local bread supply. I t turned out that a
local contractor had been ordered to remove the sails from the
windmill of Mynheer Johnker which were obstructing the flying
approaches, and that all the local millers having the same surname
the zealous contractor had stripped all the mills.
Later in the winter, when P.S.P. became available, 16th Group
took on the construction of the field at Petit Brogel and completed
it in just under a month. T h e soil being largely gravel, the P.S.P.
gave a very satisfactory surface which remained good all through the
thaw. 13th Airfield Construction Group concentrated on the airfield
a t Helmond which was built in brick. I t was calculated that 14
million bricks would be required and reconnaissance showed that
these were available at brickyards near the site. Unfortunately
between reconnaissance and the start of the work nearly half these
had disappeared presumably “scrounged” for road repair. It was
therefore necessary for the Group to bring back into operation half a
dozen disused brickworks.
Meanwhile 25th Airfield Construction Group, under Colonel
A. C. Shortt’ as C.A.G.R.E., had been building airfields for the Air
Force supporting First Canadian Army. One near Mill was started
in mid-December with a date for completion in March, 1945. Hardly
had work started than orders were received that it must be ready
early in February for a fighter wing of five squadrons with accommodation for personnel and workshops etc. This meant a tremendous
effort as the work on the airfield itselfwould be difficult to complete
in the time, and the area chosen was completely devoid of existing
accommodation. To complete the work in time would have been
impossible for the half group immediately available and it was
necessary to reinforce it by a company of pioneers, most of a road
construction company from one of the groups working in Second
Army area, and a platoon of a field company of 50 G.H.Q. Troops
Engineers. During the whole of January the weather was execrable.
Snow, sleet and frost were continuous and the conditions on the airfield were indescribable. The surface, over an excellent base ofsandy
‘Colonel A. C. Shortt, O.B.E.
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gravel, was covered by a layer about two feet thickofpeat. Thelatter,
which had to be removed by mechanical plant, first turned to a
spongy mass and then froze hard, when it became necessary to break
up the frozen lumps with rooters before graders and dozers could
clear it. The date for completion, firmly fixed by that of the oncoming
offensive by First Canadian Army, approached with the runways far
from complete. In desperation it was decided to lay P.S.P. on the
frozen peat and snow with considerable apprehension as to what
would happen when the thaw came. I t did come on 30th January,
and, to deal with the break up of the roads further forward, some of
the engineers and pioneers were diverted to work elsewhere. On the
target date, 7th February, the part of the airfield for the first fighter
wing was considered fit for operations and the R.A.F. moved in,
flying next day their record number of sorties during the campaign in
support of the Canadians. In spite of all fears, the P.S.P. bedded
down satisfactorily in the thawing mass and the runway gave good
service as long as it was required. Attention was switched then to the
remainder of the airfield required for another R.A.F. wing and this
work was finished a month later.
Behind the Armies, airfield engineers, mostly Airfield Construction
Wings, R.A.F. under D.W., were busily employed improving
airfields to make them fit for the operation of heavier aircraft and
maintaining them through the trying weather of the winter months.
PORTS A N D COMMUNICATIONS

I

I

1

Ports and Communications
Though little damage had been sustained by the port and town of
Antwerp before its occupation by Second Army, much remained to
be done to organize it for military purposes and to develop in the
neighbourhood the advanced base for the British forces. Before the
entrance to the port had been cleared work was started on the
development of the advanced base, and its stocking from the Rear
Maintenance Area in Normandy and through the Channel ports.
The forward movement of stores to the area required much work by
engineers on railways, roads and canals. The work on the clearance
and repair of the Channel ports and the development of roads and
rail communications forward has already been described. Though
canal traffic bore a subsidiary part in transportation, much heavy
freight, especially coal, was moved by this means. Assisted by French
and Belgian civil organizations, the Ports and Waterways Engineering sections of the Transportation organization organized the
clearance of the canals, many of which had been blocked by
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demolished bridges and locks, and restarted the flow of traffic along
the waterways.
PETROL S U P P L Y

Petrol Supply
A major engineer commitment a t this time was the provision for
reception at the coast, and the storage and transmission by pipeline,
of thousands of tons of petrol and aviation spirit required daily by
the forces on the continent. The system based on the beaches and
ports of Normandy, already described, had been carried forward to
just north of the Seine, east ofRouen.
With the opening of the Channel ports a new petrol supply system
was started. During September provision was made to receive
tankers at Ostend, where storage was erected and facilities provided
for transmission by rail to the American armies and by triple pipeline to the large existing installations at Ghent.
Work was then diverted westwards to the developments at
Boulogne for receiving petrol and transmitting it by road, rail and by
ninety miles of double pipe-line, running round Dunkirk (still in the
hands of the enemy) to connect with the Ostend-Ghent system.
Boulogne was to be the eastern terminal of the undersea pipe-lines
from Dungeness, known as “Dumbo.” This was the second system to
be laid cross the Channel. The first, known as “Pluto,” had its
terminal at Cherbourg but was never used as the battle had moved
far from that port before the line was in operation. The semi-flexible
under-water pipes were laid like submarine cables on the sea bed.
This very difficult engineering project was undertaken by civil
engineers, under the Chief Engineer of the Anglo-Iranian Oil
Company, the actual laying being mainly the responsibility of the
Navy. The Royal Engineers constructed the complicated reception
system on the beach at Boulogne and all facilities for disposing of the
petrol received. There were, however, difficulties in bringing the lines
ashore, and useful quantities did not arrive till late in December, by
which time tankers were entering Antwerp, 150miles nearer Germany.
As more lines were laid the “Dumbo” deliveries gradually rose,
reaching their peak of 3,500 tons a day at the end of April. This
figure was, of course, well below the requirements of the British
forces, but in actual fact the majority of the “Dumbo” deliveries
went by rail and road to American forces.
We must here complete the story of the pipe-line systems though
much of the work fell to be carried out in the periods covered by
later chapters.
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A third pipe-line system was started in December running east
from Antwerp to Eindhoven, and this was later carried forward
across the Rhine. To increase flexibility this system was subsequently
connected to Ghent, thus giving a continuous line from Liverpool,
via Dungeness, Boulogne, Ghent and Antwerp into Germany.
The total length of the pipe laid by the Royal Engineers, including
the Cherbourg-Rouen system, was more than 1,100 miles, with
storage for IOO,OOO tons, plus 30,000 in the pipes. The total weight
of stores distributed and installed was over go,ooo tons. The system
was laid at an average speed of 3 t miles a day. About half a million
tons ofpetrol were handled.
Thus by the end of the year communications by road, rail, canal
and pipeline had been brought into efficient operation to feed the
advanced bases from Normandy and the Channel ports.

Advanced Bare
Within the advanced base much work had also been put into the
provision of communications of all sorts. For external communications within the area the existing road system was adequate but
involved considerable work for the R.E. and Belgian civil organizations in maintenance under the heavy traffic during the winter. But
within the various depots and camps many miles of new roads had to
be built. Similarly the existing railway system, after repair, was
sufficiently extensive for the needs of the force. Even suitable rail
served factories and similar installations were found for the establishment of the depots of the various services. Considerable repairs had
to be carried out, particularly in the marshalling yards serving the
principal docks in Antwerp, damaged by shell-fire, bombing, and the
depredations of the Germans who had removed lengths of track and
many turnouts.
For the provision ofstone for all these requirements the Quarrying
Group reorganized many local quarries. At this stage its work was
only in its infancy but expanded rapidly. By the time of Operation
“Veritable,” for the clearance of the left bank of the Rhine in
February and March, 1945, to be recorded later in this Chapter,
when the demand for stone for all purposes reached its peak, the
Groups were producing 230,000 tons per month. At this time the
Army Group was using 10,000 tons per day half of which was required in Army areas. The stone deliveries by road, rail and canal to
Second Army amounted to half the total maintenance tonnage of all
categories.
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Most of the work on clearance and repair of the canals was carried
out, as in the rest of Belgium, by local engineers, but owing to the
dislocation caused by the liberation of the country,it was necessary to
placeI. W.T. Groupsin charge ofthecollection, registration, and operation of barges till a civil organization could be set up. For reception
of petrol at Antwerp civilian tankage was used, it being necessary in
the port only to provide for deliveries to train, barges and wagons
E. and M. companies, besides their work on pumping stations on
the pipe-lines, were kept busy on the restoraton of the electric power
systems of the liberated countries and in their development for
military purposes. In anticipation of the destruction of the electricity
supply in the Antwerp area, a number of rail-mounted generators
were formed into a “power train” and held ready in the Rear
Maintenance Area in Normandy. Besides this train, two ships fitted
as power stations, each of 30,000 kilowatt capacity, were in readiness
and were brought up the Scheldt into Antwerp as soon as the channel
was opened in November, 1944. Though the electrical installations
in Antwerp were little damaged, the power station at Gertruidenberg, which was an important component of the Dutch grid supply,
was destroyed in the fighting in that area. The two floating power
stations were accordingly connected with the grid at Ghent and
Antwerp and thus, not only reinforced the local supply but also,
achieved saving in coal consumption, that fuel being extremely scarce
at the time. I t was also necessary to extend considerably the lighting
of the docks at Antwerp to enable the night discharge and operation
of transport in the dock area to be carried on. The damage to
electrical installations in Holland was considerably more widespread
than that found in Belgium. As soon, therefore, as the floating power
stations at Antwerp had been phased into the grid a new high-tension
line was pushed forward to connect with the grid of Holland on
which much repair work had to be carried out. This work, carried
out in awful conditions of cold, wet and snow, was extremely arduous, and, pressed on close up to the fighting formations, was not all
“back-area” work. Two days after two large transformers had been
installed at Gertruidenberg they were damaged by shell-fire. Even
in the Antwerp and Brussels areas all was not peaceful. Much
damage was done and casualties sustained from German V I (pilotless aircraft) and Vz (rocket) bombs. I t was estimated that the
number of the latter which fell in the Antwerp area was greater than
that of those which landed in the whole of England during the war.
Provision of service depots did not present a serious problem to the
ADVANCED BASE
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Works and Transportation Services owing to the existence of many
suitable installations. But even though requisitioned premises were
largely used, much work was necessary in the provision of accommodation for personnel especially where, as in the case of prisoner-ofwar and leave camps, housing was required in concentrated blocks.
For prisoners-of-war ten large camps, housing some 200,000 men,
were established. The leave transit camp at Calais had accommodation in huts for 23,000 men and was provided with every possible
form of amenity so that the men would start their leave in the best
possible fettle. All these required extensive water supply arrangements and much work was put into the resuscitation of the civil
supplies of such towns as Dieppe, Calais and Boulogne which had
suffered severe damage in the fighting.
As soon as engineer units could be spared from work on rear
communications and the Advanced Base, work was pushed on during
the winter months to extend communications forward in preparation
for the advance to the Rhine. In the terrible weather encountered in
these months in this sodden country the maintenance of roads was in
itself a major commitment, and quarrying companies, mechanical
equipment units and other R.E. units of all sorts were kept hard a t
work under most unpleasant conditions. But if the problem with
roads was to keep them in condition, that on the railways was their
complete restoration. One hundred per cent of the railway bridges
had been destroyed and much damage done to the track and sidings.
The demands on the railway construction units rose to its peak in
Holland in November. The units had to be reinforced with eighteen
pioneer companies, two docks operating companies, two railway
operating companies, and a port maintenance company, making a
total of 10,800men. During that month nineteen bridges, six of them
for double-line traffic, were replaced and work proceeded on twentytwo others. Thus, by the end of 1944, repair and development
work on the railways in the Antwerp dock area and in the various
parts of the Advanced Base had been completed, and forward lines
had been opened up to the Maas with railheads about Ravenstein and Mill within ten miles of the forward troops. Royal Engineers also co-operated with Dutch civilian authorities in the clearance
and operation of the canals, but the repair work rapidly decreased,
and, by April, 1945, only two port and I.W.T. construction and
repair companies were still engaged on their lawful occasions, the
others as we have seen being employed in helping the repair of
roads and railways.
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O P E R A T I O N “VERITABLE”

Foresty
The extensive programme of engineer work at this time in Belgium
and Holland entailed the provision of large quantities of timber. For
this reason seven of the twelve British forestry companies which had
been working in Normandy, as well as several American units, had
moved forward to the Ardennes. A shortage of pit-props for the
Belgian coal mines nearly caused a crisis. Many pits had to close
down, and supply of coal, gas and electricity almost ceased. Four
forestry companies under a special C.R.E. were concentrated on this
work. The production rapidly rose to 2,000 tons of barked pit-props
per day and the situation was saved.

OPERATION
“VERITABLE”
TO CLEARWESTBANKOF
RIVERRHINE

I

THE

All was now ready for the Allied offensive into Germany. The first
part of this, as far as ~ 1 sArmy
t
Group was concerned, was a pincer
attack to clear the area between the rivers Maas and Rhine so as to
enable the Army Group to seize the whole left bank of the latter
river as far south as Neuss, which lay opposite Dusseldorf. This was
necessary to enable a crossing to be forced later north of the Ruhr
with a view to an advance beyond the river into the plains ofnorthern
Germany. The northern claw of the pincers was to be provided by
F i s t Canadian Army. This would debouch from the Nijmegen
bridgehead and then swing south-eastwards with its left flank on the
Rhine with as general objective the line Geldern-Xanten. This
operation was given the code name “Veritable.”
Ninth U.S. Army, under the orders of 21st Army Group, in
operation “Grenade,” formed the southern claw, and, advancing
from the line Julich-Linnich, was to force the crossing of the River
Roer, and then to drive northwards with its right flank on the Rhine
to meet First Canadian Army. British Second Army, which was
deployed along the west bank of the Maas from opposite Roermond
to Boxmeer on the right flank of the Canadians, was to secure a firm
base on that line and to help First Canadian Army by every means
in its power, more particularly by bridging the Maas and developing
communications across it as the Canadian Army cleared the east
bank in the course of their advance. First Canadian Army was also
responsible for the defence of the line of the lower Maas from
Nijmegen to the sea, and this task was allotted to I Corps.
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To the south, First U.S. Army was to seize the head-waters of the
Roer to gain control of the dams by which the level of water in the
river was adjusted. U S . 12th Army Group was then, when zIst
Army Group had secured the left bank of the lower Rhine, to undertake a number of operations with a viey to occupying the same bank
farther south preparatory to forcing crossings of the river as a
prelude to advances into central Germany. In these First and
Twelfth Armies were to occupy the banks of the river from Cologne
to Diisseldorfwith Third Army on their right about Coblenz. Farther
south, Seventh Army, with Third Army’s assistance, was to clear the
pocket held by the enemy south of the Moselle and seize bridgeheads
between Karlsruhe and Mainz.
The timing of the operation of First U.S. Army depended on the
capture of the Roer dams and the effects of the flooding the Germans
might cause by their opening. The calculation of the time such
flooding would take to subside set a pretty problem for the Chief
Engineer of US.First Army. But General Montgomery decided not
to await the start of First U S . Army’s advance, but to launch that
of First Canadian Army as soon as feasible. The date accordingly
fixed for the latter was 8th February.
The frontage on which the offensive could be launched was
severely limited by the rivers Maas on the right and W i n e on the
left. Beyond the start line the main topographical features were the
Reichswald Forest, the flood plains of the rivers Maas, Nien and
Rhine, and the undulating wooded country which lay between them.
The Reichswald Forest was a well kept, timber producing wood
through which the only good roads were two-those from Kranenburg to Hekkens and on to Goch, and from Cleve to Hekkens, both
running from north to south. Only numerous forest tracks, lightly
surfaced with gravel, traversed the area from east to west. The
valleys of the rivers were low-lying and contained many abandoned
drainage cuts, marshes and backwaters. Heavy rain in December,
1944, had caused considerable flooding in the valleys, those on the
Rhine about Emmerich being particularly widespread, while those
on the Maas extended for a distance of 1,000 yards on either side of
the river bed. In the dry weather in January the floods had subsided
and the rivers were back in their normal beds. But the country was
saturated and waterlogged and was almost impassable had it not
been for the severe frosts which froze the surface. There was, however, the danger that the floods could once more appear if the
Germans further up-stream were to cut the winter flood banks.
OPERATION “VERITABLE”
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The natural difficulties the country presented to forward movement were added to by extensive systems of defences which the
enemy had constructed. The main Siegfried Line, constructed before
the war and added to greatly in recent months, ran from the main
Nijmegen-Cleve road about Kranenburg southward over the high
ground of the Reichswald Forest through Hekkens, and thence across
the Niers to Goch. Thence it continued southwards parallel to the
Maas and about four miles from the eastern bank of that river past
Geldern, Venlo and Roermond. The northern portion of this line
was organized in great depth with a succession of trench systems and
concrete works extending back to Materhorn. Shortly before the
start of the offensive a new line had been added east of the Reichswald from Cleve to Goch, thus turning the forest into a self-contained
centre of resistance. An anti-tank ditch, joining up with a number of
widened ditches in the Hekkens area, covered the front. About three
miles west of the main Siegfried defences ran a forward position
forming an outpost position to the main line. This belt of defences
was about 2,000 yards deep with an extensive anti-tank ditch and
numerous defences constructed particularly around the villages. T h e
defences were particularly strong and in greatest depth on the roads
which ran eastwards north and south of the Reichswald Forest. In
rear of the main Siegfried Line, and about six miles east of the
Reichswald Forest, lay a third newly constructed line known as the
“Hochwald Lay-back” as it covered the front of the wood of that
name. I t ran from the Rhine opposite Rees to Geldern, and then
southward across the Niers to join the main Siegfried Line north of
the Roer near Linnich. I t consisted of two or three continuous lines
of trenches, some 600 to 1,000 yards apart, each with an almost
unbroken belt of wire and the whole covered by a continuous line of
anti-tank ditches or minefields. On the front of attack First Canadian
Army would be opposed by the German First Parachute Army of
four divisions, while reserve divisions, including armour, could be
brought up in a few days. Twenty-fifth German Army faced I Corps
on the north bank of the Maas from west of Nijmegen to the sea.
Against this formidable opposition First Canadian Army, which
had been brought up to a strength of about half a million men,
besides I Corps to the west, arrayed XXX Corps and I1 Canadian
Corps. The original break-through on the narrow frontage available
was confided to Lieut.-General Horrock‘s XXX Corps (C.E.
Brigadier G. L. Watkinson), which for the purposewas brought up to
a strength of six infantry and one armoured divisions with the assist-
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ance of three armoured brigades and a large part of 79th Division,
including all three Assault Regiments of 1st Assault Brigade R.E.
(now commanded by Brigadier P. St. B. Sydenham) except for 26th
Assault Squadron which was still engaged at Walcheren but joined
in the battle later. When elbow room had been obtained I1 Canadian
Corps was to take over the left sector of the attack. All these formations, except the two Canadian divisions which were already in the
Nijmegen bridgehead, had to be brought along the few lines of
approach that existed.
At first the only available bridges over the Maas were those a t
Grave and Nijmegen, but by 24th January Army engineers had
built a pontoon Bailey bridge across the river at Mook on the
extreme right. All through January British and Canadian sappers
toiled to improve the roads forward. The fine weather and the frost,
which persisted during the month, assisted in the making of appaEntly sound roads. But on the 31st, a few days before the peak of the
traffic for the concentration, a thaw set in. Though a n elaborate
“thaw precaution” plan had been worked out, it proved impossible
to put it into force. Roads went to pieces rapidly. In many stretches
ruts were 2 ft. deep: in others roads collapsed completely. Diversions
were difficult to make as the surrounding country was generally
waterlogged. Already the majority of the engineers of the Army,
reinforced from Second Army and 2Ist Army Group, were fully
committed in reconditioning for heavy traffic in rear 400 miles of
new road. The position seemed desperate and threatened to make
necessary the postponement of the whole operation. Twelve formations of engineers, three road construction companies and twentynine pioneer companies were set to work. For over a week this
engineer “army” slaved night and day in conditions of indescribable
mud. Their labours were not aided by the necessity of maintaining
the flow of traffic as the movements for concentration carried on.
Four days before the attack was scheduled to begin rain began to fall
and added to the existing slurry. But in spite of all the adverse conditions the traffic was kept going and the concentration of the troops
was completed on time.
The morning of 8th February dawned bright and clear, and, after
an initial barrage by over a thousand guns and a heavy aerial bombardment of enemy rear communication centres, a t 10.30 a.m. the
assault was launched. Five Divisions were in line, from right to left,
51st. 53rd, 15th, 2nd Canadian, and 3rd Canadian, with 43rd and
Guards Armoured Division in reserve. In spite of the state of the
OPERATION “VERITABLE”

ing a pill-box, laid two bridges and fascine crossings. The approaches
to one of the bridges proved to be too soft for tanks and it was
not used. To save congestion on the swampy roads the majority
of the Divisional R.E. were held back, but 224th Field Company was
moved up to open and maintain the main divisional axis with
reduced transport. Of the vehicles of the unit which were allowed
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reducing the fortified towns of Kranenburg and Frasselt. 284th
Squadron, less two troops, which supported the two brigades,
was not seriously involved as a bridge over the anti-tank ditch was
captured intact, and, though many of the flail tanks became bogged
and there was fierce resistance in Kranenburg, the two brigades
captured their objectives. But then the southern route by which the
reserve brigade was to advance to the day’s final objective collapsed
completely. After a hurried and somewhat hectic reconnaissance by
the acting C.R.E. (Major P. T. Wood),’ partly on a motor cycle and
then on foot after his machine had got completely tied up in stray
telephone wires, it was decided to move this brigade by the northern
route through Kranenburg and thence to its start line in Frasselt.
Even then it was necessary, before the brigade could pass through
Kranenburg, for bulldozers with 20th Field Company to clear the
debris from the streets. With all these delays it was not till four
o’clock on the morning of the 9th that the brigade was able to reach
its start line.
2nd Canadian Division (C.R.E., Lieut.-Colonel L. G . C. Lilley,
R.C.E.) was supported, among other troops, by a troop of 617th
Assault Squadron and experienced little difficulty in capturing its
objectives, Den Heuvel and Wyler, and in opening the NijmegenKranenburg road. But 3rd Canadian Division (C.R.E., Lieut.Colonel F. A. McTavish, R.C.E.) on the extreme left in the flooded
area south of the Rhine, had an entirely different problem to solve.
During the winter the Germans, in an effort to limit the front of
attack, had breached the dykes which restricted the flood areas on
the banks of the Rhine and this, with the flooded level of the river due
to the heavy rain in November and December, inundated the whole
country south of the river, from as far south as the general line
Nijmegen-Kranenburg, to a few miles north-west of Rees. When
the dry weather in January caused the river to fall, cuts in dykes
lower down made by our engineers allowed some of the water in the
flooded area to drain away. But the heavy rain at the beginning of
February caused the level of the river to rise again and the floods
were intensified by the collapse ofa dyke weakened by the excavation
of enemy defence works. It was therefore clear at an early stage that
any operation in this area, such as that intended by 3rd Canadian
Division, would have to be amphibious. For this reason the Division
was supported by troops of 79th Division similar to those employed
OPERATION “VERITABLE”
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on the fronts of other Divisions and including 617th Assault Squadron with AVREs, and by 5th Assault Regiment R.E. (including
77th and 79th but less 26th Squadron) equipped with “Buffaloes,”
as were I I th Royal Tanks which also assisted. The infantry advanced
as far as possible on foot and then embarked in assault boats and
the “Buffaloes” of the Assault Squadrons, while other “Buffaloes”
covered the movement by the fire of the R.E. weapons reinforced
by infantry anti-tank weapons and machine-guns. The attack
was completely successful, many of the enemy, who were apparently
low category troops placed to defend what seemed to be an area
in which an attack would not be likely, not putting up much resistance. A “Buffalo” carrying the Company commander of a
Canadian infantry company became stuck, and the second-incommand in another wounded. Captain R. C. A. Cunningham’ of
79th Squadron took charge of the company, organized and led
it forward to capture two villages, collecting zoo prisoners in the
process.
Thus by the evening of the first day of the operations, 8th February,
all the allotted objectives had been gained and our leading troops
were up against the foremost defences of the Siegfried Line. I t was
important that the success should be followed up rapidly, more
especially as air reconnaissance showed movement of considerable
enemy reserves to the area. But the rain fell again and the floods
increased. In eleven hours on the afternoon and night of the 8th, the
level of water north of the Nijmegen-Cleve road rose 18 in. Everywhere the tracks were breaking up and becoming more and more
impassable. Still the engineers laboured on, assisted in many places
by units of other arms, anti-tank and anti-aircraft artillery regiments,
transport companies of R.A.S.C., and pioneers. All possible material
was used to fill the worst patches. Now being on German soil
damaged houses were razed and the rubble pushed into the gaps.
Mechanical shovels were transported by main force to sand pits
discovered in the forest. C.R.E. 53rd Division organized the transport
of rubble from Nijmegen and in one convoy alone zoo vehicles,
drawn from almost every unit of the Division, arrived and unloaded
at ten-yard intervals along the worst stretches of the divisional axis.
Timber corduroy was laid as a base on some of the worst parts, but
even this started to float away till the bulk of the water could be
drained away. Bales ofstraw were used with surprisingly good results.
‘Major R. C. A. Cunningham, M.C.
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In spite of all these efforts some roads collapsed. The axis of 53rd
Division had to be closed for twenty-four hours and the traffic
diverted to that of 15th Division. On the evening of 9th February,
the Wyler-Kranenburg road formed part of the axis of 53rd, 15th,
43rd and 3rd Canadian Division, while farther west on this road
between Nijmegen and Wyler there were 17 in. of water. On the
r ~ t h ,C.E. First Canadian Army called forward Colonel F. C.
Nottingham, Commander 13 A.G.R.E., and made him responsible
for reopening and maintaining the road from Mook to Groesbeek,
and thence the axis of 51st and 53rd Divisions to close behind those
Divisions, placing at his disposal 23rd Airfield Construction Group,
2nd Canadian Army Troops Engineers and 50th G.H.Q. Troop,
Engineers. Later he was to take on certain other roads. Stone was
brought up to Mook by rail a t the rate of 600 tons daily and considerable quantities of mechanical plant were made available. One
part of the axis of 51st Division was so bad that it proved necessary
to build a corduroy diversion, nearly a mile long, to take the traffic
while repairs were carried out. This was built remarkably quickly by
the Canadians who were experts at the job and was labelled, for
obvious reasons, the “Livercure Mile.” Just before its use was no
longer necessary, in one of the last jeeps to drive along it were the
Supreme Commander, General Eisenhower, and the Prime Minister,
Mr. Winston Churchill.
Finally 2nd Battalion R.C.E. was also put at the disposal of 13
A.G.R.E. and was employed on converting the GroesbeekKranenburg railway into a tank track by the removal of the inner
rail of each of the two tracks. With all this effort it was possible to
maintain the advance, though it was three weeks before 13 A.G.R.E.
could consider its immediate job completed to a reasonable
standard.
With their divisional engineers reinforced by XXX Corps Troops
R.E. the Divisions in line battled steadily forward. By the 13th, the
first phase of the operation was complete. The whole of the Reichswald Forest had been cleared. On the right, 51st Division had
pushed along the east bank of the Maas, through Gennep, to Heijen
while its left flank was approaching the strongly defended town of
Goch. Farther north 15th and 43rd Divisions had pushed on to
capture Bedburg and Hasselt with the intention of swinging right to
take the defences of Goch in flank. 3rd Canadian Division, continuing its amphibious operation, had cleared several island strongholds and was on the southern bank of the Rhine opposite Emmerich.
R.E.g-Q
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While the efforts of the engineers had been chiefly directed in this
period to the roads and the handling of “Buffaloes” in the floods,
there were also other calls for their help. On 9th February, for its
attack on the foremost defences of the Siegfried Line from Frasselt,
15th Division had, amongst other units of 79th Division, the help of
AVREs of 8rst Assault Squadron. Five gapping teams were constituted each including one AVRE with S.B.G. bridge and a
“Kangaroo” (armoured personnel carrier) with men of 179th Field
Company as lane-markers and hauling a sledge with mud carpeting
material. In reserve to the five teams were three AVREs with
bridges, two with fascines, and two bulldozers. On arrival at the
rendezvous the team commanders could not be found, the bridge
had been knocked off one of the AVREs and another was missing.
So two R.E. officers of the Assault Squadron organized four teams in
one of which a bulldozer was substituted for a bridge AVRE. Most
of the flail tanks got bogged but the sappers of the field company
proved the lanes and .removed some mines by hand. Three of the
four crossings of the anti-tank obstacle were made successfully, two
with bridges and one with a fascine improved with a bulldozer, and
the tanks and infantry were thus able to advance and capture their
objectives. For the crossing of the flooded Niers, at Gennep, “Buffaloes’’ of 79th Assault Squadron were brought across from the left
flank to carry the infantry and weapons of 51st Division over to the
south bank. A bridgehead was thus formed which enabled the R.E.
of the Division to build a bridge.
The capture of Gennep on I Ith February at once brought into
action the plan for 7th Army Troops Engineers (C.R.E. Lieut.Colonel T. I. Lloyd) to bridge the Maas there, at the original town
ferry site, to provide a new Class 40 maintenance route on the
extreme right of First Canadian Army. But the Maas happened to be
on its worst behaviour: running fast, brimful within its 800-ft. bed,
and still rising. Soon it spread its width an extra half-mile on one side
and 350 yards on the other, so that 7th Army Troops had to wade to
and from their bridging site. Working on a still rising tide they
managed to complete the bridge proper just as the site became
totally inaccessible-except by boat. The only solution then, in order
to provide the crossing, was to prolong the bridge, at both ends,
across the floods. This they proceeded to do, partly by Bailey spans
on crib piers, but mainly by normal floating bays manoeuvred into
position amid the hazards of submerged hedges and fences, until on
19th February the inland floodbanks were reached, and the bridge,
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now 4,008 ft. long, the longest so far built in the campaign, became
available for use. Some 1,350 tons of bridging equipment were used
on this one site.
It had been intended that the attack by Ninth U.S. Army should
have been launched by this time, but when First US.Army attacked
the enemy positions covering the Roer dams, the Germans, as it had
been feared, blew the sluices and released the water from the dams,
which so flooded the river valley that it was impossible to start the
attack and it did not prove possible to advance till the 23rd. In consequence the enemy were able to move their reserves, and even
troops facing Ninth Army, to oppose the offensive of First Canadian
Army who had, therefore, to battle forward against strengthened
and fierce resistance. Amongst the German troops which now
opposed the advance were four parachute divisions the men of which
fought with fanatical fury and never abandoned their positjons,
however untenable. In spite of the opposition the British forces
pushed steadily forward in what was the second phase of the operation, the reduction of the German positions immediately east of the
Reichswald Forest, including the heavily fortilied town of Goch. To
give extra weight to the offensive 52nd Division and I I th Armoured
Division were transferred to First Canadian Army from Second
Army, the former relieving the troops in the right-hand sector of51st
Division and forming the right of the whole line. The floods were still
widespread and reached their peak on the 15th, by which date the
Nijmegen-Cleve road in the neighbourhood of Kranenburg was
covered in places to a depth of eight feet. To maintain the traffic by
that route a service of D.U.K.Ws. was instituted for which the
engineers buoyed a channel. West of Kranenburg the engineers also
operated a ferry service for Class g and 40 loads. With the increase of
strength in the Army and the extension of its front, I1 Canadian
Corps took control on the 15th of the two Canadian Divisions on the
left, 2nd Canadian Division having been withdrawn into Corps
reserve.
Between the 14th and 18th, slow progress was made all along the
front. 52nd Division cleared the east bank of the Maas as far south as
Afferden opposite Boxmeer, while 51st Division had advanced to
within two miles of Goch. Here they were faced by zoo yards of
floodwater with the enemy strongly entrenched beyond and further
progress, without special equipment, was impossible. 53rd Division, after breaking out of the Reichswald Forest, were similarly
approaching Goch from the north-west. 43rd Division, sweeping

?

Divisions to maintain their positions north and north-east of the
town. On the rgth, 51st Division, with two brigades up, and assisted
by special armour of 79th Division including 222nd Assault Squadron, attacked and penetrated the defences on the outskirts, AVREs
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and from the need of secrecy mechanical plant could not be used,
five of the crossings had been successfully completed by daylight.
The sixth, which was on the site of a road crossing, took longer and
lorries bringing up chespaling after dawn came under fire, but this
task was also completed without casualties shortly afterwards. On the
morning of the ISth, a bridge-laying AVRE of 284th Assault
Squadron moved forward independently and laid its bridge successfully
across the ditch. I t was then seen to remain stationary blocking the
lane and no answer could be obtained by wireless messages to it. The
troop leader crawled forward to investigate and found the AVRE
unharmed but the electric mechanism out of order so that the machine
could neither move nor use its wireless. Another AVRE was brought
up to lay another bridge near by, but it got bogged in the soft
approach. A third lane appeared intact, but, when a “Kangaroo”
with troops tried to cross, it fell into an underground crater when the
surface of the track collapsed. A “Jumbo” or Churchill bridge-laying
tank, was brought forward and spanned the crater, thus creating a
lane through which the infantry in “Kangaroos” advanced. The
disabled AVRE on the first lane, which was to form the main axis,
was towed clear by a tank and this lane was thus also cleared. By the
evening of 9th February, the whole town had been occupied though
mopping up continued on the next day. While the attack on Goch
was proceeding, I1 Canadian Corps on the left pushed ahead and by
the 21st had cut the Goch-Calcar road, but was held up in front of
the latter place, and 43rd Division in the centre made some progress
to the east and was then relieved by 15th Division after the latter’s
success at Goch.
All was now staged for the final stage of Operation “Veritable.”
The advance of Ninth US. Army was timed to begin on the ngrd,
the floods in the Roer valley had abated, and reinforcements in the
shape of 4th Canadian Armoured Division, 2nd Canadian Armoured
Brigade, 11th Armoured and 3rd British Divisions having been
brought up, the three former to I1 Canadian Corps and 3rd Division
to the left of XXX Corps.
In these final operations to clear the left bank of the Rhine, First
Canadian Army, continuing Operation “Veritable,” was to sweep
south-east towards the road Geldern-Wesel, while Ninth US. Army,
in Operation “Grenade,” would strike up from the south to join
hands with the British on the same line, thus catching in a pincers
grip the German forces still holding out west of the Rhine. The
principal role in First Canadian Army was allotted to I1 Canadian
OPERATION “VERITABLE”
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Corps, now considerably reinforced, which in Operation “Blockbuster’’ should strike, between Udem on the right and the Rhine on
the left, through the “Hockwald Lay-back,” on Xanten and thence
exploit along the bank of the river to Wesel. Meanwhile X X X Corps
was to advance on the right of the Canadian Corps, on a main axis
Weeze-Geldern, and then to swing left-handed to help the latter in
its attack on Wesel while joining hands with the Americans on the
right. X X X Corps was also charged with the clearance of the eastern
bank of the Maas as far south as Well, where another bridge would
be built by Second Army to improve forward communications.
On a3rd February, though there was still a certain amount of
flooding in the valley of the Roer, General Simpson’s Ninth Army
launched Operation “Grenade” amoss that river betweenJulich and
Linnich. Lulled by a sense of security from the shelter of the flooded
river, and weakened by the detachment of troops during the preceding fortnight to oppose the Canadian Army in the north,
resistance a t first was slight and casualties few. Using assault craft of
every description, within twelve hours sixteen battaliom were across
and a lateral road some eight miles to the north secured. Immediately
the American engineers got busy, seven heavy and twelve light
bridges were soon in operation. In consequence the build up of the
force on the north bank was rapid, and within three days in a
bridgehead ten miles deep two Corps were assembled ready for an
attack on the enemy’s main defences on the 27th.
On the 26th, I1 Canadian Corps started its attack. From the
beginning resistance, chiefly by German paratroops, was fierce, and
with the ground sodden with renewed rain, progress was slow and
most of the armour was bogged down. For the engineers of the Corps,
as for those of the Army and 13 A.G.R.E. behind, it was still a
continuous struggle to maintain the forward routes and to extend
them as ground was slowly gained. By 3rd March, three-quarters of
the Hochwald and Balberger Forests were in our hands and the
success of the Canadian Corps loosened the resistance in front of
X X X Corps. 53rd Division capturing Weeze on the 2nd drove
forward down the road to Geldern where it made contact with troops
of U S . Ninth Army next day. I n the attack on Weeze 82nd Assault
Squadron, after an unsuccessful attempt to lay a S.B.G. bridge over
the anti-tank obstacle, erected a skid Bailey bridge on the line of the
main road so that tanks were able to co-operate in the advance. Most
of the bridges encountered by 53rd, and 3rd Division on its left, had
been prepared by the enemy for demolition, but in the intensity of
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the fighting they were mostly captured intact. Thus, on 3rd March,
Ninth U.S. Army, having reached the banks of the Rhine about
Neuss and occupied Krefeld between that town and Geldern, had
greatly reduced the pocket of German held territory west of the
Rhine. But Hitler’s orders were that not an inch of German territory
was to be given up as long as there was a man left to defend it, and
the fighting continued fiercely. Both Generals Eisenhower and
Montgomery have recorded that it was about the most fiercely
contested battle of the whole campaign.
The key point of the enemy position was the fortified town of
Xanten and this was garrisoned by a strong body ofparachute troops
who could be relied on to fight to the death. The reduction of this
fortress was allotted to 43rd Division which had reached a point
about two miles to the west on 6th March. Air photos showed an
anti-tank ditch in front of the town defences and about 1,500 yards
from our leading troops. 81st Assault Squadron, less one troop, was
under command of Lieut.-Colonel Henniker, C.R.E. 43rd Division,
for the operation. In anticipation 553rd Field Company built a 70-ft.
Bailey bridge on skids improvised by 207th Field Park Company. In
addition the C.R.E. had asked for a ‘yumbo” bridge-laying tank,
but was told none was available. The attack was to be launched on
the morning of 8th March, but it was not possible on the night of
6th/7th to get a patrol up to reconnoitre the ditch, or the demolition
where the main road had crossed it, so Lieut.-Colonel Henniker had
to make his plan chiefly on assumptions. The operation is, therefore,
an interesting example of forethought and later improvisation which
is so often necessary for the Royal Engineer in war. The following
account is largely taken from a description of the operation made by
Lieut.-Colonel Henniker himself.
For bridging the gap Lieut.-Colonel Henniker had collected the
skid Bailey bridge which was to be towed down the road by two
AVREs which would then push it across or, if this did not prove
possible, it was to be launched by hand on rollers. He also had
“found” and impressed a “Jumbo” bridge-laying tank, two
AVREs with fascines, two armoured bulldozers, and twenty 3-ton
lorries loaded with rubble, no tip wagons being available. The
intention was to launch the Bailey bridge over the gap on the road,
and that AVREs of 81st Assault Squadron, assisted by a platoon
of 260th Field Company, would make a crossing over the ditch to the
right of the road. If the Bailey bridge was not a success 260th Field
Company, with the armoured bulldozers and the rubble in the
ATTACK O N X A N T E N
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lorries, was to fill in the crater on the road. On the evening of the 7th,
the strange procession formed up on the road. First the ‘yumbo” with
an armoured bulldozer in attendance. Then came the bridge harnessed to two AVREs followed by the two AVREs with fascines
one of which was also the command tank. At the tail came two gun
tanks, the other bulldozer and some “Crocodile” flame throwing
tanks. The men of the Field Company were alongside the column off
the road.
That evening a R.E. reconnaissance reported to the C.R.E. that
the crater was apparently only about sixty feet wide and this the
Bailey bridge would span. Half an hour before first light, under an
artillery barrage the infantry advanced to the attack and the R.E.
circus moved forward. The enemy brought down artillery fire on the
road, but the dismounted men got some shelter from the embankment
on which the road ran. Arrived near the ditch the AVRE commander made a quick reconnaissance. He decided to make the
“Jumbo” bridge about fifty yards to the left and the fascine crossing,
as planned, on the right. ‘yumbo” did its job neatly and accurately
and soon tanks, “Crocodiles,” and infantry were pressing forward.
The retaining cable charges on the leading AVRE were blown
away and the fascine dropped awkwardly into the ditch and the
consequent crossing-place was not passable by tracked vehicles, even
with the addition of some rolls ofchespaling laid by 260th Company.
I t was then found that the gap in the road consisted of two craters
almost touching and too wide for the Bailey bridge. This, with its
attendant AVREs, was meanwhile blocking the road. After some
difficulty the bridge was pulled back clear of the road. The lorries of
260th Field Company with rubble were now able to come forward.
Under heavy fire, as daylight increased, the work went on and by
midday on the gth, the passage was passable for wheels, though
work on improvement went on all through the day. Meanwhile the
tanks and infantry pressed on and by evening the whole town had
been cleared of the enemy. The last German stronghold west of the
Rhine had fallen. That night the enemy troops in the bridgehead
began to withdraw across their last remaining bridges a t W e d , and
a t 10.40 a.m. on the ~ ~ t air
h , observers reported that these two
bridges had been demolished. No German troops in uniform, except
stragglers and prisoners of war, remained on the west bank of the
Rhine facing First Canadian and Ninth U.S. Armies.
Meanwhile to the south the other American armies had pushed
forward towards the river. First Army had cleared the country up to
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the river between Cologne on the left and Remagen on the right,
while Third Army, having reached the river about Coblenz and
established a bridgehead over the Moselle, on 15th March, struck
southward to meet Seventh Army advancing from the Saar in the
south, thus pinching out the German bridgehead about Maim and
Worms. By the end of the third week in March the whole of the west
bank of the Rhine was in Allied hands. But the enemy in his retreat
had blown successfully practically all the bridges. Only at Remagen
had troops of U S . First Army, hurrying forward through the crowds
of refugees, rushed the railway bridge at that place before the
German engineers could set off the charges. American troops and
reinforcements poured across to seize and hold a bridgehead which,
though not suited as the base of a major offensive into central
Germany, proved a thorn in the flesh to the German High Command
and was to attract an inordinate portion of enemy strength for some
time to come.

CHAPTER XVI
NORTH-WEST EUROPE, 1944-45 (V)
CROSSING THE RIVER RHINE
Planning the crossing-Preparatory work-Second Army plan-Topgraphy of the Rhine valley-General engineer tasks-Plan and
operations of XI1 Corps-Crossing by XI1 Corps-Plan and
operations of XXX Corps-Crossing by XXX Corps-Battle on
east bank-Airborne operation “Varsity”-Bridging of the RhineBooms.
(See Map 20, facing page457 ofchapter XV; Map 2 I , facing page
500 of this Chapter; Map 22, facing page 502 of this Chapter;
Map 23, facing page 509 of Chapter XVII)

PLANNING
THE CROSSING
THEultimate necessity of crossing the Rhine, probably in the face of
determined resistance, had been realized at an early stage of the war
and planners at high level had given much thought to the problem.
Indeed, as early as 1942, the Engineer-in-Chief at the War Office had
made a preliminary estimate of the stores which would be required
so that orders should be placed for production by the Ministry of
Supply in good time. More serious planning commenced in conjunction with the Staff of the Supreme Allied Commander in 1944. On
the engineer side this was mostly carried out by the staff of E.-in-C.
a t the War Office, special investigation and experiment with new
equipment and methods being conducted by Chief Engineer, Home
Forces, who would in due course become Chief Engineer ~ 1 sArmy
t
Group. In December, 1944, General Eisenhower finally formulated
his plan for crossing the Rhine and for future operations beyond.
This was that General Montgomery’s ~ 1 sArmy
t
Group, reinforced
by troops from Italy and with Ninth US. Army under command,
should drive across the lower Rhine north of the Ruhr and into the
north German plain because this route offered “the most suitable
terrain for mobile operations and the quickest means of denying the
Germans the vital Ruhr industries.” I n conjunction with this
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operation General Bradley’s 12th Army Group should force a
crossing of the river each side of Maim and then, driving north-east
through Frankfurt and Kassel, envelop the Ruhr from the south.
The two Army Groups should then press on eastwards shoulder to
shoulder to meet the Russian forces which would be advancing
through Poland and East Germany. The timing of the operations
depended, a t the time this plan was formulated, on the course and
speed of the winter fighting to clear the enemy from the Rhineland
and to bring the Allied armies up to the bank of the Rhine, and also
on the likely behaviour of that river and the Maas a t different times
of the year.
An intensive study of the latter subject had been made, and
certain important conclusions drawn. The first of these was that ice
was liable to be met on the rivers any time between December and
the end of March, and that, on the Rhine particularly, the conditions
might be so severe that no floating bridges could be kept in commission. I t was also clear that our plywood pontoons would not stand up
to even moderate quantities of ice, as even thin ice floating down the
rivers would quickly cut through their thin wooden skins. The
second conclusion arrived at was that, although the wont flooding
would occur in the winter and spring months, severe floods might
occur on the Rhine a t any time in the year, certainly up to the end of
June when the melting of the snow in the Alps would have almost
ceased. I t seemed that in the latter part of March and during the
month of April the rivers were slightly less liable to flood conditions
than at other times. From the engineer point of view it seemed clear,
therefore, that this period would be the most suitable for the operation. Finally, owing to the fact that the enemy, with his power, to a
certain extent, to control the waters in the Rhine, could at will flood
the island about Nijmegen between the Maas and the lower Rhine or
Waal, a crossing in that area should not be attempted. This last
consideration pointed to the fact that the crossing should be made
up-stream of Emmerich. As it was desired not to let our forces
become involved in the highly populated and industrial area of the
Ruhr, the choice of crossing places for zIst Army Group was confined
to the stretch between Orsoy and Emmerich. Between these points
the most suitable points a t which to attempt crossings were Rheinberg, Wesel, Xanten and Rees, Emmerich being too far to the left of
the main line of ultimate advance for a major crossing. I t was with
the object of reaching these points on the river bank that Operations
“Veritable” and “Grenade” had been undertaken.
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All these considerations decided General Montgomery that the
attack across the river should be made by Ninth U.S. Army on the
right, south of the confluence of the River Lippe with the Rhine
south of Wesel, with its main bridging centre about Rheinberg. On
its left Second British Army should attack between Wesel and
Emmerich with principal crossing places at Wesel, Xanten and Rees.
The date of the launching of the attack to be the last week in March.
For the engineers there was much to be done before such an
operation could be launched. Plans had to be made and resources in
units and materials allotted: communications forward had to be
improved and developed: large quantities of stores and material had
to be transported to, and organized in, dumps within easy reach of
the proposed crossing places: and the engineer units had to be given
time and opportunity to train for the special tasks which they would
be called upon to perform.
I t will be remembered that, during Operation “Veritable” in
which Fint Canadian Army was engaged, Second Army was holding
a comparatively peaceful front along the Maas as the Canadian
Army swept by on the northern flank. Thus, freed from operational
activity, the staff of Second Army was able to devote most of its
energies to the detailed planning and practice for the operation for
which they would be responsible. Further, XI1 Corps was withdrawn
from the line and given the task of experiment with the methods of
action and the equipment which would be used. Thus the greater
part of the detailed engineer planning fell on the Chief Engineers of
Second Army, Brigadier A. D. Campbell, and of XI1 Corps, Brigadier F. Mitchell-Parker.’ X X X Corps therefore, which was deeply
engaged in operation “Veritable,” and which was to attack on the
left of XI1 Corps, had to rely to a large extent on the planning
carried out by XI1 Corps the details of which were made available
to them.

PREPARATORY
WORK
An immediate necessity, as may be gathered from the account of
Operation “Veritable” given in the last chapter, was the improvement and development of communications forward through the
sodden Rhineland now desolated in the fierce fighting which had
taken place. The most direct routes into this area involved crossing
the Maas in the sector formerly held by VI11 Corps, the development of these routes had accordingly been delegated to that Corps
‘Brigadier F. Mitchell-Parker.
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(C.E. Brigadier H. H. C. Sugden), For this formidable task additional engineer troops, under I O A.G.R.E., Commander Colonel
D. F. Brown,' had been allotted to the COTSin good time.
Mention has been made of the 4,000-ft. long Bailey pontoon bridge
built across the Maas at Gennep by engineers of Second Army when
the enemy had been cleared from that town by the advance of XXX
COTS.Shortly after this, in accordance with the above plan, several
more bridges were built by I O A.G.R.E. to ease the bottleneck on the
communications which had existed through the Nijmegen corridor,
and completed while XXX Corps continued its victorious advance
to the banks of the Rhine. These were :P R E P A R A T O R Y WORK

At Gennep, a 1,023-ft., five span Class 30 Bailey bridge constructed
by 6th Army Troops Engineers on the abutments and piers of a
demolished railway bridge.
At Bergen, a Class g folding-boat equipment bridge by VI11 Corps
Troops Engineers.
At Well, a 751-ft. all-weather Class 40 Bailey pontoon bridge by
7th Army Troops Engineers.
At Lottum, an 880-ft. bridge similar to that at Well by 6th Army
Troops Engineers.
At Venlo, a 400-ft. Class g folding-boat equipment bridge built by
VI11 Corps Troops Engineers, and a 1,zzo-ft. all-weather Class
40 Bailey pontoon bridge by 15th (Kent) G.H.Q. Troops
Engineers.
To these were added before the attack was launched, two more
bridges at Venlo, one a 1,014-ft. all-weather Class 70 Bailey pontoon
bridge by 7th Army Troops Engineers, and a high-level bridge of
timber and R.S.Js. on piles, to take one-way Class 70 or two-way
Class 40 traffic, 952 ft. long, built by U.S. Engineen under direction
of C.E. Second Army.
For the development of rail communications forward it was
decided that, in the time available, it would not be possible to replace
the destroyed bridge at Gennep and that instead a new line should
be built from the bridge at Mook, eight miles down the eastern bank
of the Maas, through Middleaar to Gennep to connect with the
existing line eastwards at that town. This was completed in twentyone days. Another line three miles long was built to by-pass the town
of Nijmegen.
'Colonel D.F. Brown, O.B.E.
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The task of re-establishing the roads forward has been described in
the last chapter and this work continued during March and absorbed
a large part of the available engineer personnel. Luckily the weather
during the month was fine and the soil dried up quickly, thus aiding
the work.
Ever since the formation of the Advanced Base in Belgium, masses
of engineer stores had been pouring into the engineer depot near
Helmond from Normandy and through the port ofAntwerp, when it
was opened, in anticipation of the requirements of an operation to
force the crossing of the Rhine. Most of the requirements had been
estimated in advance, but, as planning and experiment with new
equipment became more detailed, many items of new equipment, or
modifications to that of standard pattern, were found to be required.
These were manufactured in the Engineer Base Workshops and by
Workshop and Park and Field Park Companies, in great numbers at
high pressure.
Amongst the special stores so manufactured a t this time for the
crossing, were devices such as false bows and well covers for pontoons,
special anchors and mooring blocks, components for protective
booms, etc., necessary in view of the speed of current and danger of
ice-floes in the Rhine, and sledges for craft and stores. For the special
equipment for assault R.E. units, an experimental “H Wing,” under
Major W. S. Tyzach,‘ was formed to try out equipments on the Maas
under conditions approximating to those to be expected on the Rhine
and to devise modifications. One of the most important of these
investigations was into the method, evolved at the S.M.E. in England, for moving heavy rafts for tanks backwards and forwards across
the river. Winches used by the R.A.F. for captive balloons were
obtained and modified, and 3-in. steel wire ropes had to be spliced
to stretch across the stream. Much of the work of production of new
equipment and the modification of old, not done at the Engineer
Base Workshops, was carried out in Belgium either by civil engineering firms under the direction of the E.S.B., or by a detachment of
149th Assault Park Squadron.
From a study of maps and air-photos a site for an advanced army
dump was selected in the neighbourhood of Goch. This town lay
somewhat to the flank of the area of the assault crossings but was
suitably placed to be of value in the latter stages of Operation
“Veritable.” Even so it was only 18miles from Xanten, the southern’Lieut.-Colonel W. S . Tyzach, M.C.

PREPARATORY WORK
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most crossing place on the front of Second Army. It would also be a
rail centre when railway communication had been re-established.
It had been planned to start the move of the 22,000 tons of stores
and material forward from Helmond to Goch on 20th February, but
the slow progress of the operations of First Canadian Army made it
impossible to do so until the first week in March. This left only a bare
three weeks, the minimum time in which it had been calculated the
job could be done, before the date fxed for the assault. Indeed,
when the first lorries arrived at Goch on 3rd March, the site of the
dump still lay amongst the battery positions of the Canadian Divisional Artillery. Loading at Helmond was organized and carried out
by 176th Workshop and Park Company with a pioneer company
and I ,000civilian labourers. The carriage forward was performed by
C.R.A.S.C. 24th Transport Column, and reception and sorting a t
the forward dump by I 74th Workshop and Park Company with four
companies of Pioneers. In the last week Railway Construction
Companies R.E. completed the extension forward of rail communication and thereafter 600 tons a day arrived by this means. By
tremendous efforts by all concerned the necessary 25,000 tons of
stores required, and 1,000 tons of pierced steel plank for forward
airfields, had been safely delivered by 19th March, well within the
estimated period. By drawing stores from this dump and direct from
Helmond, other dumps were formed for XI1 Corps and for the
British element of XVIII U.S. Airborne Corps at places suitable for
their operations.
The airfields constructed during the winter in Holland, as described in the last chapter, had been sited with a view to their use by
the air forces supporting the assault crossing of the Rhine. It was,
therefore, considered necessary to provide only one or two strips east
of the Maas when, by Operation “Veritable,” that area had been
cleared of the enemy. Several possible sites were selected in advance,
and on one of these, near Goch, work was started under Colonel
G. N. Tuck, 12 A.G.R.E., on 10th March, and within a week a
runway 3,600 yards long, surfaced with pierced steel plank, had been
completed. Another farther south, near Vorst, was started on 30th
March, but was not used to any extent owing to the rapid pace of
the advance beyond the river. Plans were made and stores brought
forward for the construction of other air strips beyond the river when
the troops should free the sites.
With so much preparatory work to be done, it was difficult to
arrange time to enable units to train for the special tasks they would
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have to perform but, in spite of all difficulties, opportunity was given
to practically every unit to be so engaged to get about a week’s
training. This was particularly difficult for units of XXX Corps
which were engaged in Operation “Veritable” until close to the date
of the attack, but was arranged.
This huge programme of preparatory engineer work could not, in
the time available, have been carried out by the engineer units of the
British forces alone. Accordingly it was arranged that seven battalions
of U.S. Combat Engineers should be placed in support of Second
Army to assist. These American engineers took over much of the
maintenance and construction of roads and bridges behind corps
areas and, remaining in support till the first week in April, moved
forward on similar tasks behind corps as the latter advanced. Ultimately before their departure they had taken over the maintenance
of some of the bridges across the Rhine and even of some of the roads
beyond the river. They remained throughout under the command of
their own Ninth Army, through the headquarters of which all orders
had to pass. This unfortunately caused inevitable delays and misunderstandings, but when their orders were eventually received,
these units worked with a will and did much valuable work.
The planning for all these operations and for the actual river
crossing depended on the collection and collation of a large mass of
information. The assembly of this was started long in advance, but
became intense as soon as the Allied forces amved in Holland and
contact could be made with those who had first-hand knowledge of
the country in general and of the rivers in particular. Much valuable
information was obtained through Dutch official organizations and
records, and the lucky capture of two German bargemasters added
much to the knowledge obtained as to the banks and behaviour of
the rivers. Many photographic air sorties were flown and excellent
photographs obtained of the Rhine a t various stages offlooding, and
of its banks and the approaches thereto at the prospective points of
crossing. On the British side an officer with experience of flood control in the Sudan was detailed to study the behaviour of the river
with a view to making long and short-term estimates of its level, flow,
and flooding potentialities. On the American side a n organization,
known as the Flood Prediction Section, at Headquarters of European
Theatre of Operations U S . Army, was set up with similar instructions on 15th December, 1944. The predictions of these two offices
proved extraordinarily accurate, and were of great use in appreciating the probable behaviour of the river.
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SECOND
ARMYPLAN
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I

While these preliminary tasks were being carried out, planning
and preparations for the actual assault crossing proceeded. As has
been indicated, Second Army's plan envisaged crossing by XI1
Corps on the right in the neighbourhood of Xanten, and by X X X
Corps on the left about Rees. I1 Canadian Corps was to use the
crossings, when formed by X X X Corps, about Rees and then to
drive down the east bank of the river towards Emmerich at which
place it should seize a bridgehead to enable First Canadian Army to
bridge and cross. Shortly after the assault crossing by XI1 and X X X
Corps, XVIII U.S. Airborne Corps, consisting of one American and
6th British Airborne Divisions, was to be dropped in the German gun
area on the east bank of the Rhine, but not so far ahead that the
troops crossing by water would not be able tojoin hands with it on the
first day of the operation. These airborne troops were, by their
presence so close in rear of the enemy troops guarding the river bank,
to disorganize the defence, and by the capture of the crossings over
the River Ijssel to prevent the move of German reinforcements from
the east. VI11 Corps was in reserve ready, a t a later date, to pass
through XI1 Corps and lead the advance on the right flank.
The objectives of XI1 Corps were to capture Wesel to enable the
Ninth U.S. Army to bridge the river at that place, and then to push
on eastwards to join hands with the airborne troops, to capture
Bocholt and Borken, and to secure the crossings over the Ijssel, with
a view to a further advance. The principal formations under command were:7th Armoured Division.
rgth, 52nd and 53rd Divisions.
4th and 34th Armoured Brigades.
1st Commando Brigade.
I 15th Infantry Brigade.

I

The special tasks allotted to these formations were:52nd Division (Holding). To hold the west bank of the river on the
whole Corps front while the assault took place and to assist the
assaulting troops.
15th Division (Assault). To carry out the assault crossing and to
advance to gain contact with XVIII U S . Airborne Corps, and
finally to seize the crossings over the Ijssel on the Corps front.
To establish bridges and ferries across the Rhine as detailed later
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in the engineer plan and to establish forward and lateral
communications on the east bank.
53rd Division (Follow up). To be ready to move across the river
in support of 15th Division.
7th Armoured Division. To move over the river as soon as a Class
40 bridge had been completed.
1st Commando Brigade. To cross the river in the area Gravensel,
to seize Wesel and the bridges over the River Lippe south of
that town.
The tasks of XXX Corps on the left were to capture Rees, to
secure crossings over the Ijssel to the north of those to be captured by
the Airborne Corps, and to capture Aalten. If XI1 Corps was
delayed it was also to seize Bocholt. The formations allotted to it for
the purpose included :Guards Armoured Division.
3rd, 43rd, 51st British, and 3rd Canadian Divisions.
8th Armoured Brigade.
30th Armoured Brigade of 79th Division.
The role of these formations was similar to those of XI1 Corps, 3rd
Division holding the west bank; 51st Division to carry out the assault
crossing with 3rd Canadian Division under command, the latter to
take over the left sector of the bridgehead and to be prepared, under
command I1 Canadian Corps, to capture Emmerich; 43rd Division
to follow up and be prepared to take over the left sector or to push on
as protection for the left flank of XXX Corps as required. The
Guards Armoured Division in reserve to be ready to lead the advance
forward into Germany when the bridgehead had been established.

TOPOGRAPHY
OF THE RHINE
VALLEY
Before describing the special tasks of the engineers or the allotment
of engineer units and material, it would be as well to give some idea
of the topography of the Rhine valley in the area where Second
Army was to carry out its assault crossing.
In this stretch of the river the valley was wide and the country, on
either side of the river bed, flat, so that in a seasonal river of this
nature there was considerable liability to flood. During the centuries
the Germans had developed an extensive system of defences against
flooding caused by differing levels of the river. This dyke system
comprised :-

1

48 I
Low banks enclosing open polders or meadows. These polders
were usually pasture land with a clay surface on sand and
gravel. They were also intersected by innumerable drainage
ditches and so, even in the driest weather formed a serious
obstacle to cross-country movement.
Summer dykes which stood about a foot above summer highwater level. These ran along the edge of the normal river
course and had gently sloping faces.
Winter dykes which ran farther from the normal river banks
and were usually sufficient to contain the winter floods. They
were from six to ten feet high.
Main dykes which were designed to control the fullest extent
of flooding. They stood well back from the river banks and
enclosed the whole flood plain. Between the Ruhr and
Nijmegen they were continuous on both sides of the river.
These main dykes were ten to sixteen feet high with sides
sloping a t about 30 deg.
G E N E R A L E N G I N E E R TASKS

(i)

,
(ii)
(iii)
(iv)

1

In such a country it can be imagined that the approaches to the
river bank for traffic, except by existing roads banked up to cross the
dykes, were difficult. The normal banks of the river varied considerably. On many stretches the banks were artificially built up and
protected by groins. The latter projecting out into the river allow the
silt to be deposited between them. Above this silt, and clear of the
mean summer level of the water, there was usually a revetment of dry
regular stones, while below this the silt was protected by irregular
stone facing on brushwood mattresses. The river, which at its normal
level was on this stretch about 1,000feet wide, flowed at a rate of
from two to five and a half knots.

GENERAL
ENGINEER
TASKS
It will be clear from what has been said above as to the tactical
plan and the nature of the country and river, that the chief tasks of
the engineers would be:-

I

(i) The improvement and development of approaches to the
crossing sites on the near side of the river.
(9The movement forward from the dumps already established
of the equipment and material necessary for the crossing, etc.
(iii) The organization and operation of ferries, and the comtrucnon and maintenance of bridges.
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(iv) The development of exits from the ferries on the east bank.
(v) The opening of routes forward and lateral communications
beyond the river.
(vi) The construction of airfields beyond the river.
(vii) Other normal operational engineer work such as the clearance of minefields, construction of water points etc.

For all these tasks there were available for engineer work in the
two corps areas:Two Assault Engineer Regiments.
Four Armoured Divisional Engineers.
Eight Divisional Engineers.
Four Corps Troops Engineers.
Two Army Troops Engineers.
Eight G.H.Q. Troops Engineers.
Besides the engineer units a number of tipper platoons R.A.S.C.
and bridge companies R.A.S.C. and companies of pioneer were
available to assist. The majority of Army and G.H.Q. units were
working on rear communications till a late date and were not available to corps till the last moment.
With the general picture in mind we can now turn to the detailed
plan of each of the corps engaged and follow its fulfilment as the
operation proceeded. For continuity of narrative, the whole plan
and operation of each corps separately will be recorded to their
culmination.

PLANAND OPERATIONS
OF XI1 CORPS
I n XI1 Corps the whole of the troops concerned in the assault
crossing were placed under command of 15th Division which was to
make the crossing. It was ordered to establish the following minimum
offerries and bridges:Two L.V.T. “Buffalo” ferries.
Two storm boat ferries.
Four Class g raft ferries (two rafts per ferry).
Two Class 50160 raft ferries (two rafts per ferry).
One D.U.K.W. ferry.
Two Class g bridges (one F.B.E. and one Bailey pontoon).
One tactical Class 40 bridge.
One all-weather Class 40 bridge on the main maintenance route.

,
1
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It was also to develop two Class g and one Class 40 routes across
the Rhine and forward to a given line, and a Class g and a Class 40
lateral route on the far bank.
For the planning and execution of the assault crossing I I A.G.R.E.
was placed under command 15th Division, and the C.A.G.R.E.,
Colonel R. N. Foster, was responsible for all engineer work forward
of the divisional rear boundary. Maintenance of roads in the rear
corps area was the responsibility of C.E. XI1 Corps, Brigadier F.
Mitchell-Parker. To carry out the tasks, Colonel Foster was
allotted:The Divisional R.E. of 15th and 52nd Divisions.
4th and 621st Field Squadrons of 7th Armoured Division.
VI11 Corps Troops R.E. (less 508th Field Park Company).
XI1 Corps Troops R.E. (less 265th Field Park Company).
4th, 7th, and 15th G.H.Q. Troops R.E. (less 619th Field Park
Company).
7th Army Troops R.E.
6th and 24th Mechanical Equipment Platoons.
3rd Dog Platoon.
Also, a Bridge Company R.A.S.C., four Pioneer Companies, and a
Royal Naval Detachment, and, in support, 42nd Assault Regiment
with 16th, 81st, and zzznd Assault Squadrons. He also had in support one platoon (Tippers) and one platoon (G.T.) R.A.S.C., and a
company of pioneers. Thus the R.E. commitment for the Corps
crossing on a one-divisional front worked out at the astonishing total
of twenty-nine field companies and field and assault squadrons.
The sites for the ferries and bridges were, as usual, largely dictated
by the presence of existing roads and tracks leading to and from the
banks on each side of the river. On the whole Army front of attack
the Rhine had not been bridged, and before the operation the only
means of crossing was a ferry from near Xanten to the neighbourhood of the small village of Bislich on the east bank. Fair roads led
from the two villages to the ferry which was, therefore, the most
suitable site for a Class 40 bridge. Other minor roads led down towards the near river bank in the centre of the Corps area east of
Wardt and on the extreme left from the village of Vynen. Barring the
ferry road the tracks leading from the far bank were not so promising,
but there were reasonable lateral roads on both banks. It was accordingly decided that the right brigade should cross opposite Bislich
down-stream of the Xanten ferry site, while the left brigade should
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assault east and north-east of Wardt towards Mehr. The initial
crossing in both cases to be made in L.V.Ts. “Buffaloes” followed by
storm boats and then rafts until the bridges were available. The latter
were, tactical and other circumstances permitting, to be as shown on
Map 2 1 , i.e.,

A Class 40 (tactical) Bailey pontoon bridge at the Xanten ferry.
A Class 12 Bailey pontoon bridge on the extreme left near Vynen.
A Class g F.B.E. bridge north-east of Wardt.
Later an all-weather Class 40 Bailey pontoon bridge also near the
Xanten ferry.
The control of all R.E. work in connexion with the assault crossing
in each brigade sector was deputed to a C.R.E., for right brigade
sector Lieut.-Colonel L. R. E. Fayle, C.R.E. 15th G.H.Q.Troops
R.E., and on the left Lieut.-Colonel R. R. Gillespie,’ C.R.E. 4th
G.H.Q. Troops R.E., both acting under command of the assault
brigades but under the technical direction of 11 A.G.R.E. with
whom, and the various ferry sites in their area, they were in wireless
communication. Other Cs.R.E. under orders of I I A.G.R.E. were
made responsible for certain tasks, viz :C.R.E., Class 40 tactical Bailey bridge, Lieut.-Colonel T. I. Lloyd,
7th Army Troops Engineers.
C.R.E., Class 12 Bailey bridge, Lieut.-Colonel C. J. Gardiner,’
XI1 Corps Troops R.E.
C.R.E., Class g F.B.E. bridge, Lieut.-Colonel J. E. Marsh,S VI11
Corps Troops R.E.
C.R.E., Heavy rafts, Lieut.-Colonel J. F. D. Savage, 4znd Assault
Regiment, R.E.
C.R.E. 52nd Division, Lieut.-Colonel F. W. Houghton4 (holding
the near bank), was responsible for the roads and tracks west of
the river while C.R.E. 15th Division (Assault), Lieut.-Colonel
R. K. Millar, would be responsible, under his own division, for
those on the east bank during the assault stage.
Reconnaissance before “D” Day was strictly limited on account of
the necessity for secrecy, hut senior R.E. officers were able to make
lLieut.-Colonel R. R. Gillespie, o.B.E., M.C.
aLieut.-Colonel C. J. Gardiner, D.s.o., T.D.
SColonel J. E. Marsh, D.s.o., O.B.E.
‘Lieut.-Colonel F. W. Houghton, D.s.o., M.C.
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detailed investigation of the near bank and the approaches. In the
case of the Class 40 Bailey bridge, the naval officer in charge of the
heavy tugs, which were to be transported down to the river to assist
in the movement of the rafts, stripped and swam and waded about in
the ice-cold river in the dark to examine the bottom off-shore. Information about the far bank was available only from air-photos.
For the same necessity for secrecy, work on tracks in the forward
area was severely restricted till the last moment. But in the fortnight
preceding the operation much was done by the R.E. of 5znd Division
assisted by Corps Troops R.E. Many of the roads were badly cratered
and these, when not under observation of the enemy, were repaired
with rubble and surfacing material. In the villages and towns,
particularly in Xanten, much rubble from R.A.F. bombing was
cleared. New routes for heavy loads had to be culverted where they
crossed streams and drainage channels, and the berms of these roads
strengthened to prevent vehicles from damaging other important
roads where the latter were crossed. In case the weather turned bad
again large dumps of rubble and surfacing material were made well
forward and carefully camouflaged. The cutting of gaps in the flood
banks to permit of the passage of “Buffaloes” and other heavy loads
was postponed till a few hours before the assault.
Craft and equipment for the crossing were brought forward during
the three nights before the assault. Eighty storm boats and sixty
loads of Class g raft equipment were transported on sledges to within
easy reach of the crossing places and there carefully camouflaged to
look like haystacks, hen-coops, etc. The sapper operator of each outboard motor went with his machine and lived with it near the “hide.”
On the night before the attack fifty half-track vehicles moved up to
the hides and hitched on to the sledges in readiness to haul them the
600 yards forward to the river bank. In case these stuck on the way,
about 1,000 men of 52nd Division were earmarked to carry the
equipment forward. Also twelve bulldozers were brought up ready
to cut gaps through the floodbanks so that sledges and ‘‘Buffaloes”
could cross. A complete system of engineer telephonic communications connecting C.A.G.R.E., Cs.R.E., and bridge and rafting sites
was laid by R. Signals. This system was supplementary to the wireless
net already mentioned. Bridging stores and their transport were
organized at the dumps so that they could be called forward in the
proper order by Cs.R.E. as required. All these preparatory measures
appear to have been camed out without disclosing the plan or proposed crossing places to the enemy. This concealment was greatly
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aided by the almost complete command of the air held by the Allied
Air Forces.
BY XI1 CORPS
CROSSING

Zero hour for XI1 Corps was 2 a.m. on 24th March, four hours
later than that of XXX Corps on the left, and three hours behind the
crossing of 1 s t Commando Brigade to capture Wesel on the right. At
g p.m. on the 23rd, the artillery barrage opened and, under cover of
the noise, the bulldozers started making gaps in the flood banks. By
I I p.m. all gaps were ready for the passing of “Buffaloes” and of the
towing vehicles with their sledges loaded with assault boats and raft
equipment. At zero hour the C.R.E. on the left brigade front
reported that all his storm boats and two of his rafts were in the water
and that he was ahead of schedule. At the same time the C.R.E. on
the right reported he was up to schedule with half his storm boats in
the water. So far enemy reaction had not been great.
1st Commando Brigade was ferried across the river near Wesel in
“Buffaloes” of 77th Assault Squadron, commanded by Major A. E.
Younger.’ This unit, the only assault squadron still equipped with
“Buffaloes,” had been engaged till almost the last minute in the
Canadian amphibious operations on the left, and had little time for
overhaul of their hard-worked craft or for training with the men of
the Commandos. 284th Field Company of 7th G.H.Q. Troops R.E.
was in support of the Commando Brigade and was responsible for the
clearance of mines and obstructions on both banks and for the operation of storm boats, which were also used for ferrying men across as
soon as the leading wave of “Buffaloes” had landed. The crossing
and attack were completely successful and the R.E. had the satisfaction of seeing the Commando rapidly capture the town. They themselves continued to ferry men, weapons and light vehicles across for
an hour and a half in spite of shell and mortar fire which caused some
casualties and the loss of three craft.
Storm boats were also used in the actual assault crossings by the
Commando, the personnel of which manned the boats, the responsibility of 284th Field Company being limited to the supervision of
carrying forward and launching.
On the right brigade front, as on that of the whole Army, the
first crossing was made in “Buffaloes” manned by units of the Royal
Tank Corps of 79th Division. With the assaulting infantry in the first
wave of “Buffaloes” went one (278th) field company of 15th Division
’Major A. E. Younger, D.S.O.
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to clear any obstructions on the far bank. A small amount of wire and
a number of anti-personnel mines were found and cleared, the
position of the minefields being obtained from captured German
prisoners. There was a considerable amount of small a r m fire and
the O.C. Company was early hit in the leg but continued to direct
his men till ordered back about I O a.m. The storm boats, which were
manned by field companies of 15th G.H.Q. Troops, were held back
till it was known that the ‘‘Buffaloes” crossings had been successful.
Word to start crossings was given at 2.45 a.m. and from then onwards
the storm boats continued to ferry men across. By 4 a.m. the whole of
the assault brigade was across, and a battalion of the reserve brigade
was over two and a half hours later. All was going well. At 3.30 a.m.
the raft equipment on its sledges started to move forward from its
“hides,” and by 6.30 a.m. two rafts were in operation, manned also
by 15th G.H.Q. Troops Engineers. Two other rafts were destroyed
by shell-fire before they could be completed. These were replaced
later by reserve rafts brought forward. By these rafts, amongst other
stores, surfacing material for the exits on the far bank was dispatched
and laid under R.E. supervision largely by some two hundred
German prisoners. The raft units received an unsolicited testimonial
for their watermanship on one of the return journeys. This was from
a German officer! The rafts worked continuously for two and a half
days and nights transporting among other loads 61 I vehicles.
Similar methods of crossing were adopted on the front of the left
brigade. Here another field company of 15th Division crossed with
the assulting infantry and found similar conditions. But at first all did
not go so easily. The “Buffaloes” with the R.E. reconnaissance party
ran into heavy fire from an infantry post and all but one became
casualties.
Elsewhere also the attacking infantry met with a determined
resistance and it was some hours before the bank was sufficiently
clear to start the passage of storm boats. Consequently when dawn
broke the boats and their crews of 4th G.H.Q. Troops Engineers were
heavily engaged and had to roar off down-stream to a more sheltered
spot. Here they operated till evening by which time they had transported the reserve battalion, the balance of the reserve brigade, one
and a half field companies, and brought back numbers of casualties
and prisoners. The rafts were in the water in good time, but heavy
mortar and machine-gun fire, which damaged three, held up movement till g a.m. and even then it was liable to interruption. But about
midday the regular service started, and like that with the right
CROSSING BY XI1 CORPS
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brigade continued for another two days. Supported by the weapons
which had been brought across on rafts, and by “D.D.” (amphibious)
tanks which swam the river, 15th Division was thus on its whole
front firmly established in its bridgehead shortly after dawn and
had begun to press forward.
The construction and operation of Class 50/60 ferries for the Corps
fell to 42nd Assault Regiment. Two ferries, each of two rafts, were
to be built, one, “Abdullah,” being allotted to 222nd Assault
Squadron, the other, “Ardath,” being the task of 16th Assault
Squadron, the two ferries being close together north-east of Wardt,
between the two brigade bridgeheads. The move forward from the
assembly area of the advanced party for the construction of
approaches was held up on the morning of the 24th by artillery and
mortar fire till about I p.m., bywhich time the C.R.E., Lieut.-Colonel
J. F. D. Savage, had been able to make a reconnaissance. For work
on the exits on the far bank three airborne bulldozers were sent across
the river in “Buffaloes.”
After landing, while proceeding to the site of their work, these
came under fire from an infantry post. Raising their blades as shields
the three little machines advanced “like angry crabs” on the foe who
immediately surrendered. The raft equipment began to arrive at
2 p.m., and six hours later one raft was in operation to be followed,
half an hour later, by two more. Later another was completed. These,
working continuously, transported across 191 tanks in the first thirty
hours, and before they closed down, on the evening of the 26th, had
added over 300 vehicles, of which about 250 were tanks, to the forces
battling on the east bank.

PLAN
AND OPERATIONS
OF XXX CORPS
Before dealing with the bridging and other lengthier tasks carried
out by R.E. of XI1 Corps, let us see how things went in these early
stages with the other corps engaged, XXX Corps on the left, and
XVIII U S . Airborne Corps in front. The general tactical plan
adopted by XXX Corps was on similar lines to that of XI1 Corps.
3rd Division held the near bank, 51st Division with 9th Canadian
Infantry Brigade under command, carried out the assault crossing,
while 43rd Division followed by 3rd Canadian Division was to follow
up and to take over the left sector of the bridgehead. 51st Division
also used two brigades in the assault.
The engineer arrangements and organization also were similar.
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13 A.G.R.E., Colonel F. C. Nottingham, under command 51st
Division, was in charge of all engineer work for the crossing in front
of rear divisional boundaries, C.E. X X X Corps, Brigadier G. L.
Watkinson, controlling all work in rear in the Corps area. TOcarry
out his tasks Colonel Nottingham was allotted:Divisional R.E. of 3rd and 43rd Divisions till required to accompany their Divisions across the river.
5th Assault Regiment R.E.
I1 Canadian and XXX Corps Troops Engineers.
6th Army Troops Engineers.
Sth, ISth, 50th, and 59th G.H.Q. Troops Engineers.
147th Bomb Disposal Platoon R.E.
With, in support:23rd and 58th Mechanical Equipment Platoons R.E.
Also, other a m and services under command:128th Bridge Company R.A.S.C.
Four Pioneer Companies.
Royal Navy Detachment.
As in XI1 Corps area, a C.R.E. was appointed to control the
engineer work in connexion with the crossing on the front of each
brigade, Lieut.-Colonel R. E. Lloyd' of 59th G.H.Q. Troops being
in charge on the right, and Lieut.-Colonel E. Halla of 5th Assault
Regiment on the left.
For the actual crossing and work on the far bank immediately after
landing the following R.E. unit was under command of 51st Division
besides its own Divisional R.E. :26th Assault Squadron (less one troop) (AVREs).
Owing to the nature of the approaches and exits, and to the
presence of flooding, the assault was made on a narrower front than
in the case of XI1 Corps, the right brigade on each side of Rees and
the left from a stretch north-east of Honnipel.
The nature and course of the preliminary engineer work, improvement of approaches, cutting of gaps through flood banks, movement
forward ofstores and equipment, etc., were much the same as for that
carried out on XI1 Corps front, and were equally successful. An
important addition, however, was the construction, on the night
before the assault, of a road along the river bank on the left of the
'Lieut.-Colonel R. E. Lloyd, D.s.o., O.B.E.
*Lieut.-Colonel E. Hall.
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right brigade front of assault to enable “Buffaloes” and transport
carrying rafting equipment to reach the bank beyond a flooded area
south-west of Rea. The construction of this road, which was named
“Caledonian Road,” was entrusted to the field companies (233rd,
2g5th, and 505th) of 50th G.H.Q. Troops Engineers under Lieut.Colonel R. W. Ewbank.’ Stores for the first 800 yards of this road
were brought forward, dumped and camouflaged on the night of
m n d / q r d March.
At dusk on the 23rd the field companies started work and though
much interfered with by enemy fire, which caused over fifty casualties
amongst the R.E. and pioneers who were assisting them, they had
completed 800 yards before dawn when direct fire from Rees brought
an end to work temporarily till the opposition in the town had been
subdued. Later the road was completed to its full length. The road
was in the first place laid with channel tracks which were later
covered with soil to enable carriers to run over them. But when rain
fell, on 26th March, the soil had to be scraped off as the carriers
slipped, and was replaced by coir matting and Sommerfeld track.
CROSSING
BY XXX CORPS
(See Map 2 2 )
At zero hour, which was at g p.m. on the 23rd, on this corps front
the leading infantry in “Buffaloes” were accompanied by detachments ofdivisional R.E., 256th Field Company with the right brigade
and 254th with the left. These units found few mines and little wire
which was soon gapped. But their most important and difficult task
was the construction of exits for the “D.D.” tanks, a squadron of
which supported each brigade. The reconnaissance party of these
tanks lost three tanks by shell-fire and then the first six stuck on the
mud at the exit, only three getting ashore. The main body was
diverted down-stream and, with the aid of carpets laid by the R.E.,
mostly got safely ashore and moved forward in support of their
respective infantry brigades.
The whole of the storm boats, manned by 70th Field Company of
6th Army Troops Engineers, were concentrated in the centre of the
front, and used as a continuous ferry to carry over the personnel of
the reserve brigade and one brigade of Canadians. They were
carried forward from their hides at about 10.30 p.m. and an hour
later twenty-two were in the water and began to start ferrying when
‘Lieut.-Colonel R. W. Ewbank, D.S.O.
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the infantry arrived at 12.30 a.m. Ferrying proceeded without interruption all day and by the evening both brigades and 500 other
troops had been taken safely across, though subjected to heavy shelling during the afternoon in which 70th Company suffered about
twenty casualties and lost some of their boats.
The plan for the crossing provided that a group of four ferries of
close support rafts, “Poplar,” should be constructed and operated
a little downstream of Rees, and that two ferries of Class 50/60 rafts
should be organized, one, “Gravesend,” about 1,000 yards further
down-stream, and the other, “Tilbury,” north of Honnipel on the
extreme left. Between the “Gravesend” and “Poplar” ferries
another ferrying service by D.U.K.Ws. was to be put into operation,
R.E. in this case being responsible only for the improvement and
maintenance of entrances and exits on the two banks. The “BuiTaloes,” after they had carried the assault waves across the river, were
to be collected to form two ferry services, one on each brigade front.
These called for little work by the R.E. as generally suitable exits
were known to exist.
The ferrying on X X X Corps front did not, as will be seen, go
quite so smoothly as in the case of XI1 Corps. This was due partly to
the stubborn defence put up by the German defenders of the town of
Rea, and partly to other circumstances. The close support rafts,
which were the responsibility of Lieut.-Colonel R. E. Lloyd and his
field companies, 257th, 509th and 5roth, of 59th G.H.Q. Troops
Engineers with 69th Field Company of 6th Army Troops Engineers,
had been got safely close to the river bank about midnight; 50th
G.H.Q. Troops Engineers, who were working on Caledonian Road
which would eventually serve the ferries, helping to improve the
approaches for the vehicles carrying the equipment. Shortly afterwards Lieut.-Colonel Lloyd ordered his own three companies to start
raft building on the three sites farthest from Rees. All went well
during darkness and by dawn, when a friendly mist hung over the
river, several rafts were completed and in the water. A raft took a
bulldozer across to improve the exits on the far bank. Suddenly the
mist cleared and the R E . found themselves in full view of the defenders of Rees, the nearest part of which was barely 500 yards
away. The transport was got away, but, in spite of fire which
damaged rafts and made casualties of the O.C. and several senior
N.C.Os. of 257th Company, which was working on the site nearest
Rees, the units carried on and were ready to receive “trade” by
I 1.30 a.m. Shortly afterwards Lieut.-Colonel Lloyd was himself
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wounded and evacuated. Observed enemy shell-fire was then so
intense on the ferry sites that no troops could be brought forward to
cross and accordingly Colonel Nottingham ordered 69th Company,
which had not so far been committed, to move downstream and
endeavour to establish a ferry at a site near Honnipel. This the
company did during the night of 24thi25th and started to operate at
6.30 a.m. on the 25th. Meanwhile the other three companies held on
and, in spite of casualties to men and equipment, managed to ferry
over some vehicles of vital tactical importance to the right brigade.
At dusk another effort was made to start a regular ferry service but
the activity immediately brought down heavy enemy fire, one raft
being destroyed and its whole R.E. detachment being killed. At
10.30 p m . on the 24th, Colonel Nottingham ordered the three
companies to float their rafts downstream to the site where the storm
boats and “D.D.” tanks of the left brigade had crossed. An attempt
to do so brought down heavy artillery and small-arms fire and had
to be abandoned. At 2 a.m. next morning a fresh attempt was made,
some of the rafts being pushed off with their crews, and others
pushed unmanned into the stream and allowed to float down with
the current. In this way by 4 a.m. four rafts had reached the new
site and an hour later one ferry was ready to operate. Shortly afterwards shelling recommenced but, though the companies suffered
severe casualties, ferrying continued for four hours. Then, in broader
daylight, fire became too accurate and orders were given to move to
the site farther down-stream where 69th Company were now working
without serious interference. This further move was accomplished
without additional trouble and shortly afterwards five rafts were
operating and continued to do so till 2.45 a.m. on the 26th, after
which they worked intermittently till bridges were opened.
The construction and operation of “Gravesend” and “Tilbury”
Class 50/60 ferries were delegated to 5th Assault Regiment, the
former being the task of 79th Assault Squadron with a troop of 284th
Assault Squadron, a detachment of 149th Assault Park Squadron
with bulldozers and a R.A.F. winch detachment under command.
The work at “Tilbury” fell to 617th Assault Squadron with similar
attachments from the other units to assist.
At each site two rafts were to be constructed, but, as the equipment
was irreplaceable, more caution had to be adopted in its exposure to
enemy fire than was the case with the close support rafts. Accordingly
in view of probable resistance in Rees, the material for the “Gravesend” ferry, which was near that town, was not brought down to the
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river bank till I I a.m. on the 24th, when it was decided that, in view
of the urgency of getting tanks across to help the infantry, work should
be pressed on regardless of casualties. In spite of shelling, the site
being under direct observation from Rees, both rafts were ready by
5 p.m. and ferry started at nightfall. During the night of q t h / q t h ,
one raft was sunk by enemy aircraft attack but this was replaced next
morning by which time the ferry had taken across twenty-six tanks,
ten tracked and seventeen other vehicles. Even then troubles were
not over. Enemy shelling put winches out of action and others broke
down; a submerged pontoon from the building of a near-by bridge
fouled the cables; and a disabled “Buffalo,” drifting down-stream,
cut the cables and sank on top of them. Inspite of all thesevicissitudes,
the rafting continued through the 25th and 26th till the completion of
a bridge made the use of ferries unnecessary. At “Tilbury” ferry,
which being well to the left of the area of assault was less liable to
enemy interference once the leading infantry were across, the same
delay in starting work was not deemed necessary. At zero hour the
squadron and its attached troops moved forward to near the bank
and the beach was reconnoitred. Meanwhile a reconnaissance officer,
who had gone across on a “Buffalo” with the leading wave of
infantry, reported that one exit was good but that the other was
blocked by eight “D.D.” tanks which had, as we have seen, got
bogged on landing. Work was immediately started in spite ofshelling
and mortar fire on one raft. By 6 a.m. this was ready and took across
a bulldozer and logs for the construction of an exit. Two hours later
a message was received from Corps that, as this was the only means
anywhere nearly ready for the transport of tanks, the work must be
pressed on with all speed. A crowd of senior officers appeared urging
the rapid opening of the ferry and especially of the transport across of
a tank recovery vehicle to extricate the “D.D.” tanks which were
badly needed in the battle. Though the exit causeway was not complete, the recovery vehicle was loaded on to the raft with a pile of
extra logs for the causeway and dispatched. On arrival some more
logs were were put down and then the vehicle charged ashore only
to bury itself in the incomplete exit and became immovable. I t was,
however, hauled ashore by the bulldozer and went off to do its job,
photographed by an enterprising cinema photographer who had
made his way across earlier. A new landing site was now found for
the other raft and, after a passage had been dozed through an offshore sandbank, by midday on the 24th both rafts were in action.
Though interrupted at intervals by winch trouble, with competition

494

NORTH-WEST E U R O P E ,

1944-45

(V)

between the rafts the speed of turn round rose rapidly. In anxiety to
do even better, and urged on by senior tank officers, on the 26th two
Sherman tanks were loaded on one raft. When nearly across one
pontoon burst its bottom and the raft sank. Luckily it was then in
shallow water, and the tanks were pulled safely ashore. On the
evening of the 26th the units were relieved by others of 59th G.H.Q.
Troops Engineers who continued to operate the ferry till a Class 40
bridge was opened next morning. By this time the two ferries
“Gravesend” and “Tilbury” had taken across 441 vehicles of which
over 300 were tanks.

BATTLE ON EASTBANK
Before describing the work on the bridges, which in the case of
those of heavier classes extended over several days, let us turn to see
how the battle on the east bank was progressing and what the
engineers beyond the river were doing. On the whole front of 21st
Army Group, except at Rees, all enemy posts on the river bank were
quickly overrun and the Allied troops pressed on. By midday on the
24th, Ninth U.S. Army, having crossed on a front of two divisions,
was firmly established with forward troops up to the Dinslaken-Wesel
road about two miles east of the river; 1st Commando Brigade had
cleared most of Wesel and had established touch with the Americans
on its right; 15th Division had the whole of its leading brigades and
the greater part of its reserve brigade across the river and its advanced
troops were approaching Mehr and HafFen about 3,000 yards from
the bank. Though meeting more stubborn resistance the majority of
51st Division, supported by anumber of “D.D.” tanks, was across the
stream and, except in the neighbourhood of Rees, had pushed some
two miles farther and captured several villages. The engineers of both
these British Divisions were busy clearing mines and improving
tracks forward. Particularly against 51st Division the enemy made
some local counter-attacks to regain lost posts, but all these were
successfully repulsed even though they slowed down the rate of
advance somewhat.
The scene on and about the river on the morning of the 24th was a
memorable one for those who had time to look about them. It may
well be pictured when, at about ten o’clock, activity began to reach
its peak. By dozens of tracks, columns of troops were moving in
orderly processions down to the various crossing places. Interspersed
amongst these were groups of trucks, carrying stores for the ferries
and bridges and for track repair, making their way forward in
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accordance with the requirements of Cs.R.E. to the various points of
engineer activities from Army and formation dumps. At the dumps
field park companies, working on carefully prepared schedules,
loaded and dispatched the stores. Along the tracks other sappen
were working, as best they could amongst the traffic, putting down
rubble or prepared surfacing material where the heavy traffic was
cutting up the surface. The scene on the river itself was that of a
fantastic regatta combined with a gigantic daylight firework display.
Though the initial barrage was finished, nearly 2,000 Allied guns,
1,300 of them on the front of Second Army, were steadily pouring
shells on to the enemy gun positions and centres of resistance in front
of our assaulting infantry. A few of the guns were already moving
down to the river bank to be transported by “Buffaloes” or close
support rafts to get to closer grips with the enemy. Even a few of the
heavier self-propelled weapons were lumbering down hoping for an
early passage when Class 50/60 rafts should be ready to transport
them. Enemy artillery and mortar retaliation was still very active.
Great fountains of water splashed up where shells fell in the river
amongst the busy assault craft, and great mushrooms of smoke and
earth spewed up where they landed along the approach tracks,
amidst the batteries, and amongst the men and vehicles waiting on
the river bank and the sappers toiling to transport them across 300
yards of water. Midst the wreckage of vehicles, “Buffaloes,” assault
boats, and rafts, thousands of engineers worked feverishly to operate
and maintain the means of crossing already working and to increase
the facilities for passage. Here close support rafts were already in
operation while others were being built as fast as the R.E. units could
go. There men of the assault squadrons were just beginning to
assemble their precious heavy rafts which were to transport tanks, so
urgently needed on the far side, while officers of the Royal Tank
Corps and senior officers hopped with impatience as troubles were
unravelled by the more patient sappers. In a few places the first
vehicles of equipment for the construction of the bridges were
arriving and the men of the units detailed for bridge construction
swarmed around and tore the folding-boats and their superstructure
from the lorries. All along the beaches on both sides of the river other
engineers with clanking bulldozers were still widening gaps in the
Rood banks or gouging channels out of the sandbanks which impeded
the easy passage of boats and “Buffaloes” to and from the bank. Still
more were laying down great coils of chespaling or Sommerfeld track
where the banks were soft or slippery. Out on the river, amidst the
R.E.9-R
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splashing of shells, and with the fiery trails of tracer ammunition
streaking overhead or striking and causing casualties to the passengers
and crews, hundreds of craft of every imaginable, and in some cases
unimaginable, size and shape plied backwards and forwards. Some
damaged by fire, or stopped by mechanical breakdown, drifted
helplessly downstream amidst the curses of sappers trying to navigate
their valuable cargoes across the already overcrowded river, or of
those who were trying to stretch cables across the river for the
operation of rafts.
On the eastern bank a drama similar to that on the west was in
action. Stormboats, with their little outboard motors puffing, plied
in and out. “Buffaloes” and D.U.K.Ws. reached the bank and
heaving their ungainly bulk out of the water, waddled ashore to
discharge their loads clear of the crowded banks while sappers toiled
with logs and chespaling to reduce the slipperiness of of the slopes
soaked with water which the amphibians shed as they emerged from
the water. Here a group of “D.D.” tanks lay embedded in the mud
while a recovery vehicle ferried over by a R.E. built raft struggled to
extricate them. Farther downstream men of the assault regiments
R.E. were busy constructing anchorages and dragging a steel cable
across the river ready for the operation of the heavy rafts. Everywhere sappers with bulldozers were hard at work cutting entrances
through the sandbanks and easing the slopes of the exits, laying down
logs and chespaling, and preparing seatings for the coming bridges.
Other sappers with their detectors were sweeping intently for mines,
grubbing them up and stacking them out of the way so that men and
vehicles might move about freely. One could hardly move a yard
without meeting some party of men of the Corps busy doing some
job, small or great, to speed up the movement of the countless hosts
of men and vehicles across one of the mightiest and most historic
rivers in Europe.

THEAIRBORNE
OPERATION
“VARSITY”
Overhead up to this hour squadrons of Allied bombing aircraft
passed backwards and forwards to deliver their loads of death and
destruction on enemy rear organizations and communications deep
in Germany. Less frequently squadrons or smaller flights of enemy
aircraft flashed on to the scene to drop their bombs or make low-level
attacks on the men working along the banks of the river, while far
above, almost out of sight most of the time, circled squadrons of
Allied fighters swooping down occasionally to attack the more
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venturesome enemy airmen. But now, at I O a.m. the scene in the air
changed. From the west a vast cloud of aircraft filled the sky, as the
first waves of the 1,700 aircraft and 1,300 gliders carrying the XVIII
US. Airborne Corps from England saled into view. A few minutes
later, four or five miles beyond the river, the air was filled with
thousands of varied coloured parachutes as the men of 6th British and
I 7th American Airborne Divisions slowly descended to earth to fulfil
their missions in the enemy gun area ahead of their comrades on the
ground. These, and the gliders which followed, were met by a storm
of anti-aircraft fire from the ground, but only 4 per cent of the
gliders and a total of fifty-five of the towing aircraft were shot down.
For three hours relays of aircraft released their precious cargoes to
the ground in the largest and most successful airborne operation of
the war. Still later 250 heavy bombers flew in ammunition and
supplies. The operation, known as “Varsity,” was completely
successful.
In most cases little opposition was encountered on the ground as
the Germans, though expecting an airborne attack, had assumed it
would be made deeper behind their defences on the river. In a few
places the crews of the gun positions, amongst which the parachutists
landed, offered local and stubborn resistance. The airborne units and
formations quickly assembled and gained touch with each other, and
by early afternoon contact was made with the troops which had
moved by water across the Rhine. The bridges over the Ijssel, which
were the principal objective, were captured intact and held. Few
counter-attacks were experienced, though in one case an attempt to
force a crossing from the east across the Ijssel was pressed with
sufficient vigour to deem it necessary to blow up a bridge. This was
luckily not on a main line of advance and thus did not affect future
operations, though provision had been made beforehand for the
replacement of any which might be destroyed either by our own
troops or those of the enemy.
Though the number of aircraft employed seems enormous, it was
not nearly sufficient to lift the whole of the divisions. This meant in
the case of 6th Airborne Division, that the number of engineers
carried in by air had to be severely restricted. I t was not expected
that there would be extensive work for the R.E. and every possible
man of the purely fighting arms was required. Accordingly only a
small R.E. Headquarters, one troop 3rd Parachute Squadron and
two troops 5g1st Parachute Squadron (one glider borne), arrived by
air. The rest of the Headquarters and Parachute Squadrons, with
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249th Field and 286th Field Park Companies, had assembled in
Belgium and were to follow the leading divisions assaulting on land
across the river to join the rest of the Division.
The tasks which it was expected the R.E. would have to perform
included the examination of three bridges over the Ijssel for enemy
demolition charges or booby traps and their preparations for demolition by ourselves, the clearance of mines and obstacles, and the
assistance to headquarters and guns to dig in. For this purpose one
troop of each squadron was placed under command of each parachute brigade, the third troop (one from 5g1st Squadron) was with
6th Airlanding Brigade. Four bulldozers of 286th Field Park Company were also flown in.
The R.E. parties met with varied fortune. The glider carrying the
C.R.E., Lieut.-Colonel J. R. C. Hamilton,’ crashed on landing but
luckily no one was hurt. No. I Troop of 3rd Squadron with 3rd
Parachute Brigade, though somewhat dispersed in the “drop,” all
arrived safely and carried out the tasks required by the Brigade,
including filling, on the 25th, with the aid of a bulldozer a crater on
the main axis of advance. No. 2 Troop of 5g1st Squadron, though
meeting with a hot reception on arrival on the ground, all came
down with the exception of one glider which landed in Holland, its
occupants rejoining later. The most unlucky were the six detachments of No. I Troop, 5g1st Squadron, commanded by Captain F.
Harbord. Out of the six gliders, only two arrived safely; two were
shot down by anti-aircraft fire and two were destroyed by shell-fire
after landing, Captain Harbord and another officer being killed and
only one sapper escaped unwounded. Of the two remaining gliders,
one landed safely with Brigade Headquarters, the other with a coup
de main party of Royal Ulster Rifles. These proceeded to their
allotted bridge over the Ijssel, which was seized after a stiff battle and
the sappers examined and disconnected the charges. Early next
morning, as the bridge was threatened by a German counter-attack
with tanks, orders were given to blow it up and this was successfully
done. The other bridges, for which there were at first no engineer
parties, were captured intact and held with little trouble. The
remainder of the Divisional R.E., moving overland, were not able to
rejoin the airborne portion till the 26th.
EARLYPROGRESS
ON THE EASTBANK
The arrival of the airborne troops in rear of the Germans defending
‘Lieut.-Colonel J. R. C. Hamilton, D.S.O.
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the river bank, and amongst their gun area, disorganized the enemy
resistance and reduced the volume and accuracy of their fire. In
places, and especially in fmnt of the left of the British Second Army
where several divisions of parachute troops were located, formations
and units of Germans continued to fight with almost fanatical
determination. In spite of the latter, by the evening of the 24th, the
whole east bank, except at Rees and a small pocket in the middle of
Wesel, had been cleared of the enemy and our troops were pushing
forward steadily. By the evening of the 25th, the two American
Corps on the right had joined hands and had linked up with the
Commando, which had now finished the clearing up of enemy
resistance in Wesel, while the two British Corps had also joined their
bridgeheads into one and taken several villages, though the enemy in
Rees still resisted all efforts to evict them.
Steady progress was made on the next two days during which all
pockets of.enemy resistance, including that at Rees, were eliminated
as fresh Allied troops were poured into the bridgehead. By the
evening of the 28th, Ninth U.S. Army were, on their right, across the
Dortmund-Emden Canal north of Duisberg whence their line ran
north to Dorsten on the River Lippe. Immediately north of this
river 17th U.S. Airborne Division, carried forward on the tanks of
the British Guards, had reached Haltern. West of that town, 7th
Armoured Division with 6th Airborne Division, forming the spearhead ofVIII Corps which had now come into the line, were up to the
line Lembeck-Borken. XI1 Corps had occupied Rhede and was
attacking Bocholt while XXX Corps were along the line of the
Ijssel as far west as Anholt. On the extreme left, I1 Canadian Corps
had entered the battle and, taking 3rd Canadian Division under its
command, had pushed forward to the outskirts of Emmerich. A
bridgehead up to fifteen miles in depth had been established and
enemy resistance was disintegrating completely.
The Airborne Corps had linked up its various formations and was
holding a strong area along the River Ijssel. 43rd Division was
crossing the Rhine and, with a Canadian Brigade which had been
operating under command of 51st Division, was extending the
bridgehead along the Rhine to. the left.

BRIDGINGOF

THE

RHINE

There remaim to be told the story of the construction of the many
bridges which were built across the river in the first few days of the
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operation. As we have seen, planning and preparation of equipment
for this mighty task had been in progress for over two years, and the
units destined for the construction had received intensive training in
the part they were to play. T h e project was one which caught the
imagination of all concerned and even of the general public who
think chiefly of the Royal Engineers as bridge builders. Though the
nature of their tasks vaned greatly, there was naturally keen rivalry
amongst units, if not to get the first bridge, a t least to beat if possible
the scheduled time for their particular tasks. Actually the honour of
getting the first bridge across fell to the American Engineers of Ninth
U.S. Army. Their pneumatic “Treadway” bridges, though more
vulnerable than their British counterparts, were certainly capable of
more rapid construction.
The plan of XI1 Corps envisaged the construction of one Class g
folding-boat bridge, a Class 12 Bailey pontoon bridge, and a Class
40 Bailey pontoon bridge. Later a Class 40 all-weather Bailey pontoon maintenance bridge was to be added. The plan for X X X Corps
was similar except that, instead of the Class 12, a Class 15 bridge was
substituted and there were to be two Class 40 low-level Bailey
pontoon bridges instead of one. The sites a t which the various bridges
were ultimately erected are shown on Map 21, some having to be
shifted from the planned sites owing to local conditions or enemy
action. I t remains only to tell some of the experiences of the units
which built them. Each Corps area will be treated separately as the
times of launching the assault and the degree of enemy resistance
encountered near the river bank varied considerably.
On XI1 Corps front, the commencement of “Twist” F.B.E. bridge
was delayed, for, though C.R.E. VI11 Corps Troops, Lieut.-Colonel
J. E. Marsh, called forward his first bridging vehicles at 6 a.m., it
was not till I p.m., owing to enemy fire, that they began to arrive on
the site. The bridge with 1,000 yards of approaches was open to
traffic in ten hours, the first British built bridge across the river.
During the night of the z4th/z5th, a traffic jam at one end broke the
bridge, twenty-two bays being half sunk and displaced downstream.
The bridge was reopened thirteen hours later. On the extreme left of
the Corps area the building of the Class IZ bridge, “Sussex,” was also
held up a t first by fire, but once work started, in spite of several
untoward happenings, the five field companies completed the bridge
in just under forty-three hours. Here, as at most of the other heavier
bridges, assistance was given by tugs manned by men of the Royal
Navy. These tugs had been brought overland on tank transporters,
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and their appearance on the approach roads with their naval crews,
with their white-topped caps, perched high above the traffic, caused
much amusement to the troops. The construction of the Class
40 tactical Bailey pontoon bridge was directed by C.R.E. 7th Army
Troops Engineers, Lieut.-Colonel T. I. Lloyd. The approach road
from Xanten was found to be cratered near the river bank, but
Lieut.-Colonel Lloyd took a chance and had the holes filled by
rubble from tip-trucks during the barrage before zero hour and
consequently, the site being reasonably quiet, work was able to start
a t 9.30 a.m. on the 24th. Thirty-one hours later, a t 4.30 p.m. on the
25th, the bridge was opened to traffic. It was the first Bailey bridge
across. A traffic census showed that within the next six days “9,139
vehicles used it.
Owing to the failure to clear the enemy from Rees and other points
on the river bank, work in X X X Corps area was more greatly
delayed by enemy fire. The construction of the Class g F.B.E. bridge,
“Waterloo,” was assigned to 18th G.H.Q. Troops Engineers under
Lieut.-Colonel J. H. Boyd. The original site chosen was near Rees,
and, though on the 24th it was possible to do some work on the
approach on the near bank, and for an officer’s patrol to make a most
uncomfortable reconnaissance of the exits on the east side, no bridge
building could be started that day. Next morning it was decided to
move the site of the bridge farther downstream, and a new site was
selected near Honnopel. Work started at 9.30 a.m. on the 25th,
enemy artillery observation being blinded by a smoke screen, and
the bridge opened for traffic at midnight. Shortly before this an
enemy aircraft came over low, but in the words of the Commanding
Officer of 213th Field Company working on the eastern half of the
bridge, “the whole world seemed to open up and he passed over
without doing any damage, burning nicely.” “Lambeth,” Class 15
Bailey pontoon bridge, was built by X X X Corps Troops Engineers
under Lieut.-Colonel R. E. Black. This bridge, barring “Westminster” and “London,” which were constructed later, was the
nearest to Rees and was therefore much delayed by enemy fire. Work
began at 3 p.m. on the 24th, but had frequently to be stopped owing
to enemy shelling. By 3.30 a.m. on the 25th, casualties in the field
companies amounted to the equivalent of a platoon. From daylight
on the 25th, building continued under a smoke screen, and, though
charged and damaged when almost finished by a naval tug which
had got out of control upstream, was opened at 8.30 a.m. on the 26th.
The two Class 40 tactical Bailey pontoon bridges, “London” and
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“Blackfriars,” were entrusted to 8th G.H.Q. Troops and I1 Canadian
Corps Engineers, C.R.E. Lieut.-Colonel V. C. Hamilton, R.C.E.,
respectively, both formations being assisted by companies of pioneers.
Owing to the proximity to Rees, work on the site of “London” could
not start till the afternoon of the 25th, but the C.R.E., Lieut.-Colonel
G. D. S. Adami, obtained leave to build rafts in a near-by lagoon
during the night before, from which they were floated out when
bridging became possible at 5 p.m. on the 25th. This speeded up
erection and the bridge was completed at 11 p.m. on the 26th.
“Blacktriars” had been added to the original plan to enable I1
Canadian Corps more rapidly to develop their operation for the
capture of Emmerich. Work started at I O a.m. on the 26th and was
completed in fifty hours.
As soon as tactical conditions permitted, and engineer units were
freed from ferrying by the completion of some of the bridges, work
started on the high-level Class 40 Bailey pontoon bridges designed to
meet any serious rise in the level ofwater in the river. On XI1 Corps
front, 4th G.H.Q. Troops Engineers, when freed from operation of
storm boats and Class g ferries, started to unload stores for “Sparrow”
bridge on the morning of the 27th and finished their task in the
afternoon. Meanwhile 6th Army Troops Engineers, who had been
operating storm boats in the assault by XXX Corps, had, on
completion of that duty, built a similar bridge, “Westminster,”
though the start was delayed till the morning of the 26th, as transport
was scarce owing to the necessity of carrying forward other bridging
equipment needed for the further advance beyond the river. The
delay, however, allowed plenty of time for reconnaissance and for
setting out the work, and when this was commenced there was little
enemy artillery fire to interfere with progress and the work was
finished well within schedule. The bridge was opened next morning
by General Sir Miles Dempsey, Commanding Second Army, in a
ceremony to celebrate the completion of the bridging operations for
the crossing of the Rhine, detachments of all engineer formations
which had taken part in the crossing attended.

BOOMS
One other engineer task in connexion with the crossing remains to
be mentioned though the work was carried out jointly by detachments of the Royal Engineers and of the Royal Navy. This was the
construction of booms to prevent damage to bridges and ferries by
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mines floated down with the current or by enemy craft which might
work upstream. Above Xanten 280th Field Company of 7th G.H.Q.
Troops Engineers was responsible for the construction offive of these,
and the Royal Navy of one composed of nets slung on steel cables.
The sailors also constructed, here and on the extreme left flank, Asdic
loops for the detection of metal bodies in the stream. The booms
constructed by 280th Company were of two types, “Arrow” booms
of a design produced by the engineers of Seventh U S . Army, and
steel cable and Jerrican booms of British design. Considerable difficulty was experienced, especially with the “Arrow” boom, owing
to the difficulty in getting the cables across the stream and to their
liability to snap under the pressure of the current as most of the
cables had to be spliced. By midnight qth/25th, the Field Company
had almost completed two booms of the “Arrow” type, and in all
eventually had five booms in operation. The naval detachment,
though it experienced great difficulty owing to the great weight of
the nets and the surge of the current, got their boom into position
upstream of that placed by the R.E. who assisted in the unloading
of stores and the construction of anchorages. It was the original
intention that, in the XXX Corps sector, 18th G.H.Q. Troops Engineers should construct two “Arrow” booms upstream while a naval
detachment fixed a net boom and an Asdic loop on the extreme left
flank. The R.E. had considerable difficulty with the “Arrow” boom,
and eventually had to give up the attempt to fix it and, instead,
constructed one of steel-wire rope and jerricans well upstream of
Rees.
Though much remained for the Royal Engineers to do to improve
the facilities for crossing the river by the erecting of semi-permanent
and railway bridges, the tale of which will be told later, the main
task of the engineer units of the Allied armies in getting the fighting
troops across the river had been successfully and brilliantly completed. In the first place the credit must be given to the 37,000
officen and men of the Royal and Royal Canadian Engineers and
their assistant pioneers in Second Army and the 22,000 U.S. Engineers of Ninth U.S. Army, who, frequently under heavy fire from
which they incurred considerable casualties, carried out the work
on and about the river with their usual determination and energy.
But much of the success of the operation must be ascribed to those
who, long before the event, made provision for the mass of equipment,
who planned the details from the collection of material in dumps, to
clearance and improvement of the exits on the east bank. Credit is
BOOMS
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due also to those, particularly the faithful helpers in the R.A.S.C. of
the bridging companies, who carried the huge quantity of stores
forward over atrocious roads. Here, as in all major operations, the
success of the Corps was due to the team work in which every member of the Royal Engineers concerned carried out his allotted job,
however humble, to the best of his ability and with the utmost devotion to duty.

CHAPTER XVII
NORTH-WEST EUROPE, 194445 (VI)
THE ADVANCE FROM THE RHINE TO ULTIMATE
VICTORY

!

The situation after crossing the Rhine-Advance into central GermanyCrossing River Weser-Capture of Bremen-Advance from the
Weser to the Elbe-Crossing the Elbe-Beyond the Elbe-The
German surrender-Engineer work behind the armies-SurveyEngineer intelligence-Victory over Germany.
(See Map 23, facing page 509 of thii Chapter)

THESlTUATION

AFTER CROSSING THE R H I N E

THANKS
to the rapid construction of the bridges, the build up of the
Allied forces on the east bank of the Rhine proceeded apace and, on
28th March, General Montgomery felt in a position to launch his
troops forward in a hurricane offensive into central Germany.
Ninth U.S. Army originally was to advance to the River Elbe
about Magdeburg and Stendal in touch with First US. Army on the
right, but on 4th April, owing to General Eisenhower’s decision to
make the principal American drive farther south towards Leipzig
and Dresden in order to cut the German forces in two, Ninth Army
was diverted to come under command of 12th U.S. Army Group.
Second British Army was to advance to the Elbe between Wittenberg
and Hamburg, while First Canadian Army, having established a new
line of communication across the Rhine through Arnhem, was to
clear northern Holland and the north-west comer of Germany west
of the River Weser. Second Army advanced on a three corps front,
right to left VIII, XII, and XXX Corps. Shortly after the start of the
advance, in the first week in April, I Corps, relieved by I Canadian
Corps, Chief Engineer, Brigadier C. A. Campbell, from Italy, came
under command of Second Army and assumed responsiGlity in rear
in the area between the Maas and the Rhine.
The operations culminating in the surrender of the German
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armed forces six weeks later form one continuous whole. But in order
to preserve chronological continuity the story of the advance will be
divided into a number of phases. By 4th April, when Ninth U.S.
Army was transferred to 12th US. Army Group, it had with its left
Corps reached the line of the Weser north-east of Herford, while its
right-hand Corps had completed the encirclement of the Ruhr and
joined hands with First U.S. Army. Another corps had pressed southwards into the built-up area of the Ruhr which it proceeded to clear
in conjunction with a similar attack by First US. Army from the
south. By 6th April, VI11 Corps on the right of Second British Army,
having crossed the Dortmund-Ems Canal, was also on the line of the
h
and 6th
Weser between Minden and Stolzenau with I ~ t Armoured
Airborne Divisions in the lead. XI1 Corps, in the centre of the Army,
encountered s t i f f resistance on the line of the Dortmund-Ems Canal
and about the airfields in the neighbourhood of Rheine, but, this
having been cleared by the 6th, 7th Armoured Division pressed on
towards the Weser. O n the same day 3rd Division of XXX Corps,
after hard fighting, captured Lingen on the Dortmund-Ems Canal
and the Corps was preparing for a further advance. First Canadian
Army, consisting of I Canadian Corps, and I1 Canadian Corps
recently transferred from Second Army, was advancing towards the
River Ems: it had captured Emmerich, then struck northwards and
forced crossings over the Ijssel and the Twenthe Canal about Doesburg and Zutphen on 5th April. I Canadian Corps, with a view to
opening up the new maintenance axis through Arnhem had, by 5th
April, cleared the whole area south of the Rhine about Nijmegen and
was mounting a n attack on the town ofAmhem.
There could be now, on the part of the enemy, no attempt at a
riposte but Hitler's orders were still to fight for every inch of German
soil. The Germans therefore indulged in an orgy of destruction.
Every bridge was blown. Roads were abundantly cratered. Everything was done to impede the advance of the Allied forces. Under the
circumstances, the main task of the engineers was to reopen the
forward routes as quickly as possible, and this, as may be imagined,
entailed a continuous and intensive succession of bridging operations.
Railheads were still west of the Rhine, with the enormous demands
of the fighting formations transport was scarce, and therefore
economy in bridging material had to be practised throughout the
force. Besides the damage done to communications by the enemy, it
was found that, apart from the few main roads, the communications
of the country mostly consisted of lightly or completely unrnetalled
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tracks which, in the wet weather which ensued, were incapable of
sustaining the heavy load of military traffic. This further limited the
transport of the force and imposed a still heavier burden on the
engineers in their efforts to enable the troops to maintain the pace
of the advance.
ADVANCE INTO CENTRAL GERMANY

ADVANCEINTO CENTRALGERMANY
The advance of VI11 Corps was led by 6th Airborne Division on
the right and I ~ t Armoured
h
Division on the left. As a preliminary
VI11 Corps Troops R.E. built three Class 40 Bailey bridges over the
River Lippe to enable the troops of Ninth US. Army to debouch
from Wesel and the bridge over the Rhine a t that town which they
were using, and, by 30th March, they and 16th Airfield Construction
Group R.E. provided three more similar bridges on the main axes of
advance. The first demolition encountered by 6th Airborne Division
was on the 29th near the small town of Grosse Reken. Here one half
of a reinforced concrete bridge had been destroyed, but tanks were
just able to cross the undamaged part with but 6 in. to spare on either
side. As this was the main a x i s of advance, 3rd Parachute Squadron
built a Bailey bridge alongside. Some distance farther on, the small
town of Goesfeld was found to be so damaged by bombing, with large
bomb craters from one end to the other, that it was quicker to construct a diversion right round the town than to clear the main road.
This diversion was also constructed by 3rd Parachute Squadron.
On the 30th, the bridges over a small stream a t Greven were all
found to have been demolished, except one light bridge. This was
patched up by 249th Field Company of 6th Airborne Division to
take light transport, and the unit then proceeded to replace the
bridge on the main road by a Bailey bridge. This job was carried out
under occasional heavy bursts of artillery fire and the attentions of
aircraft including the first jet planes whose bullets arrived before the
noise of the engines was heard. On the 3oth, the leading infantry
reached the Dortmund-Em Canal, but enemy resistance was so
strong that it was decided that bridging was not feasible till a bridgehead had been seized. While waiting, during the night, a troop of
3rd Parachute Squadron found they had bivouacked within 300
yards of two enemy batteries. In the darkness a small battle ensued
in which the troop, supported by mortar fire from tanks, after
advancing by “fire and movement,” closed with the enemy with the
bayonet, killing three and taking fifty prisoners with the loss of one
killed and two wounded. During the afternoon of 1 s t April, 5g1st

ADVANCE INTO CENTRAL GERMANY

509

Parachute Squadron started bridging and completed a Class 40
Bailey bridge 120 ft. long during the night. Meanwhile a troop of
3rd Parachute Squadron went across a canal and cleared a tank track
with the aid of a dozer to save wear on the road. At one time this
party was three miles ahead of the leading infantry in an enemy
infested country. For the next three days the job of the R.E. of the
Division was a return to the conditions of Operation “Veritable” a
month previously. The weather which had remained fine during the
crossing of the Rhine, and the subsequent advance, broke in heavy
rain. The unmetalled tracks through the woods disintegrated completely and only superhuman efforts by the R.E. with faggots
garnered from every homestead in the neighbourhood, and plentiful
use of Sommerfeld track, enabled the rate of advance to be maintained.
By noon on 5th April, the leading infantry had reached the banks
of the Weser, and though all bridges had been demolished, secured
two bridgeheads. The first serious check to the advance of 11th
Armoured Division, on the left of VI11 Corps, was on 30th March at
a destroyed bridge between Horstmar and Borghorst. During the
night the Divisional R.E. built a 100-ft. Class 40 Bailey bridge over
the stream and the armour roared forward. 31st March found the
Division up against the Ems at Emsdetten with all bridges destroyed
on its front. No suitable site for bridging could be found, but one was
found further to the left in XI1 Corps area and here, by agreement
with that Corps, the Divisional R.E. built a Class 40 Bailey bridge.
On 1st April, a bridgehead over the Dortmund-Ems Canal having
been established, the R.E. were able to build another Bailey bridge
on the same axis in the area of XI1 Corps, the rate of advance of
which formation had not been so rapid. For the next two days no
important demolitions were encountered by the Division, bridges
being captured intact over a branch of the Ems-Weser Canal, but
the pace of the advance was greatly retarded by the state of the roads.
However, on 5th April, the Division reached the banks of the Weser
on a two-brigade front to find that all the bridges had been destroyed, but it secured small bridgeheads across during the afternoon.
Bridging by the Divisional R.E. was started immediately but proved
impracticable as the troops in the bridgehead were heavily counterattacked and the R.E. on the river bank attacked in strength by
German aircraft. The airfields available at the time to our protecting fighter aircraft were too far away for adequate support to be
given.
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Thus in eight days the Corps had moved forward 150 miles,
averaging twenty miles a day. In this time the engineers of the Corps
had built fifteen major and a number of minor bridges and tank
crossings, and had also spent many weary hours on the construction
of diversionary roads and the improvement and maintenance of
many miles of unmetalled track. To have carried out this work while
taking part at intervals in the fighting, and still keeping up with the
advance columns, indicates the intensity of the work and the indomitable effort of all ranks. The story of the R.E. work with VI11 Corps
has been told in some detail, which is not possible in the case of the
other corps, which had similar problems, as it forms a fair sample of
what was expected from the engineers of all Allied formations in the
advance from the Rhine to the Elbe.
XI1 Corps advanced from the Rhine bridgehead with 7th
Armoured Division on the right and 53rd Division on the left with
52nd Division in reserve. Little opposition and few demolitions were
encountered till Bocholt was reached on 27th March. Here 81st
Assault Squadron R.E., which was in support, assisted 53rd Division
in the capture of the town by petarding and clearing road blocks.
Thereafter the Corps galloped forward till Rheine was reached. Here
the German Officers’ School offered determined resistance which was
not overcome till 6th April, after which 7th Armoured Division drove
forward the same day to the Weser.
XXX Corps, with 51st Division on the right and 43rd Division on
the left, from the beginning encountered determined resistance from
German parachute formations which fought fanatically. After
making slow progress, 5rst Division was relieved by 3rd Division.
This division found all bridges over the river Aa blown but, crossing
in assault boats in the early hours of the 28th, formed a bridgehead
which enabled 617th Assault Squadron to launch a “Skid” Bailey
bridge, and the R.E. of the Division to complete a Class 40 Bailey
bridge by the early afternoon. This enabled Guards Armoured
Division to move into the lead. After this initial resistance had been
liquidated the two divisions surged forward and, though several
blown bridges were encountered, these were quickly replaced by the
Division’s engineers. The double obstacle of the Ems and the
Dortmund-Ems Canal, which here ran within a mile of each other,
was reached at Lingen on 4th April. The bridge over the river on the
direct road was found to be blown but an undamaged one was discovered five miles to the right. A battalion was moved by that route
and early next morning advanced to the canal which it crossed
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without much opposition in assault boats, the enemy apparently
expecting the attack to come along the main road. By 10.30 a.m.
17th Field Company had built a Class g F.B.E. bridge and another
battalion with support weapons crossed over. By midday most of the
town was in British hands and the R.E. got on with thejob of replacing the bridges on the main road. 43rd Division had kept pace with
3rd and Guards Armoured Division on its left encountering similar
opposition and demolitions; 204th Field Company in particular,
came under heavy fire and incurred severe casualties in bridging the
River Lethe east of Cloppenburg on 14th April.
I1 Canadian Corps, on the right of First Canadian Army, meanwhile struck north from Emmerich along the Ijssel and, by 5th April,
had reached Zutphen where, in face of fierce opposition from
German parachute troops, it forced a crossing over the Twenthe
Canal.
I Canadian Corps was preparing for the capture of Amhem, while
farther west 49th Division of that Corps was clearing up pockets of
enemy resistance south of the lower Rhine. In this it was assisted by
617th Assault Squadron which built fascine crossings, and laid
S.B.G. bridges to enable tanks to deal with centres of resistance. This
unit also assisted infantry with fire and by clearing minefields.
After 6th April, the advance to the Elbe by Second Army went
forward at a great pace against less and less organized resistance.
Demolitions still abounded, but, not being co-ordinated, it was
generally possible to find “a way round” and so avoid the necessity of
forcing a crossing. But the engineers had still to replace’the bridges
on the main routes of advance. This work was, however, frequently
done under “peace” conditions. It is, therefore, proposed to limit this
account to more important and interesting operations from the
engineer point of view.
CROSSING
RIVERWESER
First of these were the crossings of the Weser by VI11 and XXX
Corps. We left VI11 Corps with two small bridgeheads over the river.
On the right 6th Airborne Division had, on the afternoon of 5th
April, established a bridgehead south of Petershagen and during the
night more troops were ferried across and the construction of two
bridges commenced; a Class g F.B.E. bridge, zoo ft. long, by the
Divisional R.E. which was completed during the morning of the 6th,
and a Class 40 Bailey pontoon bridge, 320 fi. long, by a company of
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VI11 Corps Troops R.E., assisted in its later stages by 3rd Parachute
Squadron, shortly after midnight on the 6th/7th. These bridges,
built without serious enemy interference, were of vital importance
as considerable difficulty was experienced at the I Ith Armoured
Division crossing farther north near Stolzenau. Here, as soon as two
small bridgeheads had been established, I Ith Armoured Division
R.E. started to build a Class 40 Bailey pontoon bridge. Shortly after,
enemy counter-attacks reduced the size of the bridgehead and the
bridging site came under close-range fire and was also assailed from
the air. In spite of this and consequent casualties, bridging, though
frequently interrupted, went on during the night and next morning.
To strengthen the bridgehead Commando troops were ferried across
and reduced the intensity of enemy ground fire. But two bombing
attach during the afternoon of the 6th caused forty casualties
amongst the R.E., badly cratered the approaches, and damaged so
much equipment that insufficient remained for the completion of the
bridge. Work had consequently to be suspended, and use made ofthe
bridges constructed in the area of 6th Airborne Division a t Petershagen to get reinforcements across the river. After the perimeter east
of the river had been extended a further effort to finish the bridge
was attempted during the night of the 7th/8th, but accurate shell-fire
made work impossible, and the attempt was hallyabandoned; the
R.E. of 15th Division, which had recently joined the Corps, being
given the task, with the assistance of VI11 Corps Troops R.E., of
building a similar bridge a few miles to the south, which was
completed on the 9th.
CAPTUREOF BREMEN
XXX Corps, directed further north, met the Weser in the neighbourhood of Bremen. On the right, 43rd and 52nd Divisions had
little difficulty in crossing the river upstream of the city, and the
bridging, though a major technical job, calls for little comment. The
plan for the capture of the city in consequence was based on a right
hook by these two divisions from the south-east, in conjunction with
a direct assault from the south and south-west by 3rd and 51st
Divisions on the west side of the river. I t is with the operations of 3rd
Division, which involved its own and supporting R.E. units in varied
activities, with which we are mostIy concerned. By 24th April, on the
east bank of the river, 43rd and 52nd Divisions had fought their way
forward to the edge of the factory area, 3rd Division had reached
Brinkum and Delmenhorst, south and west of the city respectively,
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while 51st Division layfarther to the left, from which direction it was
to make a feint attack. The city, on the south face opposite 3rd
Division, was covered by a broad belt of inundations up to five feet
deep caused by the breaching of the bank of the Weser farther upstream. North of this flood a canalized stream, about eighty feet wide,
formed the main anti-tank obstacle behind which strong defences, in
and amongst the houses, had been constructed by the garrison.
Across the flooded area three roads, on causeways above water level,
ran into the town from south and west, as did the railway from
Delmenhorst. All these approaches had been well cratered and
obstructed. The divisional plan for the attack was that 185th Brigade
should attack along the line of the right-hand road from Sudweyhe,
with 9th Brigade on its left along the road leading north from Brinkum. The C.R.E., Lieut.-Colonel R. W. Urquhart, placed 17th
Field Company in support of 185th Brigade and z53rd Field
Company of 9th Brigade. For the reopening of the left-hand
road Frinkum-Kattenturm, 246th Field Company, with a troop of
zzznd Assault Squadron which had prepared two skid Bailey
bridges, was detailed. Another troop of zzmd Squadron supported
the right brigade. ‘‘Buffaloes” manned by R. Tanks were to carry a
battalion of each brigade across the floods. No serious problems were
encountered by 17th Field Company on the right, but the AVREs
of 222nd Squadron used their petards to effect in the destruction of
concrete road blocks and in “flushing” the defenders of strong points.
On the road north from Brinkum, on the line of advance of the left
brigade, it was known that two holes had been blown in a reinforced
concrete bridge in the middle of the flooded area leaving a passage sixteen feet wide in the middle; that the main bridge at Kattenturm
beyond the flood, though still undamaged, had been prepared for
demolition; and that three stout road blocks had been constructed
across the road. The engineer plan for the attack was that a detachment of z 5 y d Field Company should accompany the assault battalion (R.U.R.) in the “Buffaloes”. When this attack had landed safely
a platoon of 246th Company should move forward with AVREs of
zzznd Squadron manoeuvring the skid Bailey bridges and towing
sledges of Bailey equipment. The first skid Bailey would be manoeuvred across the partly demolished bridge and then parked at the side
of the road in case it was required for crossing the main stream, while
the second bridge should be used to duplicate the track over the
partly demolished bridge and restore it to Class 40 standard. The
remaining AVREs were to demolish the road blocks.
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The assault was successful though at first the attackers could not
reach the bridge a t Kattenturm. Shortly afterwards the bridging
party advanced. An armoured bulldozer having cleared the first road
block, the two bridges moved as planned and the bridging party of
246th Company fixed that at the partly broken bridge into position.
When it was seen that the infantry were held up, two AVREs and
two half-track vehicles with a mine clearance team on foot, all R.E.,
moved down the road to try to seize the bridge intact from the south.
Reaching a road block covering the southern end of the bridge, a
German was seen to run out and lie down in the middle of the road.
A burst from a Bren gun sent him scuttling back under cover. The
party then had to withdraw as it was desired to put down a concentration of fire on the bridge before the infantry assaulted. The latter
were successful, and, when the R.E. joined them, it was found that
the firing point for three charges in the abutment was at the point
where the German had lain down. I t is, therefore, clear that the
arrival of the R.E. detachment had saved the bridge from demolition.
The concrete road block covering the approach to the bridge was
then shattered by fourteen shots from the petards of the AVREs
and the debris cleared by an armoured bulldozer. A Coles crane
was used to remove the charges, in the form of 500-lb. magnetic
mines, from the abutments, but was hit by an anti-tank gun and set
on fire. Later two AVREs used their petards to assist the R.U.R.
to clear enemy resistance from some buildings. Meanwhile on the east
side of the Weser, 43rd and 52nd Divisions had been battling
through the other half of the city. I n this they were assisted in the
clearance of road blocks, and the reduction of enemy defences by the
AVREs of 16th and 82nd Assault Squadrons, and also by 87th
Assault Squadron newly equipped with Centaur bulldozers which
were used for clearing the rubble and filling craters. Before the
attack on the town it had been subjected to a heavy bombardment
by the R.A.F., who had for a long time been paying frequent visits
to the dock area. In consequence the whole city was a mass of
tangled ruins, and without the mechanical aids of the R.E. progress
would have been slower. By the 27th both halves of the city except a
small area in the docks were in our hands.
The bridges across the Weser connecting the two halves of the
city were found to have been destroyed. I t was at first the intention
that XXX Corps Troops R.E. should build a Bailey pontoon bridge
and 15th (Kent) G.H.Q. Troops R.E. a barge bridge. Later it was
decided to construct only the barge bridge which was allotted to the

I

I

I

i
1

I
I

I

A D V A N C E FROM T H E WESER TO T H E ELBE

'

5'5
R.E. of 3rd Division. This formation had just started work on 28th
April, when it had to move with its Division and the Kent R.E. had
to take over. Three barges found on the site were used with Bailey
superstructure, and the bridge, designed for Class 40 loads, and
456 ft. long, was open for traffic at 4 a.m. on 2nd May.

was concentrating south of the Elbe east of Luneburg, it being the
intention that it should cross the river in the neighbourhood of
Bleckede, and then press on north-eastwards to cover the right flank
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CROSSING
THE ELBE
Even in the face of the light opposition, which was all that could
now be expected, the operation of bridging this mighty river, some
300 yards wide, at the end of such a long advance, and at the head of
an L. of C. of such limited carrying capacity, was from the engineer
point of view a problem of considerable complexity. In anticipation
stores had been gradually moved forward, Bailey bridge equipment
had been carefully conserved, and detailed planning had been
started a fortnight before. In view of the limited amount of bridging
stores, which could be brought forward, and the necessity of concentrating the force which could be passed over the river, FieldMarshal Montgomery decided to concentrate the main crossing
effort at one place. The point selected was near Lauenburg in the
sector held by VI11 Corps. He decided that that Corps should move
across iirst over bridges to be built under the direction of XI1 Corps.
XI1 Corps was to follow and break out of the bridgehead in a northwesterly direction to capture Hamburg. In the area selected for
crossing, the country on the south side of the river, from which the
assault was launched, was flat and open, while that on the northern
bank rose rapidly to hills which gave the enemy excellent observation
over the approaches and the bridging sites. The crossing, if opposed,
might, therefore, have been a difficult task. In fact the enemy could
dispose only a few composite battalions supported by a number of
heavy and light anti-aircraft guns, and backed up possibly by one
weak division. The enemy air forces now concentrated on their last
remaining airfields, however, constituted a serious threat to the
assaulting forces.
The general plan for the crossing, which was to take place on 29th
April, was that 15th (Scottish) Division, with certain armour and
artillery under command, should make assault crossings by one
brigade on each side of Artlenburg, while 1st Commando Brigade,
also under command 15th Division, should assault on the right, west
of Lauenburg. The Commando Brigade then, having crossed the
river, was to swing right round Lauenburg and attempt to capture
intact the bridge over the Elbe-Trave canaI north-east of the town.
The two remaining brigades of 15th Division should then cross
behind the two leading brigades and expand the bridgehead. The
engineers available for the operation including the manning of storm
boats, the construction and operation of rafts, and the building of
bridges were, besides 77th Assault Squadron, a concentration of

'
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245th Field Company of 5th Division :-Maintenance of main axes
south of the river.
A Field Company 6th Airborne Division:-In reserve (at call).
The storm boats were dumped successfully in hides near the river
bank by 70th Field Company on the night of 27th/28th April. The
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mounted light automatic weapons, were able to reply, both 77th
Assault Squadron R.E. and R. Tanks claiming “birds” shot down.
In spite of these attacks the work on bridges and ferries went ahead,
though 7th Army Troops Engineers on the Class 40 bridge in
particular suffered considerable casualties.
About 1.15 p.m. a particularly virulent attack was made by a
number of low-flying enemy aircraft on the bridges and rafts under
construction, VI11 Corps Troops R.E., working on the F.B.E. bridge,
suffering most heavily, losing eight killed and twenty-two wounded.
Luckily none of the equipment was damaged though craters in the
approaches caused delay in the opening of the bridge which was,
however, in use at 8.15 p.m., only a quarter of an hour later than it
had been originally scheduled. At other sites, in spite of aircraft
attacks repeated during the evening and continued shelling, when
darkness fell the engineer work was progressing well. Progress on the
Class 40 bridge was up to programme; two Class 40 rafts were in
operation and had carried thirty-five tanks across; ninety-three
vehicles had been carried over by the Class g ferry, and the storm
boat ferries were all in action though they had little “trade” in daylight owing to the successful operation of other means of crossing.
The Class 40 bridge at Artlenburg was completed at the scheduled
time, noon on the 30th.
On that day, to the right of VI11 Corps, U.S. XVIII Airborne
Corps assaulted in storm boats each side of Bleckede, meeting similarly light opposition, and, having seized a bridgehead, the engineers
were soon busy building a heavy bridge. The build-up of the
American Corps was speeded up by the amval under their command,
on the far bank on 1st May, of 6th British Airborne Division, which,
moving over the British built bridges, marched south to join their
American comrades.
BEYOND
THE ELBE
Over the river, no time was lost and all corps pressed forward. XI1
Corps, passing through the VI11 Corps bridgehead, swung away to
the left towards Hamburg, but its task was easy as the commander
of the garrison came out to surrender unconditionally, and our
troops entered the city without opposition on 3rd May. XI1 Corps
was directed due north towards Lubeck which was entered without
organized opposition during the afternoon of 2nd May. On the same
day 6th Airborne Division, operating on the left flank of U.S. XVIII
Airborne Corps, reached Wismar on the Baltic coast a few hours in
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advance of Russian tanks. T o the west, XXX Corps, having captured
Bremen, swept northwards between the rivers Weser and Elbe towards Cuxhaven encountering stiff resistance all the way, and
consequently progress was comparatively slow.

THEGERMANSURRENDER
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But these operations in the first days of May were only a prelude to
the final curtain. At 6.30 p.m. on 4th May, 1945, at Field-Marshal
Montgomery’s headquarters on Luneberg Heath, General-Admiral
von Friedeberg, on behalf of Admiral Doenitz, signed the instrument
of surrender of all German armed forces in north-west Germany. The
final instrument of surrender of all German forces was signed at
General Eisenhower’s headquarters at 2.41 a.m. on 7th May. After
six long years the victory over the Axis powers in Europe had been
won. The roar of battle ceased.
But before we close this chapter, we must turn back and see what
those many engineers behind the fighting troops had been doing, in
their less spectacular but equally essential manner, to assist in the
victorious advance beyond the Rhine.
ENGINEER
WORKBEHIND THE ARMIES

~

I

Bridges
As may be imagined, the first necessity was to restore on a more
permanent basis the communications to ensure the maintenance of
the armies in this devastated land. The first essential was the provision of semi-permanent bridges over the principal waterways. T o
this end five bridges were built by Army and L. of C. engineer units
across the Rhine and Neder Rijn. At Xanten a timber pile bridge
and at Rees two steel pile bridges were started on 1st April and
completed by the end of May. These two bridges, each more than
three-quarters of a mile long, were the longest dry Bailey bridges
built during the war. At Arnhem two steel pile bridges, on which
work was begun on 20th April and completed on the last day of May,
were followed by two more timber pile bridges across the Ijssel a t
Zuthpen, and provided a firm line of communications for the
Canadian Army. The necessary timber piles and decking for these
bridges was provided partly by purchase from Switzerland, but
largely by the efforts of Forestry companies working in Belgium and
Germany.
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Railways
When Operation “Plunder” for the crossings of the Rhine commenced, railhead was at Goch, and plans had been made for lines to
be opened up into Germany including the bridging of the Rhine.
Owing to the devastation of the railways and other factors, it was
decided that the new bridge should be built at Spyck, though there
was no normal rail communications to either bank at this spot. But
a branch line ran to a factory on the west bank, and an existing line
on the east bank ran within one and a half miles of the river, the
intervening area being suitable for the rapid development of a
connexion. As soon as the enemy had been cleared from the site
reconnaissance and detailed plans were begun and work started on
7th April. The stores, which had been collected and stored in anticipation, were brought forward, and tugs, landing craft, powered
barges and floating pile drivers started up the river from Nijmegen.
A preliminary estimate of two and a half months for the completion
of the bridge had been made, but, in view of the urgency of reopening
rail communications, besides railway construction units, port construction and repair units and pioneers were put on to the job. Work
was carried out all round the clock, floodlights and diffused searchlights being used a t night to illuminate the work. By these means, and
through the great energy displayed by all engaged on the work, the
job was completed in a month. The bridge, which was 2,368 ft. long,
involved the construction of thirty-three piers composed of 477
timber piles averaging sixty feet in length, the erection of 1,200 tons
of steel-work, and the movement of 55,000 cubic yards of earth. Its
completion in such a short time was a truly remarkable performance.
Owing to the rapid collapse of enemy resistance, the reopening of rail
communications across the Rhine was, even with the rapid building
of the bridge, too late to affect operations.
But the Transportation service did not wait for the bridge in order
to reopen rail communications beyond the river. Two railway
construction and maintenance groups R.E. were hurried forward in
the wake of Second Army, and by 16th April, railway traffic was
running from rail-tail at Bocholt as far forward as Rheine, and by
the time of the German surrender trains were running almost up to
the Weser on both flanks.
Oil !$e-lines
As has been noted (Chapter XV, page 452) oil pipe-lines had been
pushed forward. By the end of April two lines had been laid across
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the Rhine at Emmerich and one was in operation. On 10th May, the
Q.M.G. 21st Army Group, who had already driven the first pile of
the railway bridge at Spyck, connected up the last pipe section and
oil flowed through a double line from the “Pluto” line at Boulogne to
storage on the east bank of the Rhine.

Restoration of essential services
Apart from the work of restoration for the maintenance of operations, much was done by engineers’ units, or civilians under the
direction of R.E. officers, for the benefit of civilian inhabitants of the
area advanced over in reproviding electric power and water supply,
not only for camps for our own troops and for prisoners of war, but
also for villages and towns. While many sappers were thus employed
in providing water, others were hard at work getting rid of surplus
water. In January, 1945, the responsibility of de-watering certain of
the flooded areas in north-west Holland was laid on 21st Army
Group. The area selected to be cleared in the first instance covered
an area of about sixty square miles and it was estimated that the
pumping plant necessary must have a capacity of four million tons a
day. With the foresight which normally distinguished the planning of
the Director of Works (Major-General E. F. Tickell shortly to be
awarded the K.B.E.) and other senior officers of the Royal Engineers
in the campaign, the former had collected for this purpose pumps to
the enormous lifting capacity of half a million tons a day. These were
supplemented by all that the Chief Engineer in charge of the work,
Brigadier E. E. Read,’ could obtain locally, both mobile and installed, the latter being mostly electrically driven. Again this had
been foreseen and the electrically driven pumps were activated by
means of a long high-tension line from Belgium. The mobile trailer
pumps were converted to low lift but very high output. With so
many calls on the Royal Engineers at the time few could be spared,
so a strong force of Dutch engineers had been raised and trained in
advance. With this heterogeneous collection of plant and personnel
considerable progress had been made in the abatement of the floods
by the date of the German surrender.
But the job of the engineers was not always construction. I t was
decided that the demolition of the bomb-proof pens for motor
torpedo boats at Ostend should be proceeded with at once. Forty-five
reinforced columns which supported the roof were bored vertically
with diamond drills and 180 Ib. of explosive were inserted in each.
’Brigadier E. E. Read, c.B.E., M.C.
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The charges were fired on 1st May, and the demolition was completely successful and no damage was done either to the town or the
port.

SURVEY
We have seen (Chapter XV, pages 431,432)
how the unexpectedly
rapid advance of the armies from Normandy to Holland threw a
heavy strain on the Allied survey organization. The pause during the
winter was, therefore, very welcome and enabled the directorates in
the United Kingdom and in north-west Europe to catch up with the
work. This entailed a tremendous effort on the part of all concerned
and considerable adjustment in the ordinary system of responsibility.
Besides the production and distribution of maps required for immediate operations, it was necessary to revise, from air photos and
captured information and maps, the existing maps of those parts of
Germany which might be fought over. Large quantities of up-to-date
small-scale maps of almost the whole of Germany were required by
the air forces which were now operating on the continent. With a
view to future occupation of Germany, Austria and Czecho-Slovakia,
administrative maps, showing state and district boundaries, had to
be prepared. These, and many other special demands for maps,
could not be prepared and issued by the survey resources in the
United Kingdom as had been intended. I t was, therefore, decided
that the survey organizations of the various Allied army groups
should revise and produce for certain areas, both in their own spheres
of action and also in the more distant parts of Germany, maps of
certain scales, from the information available to them in the field.
Meanwhile in the United Kingdom final editions of almost all maps
would be produced and issued when stocks were ready. This improvisation had the danger that eventually two editions of maps of the
same area would he in the hands of the troops. Accordingly the
greatest care had to be taken that all troops were informed which
sheets were to be considered current and that as far as possible other
editions were withdrawn.
While, therefore, pressure of demands overwhelmed the map
production resources of the home country, which worked continuously at the maximum pressure to meet them as far as possible, the
survey units overseas had to take on some of this work in addition to
their normal tasks. So they too had to work at full pressure to meet
the increased requirements. It is remarkable to be able to record
that, though the senior officers of the service had many anxious
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weeks, the supply of maps for all forces on the ground and in the air.
caused little anxiety, and considerable satisfaction to the commanders
of formations and their units.
By the end of September, 1944, the Survey Directorate had joined
the rest of Main Headquarters, SHAEF, in Pans, and an advanced
party of 13th Map ReproductionSection had set up a printing press in
a factory nearby at Suresnes. Here it was joined by the main body of
the section and by 9th General Field Survey Section, and all were
completely installed with their heavy presses by the end ofNovember.
Thereafter they were fully employed meeting the demands for special
maps for SHAEF till the end ofhostilities.
Under the Director of Survey, ~ 1 sArmy
t
Group set up four map
reproduction sections in the Brussels-Antwerp area as soon as the
latter was occupied. One field survey company and two or more
general field survey companies were also at the disposal of the
Directorate. The reproduction sections at Suresnes were equally hard
worked as their counterparts, producing a mass of essential maps. An
average of about seven or eight million colour impressions were taken
each month up to February, 1945, and this rate increased to over thirteen million in March, and remained at that figure till the end of hostilities. This was apart from monochrome maps, plans and sketches of
all sorts. This output could not have been reached with the manpower and plant of the sections themselves. Each unit, therefore,
made use of a considerable quantity of civilian machinery and
employed a number of Belgian tradesmen and unskilled labour. The
two principal installations were those of 14th Map Reproduction
Section at Antwerp, and of 15th Map Reproduction Section in
Brussels.
The survey units of Second Army, after a difficult time of constant
movement, were also able to settle down for the winter. Besides a
considerable amount of field work, they produced up to 5 ) million
coloured maps per month. The R.C.E. survey units with First
Canadian Army were similarly employed and produced up to a
maximum of three million coloured impressions per month.

ENGINEER
INTELLIGENCE
Details have already been given of the organization for the collection and dissemination of engineer intelligence at the War Office and
in connexion with the planning of joint Allied operations (Volume
VIII, Chapter VII, pages 173, 174). Special organizations were also
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set up for the purpose at Supreme Allied Headquarters and at the
headquarters of British formations in the field in north-west
Europe.
In July, 1943, the Engineer Intelligence Section was transferred
from G.H.Q. Home Forces to General Staff"1" of 21st Army Group,
where it was called G.S.(I) (Tech.). I t was a General StaEorganization and, like M.I. I O at the War Office, was concerned with technical matters other than those of purely engineer interest. Two of its
sub-branches, each manned by a G.S.O. 111assisted by an I.O.R.E.,
dealt with engineer intelligence and local resources. In November,
1943, G.S. (I.) (Tech.), withotherparts 0fG.S. (I.) zIstArmyGroup,
was transferred to the inter-allied Theatre Intelligence Section
(T.I.S.). At the same time a new G.S. (I.) zIst Army Group
was formed and its R.E. Section lived and worked with T.I.S. during
the planning stage. In May, 1944, T.I.S. was amalgamated with the
Intelligence branch of SHAEF, the Engineer Section now being
composed of seven R.E. and R.C.E. officers and six officers of the
US.Corps of Engineers all under a Major R.E.
At this time G.S.(I.) (R.E.) 21st Army Group consisted of four
R.E. officers with a G.S.(I.) Staff officer and two US. Engineer
officers attached. With this establishment the section was unable to
cope with the work and it became necessary to attach 1 . 0 s . R.E.
from formations to assist and also to learn the system of compilation
and distribution at Army Group Headquarters. As the date of the
invasion approached, these officers had to return to their formations;
when the American Army came to the rescue, lending up to four
officers and helping with drawing and reproduction.
The material was collected in dossiers, each of which contained in
sub-files information on particular headings, for areas covered by the
sheets of the 1/250,000G.S.G.S. maps. These dossiers were issued to
formations and units as they approached the particular areas. Staffs
of formations had similar though smaller staffs.
On the whole comments from formations and units on the efficiency of the work were favourable. The dossiers dealing with river
courses and potential airfields were considered particularly satisfactory. Those on roads were not so useful. This latter is not surprising as it was impossible to tell in advance what damage had been
done by shelling and bombing and by enemy traffic and neglect. It
was, however, difficult in fast moving operations to ensure that the
dossiers reached the forward formations in good time without running the danger of overloading the transport with unnecessary paper.
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And so ended in complete victory the final campaign in Europe.
In eleven months the Allied Armies had landed in the face of fierce
resistance, had swept through and freed France, Belgium and
Holland, and, after forcing the passage of the Rhine, had fought their
way into the heart of Germany. In all these operations the Royal
Engineers, with their comrades of the Royal Canadian Engineers
and of the Engineer Corps of their Allies, had borne their full share.
Their efforts were greatly aided by the possession of a range of
modem equipment such as would have amazed their predecessors in
earlier wars. But this wealth of machines and contrivances in no way
diminishes the glory which they added to the record of the British
military engineer, and by restoring to them their place in the forefront of the battle gave them the opportunity, eagerly grasped, of
displaying gallantry of the highest order. Behind the fighting troops,
the requirements of the modern mechanized forces threw on the
airfields, etc., entailing for their production and maintenance the
employment of the most advanced elements of the engineering art.
At the same time the rapid pace of operations called for all the

CHAPTER XVIII

MINOR AND NON-OPERATIONAL THEATRES
Iceland-West Africa-Madagascar-Falkland
Greece, 1944-45.

Islands and Antarctic-

ICELAND

IMMEDIATELY
after the evacuation of Norway it became clear that
Iceland should be occupied. At first the object was to deny to the
enemy the possibility of using the country as a base for sea and air
operations against Allied shipping in the Atlantic Ocean. Indeed, at
the time of the arrival of the first British troops in mid-May, 1940,
the role of the force was purely defensive, and it was not till considerably later, and that largely at the suggestion of the senior R.E.
officers of the force, that any preparations were made to prepare for
the construction of air and naval establishments.
The first troops to arrive were composed of 147th Infantry Brigade
of 49th Division, which, as we have seen (Volume VIII, Chapter H I ) ,
was intended originally for the assault on Trondheim in Norway, but
whose share in the occupation of that country had been cancelled,
and certain auxiliary troops including 688th Artisan Works Company
R.E. I t was not till a month later that the C.R.E. of 49th Division,
Lieut.-Colonel F. L. Colly,’ arrived with the Headquarters of the
force under Major-General H. 0. Curtise of 49th Division. He had
with him none of his divisional engineers but only one Army Troops
Company R.E. An infantry brigade of Canadians, unaccompanied
by any engineers, also arrived at about the same time, and in July
another brigade of 49th Division and a C.R.E. Works, Lieut.Colonel T. W. R. H a y ~ r a f twith
, ~ 686th and 687th Artisan Works
Companies R.E. added to the engineer potential. In October, an E.
and M. Section R.E. and a Chief Engineer, Brigadier P. W. Bliss,”
‘Lieut.-Colonel F. L. Colly.
ZMajor-General H. 0. Curtis, c.B., etc.
SBrigadier T. W. R. Haycraft.
4Brigadier P. W. Bliss, C.B.E.
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arrived. Thus it was not till five months after the first landing that a
senior R.E. officer was available to supervise planning and advise on
priorities.
The first problems facing the engineers were the provision of
accommodation and the improvement of communications. Iceland is
approximately the same size as Ireland but cut up by fjords which
run far inland making communications along the coast, where most
of the settlements are situated, difficult except by sea. The total
population was about r4o,ooo, of which about 40,000 were in and
around the capital, Reykjavik, the rest being scattered in small
villages along the coast and a number of farms.
There were no railways, and, except for ten or twelve miles round
Reykjavik, no metalled roads outside the towns. The best of such as
existed were “improved” gravel or dirt roads, with side ditches,
kept in order by auto-patrols; the worst, mere tracks, marked by
cairns, across bare rock, sand, shingle, boulders, etc. The “improved”
roads were largely single track, with passing places, off which it was
usually, except in frost, impossible to drive without becoming
“bogged.” All roads were liable to be closed by ice or snow or by
thaw for days or weeks at a time. Thus bulk transport had largely to
be carried out by sea, and shipping was always scarce. Even close to
ports delivery of material presented great difficulty.
Under such circumstances engineer requirements should have
received full consideration in the selection of sites for accommodation
and administrative installations. But, as we have seen, there was, in
the early stages when decisions were made, no Chief Engineer a t
Force Headquarters to present the engineer view. In consequence,
sites were chosen for installations requiring engineer work to which
it was almost impossible to deliver materials in quantity. Also, in a
laudable tactical idea of dispersion, troops were quartered in widely
scattered places, in small parties, often no bigger than a company or
platoon, thus increasing the amount of work required to be done to
provide administrative amenities.
Existing accommodation which could be made available to the
troops in this thinly populated land was scanty, and though the first
troops were temporarily accommodated in the schools and universities these had to be evacuated by the end of the summer vacation by
which time new accommodation had to be provided for the troops.
The only indigenous building material was sand and gravel of rather
poor quality, and there were small stocks of imported timber. Everything else had to be imported. Finally the weather proved an
R.E.Q-S
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important factor. Normally the summer, during which the force
arrived, is dry if windy. But that of 1940. unfortunately, was very
wet. Then, in these northern latitudes, conditions in winter are, to
say the least, unpleasant. In the north the snow lies for three months
or more, a condition which can be dealt with. But in the south where
the majority of the troops were quartered, the weather is very variable and most unpredictable. Six inches of snow will fall between tea
and dinner and be gone by breakfast time. A flat calm will turn in a
few hours to a raging gale. The most destructive of the latter was
one which occurred early in 1942,and wrecked no less than fourteen
wide-span Nissen huts and over fifty of those of normal span. One of
the latter rose vertically into the air, where it disintegrated, leaving
five astonished soldiers sitting round the stove.
Besides accommodation, in these early months, much engineer
effort had to be directed to the preparation of defence works. These,
besides over a hundred machine-gun posts for infantry, included the
emplacement of twenty c o a t defence guns (these were actually
emplaced by a special Royal Marine Construction unit) for which
the R.E. had to provide command posts, magazines, searchlight
emplacements and engine-rooms.
Such then was the tremendous programme of work, to be carried
out under extremely difficult conditions by what was comparatively
a handful of R.E. units. Labour to assist was scarce, the troops being
occupied with the preparation of their defences, training, and a
limited quantity ofwork on their own camps. By the assistance of the
British Minister about 2,000 civilians became available to assist the
R.E., and the State Engineer’s Department did much work on roads
and bridges. Under the circumstances penrailing the difficulty of
even starting work was often extreme. An outstanding example was
that of the Naval Boom Depot at Hvitanes. The only road being out
of action, and there being no shore accommodation within miles, the
advance party had to erect the first hut for its own use while “living”
in the bare hold of a tramp steamer employed on boom maintenance,
landing themselves and all stores in a ship’s dinghy on a rocky point
over two miles away when, and only when, there was so little wind
that the sea was calm enough. Needless to say this site was selected
without reference to the R.E., but presumably by Admiralty personnel working from the sea in calm weather.
In spite of every difficulty the work progressed and defences, camps
and installations were built quickly all over the island. In all over
6,000 standard Nissen huts for accommodation, many hundreds of
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bays of 24-ft. Nissen for hospitals, recreation etc., and a large number
of 35-ft. span for stores were eventually erected. For the erection of
the main 700-bed hospital, 7 1 rth General Construction Company
arrived in July, 1940. This hospital is interesting as the site selected
for it, though far from ideal in many ways, enabled it to have hot
water and central heating supplied from the natural hot springs at
Alafoss. As the temperature of this water at source was a t 190" F.,
special arrangements had to be made to prevent the danger from
burns from piping and radiators.
As the purpose of the occupation of the island gradually changed
from one of purely denial to the enemy, to the establishment of a
naval and air base in support of Atlantic convoys, more and more
work had to be done for the Royal Navy, and for the R.A.F. till the
latter was taken over by a R.A.F. construction unit. The accommodation figures given above include those for all services. In addition
there were combined Royal Navy and R.A.F. operations rooms, and
for the Navy the boom depot already mentioned. At the latter place
besides workshops, accommodation, and storage, all supplied with
water, a steel jetty was built to enable the construction stores to be
landed. The main purpose of this jetty was greatly hampered by the
flood of naval craft of all sorts which hastened to crowd round it.
Another jetty was constructed later by a civilian firm under contract
from the Admiralty.
In the early days of the occupation the only R.A.F. element was
one flight of aircraft which did not need elaborate airfields. This
unit operated from a natural grass strip near Kaladarnes, forty miles
from Reykjavik by road. Realizing that more and better aircraft
would certainly be required to operate from the island later, the
Chief Engineer pressed for steps to be taken to import the necessary
stores, which would be a lengthy job under local conditions, and to
reconnoitre sites. Approval was given and cement, steel hangan,
etc., were imported and work commenced. The Kaladarnes airfield
was developed with two concrete runways and a new site chosen for
the main airfield near Reykjavik. This was selected for convenience of
the importation of the stores, and there was suitable stone in a hill
at the side of the airfield where a quarry was opened. But part of the
main runway was on peat, into which a rod could be pushed down
ten or more feet by hand. By the time construction commenced more
R.E. units and pioneers had arrived and were available for the work.
These included 294th Field Company, 659th General Construction
Company, and three road construction companies. The difficulty of
ICELAND
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building a stable strip over the bog was solved by covering the area
with cement drums, cut in two axially and laid concave side down.
Over these, as over the rest of the runway, was spread a layer of the
local “Red lava” which, after rolling, was again covered with 6 in. of
concrete. The runways had to be made exceptionally wide on
account of the certainty of a crash i f a n aircraft left the runway on to
the soft ground in thaw conditions. A flying-boat base was also
developed in the neighbourhood of Reykjavik.
A single docks operating company had to cope with the problem of
handling stores at a number of small and inadequate ports, as well as
at the capital, Reykjavik.
In July, 1940, 19th Field Survey Company, having been reorganized on return from France, arrived and undertook the survey and
production of maps of the island. With the co-operation of H.M.S.
Challenger, a survey ship of the Royal Navy, existing triangulation
points with their position in latitude and longitude were located, and
mapping started. In the absence of suitable R.A.F. units, aircraft of
the Fleet Air Arm undertook a small programme of photography in
the neighbourhood of Reykjavik. In spite of the numerous difficulties
from climate, the receipt of inadequate or incorrect equipment, and
shortage of transport, the company, before it returned to the U.K., in
the spring of 1941, had completed and printed maps at varying
scales covering most of the island.
Starting in July, 1941, the British troops were gradually relieved
by American forces, command passing in April, 1943, though
Brigadier Bliss remained on till October as administrative O.C.
British Troops and to clear up accounts, etc.

WESTAFRICA
Before the war, and for some time after its outbreak in September,
1939, the only garrison of British troops in West Africa was at Freetown in Sierra Leone. The Royal Engineers were represented by a
C.R.E., Major W. G . R. Nutt, with a small works staff and 49th
Fortress Company, while a small number of Survey personnel were
working in various colonies. Work at Freetown was concerned with
improvement to the defences of the Naval base, and this work was
continued after the declaration of war, being completed almost to
the peace-time plans in the first year. Local forces consisted of some
battalions of the West African Frontier Force, raised in the various
colonies.
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As elsewhere in the Empire, on the outbreak of hostilities, the local
forces were mobilized and expanded, but it was not till the failure of
the campaign in France and the Low Countries became imminent
that any call for action came to West Africa. On 1st June, 1940, two
brigades of W.A.F.F. were sent to reinforce the troops in East
Africa in view of the possibility of Italy, which had already strong
forces in Abyssinia and Somaliland, entering the war on the side of
Germany. The fall of France and the realization of the expected
action by Italy increased greatly the importance of West Africa to
Britain. The Naval base at Freetown became ofgreater value both as
a base of operations for naval forces against commerce raiders and
submarines in the Atlantic Ocean, and also for the protection of
convoys proceeding to and from the East via the Cape of Good Hope,
as these could no longer safely use the Mediterranean route. There
was also the danger to the British colonies of infiltration by German
forces through the pro-Vichy French colonies which lay on almost all
sides, and even of action by local French Forces, collaborating with
the Axis, in that area.
Accordingly the troops in the colonies were reinforced from the
United Kingdom, and extra native forces, including a field force of
two divisions with its complement of West African Engineers, were
rapidly raised, equipped, and trained. As these troops were raised in
all four colonies, between which there were no land communications,
the various ports along the coast had to be developed both as regards
dock handling, and for the accommodation of troops in garrison and
transit. Internal communications within the colonies had to be
organized for military use, and an overland air route, reinforced by
another employing rail, river and road transport, developed across
the Continent to Khartoum and thence along the Nile Valley to
Egypt, in order to speed up delivery of aircraft and urgently required
small stores to the forces in the Middle East.
Thus, almost in a night, the military importance of the area
increased enormously. In July, 1940, the area was raised to the
status of a First-class command, and General Sir George GXard set
up his headquarters at Achimoto in the Gold Coast. Though a Chief
Engineer was not appointed till January, 1941. R.E. reinforcements
were sent out immediately. In July, 1940, four Cs.R.E., one for each
colony, Nigeria, Gold Coast, Sierra Leone, and Gambia, amved
with extra works staff, an A.D.Tn. joining Command Headquarters
at the same time. Though the new West African Engineer units were
largely officered from local Europeans with engineering qualifications
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and a few officers of the Reserve R.E., some other R.E. officers were
sent from elsewhere to fill senior and key appointments.
As may be imagined under such conditions the Royal Navy and
the R.A.F. were also carrying out extensive works. All three services
made heavy demands on local labour and competed for the small
quantities of imported materials that were available. At first there
was no co-ordination. In consequence, materials required for work
of high priority for one service were being used for jobs of less importance by another which had a lien on the cargo of some incoming
ship. In competition for labour each service tended to outbid the
others in rates of pay, a course which not only raised the cost of
everything, but also had the effect of reducing the available labour
as the simple native ceased to work when he had earned sufficient for
his elementary needs. To remedy this state of affairs, a Director of
Services Works, Brigadier R. Briggs,' who had been Commandant of
the S.M.E., was sent out in the spring of 1942 with authority to coordinate the engineer work of all three fighting services and of the
civil government. Brigadier Briggs was given a general directive as
to priorities by the Heads of Services Committee in West Africa, on
which he was empowered to make decisions subject to appeal to the
committee. No appeal was ever submitted. He also fixed ceilings for
wages for labour, and organized trade tests as he found that men
were being paid for qualifications which they did not possess.
The chief task of the Works Service was the provision of accommodation for the increased garrison and for transit camps with the
necessary services for water and electricity. In view of the danger of
incursion from the French colonies, roads up to the frontiers were
improved and extended and posts established.
One of the first tasks of the A.D.Tn. on his arrival in June, 1941,
was the raising of units locally, with small cadres of British officers
and other ranks, and to improve the efficiency of the port of Freetown. Early in 1942, West African docks operating sections were
formed, and in September, as a result of the decision to militarize the
working of the port, a start was made in raising a headquarters dock
operating group, two docks operating companies and one tug and
lighter company West African Engineers with a total strength of 364
British and 2,228 African all ranks. By these means, and the construction by the Public Works Department and the Royal Navy of
extra lighter wharves, the capacity of the port of Freetown was raised
from 600 tons per day in May, 1941, to 2,100 tons a t the beginning of
'Brigadier R. Briggs, c.B.E.,D.s.o., M.C.
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1943. In Gambia, extra wharves were provided and an I.W.T. service
instituted on the Gambia River, while extra deep water pontoon
quays were constructed at the capital Bathurst. Work at the ports in
the southern colonies was carried out by the local civilian organizations.
While most of the local railways continued to be maintained and
operated by the civil authorities, in view of the danger that undisciplined natives would ceae to work under air attack, a number of
railway construction and operating units were formed from existing
civil railway employees sdffened with cadres of British military
personnel. These units undenvent training but were only to be
embodied in case of emergency. This was never necessary.
Working in close co-operation with the Transportation Service,
and ultimately under the unified direction of a Director of Movements and Transportation, was the Movement Control Service, in its
later stages R.E. With the setting up of West African Command, and
the growing amount of external and internal movement between the
colonies, the need for such an organization became obvious and, in
September, 1940, a major and five subalterns arrived to form the
nucleus of the organization, The five subalterns with no subordinate
staff, and with o x y the knowledge of their work gained at a short
course in England, found themselves located in ports along the 2,000mile coast, far from headquarters, faced with the problem of persuading the local authorities, military and civil, to adopt methods ofwork
previously unknown to the latter, and in a climate which, to say the
least, is unhealthy, and still had some qualifications for the coast
being called “the white man’s grave.” I t stands to their credit that
they carried out successfully both their tasks of persuasion, and later
of operating an efficient service. Gradually, as the months went by,
extra staff both in officers and for clerical duties were sent out to the
Command or found locally till, by the beginning of 1942, twenty
staff and operating officers were on the books of the Movement
Control Service with considerable clerical staff. The traffic handled
had increased at an even greater rate from an average monthly
figure of 4,000 men and 5,000 tons of stores in November, 1940, to
about 16,000men and 25,000 tons ofstores at the beginning of 1942.
The trans-continental line of communication, known as
“AFLOC,” referred to above, was started on a minor scale by the
R.A.F. in the autumn of 1940, for the ferrying of aircraft to the
Middle East, and continued to expand. But the major development
of a combined air, rail, road and river route was not seriously taken
WEST AFRICA
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in hand till the spring of 1942. The route ran from Matadi, at the
mouth of the River Congo in the Belgian Congo, along the course of
the river to Aketi, and thence by rail and road to Juba on the upper
reaches of the White Nile, from which place the route followed the
Nile valley by river and rail through Khartoum to Cairo. The total
distance was about 4,500 miles. The airfields were for the most part
built under Air Ministry arrangements though R.E. assistance was
given in certain cases. The civil works departments of the countries
traversed did much of the work on roads and railways, though again
the staffs of the R.E. Works and Transportation Services gave assistance. The Transportation staff were, however, responsible for the
organization of the traffic and for ensuring balance of carrying
capacity between the various parts of the route. The clearance of
enemy forces from North Africa in the spring of 1943, and the consequent opening of the Mediterranean route, reduced the value of
this line of communication on which work and traffic practically
closed down.
Two Survey units were formed in Nigeria and the Gold Coast
respectively and accompanied the force sent to East Africa in 1940.
The European personnel were drawn from the local civil survey
organizations, and draughtsmen lithographer were enlisted from
the nat;ve personnel of those organizations.
Several Royal Engineer officers held high appointments in the
Command, including, Lieut.-General Sir F. P. Nosworthy' who was
C.-in-C., Major-General C. G. Woolner, who after becoming
G.O.C. Sierra Leone, took command of 8znd West African Division
which he commanded in the field in Burma, and Major-General
R. L. Bond who was G.O.C. of the Sierra Leone area and of Nigeria.
MADAGASCAR
In March, 1942, in view of the entry of Japan into the war, and of
the consequent danger of her establishing naval and submarine bases
in the island of Madagascar, and of thus threatening the Allies' convoy route to India and the Middle East round the Cape of Good
Hope, it was decided to occupy the island. I t was held by French
troops, which had, a t least nominally, accepted the Government at
Vichy. The French garrison was known not to be of any great
strength in comparison to the size of the country, but there was some
slight possibility it might be reinforced.
'Lieut.-General Sir Francis P. Nosworthy,

K.c.B.,

D.s.o.,
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It was, therefore, decided to send a force of two brigade groups,
later increased to three, to capture the port of Diego Suarez, at the
extreme north of the island with the possibility of further operations
to occupy the whole island at a later date.
The force, known as “Force 121,” was under command of
Major-General R. G. Sturgess’ of R. Marine Division, the staff of
which formation provided the headquarters, Lieut.-Colonel E. F.
Benjamina being appointed as C.R.E.
The whole force sailed in a convoy with other troops destined for
south-east Asia and the Middle East from the United Kingdom, and,
with only a short stop at Durban where some reloading was carried
out, proceeded direct to its destination. I t was, therefore, the first in
the war to carry out a landing which might be opposed at the end of
a long sea voyage.
The ships arrived off the south-west of Diego Suarez during the
night of 4th/5th May, 1942, and anchored five miles from shore, out
of range of the coast defence batteries. The assault force, consisting
of 29th Independent Infantry Brigade, with which was 236th Field
Company R.E. and having a Commando of R. Marines under command, got ashore in landing craft without opposition a t 4 a.m. Four
beaches were used, and of these, from previously gathered intelligence, two were thought suitable for the landing of the main body
and transport and stores. At dawn reconnaissance parties, which
included R.E. Movement Control representatives, inspected the
beaches and found that only one was suitable for landing vehicles.
Even here stretches of soft sand impeded landing till a detachment
of ggIst Dock Operating Company R.E. had laid down mat roads,
and one from a section of 139th Mechanical Equipment Company,
had with its bulldozers cleared the exits. The advance across the
island to Antisarine, the port on Diego Suarez Bay, went quickly.
After offering some resistance west of the town on 6th May, to a
night attack by 29th Brigade in conjunction with a landing by
Marines on the quay, the Commander of the French forces in the
area capitulated and the town was occupied. The follow-up brigade,
17th of 5th Division, with 38th Field Company R.E., had meanwhile landed, and on the 8th, the remainder of the convoy having
been brought round to Antisarine, 13th Infantry Brigade, also of 5th
Division, landed.
For the landing over the beach a “beach-group” was used for the
‘Lieut.-General Sir R. G. Sturgess, K.B.E., etc.
‘Colonel E. F. Benjamin, C.B.E.
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first time, and thus became the precursor of many such organizations
which were used in subsequent landings. In this beach group the
engineers were represented by detachments of ggIst Docks Operating and 139th Mechanical Equipment Companies R.E.
The harbour having been secured the force prepared positions to
defend it from any attacks from the Vichy forces, still in control
farther south in the island. As 5th Division was badly needed in
India, its two brigades were soon moved on, being replaced by zznd
East African Brigade with 60th E.A. Field Company and 7th South
African Brigade. The force, which up to this time had been acting
under direct War Office control, now came under East African
Command, General Sturgess still remaining in command on the spot.
In July, it was decided to reduce the French forces in the rest of
the country and particularly to occupy the ports on both east and
west coasts, and for the purpose 27th N. Rhodesian Infantry Brigade
was brought over to relieve zznd E.A. Brigade in the defence ofDiego
Suarez.
On 10th September, the attacking force, which had been brought
by sea from Diego Suarez, arrived off the small port of Majunga on
the west coast. Against little opposition 29th Infantry Brigade made
an assault landing and, by 7 a.m. the same morning, the French
garrison of the town had capitulated, and zznd E.A. Brigade, which
was to make a land advance down the coast, started to disembark.
The landing facilities for transport at Majunga were poor, and as
speed was essential to achieve surprise, a small forward body was
dispatched south with orders to seize, if possible intact, two main
bridges on the route of advance. This body consisted of one company
of infantry and a detachment from a section of 60th E.A. Field
Company. As stores and transport were unshipped other groups,
each consisting of a battalion and a section East African Engineers,
followed at intervals. Owing to these dispositions the only engineer
reserve was company headquarters which for the time being remained a t Majunga.
The first of the two main bridges was captured intact, but the
second, that over the Betsiboka, was partially demolished the day
before the forward body reached it. It consisted of two large girder
spans and a suspension bridge of 452-ft. span. The cables of the latter
had been cut and the bridge had collapsed into the river bed. Both
ends of the roadway, however, rested on the steep banks, and the
roadway at the centre of the bridge was only about two feet under
water. A small French covering force was quickly driven in and
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within eight hours the small body of East African Engineers had
made it possible to get an armoured car, followed by transport, across.
Meanwhile the disembarkation of the rest of the force was proceeding slowly but it was not till nearly a week after the arrival of
the forward body at the Betsiboka bridge, that orders were given for
more complete repairs to be made. The second-in-command of the
field company, who with headquarters of the unit was working on
the airfield at Majunga, was ordered on 17th September to proceed
to the bridge and carry out the repairs necessary to get forward
transport and to open the future line of communication. He had only
a small body of men and little equipment as most of the latter had
been issued to the sections. Arrived at the bridge the first job was to
anchor the ends of the roadway back to prevent their slipping off the
banks. This was achieved within a week by using the suspension
slings from the bridge secured over crib piers to anchorages of logs
buried 12 ft. deep. This done a causeway was built on the flooded
part of the roadway in forty-three hours, just in time for the passage
of the last fighting group of the force, labour being provided by 200
convicts from the civil prison. By this time, owing to the sick rate
from malaria the strength of the engineer party had been reduced to
one officer, one British W.O., and twenty other ranks.
As the advance continued the sections of 60th Field Company were
kept busy. Only one section could be employed forward at a time,
and these in turn had much to do clearing obstructions, repairing
bridges, or making deviations where repair would take too long. The
French troops did not actively oppose the advance, deciding to concentrate for the defence of the capital Tananarive. But bridges were
blown, road blocks, usually trees felled across the way, constructed,
and occasionally craters blown in the road. As movement off the road
was difficult these manifold obstructions had to be cleared before the
force could advance. Some of the deviations involved a lot of work,
one, where a 150-ft. bridge had been demolished, entailing a deviation road half a mile long, much of it being through soft sand.
Altogether thirteen of these deviations were made.
As zznd Brigade advanced it joined hands with detachments of
29th Brigade which made a number of seaborne landings a t ports on
the east coast. On ~ 3 r d
September, after some resistance the French
troops covering Tananarive withdrew and the town was surrendered.
The pursuit of the French force southward continued and, after some
fighting, on 7th November an armistice was signed, just six weeks
after the landing at Majunga.
MADAGASCAR
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FALKLAND
ISLANDS
AND ANTARCTIC
A year after British and Canadian Engineers had approached the
North Pole in the expedition to Spitzbergen (Volume VIII, Chapter
IV, pages 81, 82) other engineers headed southwards on a journey
which was to bring some of them to within the Antarctic Circle.
With the entry of Japan and the United States into the war, and the
possible danger of the closing of the Panama Canal, the importance
of maintaining free passage from the Atlantic to the Pacific Ocean
round Cape Horn directed attention to the protection of the British
harbours in the Falkland Islands. I t was also thought advisable to
ensure that no unfriendly power should establish bases in Antarctic
waters in that neighbourhood. Accordingly a force, including 727th
General Construction Company R.E. under Major J. D. Beresford,
R.E.,'was collected in April, 1942,for dispatch to this southern outpost of Empire.
An advanced party, chiefly composed offour officers and 180 other
ranks of the R.E. Company, accordingly set sail on 19th May, to be
followed a month later by the rest of the unit with the troops destined
as garrison. During the voyage, besides making themselves conversant with the working of ships' derricks and the rigging of extemporized lifting tackle, the advanced party worked on the inadequate
maps of the islands, which were all that could be provided, and
placed on them a 500 km. grid square to facilitate planning of defences. This grid was of great value till, with the arrival of a small
R.E. Survey Section, six months later, it was replaced by maps on
the world grid.
On arrival in Port William, the bay on which the capital Port
Stanley stands, the engineer detachment worked for twelve hours a
day for three weeks discharging the cargo, building storage, and
erecting cooking, dining, and sanitary accommodation for the
coming garrison of 1,000, and completed the work a week before the
rest of the force arrived. The whole company then turned to the
business of constructing defences including the emplacement of 6-in.
naval gum, extra accommodation, jetties, water and electricity
supply. Barring stone for concrete aggregate, no indigenous materials
were available, and, though timber, cement, etc., were imported,
much reliance had to be placed on improvisation, and for lack of
plant, brute force. To move a 6-in. naval gun into position over
two miles of soft, peaty ground, four teams of men, each 200 strong,
'Major J. D. Beresford, M.C.
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Uruguayan National Day. They were thus the largest unit of the
British forces to set foot, much less parade, in Uruguay since Lord
Beresford retreated through the country in the early nineteenth
century after his unsuccessful attempt to capture Buenos Ayres.

GREECE,1944-45
The successful advance of the Allied forces on all fronts in Europe
during the autumn of 1944, led the German High Command to
withdraw a considerable portion of its forces from the Balkans.
Seizing their opportunity, the pro-Ally partisans in Greece harassed
the few remaining Axis troops in their country, causing the latter to
withdraw from the southern part of Greece in October, and from the
rest of the country shortly afterwards. The Allies had been prepared
for this eventuality and a force under command of a R.E. officer,
Lieut.-General R. MacK. Scobie? with Brigadier F. W. T. Hard9 as
Chief Engineer, was held in readiness to move to the assistance of
the Greeks.
The fint engineer unit to arrive was 6th Army Troop Company
I.E., which disembarked in October at Piraeus the port of Athens,
after a n adventurous trip through minefields off the coast shortly
'Captain R. Vicken Todd.
eLieut.-General Sir Ronald MacK. Scobie, K.B.E., c.B.,
SBrigadier F. W. T. Hards, O.B.E. Lost at sea, 1945.
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after the departure of the Germans from the capital. The port and its
installations were found to be badly wrecked. The company got
down to work on the coal quay which was heavily cratered and
covered with debris and twisted steel, and soon got it in sufficient
order for use by the Royal Navy. Then, with the help of local labour,
it set to work to repair the other wharves and to repair communications and other services in the dock area, its efforts being recognized
by the congratulations, personally delivered, of the Supreme
Commander, Field-Marshal Sir H. Wilson, and of Lieut.-General
Scobie, and by a letter of thanks from the Greek Prime Minister.
But in spite of the departure of the German forces, things were not
to remain peaceful. Civil war broke out in the country between the
government troops and a communist element known as ELAS
which, as we have seen (Volume VIII, Chapter IV, pages 98-104).
had in earlier days formed the backbone of the resistance movement
against German and Italian occupation. Athens itself was soon in a
turmoil. More troops of 111 Corps were hurried to the country. First
to arrive were brigade groups of 4th Indian Division at various
parts of the country. While divisional headquarters, with the C.R.E.,
Lieut.-Colonel E. E. Stenhouse, went to Salonica, one brigade with
4th Field Company I.E. arrived in Athens. The orders to the British
troops were not to get embroiled in the dispute, but a t the same time
to endeavour to maintain bases of operations for themselves, including
the necessary services. No easy role to assume.
In view of the disturbances still more reinforcements were sent in.
Next to arrive was 139th Infantry Brigade of 46th Division, followed
closely by headquarters 4th Division, the G.O.C. of which took
command of all forces in the Athens region, while the C.R.E., 46th
Division, Lieut.-Colonel G. 0. N. Thompson,' took charge of the
few engineers who were present.
I n Athens itself the rebels held various parts of the city and its
suburbs and penetrated everywhere endeavouring to sabotage
essential services. The small British force was practically besieged in
the centre of the town and, while trying as far as possible not to get
engaged to any serious extent, became involved in fairly heavy
fighting. I n this the engineers, in pursuing their efforts to maintain
services, were frequently involved, particularly in an underground
warfare with sabotage gangs which were trying to destroy the sewer
system with explosives. It stands to their credit that this small body
'Lieut.-Colonel G. 0. N. Thompson, D.s.o., O.B.E.
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of engineers, mostly Indian, preserved throughout the essential
services in the occupied zone of the city.
In severe fighting the small force first consolidated its position
and then gradually drove the rebels back. At this stage 4th Division,
with Lieut.-Colonel J. R. G. Finch’ as C.R.E., began to arrive, the
first troops coming by air. With this reinforcement offensive action
could be taken on a stronger scale, and the rebels were driven back
out of the city. In the middle of January a truce was signed with the
ELAS leaders, followed a month later by a formal peace. But it was
some time before isolated bands of insurgents ceased to cause trouble.
Meanwhile the other detachments of 4th Indian Division at
Salonica and elsewhere experienced similar conditions. In Salonica,
Lieut.-Colonel E. E. Stenhouse with his single field company, and
Lieut.-Colonel R. A. Turner,* as works C.R.E., had to confine their
efforts to the port area, where they found plenty to do. Here again
much damage had been done to wharves and installations which had
to be repaired quickly to enable the Royal Navy to make use of the
port. Both moles, with a total length of 1,500 ft., had been completely
destroyed, being cratered from end to end. The breakwater had
been breached in fourteen places, and the coal quay thoroughly
wrecked. Block ships and other vessels had been sunk in the docks
and harbour mouth, and all sheds and warehouses severely damaged.
With the help of Greek labour, the Royal Engineers, represented by
110th (East Lancs.) Army Troops Company, Works and Stores
sections, and bomb disposal and mechanical equipment platoons,
constructed ramps for the reception of “2” craft in the first two
weeks, and the first cargo ship tied up to a quay seven weeks after the
arrival of the troops. Meanwhile a Boom ship of the Royal Navy
removed forty-seven wrecks. Within twelve weeks the majority of the
port was once more in operation and reprovided with electricity and
water supply, refrigerating plants, railways and military accommodation.
With the signing of the truce it was possible for the British troops
in Greece, now up to three divisional strength, to push out from the
ports and for the engineers to start work on the re-establishment of
communications which, as a result of the campaign of 1941, the
damage done by the Germans before their withdrawal, and the
efforts of the partisans, had been completely wrecked. The Greeks
had, after the disappearance of the Germans, started work on the
‘Lieut.-ColonelJ. R. G . Finch, O.B.E.
PLieut.-Colond R. A. Turner, D.S.O.
GREECE,

MINOR A N D NON-OPERATIONAL THEATRES
542
temporary repairs to the more important bridges, but had not made
much progress owing to the incidence of the civil war.
46th Division was responsible for the administration and control of
relief work, and the re-establishment of communications in the
Peloponnese. The R.E. had the main duty of restoring road communications throughout the area and for the reopening of the railway
line from Corinth to Patras. Road and rail from Athens to Corinth
was the responsibility of 4th Division. Bailey bridging equipment was
scarce, so a large number of bridges had to be built of timber which
was plentiful, and a number of interesting jobs were done on the
Corinth-Patras road in jacking up for re-use very large concrete
spans which had been cut and dropped from their piers and abutments. The R.E. units, being well equipped with transport, were
used a great deal for taking food and clothing to outlying places. At
the end of March, 1945,just as Lieut.-Colonel Thompson had taken
one of his field companies into Epirus to restore the road near the
west coast to the Albanian border, he met such an unfriendly
reception while crossing this border on a reconnaissance that he
withdrew rapidly. Soon afterwards the Division was withdrawn to
Italy.
The R.E. ofqth Division during the fighting in Athens were chiefly
employed in guarding prisoners of war, though small parties operated
with battalions demolishing road blocks and in clearing mines and
booby traps, in which work a considerable number of casualties were
incurred. A landing craft was hand-built in case communications
should be interrupted. By the time the truce was arranged the three
brigade groups had reached the neighbourhoods of Corinth, Delphi
and Thermopylae, and into Eubboea respectively. Field companies
with the brigades were employed in mine clearance, the clearance of
snow and landslides from the roads, and the construction of a
number of bridges. After the truce, the Division was responsible for
rehabilitation in the whole of Greece north ofAthens and south of the
River Aliakmon. After the German surrender, a force with a detachment of the R.E. of the Division was sent to Crete. Here some
German engineers were workiug under R.E. command, but their
methods of mine clearance were, in the words of Lieut.-Colonel
Finch, “spectacular rather than efficient.”
4th Indian Division, which as has been shown was initially
scattered throughout the country, was, after the truce, concentrated
in Macedonia based on Salonica. At first, except in Salonica itself,
its engineers were the only such units available and these worked
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outwards from the city repairing roads and communications. I n
June, the work to the north-east towards the Turkish border was
taken over by 20th G.H.Q. Troops R.E.
The main task was the replacement of demolished bridges by
temporary and semi-pemanent structures to enable the troops to
move about the country and to be maintained from Salonica. Some
of the demolished bridges were high-level structures of considerable
length. The replacement of these under shortage of equipment,
especially of Bailey bridges and mechanical plant, was a hard test for
the units, especially in the case of those of 4th Indian Division whose
training and previous bridging experience had been in active operations where little but Bailey bridging with adequate equipment had
been met with. Undeterred by the immensity of the task and their
lack of proper equipment the engineers, both British and Indian,
threw themselves into the work and rapidly extended the network of
communications through northern Greece. 4th Indian Division alone
built or repaired forty-four bridges with a total length of 4,278 ft. by
October, 1945.
I t would be impossible in the space available, and tedious to the
reader, to describe the work at even the more important of these
bridges, but as an example of the problems faced and solved it would
be of interest to describe the experiences of 12th Field Company I.E.
at the Axios River on the main road westwards from Salonica
towards Kozani. The Axios, or as it was known to our troops in the
war of 1914-18 the Vardar, is a large perennial river liable to heavy
spates from the melting snow in spring. Though the river bed was
only 1,100 ft. wide at the bridge, the surrounding country is flat and
the river is therefore confined by outer flood banks, giving a total
width between flood banks of about a mile. The original bridge was
1,834 ft. long, composed of fourteen steel spans each 131 ft. in
length. Embankments joined the ends of the bridge to the flood
banks. Six spans, four of them consecutive, and three of the masonry
piers had been demolished. ELAS engineers had started reconstruction by building timber trestles on the wreckage of one of the spans
of the main gap. There was barely enough Bailey equipment for one
span, so the Field Company continued the building of trestles over
the main gap and timber-decked the whole 524 ft. Bailey equipment
was got forward over this to bridge the next gap, but the shortage of
equipment necessitated the omission of some transoms, and other
parts were supplied by improvisation. In consequence the classification of the bridge, estimated very much by the light of nature, was
GREECE,
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only nine tons, or twelve in an emergency. The last span was
completed by a series of improvisations.
The resulting structure was inspected by Brigadier Hards and the
C.R.E. Lieut.-Colonel L. A. B. Paten,’ before being taken into
regular use. After gazing at the somewhat crazy erection for some
time the C.E. asked Colonel Paten whether he thought the bridge
would be able to take the estimated load. Paten hazarded that the
chances were fifty-fifty. After a long pause Hards observed “I think
you are very pessimistic; in my opinion the chances are sixty-forty.”
Another major task was the repair of the Yidha bridge over the
lower Aliakmon River, a structure of five spam, three of which and
three piers had been partly or wholly destroyed. Much work had also
to be done on repairs and maintenance of roads, which had been
much damaged by demolition and neglect. The major part of
all this work was carried out in the midst of a severe Greek winter,
and, though it was done in nominally peaceful conditions, was
fraught with considerable danger to the engineer units. Hardly
a bridge site was not mined and camp sites near by were also viewed
with suspicion. O n one peaceful-looking site far removed from any
bridge, two valuable bulldozers were blown up by a German mine,
and a further search of the area revealed the presence of twenty more.
Sad to relate, during the ultimate evacuation, the Chief Engineer,
Brigadier Hards, was lost when the ship in which he was sailing
struck a mine and sank.
‘Lieut.-Colonel L. A. B. Paten, O.B.E.

CHAPTER XIX
POST-WAR, 1945-48
Germany-Holland-Austria-Palestine-East
Africa-South-east Asia
-Burma-Singapore-Malaya
mainland-Dutch East IndiesFrench Indo-Chh-Thailand-Japan.

THEcessation of hostilities against the Axis Powers and Japan
brought little rest for the forces of the Allies and their engineers.
Pending a formal peace settlement enemy countries had to be
garrisoned, and dependencies which had been overrun in the fighting
had to be rehabilitated. In many of the latter the upset of normal
conditions had brought a surge of nationalism with a demand for
greater independence, while the dislocation of world economic
conditions and prices had created a spirit of unrest. To these were
added in many places a spread of Communist doctrine fostered by
our previous Allies the Russian Soviet Union. At the end of the
period covered by this volume, and indeed up to the time of writing,
1956, troops of the United Kingdom and of the Commonwealth, and
of their Allies were still scattered widely throughout the world, often
engaged in more or less organized fighting against Communist and
ultra-nationalist elements.
The greater number of war-time soldiers had returned to their
homes and civil occupations, but the forces, never previously so
numerous in so-called peace-time, carried on, kept up to strength by
the introduction of national service for nearly all young men in the
country. The following pages give some small idea of the work
carried out by the Royal Engineers and their brethren of the
Commonwealth in this unsettled period in many countries of Europe,
Asia and Africa.

GERMANY
The surrender of the German Armed Forces left the British
Liberation Army and its Allies faced with the prospect of the occupation of the enemy country for many years. By agreement made
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between the heads of the Governments of the Allied States before the
end of hostilities, the country was divided into four zones to be
occupied respectively by the Forces of Britain, United States of
America, France and the Soviet Union. That allotted to the British
Forces, now to be called the British Army of the Rhine, lay in the
north-west part of the country centred about Hanover. The capital,
Berlin, was treated specially being jointly occupied, each Ally
occupying a sector of the city. Unfortunately, as it proved later, the
Berlin enclave was surrounded by the Russian zone of occupation
with right of entry only along certain lines from their respective zones
guaranteed to other Allies. Besides the maintenance of its necessary
lines of communication to ports on the North Sea and Channel
through Holland and Belgium, the British Army of the Rhine, known
by its initials B.A.O.R., undertook to assist these latter countries to
clear up some of the ravages of war.
It will be obvious that, though most of the executive work was to
be carried out by the Germans, there was much to do by the Royal
Engineers of B.A.O.R., under their Chief Engineers, successively
Major-General Sir Eustace Tickell, Major-General G. L. Watkinson,
and Brigadier W. M. Broomhall,' in providing accommodation and
amenities for the British troops, restoring communications and
services, and assisting the Dutch and Belgians in the rehabilitation of
their countries. At the same time it was necessary to keep up their
efficiency as military engineer units, rendered all the more important
by the absorption of large numbers of new entries in replacement of
men discharged and demobilized on the cessation of hostilities.
With the reduction of the force from that which had been necessary
for the defeat of Germany, B.A.O.R. was at first reorganized into
two Corps Districts, I Corps District, Chief Engineer Brigadier
H. E. Pike, in the southern half of the British zone of occupation, and
XXX Corps District, Chief Engineer Brigadier C. L. Fox,a in the
northern area. Later the Corps Headquarters were disbanded and
replaced by three Divisional Districts, and one Special District,
Headquarters, each with a Chief Engineer. These were :and Divisional District. Headquarters at Hilden near Diisseldorf.
Chief Engineer Colonel C. D. Reed.3
'Brigadier W. M. Broomhall, D.s.o.,
%BrigadierC. L. Fox, C.B.E.
JColonel C . D. Reed.

O.B.E.

*
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5th Divisional District. Headquarters a t Brunswick. Chief
Engineer Colonel F. C. Nottingham.
7th Armoured Divisional District. Headquarters at Bad Rothenfelde near Munster. Chief Engineer Colonel D. C. T. Swan.
Hamburg District. Chief Engineer Brigadier H. H. C. Sugden,
succeeded in 1947 by Brigadier C. C. Swift.
GERMANY

Besides the field units of the above formations there were a large
number of Army, L. of C., Transportation, Survey, and Movement
Control units of all types, and a R.E. Training unit, with 32nd
Assault Squadron R.E. under command, at Hamelin commanded by
Colonel R. P. G. Anderson.' Nine Cs.R.E. of areas controlled the
Works services though Cs.R.E. of formations also assumed responsibilities for certain jobs.
The state of the country when the Allied troops took over their
areas of responsibility was appalling. Particularly in the larger towns
a high proportion of the dwelling houses had been destroyed by
bombing or during the fighting on land. Many families were homeless and the number of these had been greatly increased by the
floods of refugees, most of whom had fled west before the advancing
Russian armies. Communications of all types were disrupted and so
food and necessities could not be distributed and there was consequently serious starvation amongst the civilian inhabitants. Many
factories had been destroyed, thus not only reducing the supply of
essential goods but throwing a large proportion of the inhabitants out
of work. Though a Control Commission was set up to assist and direct
the Germans in the rehabilitation of their country it took several
months to get into anything like full operation. In the meanwhile,
and for a considerable period afterwards, the onus of the work fell on
the armies of occupation. It can be imagined, in such circumstances,
that the British military engineers in their zone had a gigantic programme of urgent work to do for the inhabitants besides what was
necessary for accommodation and amenities of their own forces.
The restoration of communications was about the most urgent job.
Almost every important road and railway bridge in the zone had
been destroyed, roads were cratered and railway systems completely
out of action. The canals, on which in peace much of the traffic of the
country moved, were blocked by the debris of demolished bridges,
lock gates were damaged and canal banks breached. A full account
of the work done on the restoration of communications by the Royal
'Colonel R. P. G . Anderson.
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Engineers and their brethren of the Royal Canadian Engineers,
generally with considerable forces of German Labour, would in itself
occupy a large volume and it will be possible here only to give a
summary of the more important jobs done with details of a few of
those of special interest.
I n the first year, the major works thus carried out included:Over 500 bridges built of a total length of 1 6 miles.
500 miles of canal opened to traffic. In doing this 550 demolished
bridges had to be cleared, involving the removal of 30,000 tons
of material.
6,000 miles of railway opened up. The daily tonnage carried by
rail was increased in the first three months from 13,000 to
150,000.
2,000 miles of road repaired, widened or reconstructed, using
30,000 tons of tar and half a million tons ofstone.
Damaged buildings repaired and huts erected to accommodate a
million personnel of the services, displaced persons, etc. I n
addition 300,000 dwellings for Germans were repaired by
Germans under R E . supervision. 200,000 tons of cement and
over 20 million bricks were used in this work.
The factories to produce all the building materials, the quarries, the
sawmills and timber-felling were all operated and controlled by the
Royal Engineers until the Control Commission took over early in
'946.
135 miles of pipe-line were laid from A n t w e r p into Germany and
German installations, destroyed by bombing, were reconstructed to
give storage capacity for petrol and oil of over 250,000 tons. Half a
million mines were lifted and disposed of.
The above summary can only give a limited picture of the work
carried out by the R.E. in their first year of occupation. Some idea
of the scope and complexity of some of the jobs can further be gained
by a consideration of some of the major items in more detail.
Bridges
The most important of these were those over the Rhine and the
Elbe. When hostilities ceased there were no road bridges, other than
the assault bridges built for the initial crossing, over the Rhine except
for the light trestle bridge built by the Americans at Wesel. Apart
from the importance of bridges to the main communications of the
country and to the occupying troops, most of the big towns on the
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Rhine lay on both banks and the lack of bridges was a cause of serious
lack of morale to the population. The R.E. of 1st Corps were given
the task of replacing four of these.
(i) A semi-permanent bridge at Wesel. This was a Class 30 Bailey
bridge on “Franks” piles with double carriage way and a cycle path
between. It was about 1,000 yards long and was built by a number
of R.E. units in four months, October, 1945 to February, 1946. Work
was usually carried on in two shifts, searchlights being used when
daylight failed. In the bitter wintry weather the men had often to
work in tank suits.
(ii) At Cologne a similar Bailey bridge on “Franks” piles but with
a special centre-span to allow the passage of barge traffic. This span
was assembled downstream on a frame of Bailey equipment and
trestles supported by ~,ooo-tonRhine barges. The floating in of this
span with the aid of tugs was in itself a major engineering operation.
(iii) A high-level Bailey bridge on Braithwaite pontoons a t
Dusseldorf. This had a movable central span for barge traffic.
(iv) U.S.Army Engineers had, in July, 1945, built at Bad Godesberg a Class 40 and Class 70 dual carriage-way bridge of Bailey
equipment on Rhine barges, of a total length of 1 , 1 7 2 ft. I n July,
1945, the R.E., Guards Armoured Division (C.R.E. Lieut.-Colonel
J. N. Thomas),’ were ordered to reconstruct the bridge so as to allow
of the passage of large Rhine barges. The new bridge was to allow a
waterway IOO ft. clear with 30 ft. overhead clearance. It was decided
to construct only one carriageway on the high level, the other to
remain in use till the work was completed. 615th Field Squadron
started work on 15th July, and though it had had no previous experience in the handling ofheavy craft and steel cables in fast currents
(that of the Rhine at the time was approximately seven knots), the
high-level bridge and the river were both open to traffic on 1st
September after eleven weeks’ work.
In November, 1945, it was decided to dismantle the bridge before
winter owing to the danger of ice-floes piling up against it and
carrying the bridge away. This task was also allotted to the R.E. of
Guards ArmouredDivision and both 14th and 615th Field Squadrons
were employed. In fifteen days the last girders were removed and
within another fortnight all stores had been taken from the site.
The construction of a bridge over the River Elbe at Artlenburg
was carried out in the form of a military exercise. I t had been
noticeable during the campaign in north-west Europe that, owing to
‘Lieut.-Colonel J. N. Thomas, D.s.o., M.C.
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their training and normal methods of erection of semi-permanent
bridges in their home countries, Canadian and American engineer
units were more skilled than those of the Royal Engineers in the
rapid construction of timber pile and heavy trestle bridges. Chief
Engineer B.A.O.R. therefore gave orders that as far as possible
every formation of R.E. should build some such bridge during the
summer of 1946. The largest of these was at Artlenburg. C.E.
XXX Corps District was ordered to carry out the task with a force
under 8 C.A.G.R.E., Colonel R. K. Millar, composed ofR.E. 7th Armoured Division (C.R.E. Lieut.-Colonel G . L.
Galloway,Ist and 209th Field and 21 rth Field Park Squadrons).
R.E. 5th Division (C.R.E. Lieut.-Colonel K. H. Osborne, I Ith,
38th, and 55th Field, and 105th Field Park Companies).*
51st M.E. Platoon.
No. 3 Topo. Survey Section.
All units, except 105th Field Park Company which moved ahead to
collect stores, arrived at the site only on the day work was to begin.
Preparatory work on the site, building of jetties, preparation of
roads from the stores dump, etc., started on 1st August and the main
building on the 12th. The finished bridge was 1,530 ft. long with
thirty spans varying between forty-three and sixty-five feet and a
navigation span of 140 ft. The Bailey girders forming the spans were
supported on triple bent timber pile piers on some of which timber
trestles, ten to twelve feet high, were added. The bridge was completed and opened on 16th September.
Clearance of canals and rivers
While, as stated above, much work had to be done to reopen
blocked and damaged waterways throughout the zone the major task
was in the clearance of the River Weser where it ran through the
Ruhr between Wesel and Detteln. On this stretch the wreckage of
about 130 bridges blocked the river, and some of these had carried
as many as five railway tracks. There was no previous experience of
similar work, and C.E. I Corps had a month to evolve a method of
operation. It involved underwater cutting (avoiding damage to the
river bed), and above-water cutting and demolition in the heart of
the highly populated and industrial Ruhr area. Every available bull-

*Although by this time Companies had been renamed “Squadrons,”
to avoid confusion, the old titles are used here.
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mud and been covered with silt, were then raised by attaching them
to girders mounted across two 1,ooo-ton barges, the barges having
been sunk with water ballast to their minimum free board and then
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Accommodation
I n these early stages of the occupation accommodation for the
troops was mostly found in German military barracks, and additions
as were necessary were carried out by German civilian contractors
under the supervision of the R.E. Works organization. These additions were chiefly concerned with the provision of amenities for the
troops, administrative depots and workshops, and the building of a
large Army Leave Centre at Diisseldorf.
Ai@ to Berlin
Towards the end of the period under review a fresh demand was
made on the already hard-pressed engineer organization. As has
been noted above, the City of Berlin, which was occupied in sectors
by the four Allied powers, was completely surrounded by the Soviet
zone of occupation through which free access along certain routes
had been guaranteed by the Russians. This arrangement was made
trusting in the continued mutual co-operation of the occupying
powers. This hope was not fulfilled. From an early date the Russian
authorities in Berlin and in the surrounding zone began to be
obstructive and make difficult the free passage of traffic from the
Western Allies Zone into the capital. Matters came to a head in the
summer of 1948 when the Russian imposition of controls on the
routes of access made it impossible to import the necessary supplies
for the maintenance of the populationof the non-Russianzones of the
city. Only by air could traffic pass freely into Berlin. It was, therefore,
decided to undertake the stupendous task of carrying the mass of
requirements by air in an operation known as “Operation Airlift.”
The scheme, which was put into operation at very short notice,
involved, besides the actual operation of a huge fleet of aircraft, a
large amount of preparation on the ground. The R.A.F., with its own
Works organization, undertook the expansion of airfields in the
British zone of occupation and the necessary development of the
main available airfield in Berlin, that at Gatow. But the Royal
Engineers were called upon to provide many extra facilities such as
accommodation for operating staff, civilian constructional labour
and stores, rail and road communications to and from the airfields,
loading bays and hard standings for lorries, lighting at loading
points, etc. The direction and supervision of work carried out by
civilian labour was the responsibility of the normal Works Organizations and Transportation for which there was very little reinforcement available, while field units R.E. were called upon to carry out
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certain specialist jobs such as the building or strengthening of
bridges, etc.
As the work progressed extensive provision of essential services,
water, electric power, sewage, etc., was found to be necessary as the
local installations were already overloaded.
There was not time for preliminary planning or the collection of
stores or plant. Within forty-eight hours of the first warning aircraft
were pouring into the already crowded airfields, and loading and
dispatch of stores to Berlin commenced. The following conversation
between a senior R.E. officer with the senior staff officer concerned
is recorded in a report on that part of the operation with which 7th
Armoured Division were concerned.
“If you ever want this done again you will try to give us a bit more
notice, won’t you, Sir? We should do much better for you if we
could get the Sappers on to the site before the airlift started.”
Hardly were the words out of his mouth, when the news came
that the mass of aircraft on the particular field was to move to
another which was to be got in action immediately, while another
type of aircraft were to take their place on the original airfield. First
reactions at the new airfield were that no other help would be required from the R.E. beyond the provision of one cooking range and
a new clutch for a n angle-dozer. Within a few days this modest
demand had grown into a project costing ~ 3 0 0 , 0 0 0and including
accommodation for American airmen, R.A.S.C., and German
civilian labour, rail access and sidings with hard standings at unloading bays, lighting with its own generating plant, and water supply.
Further demands followed rapidly, and, protesting, R.E. and R.A.F.
carried on and provided first the essentials for the operation of the
airlift as quickly as required and followed up by adding the necessary
adjuncts and amenities. Flying and movement of stores was never
held up for lack of facilities that the engineers could provide. The
co-operation between the two services was complete. Though each
had its own particular task, there was never any question as to who
should do a job. If it was necessary the service best placed to carry it
out took it on, or joined forces to get the job done. And so the flow
of supplies to Berlin continued at an ever-increasing pace till by the
end of the year the needs of the great city were being largely met. The
end of the period covered by this volume saw the organization working to full capacity which it continued to do till the Russians,
realizing their obstruction was gaining them nothing and was
arousing even greater enmity between them and the people of
GERMANY
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Western Germany, eased the controls on roads and rail from the west
to the city.

HOLLAND
Repair of the akes on Walcheren Island
Amongst the many aftermaths of the war which fell to the Royal
Engineers was that of helping the Dutch to eliminate the flooding of
Walcheren caused by the bombing of the dykes which had kept out
the sea from the island. (See Chapter XIV, page 417.)
The island had been completely encircled by dykes and the land
inside, so reclaimed and protected from further incursion by the sea,
was for the most part below high-water level having sunk as it dried
out. Across the island, from Flushing on the south coast to Vere on
the north, a canal ranbetween high dykes, thus dividing the island in
half. The entrances to this canal were controlled by sluice gates, and
by means of pumps were used to drain away water from the low land
within the dykes. The R.A.F. in October, 1944, had blown three
gaps in the dykes protecting the western half at Flushing, Westcapelle and Veere respectively. One gap had been blown in the
defences of the eastern portion at Rammekens. Thus the majority of
both halves of the island was flooded.
Immediately the Germans had been driven out of the area in the
same month as the breaches had been made, Dutch engineers and
experts examined the damage but, in default of equipment which
had been carried away by the Germans, and through exhaustion
from their war experiences and physical weakness from lack of food,
they could take few active steps to repair the damage. Accordingly in
June, 1945, after the cessation of hostilities, the Royal Engineers
were called in to assist. It was with some misgivings that they
accepted the task for the Dutch were undoubtedly the world experts
in defences against the sea. On the other hand, the urgency of sealing
the breaches in the dykes before winter, and the dearth of Dutch
equipment, meant that the deliberate peace-time Dutch methods of
dyke building had little hope of completing the work in time. The
application of novel methods, equipment, and ingennity gave the
less custom-tied Royal Engineers an opportunity to use their initiative in the employment of new ideas. At the same time the centuriesold experience of the Dutch authorities and their knowledge of the
scientific factors involved could not be neglected. The direction of
the work was, therefore, a case of three-cornered co-operation between the Corps, the Dutch Rijkswaterstaat (the State Department
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charged with all principal engineer work in the country), and Delft
University, the physical laboratory of which had made, and continued to make, a very thorough investigation of the behaviour of
tides, currents through gaps, etc. In spite of their very different
approaches to the problem a very hearty collaboration and mutual
respect grew up between the three parties as the work proceeded.
The technical details of the work done would be out of place in this
history and have been recorded in a Professional Paper of the Royal
Engineers, written by Brigadier E. E. Read, who, as Chief Engineer,
Netherlands, was in charge.* It only remains to tell the part played
by the Royal Engineers in manpower and equipment in this great
undertaking.
The actual number of British personnel employed under Brigadier
Read was comparatively small, and included a resident garrison Engineer and a Stores officer each with a small staff, one to two mechanical
equipment platoons R.E., a t intervals detachments from field companies and an artisan works company, and a few specialist personnel
versed in the use of “Mulberry” equipment. Working under R.E.
command was a company of amphibious R.A.S.C., a company of
Dutch pioneers, and up to a battalion ofGerman divisional engineers.
Large numbers of Dutch civilians were employed both on the site of
the work and also elsewhere in the preparation of material. Amongst
those employed on the latter were the inhabitants of the Biesboch,
the Maas-Rhine delta of marshes and willow-covered islands south of
Dordrecht. For centuries the construction of brushwood mattress for
incorporation in the dykes, an extremely skilled job, had been carried
out by these people alone of all the inhabitants of the country. T h e
British provided and manned much mechanical equipment, tractors,
dozers, amphibious craft, pontoons, etc. But probably their greatest
contribution was in elements designed for Mulberry harbours which
were used for the final blocking of the gaps. These included “Beetles,”
turtle-backed pontoons which had been used to carry the roadway of
the “Mulberry” piers; “Intermediate pontoons,” 800-ton concrete
caissons; and “Phoenix,” the largest 2,500-ton “Mulberry” components. It can be imagined that the placing ofthese blocks in the few
minutes slack water, when the tide was not running in or out of the
gaps at great speed and volume, was a difficult task and provided
many moments of intense anxiety. The Dutch provided and manned
tugs, dredgers, suction blowers, etc., most of which had to be sought
“Note: The Sailing of Walcheren by Brigadier E. E. Read, c.B.E., M.C.
published by the Institution of Royal Engineers, Chatham, 1947.
HOLLAND
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for in Germany to which country they had been carried away during
the period of occupation.
Work started in June and on 4th October, the first gap, that at
Nolle, was closed. I t was, however, not till 6th February that the last,
that at Rammekens, was finally sealed and Walcheren had been
saved. British responsibility then ceased, the Dutch carrying on with
the clearance of the water from inside the line of dykes.

Clearance of mines
As the water lay over Walcheren, so the tide of war as it receded
left behind it seas of mines, mostly German laid, all over the country.
Immediately after the Germans had retreated, t e a m of Dutch
civilians started on the task of clearance. Unskilled as they were and
lacking proper co-ordination their efforts were not very fruitful. In
April, 1945, a Dutch military organization was set up to deal with
the problem. The first intention was that special infantry battalions
should be farmed for the purpose, and far these special classes were
run at the R.E. Training School at Knocke. On the surrender of the
German forces, responsibility for direction of mine-clearance fell to
the occupying forces. First the German 25th Army was ordered to
remove all mines, demolition charges, booby-traps, etc., from
important public buildings, docks, railway stations, bridges, etc. T h e
work was to be carried out under the supervision of C.E. I Canadian
Corps and supervised by the R.E. 49th Division and R.C.E. 1st
Canadian Division. For the purpose 25th German Army, under
instructions, formed an Engineer Brigade Draeger, about 3,300
strong, composed of two Pioneer Regiments, each with three battalions. On 12th June, 1945, responsibility for guarding and administering the German Brigade passed to an A.A. Brigade while technical
supervision was transferred to 66th Field Company R.E., with,
under command, a platoon of 503rd Field Company, No. 2 Dog
Platoon R.E., and a Dutch Engineer Company. Direction was
handed over by C.E. I Canadian Corps to C.E. (Works) Netherland
District. 0 1 ~ 5 t July,
h
technical supervision and recording was taken
over, under C.E. Netherlands by H.Q. 6th Army Troops Engineers,
C.R.E. Lieut.-Colonel W. C. Wilkinson, R.E.,' and 136th Bomb
Disposal Platoon R.E. arrived in support.
Work started in that portion of the country north of the River
Maas, where, owing to the continued presence of German forces,
little work had been done previous to the end of hostilities. Actual
'Lieut.-Colonel W. C. Wilkinson, M.C.
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mine clearance was carried out almost entirely by the German
Brigade Draeger though the Dutch units continued to work. The
R.E. Dog Platoon was not used for known minefields but for searching long stretches such as railway lines, the ground under electric
power cables, etc. One hundred and eighty-eight miles of such
stretches were searched on a width ofg yards and 77,000 square yards
of other ground were “Proved.” Bomb Disposal was carried out by
the Bomb Disposal Platoon R.E. which dealt with 761 bombs. By the
beginning of August most of the minefields in northern Holland had
been dealt with and a move was made south. On 1st November the
Dutch military authorities assumed control, all British personnel
being withdrawn.
In the early stages accurate reports of mines lifted were not always
rendered, but in the period 12th July to 19th October, 1945. over
450,ooo mines, the large majority wooden Schumines, were lifted.
Though the German troops were well disciplined and never pressed
to take unnecessary risks, their casualties were high, amounting to
162 killed and 381 wounded. Dutch casualties between 15th December, 1944, and 5th July, 1945, that is the period before the Royal
Engineers took charge, were twenty-six killed and twenty-three
wounded. There is no record of any R.E. casualty.
AUSTRIA

I
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AUSTRIA
After the surrender of the German forces in Italy a British Force,
of which Brigadier B. C. Davey was Chief Engineer, advanced into
Austria to occupy and control part of that country. 46th Division
(C.R.E. Lieut.-Colonel G. 0. N. Thompson, succeeded in turn by
Lieut.-Colonels J. H. S. Read’ and H. L. Chesshyre)a taking charge
in Styria, and 78th Division (C.R.E. Lieut.-Colonel R. B. DentonJ
succeeded by Lieut.-Colonel 0. J. R. Om)*in Carinthia. V Corps
Troops R.E. (C.R.E. Lieut.-Colonel J. L. Osborne)6 and some
Transportation and Mechanical Equipment units also formed part
of the force. By the date of the German surrender our Allies, both
Russian and Jugo-Slav, had penetrated deeply into the zone
allotted to Britain and it was some time before they could be persuaded to withdraw into their own territory.
‘Lieut.-Colonel J. H. S. Read, O.B.E.
PLieut.-ColonelH. L. Chesshyre.
8Lieut.-ColonelR. B. Denton, M.C.
‘Lieut.-Colonel 0.J. R. Orr, O.B.E.
SLieubColonelJ. L. Osbornc, M.B.E.
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I n the early part of the occupation the R.E. units were busy
building huge prisoner of war compounds for the mass of Germans
who surrendered. Later the German engineers were used to assist in
the other necessary work. This included extensive water supply
installations both for our own and captured troops, as well as
repairing that for the civil inhabitants and other essential services.
In some of the larger towns the work entailed by the latter was of
considerable magnitude. I n Graz sewerage and water mains were
open to the streets and gas was escaping everywhere. Little help
could be obtained at first from the local authorities as most of the
engineers belonged to the Nazi party with whom no fraternization
was allowed. After the prisoner of war compounds had been completed, a number of large camps, some with accommodation for
about zo,ooo people, had to be built for the hordes of displaced
persons who had fled from one or other of the forces which had
invaded their homelands. Roads were reconnoitred and bridges
classified, much repair work being necessary. AI1 the time there
were many calls from our own troops for improvement of their
accommodation and for the provision of amenities such as canteens,
cinemas, etc.
kF winter closed in the clearance of snow from roads proved a
considerable problem. The Germans and Russians in turn had
carried away all the efficient snow-ploughs and the British had to do
the best they could with large bulldozers and improvised blades
fixed to the front of recovery vehicles and tank-transporters. Coal
was desperately short and the R.E. had to reopen and operate soft
coal open-cast workings. This entailed long hours working for both
men and machines as there was a scarcity of the latter. The field
units had also to repair and extend the railway access to the mines
and to operate screening and washing machines to obtain coal good
enough for use in locomotives.
With more settled conditions it was possible to hand over a great
deal of the maintenance of civil installations and services to the
Austrians. Gradually the British divisions were disbanded or reduced
until only one brigade of 78th Division with a small backing of R.E.
units was leR.

PALESTINE
Two factors combined to produce a demand for engineering
activity in Palestine after operations had ceased in Europe. The
future Government of Palestine was being discussed and the ensuing
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conflict of claims led to a renewed outbreak of unrest between the
local Jews and Arabs, and also in the case of the former of antagonism to theBritishGovernment. In consequence grave disorders broke
out in the country requiring the action of British troops to maintain
some semblance of order. The other factor was that during the war
discussions had taken place between the British and Egyptian
Governments about the revision of the 1936 Anglo-Egyptian Treaty.
I n consequence of these discussions, in 1946 the British Government
decided on the eventual evacuationof their troops and militaryinstallations from Egypt. This entailed the resiting of the British strategic base
in the Middle East area, the area at first selected being in Palestine.
T o deal with the disorders a considerable force was gradually
drafted into the country including 1st Airborne and 1st and 3rd
Divisions. While as much time as possible was devoted to training
post-war recruits, the R.E. of the divisions had much to do in the
location and clearance of mines of all sorts laid, particularly in roads
and railways, by terrorist organizations. In this work a considerable
number of casualties, especially amongst officers, was incurred.
Probably the most noteworthy task was in connexion with the
destruction of the King David Hotel in Jerusalem. This building was
partly in use as a hotel and also accommodated the Secretariat of the
British High Commissioner and military offices. On the morning of
aand July, 1946, Jews disguised as Arab workmen carried into the
building milk churns containing explosives, and lighting the fuse,
escaped. In the subsequent explosion the whole buildingwas wrecked,
many officials and members of the military staff being buried in the
rubble. No R.E. unit was in the neighbourhood but within five hours
9th Airborne Squadron, which was encampedforty miles away, was on
the scene and starting work to clear the debris and to rescue any
survivors who might be still alive but buried. For three days and
nights the unit worked in three shifts, sixteen hours on and eight off.
Many men volunteered to work on after their shift and many had to
be ordered away on the verge of exhaustion. One sapper drove his
bulldozer for thirty hours without a break. In the three days ninetyone bodies and six survivors, the last of whom had been buried for
seventy-one hours, had been got out. As all occupants of the building
had by now been accounted for, work a t normal hourswas continued,
dangerous walls being demolished and 2,000 tipper loads of rubble
being removed. The work of the unit, under its Officer Commanding,
Major F. W. J. Cowtan,’ was the subject of a flood of appreciative
].Major F. W. J. Cowtan, M.B.E., M.C.
R.q-T
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messages, including one from the G.O.C. Palestine, who had himself
been in the building at the time of the explosion.
Though much had been done during the 1939-45 war to provide
accommodation and administrative installations in Palestine in
connexion with the Base in the Middle East (see Volume VIII,
Chapter XVI), for the more permanent base now designed and for
the accommodation of the strategic reserve and security forces in the
country, a large programme of works services faced the Royal
Engineers, and this was required to be carried out at great speed as
the move of depots, workshops, etc., and the movement of stores
from Egypt was expected to start in the immediate future. A large
staff of R.E. officers and other ranks arrived, working under the
general direction ofE.-in-C. M.E.F., Major-General B. E. C. Dixon,
and later of C.E. Middle East Land Forces, Major-General A. D.
Campbell, and the more immediate direction of C.E. Palestine and
Trans-Jordan, Brigadier R. H. Perry. Planning was in the hands of
another officer, late R.E., Brigadier W. S. Cole,' as Brigadier in
Charge of Administration. Three works areas were set up each under
a C.R.E. with works sections, artisan works squadrons, plant sections,
and stores and E. and M. personnel. Throughout the period all R.E.
units had security responsibilities as well as their normal works
duties.
The majority of the work was directed to the provision of a number
of camps each to accommodate approximately one infantry brigade,
though allowance had also to be made for artillery, armoured and
other specialized units. All had to be endowed with a peace-time
scale of amenity buildings, hospitals, messes, institutes, cinemas,
churches, etc., and provided with water, electric light and power,
waterborne sewerage, etc. The cost of the camps apart from stores,
workshops, etc., ran into millions of pounds. To aid construction a
Terrazzo factory was included in the Works organization to produce
tiles and fittings.
The main buildings were in most cases let out to contract, but
smaller buildings, roads and hard standings were constructed by
direct engineer labour. The latter consisted of unskilled Arab labour,
pioneers from Mauritius and Seychelles, Egyptian artisans, with
British supervision by personnel of artisan works and other R.E.
units.
Work started a t the end of 1945 with a target date for completion
at the end of 1947. Construction was well advanced when, in
'Brigadier W. S. Cole, c.B., C.B.E.
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September, 1947, owing to the changing political situation in the
Middle East, orders were received to “stand fast” on all building
work. This was followed a few weeks later by orders to collect all
valuable stores. SUI1 later the decision was announced to end the
British Mandate for Palestine involving the total evacuation of
troops and stores from the country. The majority of the stores, many
of which had been moved only recently from Egypt, were to be dispatched to other bases, especially that at Mackinnon Road in Kenya
(see page 562). This operation, carried out a t high speed, threw a
heavy burden on the R.E. Stores organization under the D.D.E.S.
at Middle East Headquarters, Colonel L. D. Grand. Owing to the
danger of looting by Arabs, camps and depots had to be guarded till
the last stores had been cleared and the lorries, carrying the salvaged
R.E. Stores to ports, had to move in escorted convoys, otherwise
lorries and stores disappeared en route. By the end of rg47 as many
stores as could be collected had been removed and within hours of
their evacuation by British guards each camp was completely gutted
by swarms of looters. As each area was cleared the works staff and
R.E. units moved out of the country, the majority to Kenya.
EASTAFRICA
Probably the largest single job undertaken by the Royal Engineers
in the immediate post-war years was the start of the construction of
the eastern strategic base in Kenya. After hostilities had ceased, as
has been explained in preceding sections of this chapter, the changed
world situation demanded a review of the future deployment of the
British forces and their possible future action. Experience in the war,
when for considerable periods the Mediterranean Sea had been
closed to the passage of transports and supply ships, and the vulnerability of the Suez Canal demonstrated, showed clearly the necessity
of having a strategic base for our forces east of the threatened area,
During the war, as has been seen, a huge administrative base had
been built up in Egypt, near the Suez Canal, but our existing.treaty
with Egypt provided only for the retention of British troops for a
limited period on Egyptian soil and it was uncertain how long we
could continue the maintenance of the base there. India and Pakistan
had been recognized as self-governing states of the British Commonwealth and negotiations were in progress for the termination of the
Palestine Mandate. Accordingly it was decided, early in 1947, to
build a base in Kenya to which, on completion, the majority of the
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stores and installations now in the Egyptian base, or held in India,
would be transferred.
The site selected was Mackinnon Road inland from Mombasa, and
in November, 1947, Colonel R. E. Wood' took up the appointment
of Chief Engineer of the project. By this time much of the preliminary
planning and preparatory arrangements had been made in the office
of the Chief Engineer, East African Command, Brigadier W. D. M.
Christie, and some work on the site had been carried out under the
direction of a C.R.E., Lieut.-Colonel B. J. Daly.* The whole scheme
envisaged the construction of depots, stores and workshops for all
administrative services on a scale comparable to that developed
during the war in the Suez Canal zone (see Volume VIII, Chapter
XVII).
As a preliminary, Mackinnon Road being a considerable distance
from any large centre of native population from which labour could
be drawn, part of the site had to be cleared of bush, accommodation
erected for Europeans and natives, and water supply laid on. The
last was in itself a major undertaking as the nearest supply of water
on a suitable scale was from the Tsavo River, 75 miles away.
The work was carried out by a combination of troops and Italian
tradesmen, direct native labour, local contractors who proved very
unreliable, and the Kenya Public Works Department, while the
Kenya-Uganda Railway undertook the laying of railway spurs and
sidings. I n December, 1947, Colonel H. M. Taylor came as C.E.
Mackinnon Road and organized work on a two Cs.R.E. (Works)
basis, with their necessary staffs and a stores organization, and with
34th Army Engineer Regiment R.E. under command responsible for
the installation of the pipe-line. Other troops included were six R.E.
Works Sections, 337th E.A. Engineers Army Troops Squadron, and
873rd E.A.E. Plant Squadron of two troops.
During 1948, the work progressed in spite of shortage of staff,
increased speed of demobilization, slow delivery of stores, congestion
a t the ports and on the railway, unsatisfactory performance of local
contractors especially in the delivery of stone, and a thousand and
one, comic but maddening, experiences in dealing with labour of
infantile intelligence. Among some of the latter headaches were such
occurrences as the driver of a tank lorry, carting water from an overhead tank to an unpiped camp, forgetting to disconnect his hose
'Brigadier R. E. Wood.
%Lieut.-ColonelB. J. Daly.
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before driving off and so pulling the flange from the bottom of the
overhead tank.
By the end of 1948,sixty officers and 157personnel of the Establishment for Engineer Services were handling 560 Italians, 715
Pioneers and 6,500Africans. T h e water supply and pipeline from the
Tsavo River was so far complete that a delivery of 160,000 gallons a
day had been achieved and the 500,000 gallon storage reservoir was
almost complete. The accommodation for both Europeans and
Africans erected in the first months was extended and improved.
Much of the road work and railway spurs had been completed, and
work was well in hand on the erection of the very large storage
hangars, workshops and hospitals in the various depots, and much
machinery had been installed.
And so at the end offifteen months’ work, when the period covered
by this volume comes to an end a great deal had been done to turn
this area of bush-covered land in “Darkest Africa” into a busy centre
of activity for the administrative services in preparation for the
maintenance of British forces in the East. Sad to say the effort was
largely wasted for a later decision on major policy led to the abandonment ofthe whole project.
SOUTH-EAST
ASIA
I t was recognized, shortly after the Japanese occupation of Hong
Kong, Malaya, and Burma, that after the war there would be much
to do in these areas to re-establish law and order and the economy of
the various countries, and that this should be done as quickly as
possible after the defeat of the Japanese. I t was, therefore, decided to
set up teams to plan first for the period immediately after hostilities
when military forces must be in control, and then for the gradual
assumption of these duties by the civil authorities as soon as conditions would allow.
Accordingly, in the autumn of 1943,teams were set up in the War
Office, but in close co-operation with the Colonial Office, to study the
problem and to prepare plans. The teams were composed as far as
possible of men fully conversant with conditions in each country, and
to a large extent were made up of government officials and civilians
who had escaped from the Japanese waves of invasion or retired
from work in the colonies a t recent dates. Where they did not hold
military rank already, they were granted commissions in suitable
corps and regiments, those concerned with the planning of engineer
effort being generally commissioned in the Royal Engineers.
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I n this way a fair picture of what would be required, and of how
it should be done, was obtained in good time. As the war in the East
reached its climax these officers were brought out to India and
Ceylon so as to be ready to accompany the leading troops when the
time for their operation came.
We have seen how Rangoon was recaptured and most of Burma
cleared of the enemy shortly before the atom bombs were dropped
inJapan and the Japanese Government and forces capitulated, and
at the moment when troops intended for the recapture of Singapore
and Malaya were on the point of setting out.
While, therefore, Twelfth Army were responsible for the reoccupation and rehabilitation of Burma, XV Corps and XXXIV
Corps under Fourteenth Army found themselves charged with
similar duties in Singapore and Malaya respectively.
I n September, 1945, Headquarters Fourteenth Army and of
ALFSEA arrived in Singapore, and, in the absence of French and
Dutch troops in sufficient numbers to deal with the situation in their
own colonies, British troops were sent to French Indo-China and the
Dutch East Indies. 20th Indian Division was sent to French IndoChina, and XV Corps, reconstituted as Allied Forces Netherlands
East Indies, sailed to the Dutch Islands.
The work of the Commonwealth engineers, mostly R.E. and I.E.,
in all these countries including Burma and Malaya, all under the
command of ALFSEA, is described in the following pages.
BURMA
The cessation of hostilities found the Allied forces ranged roughly
along the west bank of the Sittang River, though, east of Toungoo,
19th Indian Division had pushed out a brigade group some distance
towards the Salween. The remaining Japanese forces in the area were
in a state of complete disorganization, and it was some time before
news reached some of their detachments that the war was over.
Small bodies, therefore, continued to give considerable trouble for
some time and so all engineer work had to be carried out under war
conditions, and the Sappers had to be in constant readiness to drop
their tools and take up their rifles. But gradually these roving bands
were rounded up and put behind barbed wire, the provision of camps
for the prisoners of war being quite a major item in the programme of
engineering work.
The mass of the Japanese troops were east of the Sittang River in
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Tenasserim. Here, it will be remembered (Chapter X), 17th Indian
Division had been held up by enemy troops on the unbridged river
about Mokpalin. The first task of the engineers in that area was, therefore, the reinstatement of communications to allow 17th Division to
move forward and to occupy the country. From Waw the only line of
advance through the flooded country was along the railway embankment leading to the Sittang. The canal alongside was of limited
capacity. I t was therefore essential, before any force much larger
than a battalion could be maintained on the far bank, to repair the
railway. As a first step the demolished bridges between Waw and the
river were replaced by Bailey bridges and a petrol locomotive service
instituted. A ramped cargo lighter ferry was put in action across the
Sittang and traffic then proceeded by road to Donwun from which
place the railway to Martaban was soon repaired by railway construction units landed at the latter town. The terminus of the ferry
leading from Martaban across the estuary of the Salween River to
Moulmein had been thoroughly wrecked and was replaced by a
temporary ferry built ofJapanese craft. Work on the main road along
this line of communications entailed for the engineers, mostly of I 7th
Division, the reconstruction of many bridges and culverts and
considerable repairs to the road surface.
The provision of better means of transportation across the Sittang
soon demanded attention. Not only was the route required for the
maintenance of troops in Tenasserim, but it happened that some five
miles east of Mokpalin existed the most important stone quarries in
the whole theatre. These in peace-time served the many needs of
most of southern Burma, and had employed some 1,500 people.
With so much work to be done on the reconstruction of communications, the reopening of these quarries and the distribution of their
output became of vital importance. The great bridge over the river
had been so effectively destroyed in 1942 (Chapter VI, page I 7 I ) that
its early replacement was out of the question. I t was therefore
decided, after considering various alternatives, to build a rail ferry
near the site of the demolished bridge. The problem was no easy one
as the river was some 600 yards wide, liable to great changes in water
level, and the channel and the bed constantly altering. Though these
factors were known in general, no records could be found of its actual
behaviour. When work started in October, 1945, the river was at its
maximum height and so detailed reconnaissance was difficult. I t was
decided to build the ferries and landing stages out of port construetion pontoons prefabricated in sections in the shipyards at Rangoon
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and transported through the Waw Canal. Bailey bridge equipment
was used for the superstructure of the ferries. The design of the

I

landing stages presented many problems as it was known that allowance must be made for a rise and fall of tide of some fourteen feet,
and for a n annual change in the level of the river of about ten feet,
and to withstand an 8 ft. bore. When the level sank a t the end of the
monsoon, sandbanks appeared across the line of movement of the
ferries and rock pinnacles in the bed of the river were encountered.
I n spite of all these problems and vicissitudes, early in February,
1946, the two ferries, Patime and Pinafore, each proudly flying the
R.E. flag and with a displacement of 600 tons, went into regular use,
and began to transport the stone from the quarries, which had meanwhile been got into action by a field company I.E., a t the rate of
1,000tons a day.
Following up the advancing troops Transportation units I.E.
worked on the repair of the railway from Mokpalin to Martaban.
The replacement of the improvised ferry from the latter place across
the estuary of the Salween to Moulmein presented some difficulty as
the river had been sown with magnetic mines and the use of metal
pontoons was not possible till the mines had been effectively swept,
a slow job. I n the meanwhile fifteen wooden schooners were chartered
to carry stores and personnel forward. These mines had prevented
the use of Moulmein as a port so the maintenance of a land line of
communication was of considerable importance.
Shortly after the last mines had been swept in May, 1946, the care
of communications and of docks in the Tenasserim area was handed
over to civil authorities and the military engineer units withdrawn.
Meanwhile in the rest of Burma the various engineer units of what
now became Burma Command, of which Brigadier G. A. T.
Pritchard was Chief Engineer, were chiefly concerned with the
accommodation of the troops under the more comfortable conditions
of peace, and the restoration and maintenance of communications
which had in turn been wrecked by the opposing armies and air
forces and deteriorated under the neglect of the Japanese during
their period of occupation. Then assistance was necessary, first to
the teams mentioned above which had been sent out to restore the
civil administration and services, and later to the new civil administration as it gradually became effective.
Owing to the disturbed nature of the country and the difficulty of
rounding up the disorganized Japanese forces, it was necessary for
the troops to be dispersed widely throughout the country. Conse-
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quently, as the monsoon had just broken, it was necessary to provide
a quantity of accommodation throughout Burma, and to repair and
maintain communications during the rainy period to a sufficient
standard for the movement of troops and their supplies. These tasks
kept the large majority of the engineer units well occupied. The work
at this period in the country districts was not very interesting and
involved a continuous fight with mud and floods of which the units
had had their full share during the campaign.
But with the coming of the dry weather there was some relief and
the engineers could turn to more gratifying tasks such as the repair of
bridges many of which were still broken and others which had been
only temporarily repaired. Those on the main roads northward from
Rangoon through Meiktila to Mandalay and on to Myitkyina had
first priority. The rebuilding ofsome of these involved major engineer
effort. A heavy pontoon bridge with concrete abutments was built
over the Irrawaddy at Myitkyina, and, over the Mytinge River, a
three-span steel girder bridge on entirely new concrete piers and
abutments, kept IV Indian Corps Troops Engineers employed for
nearly six months.
Towards the end of 1946, it became known that the policy of the
Government of the United Kingdom was to hand over responsibility
to the newly formed Burmese Government and to withdraw all
British troops. While this meant that there was some relaxation in
the problem of accommodation for troops, in view of the climate of
the country it was necessary to provide for the troops as long as they
were in the country a reasonable standard of comfort. Even with this
gradual reduction in strength there was therefore much to be done.
The decision, however, threw a heavy load on the engineer stores
organization. The nature of the final operations of the campaign had
meant that a large mass of stores was scattered widely throughout
the country and much of it, especially mechanical equipment, was
in sore need of overhaul. These stores were in the first place collected
in a few centres, particularly in Rangoon, where they had to be
sorted, overhauled and listed. A considerable portion had to be
moved out of the country, a large part, especially earth-moving
equipment after overhaul, being destined for the Dutch East Indies
where there was a serious shortage of plant and stores. In spite of the
immensity of the task and the continual change in personnel due to
repatriation, the work was carried out with remarkable success.
As conditions stabilized, work on civil rehabilitation was taken
over by the civil administration to which many of its former members
BURMA
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reverted from the planning team. The work of the military engineers,
therefore, rapidly diminished but not at an equal rate to the departure of engineer units and personnel. Between July, 1946, and
October, 1947, the total strength of engineer troops, mostly I.E.
units, decreased from about 14,000 to 2,000. Eventually in 1948,
when Burma was granted complete independence and decided to
become a republic outside the British Commonwealth, the personnel of the Works Service, the last remaining British military engineers
in the country, were withdrawn.

MALAYA
AND SINGAPORE
We have seen (Chapter X, pages 293,294) that the surrender of the
Japanese forces found formations of Fourteenth Army in occupation
of Singapore and the area of Malaya about Port Swettenham, XV
Corps in the first named island and city, and XXXIV Corps in
Malaya. Each was accompanied by a staff, based on the planning
teams described above (pages 563, 564), to supervise the rehabilitation of the civilian life of the dependencies. This staff at first formed
part of the military administration, and later, as the civil government
began to take over responsibility for civil affairs from the army,
gradually reverted to the civilian status from which most of the
officers were drawn.
SINGAPORE
The boundary of responsibility lay along the northern frontier
of Johore State, so XV Corps was in charge of that state as well as
the Colony of Singapore. Owing to the change in the situation
caused by the Japanese surrender, the Corps, of which Brigadier
D. C. T. Swan was Chief Engineer, had at its disposal only 5th
Indian Division and certain attached Corps troops. The engineer
element consisted, besides the Divisional I.E. of 5th Indian Division
(C.R.E. Lieut.-Colonel R. C. Orgill, succeeded later by Lieut.Colonel D. W. Price),' of XV Corps Troops I.E. (C.R.E. Lieut.Colonel G. E. H. Philbrick),a an Engineer Group known as 148
(Indian) Works (C.E. Colonel M. Pearse), and a number of Transportation and Movement Control units.
Close on the heels of XV Corps, Headquarters ALFSEA, Chief
Engineer Major-General P. A. Ullman,a arrived in Singapore.
I

'Colonel D. W. Price, C.B.E.
PColonel G . E. H. Philbrick.

aMajor-General P. A. Ullman,

C.B., O.B.E.
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Owing to the necessity of sending a strong force to the Dutch East
Indies, XV Corps, with 5th Indian Division and other troops, was
dispatched to those islands, and a Singapore Command was set up
with Colonel Pearse, now a brigadier, as Chief Engineer (succeeded
later by Brigadier H. S. Anderson'). The staff of the C.E. was
divided into two sections, one under a D.C.E. to take charge of all
work required by the occupational troops, and the other under a
Deputy Director of Civil Affairs (Works), Colonel 0. W. Gilmoura
who had throughout been in charge of the engineer side of the
Planning team, and who had been formerly Deputy Chief Municipal
Engineer in Singapore and escaped just before the city fell in 1942.
Though Singapore and its essential services had suffered little
damage from the war or from wilful act by the Japanese, much had
been neglected chiefly owing to the absence of experienced European
engineers and administrators. There was also much to do in providing accommodation and amenities for the troops, for the confinement of many thousands of Japanese prisoners of war, and in
getting the essential civil services running smoothly.
The greatest hindrance to rapid progress was shortage of transport.
The Army had brought none but unit vehicles and that of the few
engineer units was fully engaged on their own work. The Japanese,
by the terms of surrender, were to have produced a certain number,
but these were slow to appear. It was not for two and a half months
that the Works Cs.R.E. received their quota. As, however, the whole
of the work both for civil and military requirements was under the
control of one Chief Engineer, resources could be pooled and so,
in spite of difficulties, the work progressed. Till their departure eastwards in October, the field units of 5th Indian Division and XV
Corps Troops I.E. were chiefly employed on constructing compounds for prisoners of war and the repair of bridges on the main
roads, 2nd Field Company I.E. building eight Bailey bridges on the
road from Singapore city to the causeway leading to the mainland.
But after their departure there was much work still to do to meet the
needs of the services. Though XV Corps moved on, Headquarters of
ALFSEA, of Fourteenth Army, and of Singapore Command remained with all their appendages in the island, which also became
a transit camp for thousands of troops moving farther east and south,
and of released Allied prisoners of war on their journey to their home
countries. Preparations for these were then largely carried out by
lBrigadier H. S. Anderson,
Tolone1 0. W. Gdmour.
SINGAPORE
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Brigadier Pearse and his works staff, chiefly by the use oflocal labour
and Japanese prisoners of war. Colonel Gilmour and his section of
the organization meanwhile worked with similar labour getting
water supply, electric power, drainage, docks, etc., into better fettle,
. at first with inadequate staff.
Under C.E., ALFSEA, a large base organization, with stores,
workshops, etc., was built on a jungle site on Singapore Island in
order to free more permanent accommodation in the city.
As and when the Civil Government took over charge of local
administration from the military authorities, the majority of those
officers specially commissioned to start civil rehabilitation resumed
their civilian status and continued to operate under government
direction. At the same time, and as the Japanese prisoners of war were
returned to their own country, the military garrison was reduced and
the engineer units and works organization gradually dispersed.
MALAYACOMMAND

As has been related above, coincident with the arrival of XV
Corps in Singapore, XXXIV Corps with 23rd and 25th Indian
Divisions landed on the coast of the mainland of Malaya across
beaches a t Port Dickson and Morib, south-west of Kuala Lumpur.
The first job of the Corps and divisional engineers was to improve
the tracks across the beaches and join these up with the inland road
system. With the movement of 23rd Division to the Dutch East
Indies, a number of Army Troop Engineers, I.E., independent field
and field park companies, engineer battalions, forward airfield
engineers, etc., worked for varying times in Malaya though some of
these in turn moved on to assist in other countries. Most of these units
were I.E. though later in 1946, 2nd British Division arrived and,
though the title of the Division was transferred to a new formation in
Germany, some of the R.E. units remained in Malaya for a time.
With the purely military engineers, a Works organization, built on
the Planning Team formed in London, arrived to re-establish the
civil engineering services. As in Singapore, this organization during
the period of military administration worked as a separate branch
under the C.E. XXXIX Corps, Brigadier E. C. A. Stileman, and
later in May, 1946,when a Malaya Command was set up, under the
C.E. of that Command, BrigadierJ. H. Boyd.
In Malaya the work to be done in the towns was similar to that
encountered in Singapore and requires little comment. But outside
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the direction of Cs.R.E. Works of which there were three in the
Command area. But the chief work of the engineer units was on the
restoration and improvement of communications. This was necessary
not only for the interior economy of the States, but also to provide
for the security of the country to enable bodies of troops to reach and
be maintained in out-of-the-way places. Therefore, not only was it
necessary to repair the main roads, but also a number of jungle
tracks throughout the country had to be made fit for military
transport. Though the internal troubles which were to disturb the
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communication in that area. There was a pre-war tarmac road from
Kuala Lumpur across the isthmus to Kuantan; southwards from
Kuantan there was no route of any kind, while northward to Kota
Bharu there was a rough dirt track, not continuous and in many
stretches impassable to motor vehicles. On the route were eleven
elementary ferries over rivers of varying sizes, and the whole distance
was in the region of 250 miles.
I n June, 1946, the task of building the road was allotted to Colonel
A. M. Anstruther,' his A.G.R.E. (472) comprising 25th Indian
Divisional I.E., 470th and 629th Army Troops Engineers I.E., 459th
Forward Airfield Engineers, a Tipper Company I.A.S.C., and three
or four battalions of Japanese prisoners of war. The worst stretches
were soled and surfaced. Tar and bitumen were scarce and difficult
to transport. Their use was therefore conlined to the most exposed
sections where the surface was liable to be blown or washed away.
I n some places stone causeways had to be built up to half a mile long.
In others cuttings were blasted through low ridges of rock and the
surface levelled by hand. To supply the necessary stone a t least a
dozen quarries were opened and worked with crushers and washing
machines. The ferries were improved, some of them being power
operated. Sixteen bridges were rebuilt and seventy-two culverts
constructed. As work started in the middle of the monsoon progress at
first was handicapped, but by November, 1946, 95 per cent of the
formation had been completed and much of the surfacing finished.
Work had then to be handed over to the P.W.D. owing to the withdrawal of Indian formations. But by this time a road reasonably
passable by all vehicles had been produced.
Owing to the fact that Malaya was captured without fighting no
transportation units were sent to the country, but, under a Tn.
Directorate Malaya, the officers and a certain number of other ranks
of the units originally earmarked for the operation were sent to form
a nucleus on which a Malayan Railways Supervisory unit could he
formed. These personnel, with a few railway men fiom the Civil
Affairs Planning Team, were used to fill the pre-war European
appointments on the railways till a civil staff could be rebuilt. Field
companies, in some cases borrowed from Indian formations not
themselves in Malaya, assisted in the early stages of the rehabilitation
of the railways.
When the necessary initial work had been got well under way,
work started on the provision of semi-permanent accommodation for
'Colonel A. M. Amtruther, O.B.E.
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the troops which were to garrison the country for some time. A
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Command Headquarters was built near Kuala Lumpur, and married
quarters in the neighbourhood of unit barracks and staff headquarters. This work was mostly carried out by Chinese contractors
under the direction of Cs.R.E. a t three sub-area headquarters.

DUTCHEASTINDIES.
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When Headquarters Allied Forces N.E.I. (late XV Corps), in
which, in succession,the post of Chief Engineer was held by Brigadiers
D. C. T. Swan, G. A. T. Pritchard, and D. R. Guinness,' arrived in
Batavia, the capital ofJava, its task was to disarm the Japanese in the
Dutch Indies, collect them and dispatch them to P.O.W. settlements
in the Ryuku islands south of Singapore, and to ensure the evacuation and safe custody of the Repatriated Allied Prisoners of War and
Internees (R.A.P.W.I.). The politicalsituation was tense. During the
last six months of their occupation the Japanese had thoroughly
indoctrinated the Indonesians with nationalist sentiment, hatred for
the Dutch, and politics bordering on communism. When it became
apparent that the British forces intended to collect and protect the
Dutch R.A.P.W.I. great opposition was aroused which led to continuous sniping and occasional minor battles. I t was in such an
atmosphere that the Commonwealth forces set out to do their job.
Three Indian Divisions were available and were allotted responsibilities generally in the following areas:-

5th Indian Division (C.R.E. Lieut.-Colonel R. C. Orgill, succeeded by Lieut.-Colonel D. W. Price), the eastern half ofJava
with headquarters at Sourabaya.
23rd Indian Division (C.R.E. Lieut.-Colonel R. E. Hollowaya
succeeded by Lieut.-Colonel D. R. Guinness), the western half
of Java, headquarters with that of the Command at Batavia.
26th Indian Division (Cs.R.E. in succession Lieut.-Colonels
C. G. Richards and D. W. R. Walkers), the island of Sumatra
with headquarters at Padang.
During the next three months supporting and specialist troops
arrived, including 6th Parachute Brigade with 9th Airborne Field

I

'Brigadier D. R. Guinness.
'Colonel R. E. Holloway, M.B.E.
sLieut.-Colonel D. W. R. Walker.
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Squadron R.E. which took charge of an area in the north of Java
about Samarang, a C.R.E. (Works) Lieut.-Colonel T. P. Brown,'
and sections Forward Airfield Engineers, Railway and Docks
Operating Companies, etc.
The tasks for the engineers in all areas were similar. Owing to the
explosive political situation the most urgent task was to collect the
R.A.P.W.I. in places of safety. As they were frequently found in
Japanese internment camps well inland it was necessary to station
strong bodies, up to brigade strength, in isolated positions. To
maintain these garrisons, roads had to be kept open for convoys which
also brought the released R.A.P.W.I. to safer areas. Each convoy
became a definite operation with support from armoured cars, tanks,
etc., as they were ambushed and blocked en route. Detachments from
field companies accompanied the convoys to clear any obstructions
encountcrcd. Engineers were also called on to assist in the erection of
local defences, particularly in the fortification of buildings.
Considerable work was done in improving, and in some cases
enlarging, airfields at Bandoeng, Sourabaya, Madang, and Padang
which were required for incoming air-trooping and for the evacuation
of casualties and R.A.P.W.I. This work was generally under the
direction of C.R.E. 458th Forward Airfield Engineers (Lieut.Colonel C. V. Griffen*).The engineers of divisions also helped in this
work though the mass of unskilled labour was provided by Japanese
prisoners ofwar and coolies.
It proved necessary for the military engineers to organize and
control the work on the restoration of essential services in their areas
of occupation as there was no planning team as had been organized
in the case of the British dependencies. The electricity power stations
had to be restored and maintained; ports repaired and operated;
water supplies re-established; flood control re-organized; not to
mention the repair and maintenance of roads and bridges required
for essential civil purposes apart from those of operational importance. An unusual and unexpected task was the clearance of drainage
canals. These during the Japanese occupation had become choked
with silt and Bengal water-hyacinth; the latter in addition to
presenting a problem of clearance in bulk, also provided an excellent
opportunity to the inhabitants for the disposal of corpses of various
kinds, the disturbed situation having been an excellent opportunity
lLieut.-Colonel T. P. Brown, O.B.E.
'Lieut.-Colonel C. V. Griffen.
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for paying off old scores. These corpses had a special nuisance value
in the choking up of sluice gates, and corpse clearance became quite
a specialized task.
The maintenance of a labour force was a considerable difficulty.
The position in this respect is aptly described by Brigadier Pritchard:
-“Initially gangs were formed consisting of Japanese surrendered
personnel under Dutch gangers. These were supervised and assisted
by British officers and senior N.C.Os. of Sapper and Miner units and
of Works Sections. The supply of local Indonesian labour was always
a difficulty, as they would work under neither Japanese, their late
masters, nor the Dutch, their pre-war masters. The situation slowly
improved but it was a matter of months before we could get on top of
this problem. A slogan, ‘Engineers have no politics’ was coined, and
acted as partial balm to exacerbated national feelings.”
But the main mass of work seems to have fallen on the field park
companies who turned their hands to many an unusual job. This is
illustrated by the list ofjobs undertaken by 44th Field Park Company
I.E. of 5th Indian Division as recorded by the Historian of Q.v.0’~.
Madras Sappers and Miners:“Lighting of divisional headquarters; the operation of generators
in the power station at Semampir; the installation and working of
water points in the dock area; constructionof coffins and a cemetery;
establishment of an Engineer Base Stores Depot; repairs to the airstrip; repair of numerous salvaged generators and pumps; production of power in the dock area; co-operation in the checking and
repair of the electric power distribution system in Sourabaya and in
the supervision and servicing of the Bandaran oil plant for pumping
oil to the power station; installation of a pipe-line from a R.N.
lighter to the power station; supervision of cold storage plants;
building of searchlights for installation in a battalion defence area;
making insecticide sprayers and their operation; repair of electric
cranes in the port; operation of a brewery; repair of a church; safe
breaking! and repair ofroad rollers. Nor was this particular company
peculiar in its choice of unusual jobs. 328th Field Park Company of
26th Indian Division, in Sumatra, after setting up and operating an
engineer depot (stores) at Medan, and operating a stone crushing
plant for the airfield and roads in the neighbourhood, was suddenly
moved to Belewan to the site of a jungle-overgrown railway workshop as it had been found necessary to take over the repairs and
running of the railway from Indonesian control. The unit had to
clear the site, build its own accommodation, rebuild and refit the
DUTCH EAST I N D I E S ( N . E . I . )
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workshop, and organize a large engineering and woodwork output
for the benefit of both military and civil authorities.”
I n the Samarang area 9th Airborne Squadron R.E., without the
backing of a field park company with its more extensive technical
equipment or special tradesmen, did particularly good work on a
similar variety ofjobs with which it found itselffaced.
Transportation troops were represented by Docks Operating
companies at the principal ports, and by two Railway Operating and
one Railway Maintenance companies, all I.E.
In July, 1946, the arrival of Dutch Army engineer units, while it
made possible the relief of 5th Indian Division and of the airborne
troops, involved the remaining Commonwealth engineer units in a
fresh activity. These Dutch units were almost completely untrained
and it was necessary for the British units to organize cadre and
pioneer courses to enable the newcomers to deal with the many
problems that still remained to be tackled.
But gradually the Dutch authorities and Army took over responsibility and, by the end of 1946, most of the British troops with their
engineers had, without many regrets on their part, been withdrawn
from the country.

FRENCH
INDO-CHINA
I t fell to 20th Indian Division to deal with the situation in French
Indo-China till such time as it could be relieved by French troops
sent from Europe. First to arrive by air in Saigon, the capital which
was also the headquarters of the Japanese Supreme Commander in
South-East Asia, was Divisional Headquarters, including the C.R.E.
Lieut.-Colonel R. A. G. Binny, luckily accompanied by an E. and
M. officer, and one battalion of Gurkhas.
Though welcomed by the liberated French civilians and soldiers
and received correctly by the Japanese, their coming to reimpose
French authority was not in accordance with the views of the local,
Annamite, population which had been, as in the Dutch territories,
imbued by the Japanese with a militant spirit of nationalism. The
situation was even more dangerous, for the Annamites were a warlike
race and had been well armed and drilled in guerilla tactics by the
Japanese. Sniping was commonplace and there were frequent
attacks on installations and the British troops by armed bands. At
first the situation was controlled by Japanese acting under British
orders. Even the French engineers in the pumping and electrical
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power stations received their executive orders from the Japanese. But
as the trouble increased the Annamite labour force disappeared and
it fell to the lot of the E. and M. officer and the advanced party of
422nd Field Company, I.E., which had been flown in, to keep the
stations going. This proved no easy task as the boilers were antiquated and in poor repair and were fired for want of anything better
with a mixture of coal-dust and maize. This small body of Indian
Sappers had not only to work the power stations, but also to guard
them against attack. Though in the attacks, which always took place
at night, no serious damage was done, the detachment suffered
casualties and on one occasion the switchboard suffered from mortar
splinters.
With the arrival of the rest of the Division by sea, the main bodies
of rebels were driven back out of Saigon and the near-by town of
Cholon where the airfield was located, though it was impossible to
eradicate the individual raiders, and the situation became more
stable. There was, however, too much work for the Divisional
Engineers to tackle unaided and a Japanese engineer regiment was
formed to work under British officers. Field Company commanders
became D.Cs.R.E., each with a Japanese D.C.R.E., the four subalterns became Garrison Engineers each with a J.G.E. and four
J.A.G.Es. to assist. The Japanese officers and sappers worked very
well, being anxious to “keep face” with their British superiors. The
main work was, besides the maintenance of essential services, the
repair and maintehance of roads and bridges. In November, 1945, it
was decided to relieve the Japanese troops from all responsible duties
and the I.E. units supervised the erection of an internment camp on
a headland at the south of the Saigon River. Shortly afterwards with
the arrival of French troops the Division was withdrawn and split up
between Borneo, Celebes, Java and Malaya, 422nd Field Company
going with one brigade to take over from the Australians in Macassar,
where it repaired the airfield and sorted out all the stores left
behind in the Celebes by the Australians for handing over to the
Dutch.

THAILAND
Part of 7th Indian Division, with 77th Field Company I.E., flew
into Bangkok in October, 1945, where it received the formal surrender of Japanese forces in the country, the Field Company working on
water supply and accommodation for the British garrison.
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JAPAN

As in the case of other defeated enemy countries, an Allied force
was sent to occupy Japan and to see that the terms of the Armistice
were carried out till a definite peace treaty was signed. The majority
of the occupation force was American, and it was commanded by
General D. MacArthur, the American General who had been
Supreme Allied Commander in the Western Pacific. The British
Commonwealth Occupation Force, commanded by an Australian,
Major-General Robertson, consisted of a British-Indian Division,
34th Australian Brigade Group with 28th Field Squadron R.A.E.,
a New Zealand Expeditionary Force of a brigade group including
2nd Engineer Company N.Z.E., and some army engineer units and
Works sections R.E. The British-Indian Division consisted of two
Indian and one British brigades, the composite divisional engineers
being supplied by 5th Field and 350th Field Park Companies R.E.
with 363rd and 429th Field and 653rd Mechanical Equipment
Companies I.E. The British C.R.E. and an Australian were responsible for work in areas centred on Okayama and Hiroshima respectively, while a New Zealand D.C.R.E. looked after an area with
H.Q. at Shimonoseki. I n the Australian area 13th Army Troops
Company R.A.E. and 14th Workshop and Park Squadron R.A.E.
were available for work.
During 1947, the R.E. and R.I.E. Field Companies (now squadrons) had to be withdrawn with the remainder of their brigade
groups to assist in the difficult situation which had arisen in the
Dutch East Indies or for dispersal, the Field Park Squadron being
the only R.E. unit, besides Works sections, to remain.
Most of the actual engineer work in Japan was carried out by
Japanese contractors, the personnel of the Allied engineer units being
chiefly employed as supervisors. This, certainly as far as senior
officers was concerned, was not so simple as would appear. The
American system of works administration was in many vital directions different from the British and had to be followed in the main, as
the C.E. of the Force was an American as was most of the administrative staff. Terminology vaned, while the Japanese system of
contracts was of a peculiar type, and they found it difficult to understand that of thewestern countries. But, as elsewhere throughout the
war, goodwill and a determination to get the job done, evinced by
both Commonwealth and American military engineers, smoothed
over the difficulties.

JAPAN
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The Occupation force was peculiar in that it was probably the fint
completely integrated formation made up of units and staffs from
various parts of the British Commonwealth. The efficiency of the
force, and the excellent spirit of comradeship and friendly rivalry
that permeated it, were good auguries for the future which were fully
confirmed in the success of the Commonwealth Division in Korea
which, though outside the scope of this volume, was the direct descendant of the British Commonwealth Occupation Force in Japan.

APPENDIX A

Appoiutments held by and War Service of R.E. Officers on the
Active List who held General’s rank during World War II,
September, 1939,to July, 1945.
On the outbreak of the war in 1939the R.E. had less than 1,200
serving regular officers of which 565 were of field rank or above.
These 565 officers produced eighty General Officers during the war
period, i.e., nearly one in every seven. They held command and very
high staff appointments in practically every branch of the Army. I n
view of the pre-war restriction upon the numbers of R.E. officers
entering the Staff Colleges, and of the very great demands for
officers for purely engineering appointments, this is an achievement
which should be recorded.
The following list, in alphabetical order, gives shortly the war
services of and senior appointments held by these eighty officers.
“Stop-gap” appointments of short duration have been omitted. The
details are as complete as it is possible to trace them from the
official records available and do not include appointments held
subsequent to December, 1948, the final date covered by these
volumes, though many of these officers later rose to higher rank and
held senior appointments. The list does not include those officers who
held General’s rank after the end of the War and before the end of the
period here covered.

MAJOR-GENERAL A. V. ANDERSON, C.B., M.B.E.
1914,Commissioned R.E.; 1915-18,Served European War; 192122, Operations in Malabar; 1940,A.Q.M.G. N.W. Expeditionary
Force; 1940-2, Col. i/c Admin. and D.A. & Q.M.G. Home Forces;
1942-4,D.Q.M.G. British Army Staff, Washington; 1945,M.G.A.
Western Command; 1946,Director of Civil Affairs, War Office.
LIEUT.-GENERAL SIR CLARENCF. A. BIRD, K.C.I.E., C.B.,
D.S.O.
1904, Commissioned R.E.; 1914-15,Served with Indian Expeditionary Force in France; 1916-17,B.E.F., France; 1921, Staff
580

i

581
College, Camberley ; 1930-3, Commandant, K.G.O. Bengal S. &
M.; 1933-5, A.Q.M.G. Aldershot Command; 19353, C.E. Aldershot Command; 1939-42, Engineer-in-Chief, India; 1941-4,
M.G.O. India; 1945, Commissioner, Dept. of Food, Govt. of India;
1942, CoLComdt. R.E.; 1944, Col.-Comdt. Indian Electrical and
Mechanical Engineen.
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LIEUT.-GENERAL SIR LIONEL V. BOND, K.B.E., C.B.
1903, Commissioned R.E.; 1908, Operations in Zakka Khel and
Mohmand Areas; 1914-19, European War, Mesopotamia; 1920,
Staff College, Camberley; 1935-9, Comdt. S.M.E., Inspector 0fR.E.
and G.O.C. Chatham Area; 1939-41, G.O.C. Malaya; 1940,
Col.-Comdt. R.E.
~
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MAJOR-GENERAL R. L. BOND, C.B., C.B.E., D.S.O., M.C.
1910, Commissioned R.E.; 1914-19, European War, France; Staff
College, Camberley ; 1933, Imperial Defence College; 1936-7,
Operations in Waziristan; 1937-9, A.Q.M.G. War Office; 1939,
C.E. Aldershot Command; 1939-40, C.E. I Corps, B.E.F., France;
1941, M.G.A. A.A. Command; 1941, D.Q.M.G. India; 1942-3,
Engineer-in-Chief, India; 1943, Fortress Commander, Trincomalee;
I 944-6, Commander Sierra Leone and Nigeria Commands.
MAJOR-GENERAL N. C. D. BROWNJOHN, C.B., O.B.E.,
M.C.
1915, Commissioned R.E.; 1916-18, Served European War; Staff
College; 1938, Served in Palestine; 1941-2, B.G.S. Home Forces;
1942-3, Deputy M.G.A. Home Forces; 1943-4, D.Q.M.G. Home
Forces; 1944, M.G. "Q" C.O.S.S.A.C.; 1944-5, Dep. Asst. Chiefof
Staff Mid. East; 1945, M.G. StaffDuties, War Office; 1945-6, Div.
Commander; 1946, M.G.A. B.A.O.R.; 1946-7, Dep. Chiefof Staff,
Commission of Control, Germany; 1947, Chief of Staff, C.C.G. &
Dep. Mil. Governor, Germany.
MAJOR-GENERAL A. G. B. BUCHANAN, M.I.C.E.
1906, Commissioned R.E.; 1936-40, A.D.F.W. War Office; '941-3,
D.F.W., War Office.

I

MAJOR-GENERAL A. M. CAMERON, C.B., M.C.
1916, Commissioned R.E.; 1917,Served European War; 1918-20,
Operations in South Persia and Iraq; Staff College; 1940-2, B.G.S.
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Home Forces; 1942-3, Brig. Comd.; 1943-4, A.A. Group Commander; 1944-5, M.G. Air Defence S.H.A.E.F.; 1945, Commander
Special Projectile Operations Group; 1945-8, D.Q.M.G. (A.E.),
War Office; 1948, M.G.A. Middle East Land Forces.

MAJOR-GENERAL W. CAVEBROWNE, C.B.E., D.S.O., M.C.
1905, Commissioned R.E.; 1911-12, Served Ahor Expedition;
rg1C19, Served European War; 1935-8, C.E. Malaya; 1938-9,
C.E. Eastern Command; 1939-40, D.W., B.E.F., France; 1940-1,
D.F.W., War office.
MAJOR-GENERAL G. CHEETHAM, C.B., D.S.O., M.C.,
F.R.I.C.S.
191 I , Commissioned R.E.; 1914-18, Served European War; 1920-4,
Survey Duty Gold Coast; 1940-3, Dep. Dir.-Gen. Ordnance
Survey; 1943-8, Dir. Ordnance Survey.
LIEUT.-GENERAL SIR DUDLEY S. COLLINS, K.B.E., C.B.,
D.S.O.
1899, Commissioned R.E.; 1901-2, Served S. Africa; 1914-18 War;
Served European War, C.R.E. Division; 1931-5, C.E. Southern
Command; 1935-9, D.F.W., W.O.; 1939-41, D.Q.M.G., W.O.;
1940, Col.-Comdt. R.E.
MAJOR-GENERAL N. A. COXWELL-ROGERS, C.B., C.B.E.,
D.S.O.
1915, Commissioned R.E.; 1915-18, Served European War; 1935,
C.R.E. Mohmand Operations; 1939-40, B.E.F., France and
Belgium, C.R.E. Div.; 1941-2, Comdt. S.M.E., Chatham; 1943,
C.E. 1st Army, North-West Africa; 1943-4, C.E. 15th Army Group,
Sicily and Italy; 1944-5, M.G.R.E., A.F.H.Q., Italy.
LlEUT.-GENERAL SIR KENNETH N. CRAWFORD, K.C.B.,
M.C.
1915, Commissioned R.E.; 1915-18, Served European War; 193940, G.S.O. I., B.E.F., France; 1940, Comdt. Army Gas School;
1940-1, Dir. of Chem. Warfare, Home Forces; 1941-1, B.G.S.,
Home Forces; 1942-6, Dir. Air, W.O.; 1946-7, G.O.C. Brit. Troops
in Greece; 1947, D.C.I.G.S., W.O.
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MAJOR-GENERAL A. E. DAVIDSON, C.B., D.S.O.,
M.I.Mech.E., M.1.Mar.E.
1899, Commissioned R.E.; 1 9 2 , Served South African War; 191014, Sec. Mechanical Committee, W.O.; 1914-18, Served European
War; 1920-4, Chief Inspector R.E. Stores; 1924-5, D.A.D.F.W.,
W.O.; 1927-31, Chairman Technical Committee, Mechanical
Warfare Board; 1931-5, A.D.W., W.O.; 1935-6, A.D.C. to The
King; 1936, Dir. of Mechanization, W.O.; 1935, President, Inst. of
Mech. E.; 1940, Col.-Comdt. R.E.
MAJOR-GENERAL P. de FONBLANQUE, D.S.O.
1905, Commissioned R.E.; 1914-18, Served European War, France
and Italy; 1920, Staff College, Camberley; 1930-1, Operations on
N.W. Frontier, India; 1934, A.A. & Q.M.G. Aldershot Command;
19373, Brig. i/c Admin. Scottish Command; 1939-40, Comd. L. of
C., B.E.F., France; Died 1940.
I

I
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MAJOR-GENERAL R. H. DEWING, C.B., D.S.O., M.C.
Commissioned R.E.; 1915-18, Served European War, Mesopotamia and Persia; Staff College; 1934, Imperial Defence College;
G.S.O.1, W.O.; 1937-9, Army Instructor Imperial Defence
College; 1939-40, D.M.O., W.O.; 1940-1, Chief of Staff, Far East;
1942, M.G.G.S. Military Mission to Washington; 1943-4, Chief of
Army-R.A.F. Liaison Staff, Australia; 1945, S.H.A.E.F. Mission to
Denmark.
191I ,

MAJOR-GENERAL B. E. C. DMON, C.B., C.B.E., MC.
1915, Commissioned R.E.; 1916-18, Served European War;
1940-4, C.E. Middle East Theatre of Operations; 1944.-7, E.-in-C.
Mid.-East; 1947-8, C.E. Western Command.

-
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LIEUT.-GENERAL SIR WILLIAM G. S. DOBBIE, G.C.M.G.,
K.C.B., D.S.O.
1899, Commissioned R.E.; 1900, Served South African War; 1912,
Staff College, Camberley; 1914-18, Served European War; 19264,
G.S.O.1, W.O.; 1928-32, Brig. Comd., Egypt; 1933-5, Comdt.
S.M.E. & R.E. Depot, Inspector of R.E. and G.O.C. Chatham
Area; 1 9 3 5 9 , G.O.C. Malaya; 1940-2, Governor of Malta during
siege; 1940, Col.-Comdt. R.E.

584

APPENDIX A

MAJOR-GENERAL A. C. DUFF, C.B., O.B.E., M.C.
1915, Commissioned R.E.; 1915-18, European War, Balkan
Theatre and Palestine; 1927, Staff College, Camberley; 1940-41,
A.Q.M.G. Operations in East Afiica; 1941-3, D.A. & Q.M.G.
Operations in East Africa; 1943-4, D.Q.M.G., W.O.; 1945,
D.Q.M.G., A.F.H.Q.
MAJOR-GENERAL H. S. GASKELL, C.B., D.S.O.
1900, Commissioned R.E.; 1914-18, Served European War, France,
Belgium, Mesopotamia and Persia; 1920, Served in Arab Rebellion;
1932-5. C.E. Northern Command, India; 1936-9, E.-in-C. India;
1939, C.E. Home Forces; 1940, Col.-Comdt. R.E.
LIEUT.-GENERAL SIR A. EDWARD GRASETT, K.B.E., C.B.,
D.S.O., M.C.
1909, Commissioned R.E.; 1914-18, Served European War, France
and Belgium; 1921-4, Operations in Waziristan; Staff College,
Camberley; 1932-4, G.S.O.1, India; 1935-7, Instructor, Staff
College; 1937-8, B.G.S. Northern Command; 1938-41, G.O.C.
China; 1941, Comd. 48th Div., Home Forces; 1941-3, Comd.
8th Corps, Home Forces; 1943-4, Chief Liaison Officer with
Allied Contingents; 1944, Chief of European Contacts Section,
S.H.A.E.F.; 1944-45, Asst. Chief of Staff and Chief of European
Allied Contact Section; 1945-8, Lieut.-Governor and C.-in-C.
Jersey; 1945, Col.-Comdt. R.E.
MAJOR-GENERAL G. E. GRIMSDALE
1913.Commissioned R.E.; 1914-18, Served European War, France;
1926, StafT College, Camberley; 1939, G.S.O.1, China; 1940, Mily.
Attache, Chungking; 1941-4, Head of Military Mission to China.

--

LIEUT.-GENERAL SIR MAURICE F. GROW-WHITE, K.B.E.,
C.B., D.S.O.
1907, Commissioned R.E.; 1914-18, Served European War; 1923,
Staff College, Camberley; 1936-9, G.S.O.1, W.O.; 1939-40,
Comd. and A.A. Div.; 1940-4, Comd. 2nd A.A. Corps; 1 9 4 ,
M.G.G.S.,B.A.S.; 1946, Col.-Comdt. R.E.
MAJOR-GENERAL D. HARRISON, C.B., D.S.O., M.I.C.E.
1916,Commissioned R.E.; 1917-18, Served European War, Egypt;

I
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B.E.F.
France,
C.R.E.
Div.;
1941-2,
Dep.
E.-in-C.,
W.O.;
1939-40,
1941-3, Comdt. S.M.E.; 1943-4, Engineer Adviser, S.E.A.C.; 19446, E.-in-C. S.E.A.C.; 1946-7,D.F.W.,W.O.

MAJOR-GENERAL W. F. HASTED, C.B., C.I.E., C.B.E.,
D.S.O., M.C.
1915, Commissioned R.E.; 1916-18,Served European War, France;
1936-40, Operations in Waziristan; 1941-2, D.C.E., Tenth Army,
Iraq and Persia; 1942-3, Dep. E.-in-C. (Air) India; 1944-5, C.E.
Fourteenth Army, Burma; 1945-6, C.E., ALFSEA; 1946-7,
E.-in-C. India.
MAJOR-GENERAL D. McA. HOGG, C.B.E., M.C.
1906, Commissioned R.E.; 1914-19, Served European War, Mesopotamia and Siberia; 1923, Staff College, Quetta; 1938-40, Brig.
i/c Admin. A.A. Command; 1940, Operations in Norway; 1941,
M.G.A. Northern Command. Member of Transport Committee.
MAJOR-GENERAL A. W. HOLBROOK, C.B.E., M.C.
1914, Commissioned R.E.; 1916-18, Served European War, Gallipoli, France and Egypt; 1936-39, Operations in Palestine; 1940-1,
Chief Instructor StafF School, Brit. Mission to Egyptian Army;
1941-3, G.S.O.1, Brit. Mission to Egyptian Army; 1943, B.G.S.
Mid. East; 1943-4, D.Q.M.G. Mid. East; 1945, Col. i/c Admin.
HomeForces; 'g&D.Q.M.G., M.E.F.
MAJOR-GENERAL J. F. C. HOLLAND, C.B., D.F.C.
1915, Commissioned R.E.; 1916-18, Served European War, France
and Belgium (with R.F.C.) ; Staff College, Camberley; 1939-40.
G.S.O.1, W.O.; 1941, D.C.E. Scottish Comd.; 1942, D.C.E.
Northern Comd.; 1942, D.D.S.D., W.O.; 1943-4, Dep. E.-in-C.,
W.O.; 1944-5, M.G.R.E., A.F.H.Q.
MAJOR-GENERAL H. B. W. HUGHES, C.B., D.S.O., O.B.E.
1906, Commissioned R.E.; 1914-18, Served European War, N.W.
Frontier and Mesopotamia; 1919-20, Operations in Afghanistan
and Waziristan; 1936-39, A.A.G., R.E., W.O.; 1939-40, C.E.
Western Command; 1940-3, E.-in-C., Mid. East; 1943-4, Sen.
Engineer Officer, S.H.A.E.F.; 1944-5, E.-in-C., W.O.
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MAJOR-GENERAL €
PI
..
W.HUTSON, C.B., D.S.O., O.B.E.,
M.C.
1913, Commissioned R.E.; 1914-18, Served European War, France,
Belgium, Egypt and Mesopotamia; 1939-40, D.C.E. Brit. Troops in
Egypt; 1940-1, C.E. Western Desert Force; 1941, C.E. Greece;
1941, C.E. E. Africa; 1941-2, C.E. Mid. East; 1943, C.E. Brit.
Troops in Egypt; 1943-5, Dep. E.-in-C. India.
MAJOR-GENERAL F. G. HYLAND, C.B., M.C.
1909, Commissioned R.E.; 1914-18, Served European War; 1936-9,
Brig. Comd. A.A.; 1939-42, Comd. A.A. Div.; 1942-4, Chief of
Staff and Dep. C.-in-C. Gibraltar.
MAJOR-GENERAL SIR J. DRUMMOND INGLIS, K.B.E.,
CB., M.C.
'914, Commissioned R.E.; 1914-18, Served European War; 1937g, Operations in Palestine; 1941-2, C.E. I Corps, Home Forces;
1942-3, C.E. Home Forces; 1943-5, C.E. zIst Army Group in
Invasion ofN.W. Europe.
MAJOR-GENERAL SIR E. IAN C. JACOB, K.B.E., C.B.
1918, Commissioned R.E.; 1921-3, Operations in Waziristan; 1932,
Staff College, Camberley; 1938-9, Mily. Asst. Sec. C.I.D.; 1939-46,
Mily. Asst. Sec. War Cabinet; 1946, Controller of European
Services, B.B.C.
MAJOR-GENERAL SIR MILLIS R. JEFFERIS, K.B.E., M.C.
1918, Commissioned R.E.; 1921-4, Operations in Waziristan; 1930I , Operations on N.W. Frontier, India; 1940, Served in Norway;
1940-2, Supt. Min. of Supply; 1942-5, Director in Min. of Supply
(Development of Special Weapons); 1945, C.E. India; Dep.
E.&-C. India; 1947, E&-C. Pakistan.
LIEUT.-GENERAL SIR CHARLES J. S. KING, K.B.E., C.B.,
M.I.C.E.
1910, Commissioned R.E.; 1914-18, Served European War; 1919,
Operations in Waziristan; 19373, Col. M.E.S., India; 1939-40,
Dep. E.-in-C., B.E.F., France; 1940-1, C.E. Home Forces; 1941-4,
E.-in-C., W.O.; 1944-6, Welfare Adviser to Prime Minister, Far
East; 1946, Col.-Comdt. R.E.

~
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MAJOR-GENERAL. S. W. KIRBY, C.B., C.M.G., C.I.E., O.B.E.,
M.C.
1914,Commissioned R.E.; 1915-18, Served European War, France
and Macedonia; 1930, Staff College, Camberley ; 1936, Imperial
Defence College; 1937-40, A.M.G.O., India; 1940-1, D.M.G.O.,
India; 1941-2, D.S.D. India; 1942-3, D.C.G.S. India; 1943-4. Dir.
of Civil Affairs, W.O.; 1945, Dep. Chief of StafF, Control Commission, Germany.
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MAJOR-GENERAL S. LAMPLUGH, C.B.E.
1919, Commissioned R.E.; 1930-1, Operations N.W. Frontier;
1937, Staff College; 1939-40, Served B.E.F., France; 1941-3,
B.G.S.; 1943-4. Bde. Comd. A.A. Home Forces; 1944-5, M.G.G.S.,
A.A. Command; 1945-6, Brig. i/c Admin.; 1946, G.O.C. in Persia;
19467, Dist. Commander.
MAJOR-GENERAL J. S. LETHBRIDGE, C.B., C.B.E., M.C.
1915,Commissioned R.E.; 1916-17,Served European War, France
and Belgium; 1917-18, Aden Force; 1919. Operations on N.W.
Frontier; 1932, Staff College, Quetta; 1940-2, D.D.S.D. ; 1941-3,
Dir. Liaison & Munitions, W.O.; 1943-4, Comd. Mission to Far
East and Australia; 1944, Liaison Officer between S.H.A.E.F. and
W.O.; 1944-5, B.G.S., Tenth Army, Burma; 1945. M.G. (Int.)
Control Commission, Germany.
MAJOR-GENERAL J. E. C. McCANDLISH, C.B., C.B.E.
1g21,CommissionedR.E.; 1940-I.A.A.G.; rg41-z,A.D.A.G.,Mid.
East; 1942-4, Brig. A(O), Mid. East; 1944, D.D. of 0, W.O.;
1944-5, D.A.G. zIst Army Group; 1946-9, D. ofO., W.O.
MAJOR-GENERAL P. J. MACKESY, C.B., D.S.O., M.C.
1902, Commissioned R.E.; 1914-18, Served European War, Cameroons, France, Murmansk; 1919-20, Military Mission to S . Russia;
1921,Staff College, Camberley; 1935-8, Comd. Inf. Bde.; 1938-40,
Comd. T.A. Div.; 1940, Comd. Land Forces, Narvik; 1940-1,
A.C.I.G.S., W.O. and Imperial Defence Committee.

1

MAJOR-GENERAL IC. G. McLEAN, C.B.
1916, Commissioned R.E.; 1931, Staff College, Quetta; 19383,
Asst. Sec. Committee of Imperial Defence; 1939, Imperial Defence
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College; 1941-2, Director, Selection of Personnel, W.O.; 1942-5,
B.G.S., Ops. in zIst Army Group, France and Germany; 1946-7,
D.A.G.Mid.East; rg47,V.A.G., W.O.

MAJOR-GENERAL M. N. McLEOD, C.B., D.S.O., M.C.
1900, Commissioned R.E.; 1914-18, Served European War, France
and Belgium; 1919-23, Chief Instructor, Survey, School of Artillery;
1935-9, Dir.-Gen. Ordnance Survey; 1936-9, A.D.C. to the King;
1941,Col.-Comdt. R.E.
MAJOR-GENERAL SIR DONALD J. McMULLEN, K.B.E.,
C.B., D.S.O., M.1.Mech.E.
191I , Commissioned R.E.; 1914-18, Served European War,
Balkans and Egypt; 1936-7, Operations in Palestine; 1939-40, D.G.
Transportation, B.E.F., France; 1940-5, D.Tn., W.O.
LIEUT.-GENERAL SIR GORDON N. MACREADY, Bt.,
K.B.E., C.B., C.M.G., D.S.O., M.C.
1910, Commissioned R.E.; 1914-18, Served European War; 191819, A.A. and Q.M.G., Supreme War Council, Versailles; 1919,
A.A.G., British Military Mission, Berlin, and Special Mission to
Poland; 1926-32, Asst. Sec. to Committee of Imperial Defence;
1933, Imperial Defence College; 1934-6, G.S.O.1, W.O.; 1 g 3 W ,
D.D.S.D., W.O.; 1938, Chiefof British Military Mission to Egyptian
Army; 1940-2, A.C.I.G.S.; 1942-6, Chief of British Army Staff,
Washington; 1946-7, Reg. Commissioner for Lower Saxony, Control
Commission, Germany; 1947, British Chairman for Economic
Control Office for British and American Zones of Germany; 1946,
Col.-Comdt. R.E.
LIEUT.-GENERAL SIR GIFFARD le Q. MARTEL, K.C.B.,
K.B.E., D.S.O., M.C., M.1.Mech.E.
1909, Commissioned R.E.; 1914-28, Served European War, France;
1922, Staff College, Camberley ; 1930-4, Instructor Staff College,
Quetta; 1935, Imperial Defence College; 1936-8,Asst.D.ofMechanization, W.O.; 1938-9,D.D. ofhlechanization, W.O.; 1939-40, Comd.
50th Div., B.E.F., France; 1940, Comd. Royal Armoured Corps;
1943, Head of Military Mission to Moscow; 1944, Col.-Comdt. R.E.
MAJOR-GENERAL K.J. MARTIN, D.S.O.
1910, Commissioned R.E.; 1914-18, Served European War; Staff
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College, Quetta; 1938-9, Colonel M.I.1, W.O.; 1939, D.D.M.I.
W.O.; 1939-40, Comd. 127th (Manchester) Id.Bde.; '940-41,
A.Q.M.G. Northern Command; 1941, Brig. i/c. Admin. Scottish
Command; 1941-2, M.G.A. Eastern Command; 1943-4, Comd.
Worcestershire Sub-District; 1941-5, A.D.C. to the King.
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GENERAL SIR EDWIN L. MORRIS, K.C.B., O.B.E., M.C.
1909, Commissioned R.E.; 1914-18, Served European War,
France and Italy; 1922, Staff College, Camberley; 1927-9, Instructor Staff College, Camberley ; 1933, Imperial Defence College;
1934-36, D.D.O. & I., India; 1 9 3 6 4 , D.D.M.O., W.O.; 1938-9,
B.G.S. Northern Command; 1939, A.D.C. to the King; 1939-40,
D.S.D., W.O.; 1940, Comd. West Sussex Dist.; 1941, Comd. 1st
Div.; 1941-2, Comd. 9th Corps; 1942-4, C.G.S., India; 1944-6,
G.0.C.-in-C. Northern Command; 1946, Brit. Army Representative, Mily. Staff Committee, U.N.O.; 1944, Col.-Comdt. R.E.
MAJOR-GENERAL C. S. NAPlER, C.B., C.B.E.
1916, Commissioned R.E.; 1934, Staff College, Camberley; 1939-41,
D.D.Mov., W.O.; 1943-45, Chief of Movements and Tn. Division,
S.H.A.E.F.; Died 1946.
MAJOR-GENERAL N.W. NAPIER-CLAVEIUNG, C.B., C.B.E.,
D.S.O.
1908, Commissioned R.E.; 1914-18, Served European War, France
and Belgium, C.R.E. Div.; Staff College, Camberley; 1936-7.
Operations in Palestine; 1937-9, A.A. & Q.M.G. 4th Div.; 1939-40.
Brig. i/c Admin. Brit. Troops in Egypt; 1940-1, D.A.G., M.E.F.;
1942-5, Head of Brit. Mission to Egyptian Army.
LIEUT.-GENERAL SIR PHILIP NEAME, V.C., K.B.E., C.B.,
D.S.O., F.R.G.S.
1908, Commissioned R.E.; 1914-18, Served European War, France;
1919-13, Instructor Staff College, Camberley; 1930, Imperial
Defence College; 1931-3, G.S.O.1, Waziristan Dist., India; 1934-8,
B.G.S. Eastern Command, India; 1936, Went to Lhasa, Tibet, with
political-military Mission; 1938-9, Comdt. R.M.A. Woolwich;
1939-40, D.C.G.S., B.E.F., France; 1940, Comd. 4th Indian Div.
Western Desert Operations; 1940, G.O.C., Palestine, Trans-Jordan
and Cyrpus; 1941.G.0.C.-in-C. and Military Governor, Cyrenaica
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Command; 1941,Prisoner of War; 1943, Escaped from Italy; 1945,
Lieut.-Governor of Guernsey; 1945, Col.-Comdt. R.E.

MAJOR-GENERAL W. H. OXLEY, C.B., C.B.E., M.C.
191I , Commissioned R.E.; 1914-18, Served European War, Balkans
and Egypt; Staff College, Camberley; 1937-9, A.A. & Q.M.G.
Brit. Mily. Mission to Egypt; 1939-40, A.A. & Q.M.G. i/c Admin.

MAJOR-GENERAL R. P. PAKENHAM-WALSH,C.B., M.C.
1908, Commissioned R.E.; 1914-18, Served European War, Gallipoli, France and Belgium, C.R.E. Div.; 1919-20, Brit. Representative International Commission, Teschen; 1922, Staff College,
Camberley; 1932, Imperial Defence College; 1934-5, A.A.G.
(Mob.), W.O.; 1 9 3 5 3 , B.G.S., Eastern Command; 1939, Comdt.
S.M.E., Inspector R.E. and G.O.C. Chatham Area; 1939-40,
E.-in-C., B.E.F. France and Belgium; 1940, Head of Mission to
U.S.A.; 1940-1, G.O.C. Northern Ireland Dist.; 1941, Comd. 9th
Corps; 1941-3, G.O.C. Salisbury Plain Dist.; 1943-6, ControllerGeneral Army Provision, Eastern Group.
MAJOR-GENERAL F. S. G. PIGGO'ITy C.B., D.S.O.
1901, Commissioned R.E.; 1904, Specially employed Tokyo during
Russo-Japanese War; 1914- 18, Served European War, Egypt, and
France; 1919, Staff College, Camberley; 1911-6 and 1936-9,
Military Attach6 to H.M. Embassy, Tokyo; 1927-30, G.S.O.1,
W.O.; 1931-5,Dep. Mily. Secretary, W.O.; 1941,Col.-Comdt. R.E.
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MAJOR-GENERAL I. S. 0. PLAYFAIR, C.B., D.S.O.,M.C.
1913. Commissioned R.E.; 1914-18, Served European War, France
and Belgium; 1934-7. Instructor Staff College, Quetta; 1938,
Imperial Defence College; 1939, Comdt. and Inspector Army Gas
School; 1939-41, Dir. of Plans, W.O.; 1941-2, Chief of Staff to
C.-in-C. Far East; 1941-3, Chiefof Staff to C.-in-C. Ceylon; 1943-5.
M.G.G.S., ALFSEA; 1945-6, Dep. Chief of Staff (Policy)
Commission of Control, Germany; 1946, President Courts Martial
(German Trials).

LJEUTPGENERAL 0. L. ROBERTS, C.B., C.B.E., D.S.O.
1917, Commissioned R.E.; 1919-21, Operations Nghanistan and
Waziristan; Staff College; 1941,G.S.O.1, India and Iraq; Comd.
Mily. Force siege ofHabbaniya; 1942,Bde. Comd. Mid. East; 19413, Bde. Comd. Ceylon; 1943-5, Comd. 23rd Ind. Div.; 1945, Comd.
30th Ind. Corps; 1945-6, D.A.G., W.O.; 1946-7, V.A.G., W.O.;
1948-9, G.O.C. Northern Ireland Dist.

LIEUTPGENERAL SIR BRIAN H. ROBERTSON, Bt.,
K.C.M.G., K.C.V.O., C.B., C.B.E., D.S.O., M.C.
1914, Commissioned R.E.; 1914-18, Served European War, France;
1921-3, Operations in Waziristan; Staff College, Camberley ; 1934.
Retired; 1935-9, Managing Director, Dunlop South Africa Ltd.;
1940-1, D.A. & Q.M.G., East Africa; 1943-44, Dep. Chief Admin.
Officer, A.F.H.Q.; 1944-45, ChiefAdmin. Officer, A.F.H.Q.; 1945,
Chief of Staff, Control Commission, Germany; 1945-7, Dep. Mily.
Governor, Brit. Zone, Germany; 1947, Mily. Governor of Brit.
Zone and C A - C . Brit. Forces in Germany.
MAJOR-GENERAL SIR HORACE E. ROOME, K.C.I.E., C.B.,
C.B.E., M.C.
1907, Commissioned R.E.; 1914-18, Served European War, France,
Mesopotamia and Persia; 1936-9, Dep. E.-in-C., India; 1939-41,
C.E. Northern Command, India; 1941-3, Dep. E.-in-C., India;
1944-6, E.-in-C., India; 1946, Col.-Comdt. R. Indian Engineers.
MAJOR-GENERAL G. N. RUSSELL, C.B., C.B.E.
1918, Commissioned R.E. ; 1919-20, Operations in Khurdistan and
Iraq; 1939-40, A.D.Tn., B.E.F., France; 1940, A.D.Tn., W.O.;
1940-1, A.D. Mov. Mid. East; 1941-3, D. Mov. Mid. East; 1943-4.
D. Mov. India; 1944-6, D.Q.M.G., India.
n.e.9-u
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LIEUT.-GENERAL SIR RONALD Ma& SCOBIE, K.B.E.,
C.B., M.C.
1914,Commissioned R.E.; 1914-18,Served European War, France;
Staff College, Camberley; 1932-5,Director of Mily. Art, R.M.C.,
Duntroon, Australia; Imperial Defence College; 1936-8,Operations
in Khurdistan and Iraq; 1g38-g, A.A.G., Mob., W.O.; 1939-40,
D.D. of Mob., W.O.; 1940,D.A.G., Mid. East; 1940-1,B.G.S.,
Brit. Troops in Sudan and Operations in Eritrea; 1941,Comd.
70th Div., and G.O.C. Tobruk Garrison; 1942. G.O.C. Troops,
Malta; 1943, C.G.S. Mid. East; 1944-6,Comd. 10th Corps and

G.O.C. Land Forces in Greece.

LIEIJTPGENERAL SIR FRANK E. W. SIMPSON, K.B.E., C.B.,

D.S.O.
1916,Commissioned R.E.; 1917-18,Served European War, France;
1919,Operations in Afghanistan; Staff College, Camberley; 193940, Asst. Mily. Sec., B.E.F., France and Belgium; 1940-2,B.G.S.;
1942-3, D.D.M.O., W..O.; 1943-5, D.M.O., W.0.; 1945-6,
A.C.I.G.S.; 1946-8, V.C.I.G.S.; 1948, G.0.C.-in-C. Western
Command.

MAJOR-GENERAL A. W. SPROULL, C.B., C.B.E., F.C.G.I.,
M.I.Mech.E., M.I.E.E.
1917,Commissioned R.E.; 1915-18,
Served European War, France
and Balkans; 1937-40.Dep. Inspector of R.E. and Signal Stores;
1940-1,Chief Inspector Elect. and Mech. Eng. Min. of Supply.
LIEUT.-GENERAL E. K. SQUIRES, C.B., D.S.O., M.C.
1903,Commissioned R.E.; 1914-18,Served European War, France,
Belgium and Mesopotamia; 1919,
Operations in Afghanistan; 1921,
Staff College, Quetta; 1928,Imperial Defence College; 1929-32,
Instructor, Staff College, Camberley; 1933-5, B.G.S., Southern
Command; 1936-8, D.S.D., W.O. ; 1938-39, Inspector-General,
Australian Military Forces; 1939-40,C.G.S., Australian Army;
Died 1940.

MAJOR-GENERAL W. A. M. STAWELL, C.B., C.B.E., M.C.
1914,Commissioned R.E.; 1915-18,Served European War, France
and Balkans; Staff College, Camberley; 1939-40, C.R.E. Div.,
B.E.F., France; 1940,A.A. & Q.M.G. and G.S.O.1; 1940-2,
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D.D.M.I., W.O.; 1942, Brig. Comd. Home Forces; 1942-3, B.G.S.,
Home Forces; 1943-5, Comd. Force 133 in Balkans; 1945-6, Dep.
Chief of Staff U.N.R.R.A.
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LIEUT.-GENERAL R. G. W. H. STONE, C A , D.S.O., MC.
1902, South African War, served in ranks of Aliwal North Dist.
Mtd. Troops; 1909, Commissioned R.E.; 1914-18, Served in European War, France and Belgium; 1923, Staff College, Camberley;
1935-8, Mily. Attach6 (G.S.O.1) Rome; 1938-40, Asst. Comdt.
Brit. Troops in the Sudan; 1940-2, ChiefofBrit. Mission to Egyptian
Army; 1942-4, G.0.C.-in-C. Brit. Troops in Egypt; 1945-6, Head
of Delegation for destruction of enemy Installations in Liberated
Areas.

MAJOR-GENERAL W. H. STRATTON, C.V.O., C.B.E., D.S.O.
1924. Commissioned R.E.; Staff College, Camberley; 1940-1,
G.S.O.1; 1941-4, B.G.S.; 1944-5, Brig. Comd. Allied Force;
1945-7, M.G.G.S., Austria; 1947-9, Chiefofstaff, B.A.O.R.
MAJOR-GENERAL C. S. SUGDEN, C.B., C.B.E.
1923, Commissioned R.E.; Staff College, Camberley; 1941-1,
G.S.O.I., W.O.; 1942-3, B.G.S. in North Africa; 1943-5, D. Plans,
W.O. ; I 945-6, D.M.O., W.O. ; I 948, Chief of Staff, Brit. Troops in
Egypt.
MAJOR-GENERAL SIR G. BRIAN 0. TAYLOR, K.B.E., C.B.
1905, Commissioned R.E.; 1914-18, Served European War, France,
Belgium and Balkans; 1918-19. D.D.W. Salonica; 1929-31, C.E. to
R.A.F., Iraq; 1935-37, A.D.W., W.O.; 1937-9, C.E., Northern
Command; 1939-40, D.F.W.; 1940-1, Inspector Fortresses and Dir.
Bomb Disposal, Home Forces; 1941-3, M.G.R.E., later E.-in-C.
Persia and Iraq.
GENERAL SIR MAURICE G. TAYLOR, K.G.B., C.M.G.,

D.S.O.
1900,Commissioned R.E.; 1914,Staffcollege, Camberley; 1914-18,
Served European War, France, Belgium and Gallipoli; 1919-21,
D.D.Mov., W.O.; 1921-5, Sen. Instructor Staff College, Camberley;
1925-27, A.Q.M.G., Eastern Command; 1927-31, Comd. 166th
Id. Bde. T.A.; 1932-4, Comd. 46th (N. Midland) Div. T.A.; 1934-7,
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M.G.A., Aldershot Command; 1938-9, D.M.G.O., W.O.; 1939-41,
Sen. Mily. Adviser to Min. of Supply; 1938, CoLComdt. R.E.

MAJOR-GENERAL SIR EUSTACE F. TICKELL, K.B.E., C.B.,
M.C.
1913.Commissioned R.E.; 1914-18, Served European War, France,
Balkans, and Palestine; 1939-40, C.E. Brit. Troops in Egypt and
Mid. East; 1940-4, D.W., Mid. East; I ~ M E.-in-C.
,
Mid. East;
194-45, D.W., zIst Army Group in Invasion 0fN.W. Europe; 1945.
C.E. ~ 1 sArmy
t
Group, Germany; 1946-48, E A - C . W.O.
MAJOR-GENERAL P. A. ULLMAN, C.B., O.B.E.
1915,Commissioned R.E.; 1916-18, Served European War, France,
Belgium and East Africa; 1923-4, Operations in Waziristan; 1938-9,
Operations in Palestine; 1941, C.E. in Mid. East; 1941, Dep.
E.-in-C. Mid. East; 1941-3. C.E. 2nd Corps, Home Forces; 1943-4,
D.W. and C.E. Persia and Iraq; 194-5, D.D.W. zIst Army Group
in N.W. Europe; 1944-6, Dep. E.-in-C., W.O.; 1946-8, C.E.,
ALFSEA.
MAJOR-GENERAL A. V. T. WAKELY, C.B., D.S.O., M.C.
1906, Commissioned R.E. ; 1914-18, Served European War, France
and Belgium; 1923-4, Staff College, Camberley; 1933, Mohmand
Operations; 1938-40, B.G.S., Eastern Command, India; 1940-2,
Comd. 7th Ind. Division; 1942, G.O.C., L. of C. Burma; 1942-3,
Comd. I O I L. of C. Area, India; 1943-5, Dir. of Movement and
Director-General Transportation and Storage, Civil Supplies,
Bengal.
MAJOR-GENERAL G. G. WATERHOUSE, C.B., M.C.
1905, Commissioned R.E.; 1914-18, Served European War, France
and Salonica; 1919,St& College, Camberley; 1928, R. Naval Staff
College, Greenwich; 1931-2, Mily. Attacht, Pans; 1934-7, Brit.
Mily. Mission to Iraq; 1938-41, Inspector General and Head of Brit.
Mily. Advisory Mission, Iraq Army; 1941-4. Comd. North West
Dist. Home Forces; 1945, Dep. Commissioner Brit. Red Cross and
St. John War Organization, S.E.A.C.
MAJOR-GENERAL C. A. WEST, C.B., D.S.O., M.C.
1911, Commissioned R E . ; 1914-18, Sewed European War, France
and Belgium; StafF College, Camberley; 1930-31, Operations on
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N.W. Frontier, India; Imperial Defence College; 1938-9, D.M.S.,
W.O.; 1g4*2, B.G.S.; 1941,Delegation to Govt. of New Zealand;
1942-3, Comd. East Central Dist.; 1943-5, M.G. (Ops.). C.0.S
S.A.C., Asst. Chief of Staff, SHAEF., Joint Services Planning
Staff for C.C.G., Chief of Army Div., C.C.G.; 1945-6, M.G.A.
Southern Command.
APPENDIX A
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MAJOR-GENERAL J. F. M. WHITELEY, C.B., C.B.E., M.C.
1915,Commissioned R.E.; 1915-18, Served European War, Balkans
and E m t ; Staff College; Imperial Defence College; 1939-40,
G.S.O.1, W.O.; 1 9 4 ~ 2 B.G.S.
,
& D.D.O., Mid. East; 1943-4,
D.C.G.S., A.F.H.Q.;
1944-5, M.G.G.S., SHAEF.; 1945,
A.C.G.S., Control Commission Germany; 1945-7, Army Instructor
Imperial Defence College; 1947. Comdt. Canadian Staff College.

GENERAL SIR GUY C, WILLIAMS, K.C.B., C.M.G., D.S.O.

1
I

1

1900, Commissioned R.E.; 1914-18, Served European War, France
and Belgium; 1919,StafF College, Camberley; 1920, G.S.O.1, U.P.
Dist. India; 1922-3, Instructor Staff College, Quetta; 1923-7.
D.M.S., W.O.; 1927-8, Comd. 8thBareilly Inf. Bde. India; 1928-32,
Army Instructor Imperial Defence College; 1932-4, C.E. Aldershot
Command; 1934-7, Comdt. Staff College, Quetta; 1937-8, Comd.
Div.; 1938-41, G.0.C.-in-C. Eastern Command; 1940, Col.-Comdt.
R.E.; 194.1,Mily. Advisor to Govt. ofNew Zealand; 1944, Resettlement Officer, B.B.C.; 1946, Chief Royal Engineer.
MAJOR-GENERAL W. D. A. WILLIAMS, C.B., C.B.E.
1917,Commissioned R.E.; 1917-18, Served European War, France
and Belgium; 1919-20, Operations in Iraq and N.W. Persia; 1930-2,
Operations in Burma; 1933, Staff College, Camberley ; 1939-40,
A.Q.M.G., W.O.; 194c-41, A.D.Mov., W.O.; 1941-3, D.D.Mov.,
W.O.; 1943-7, D. Freight Mov., W.O.
MAJOR-GENERAL B. T. WILSON, C.B., D.S.O.
1905, Commissioned R.E.; 1914-18, Served European War, Egypt,
Gallipoli, France and Italy; 1929-3, Chief Staff Officer Sudan
Defence Force; 1935-7, Comd. Lahore Bde. Area, India; 1 9 3 7 3 ,
Comd. Nowshera Bde., N.W. Frontier Province, India; 1939-41,
Comd. 53rd (Welsh) Div., Home Forces.
n.e.*u'
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MAJOR-GENISRAL F. V. B. WFITS, C.B., C.B.E., D.S.O., DZC.
1907, Commissioned R.E.; 1914-18, Served European War, France
and Mesopotamia, in command of bridging operations over River
Tigris at Shumran, Feb., 1917; 1919, Operations in Kurdistan;
1920, Operations in Iraq; 1922, StaE College, Quetta; 1927,
Shanghai Defence Force; 1930-2, Instructor Staff College, Camberley; 1933-4, C.R.E. 5th Div.; 1935, G.s.0.1. 5th Div.; 1936,
Operations in Palestine; 1937-38, B.G.S. Western Command,
India; 1938-9, Comd. 8th Bareilly Inf. Bde.; 1939. Comd. 45th
(Wessex) Div., Home Forces; 1940, D.C.G.S., B.E.F., France; 1940I, Comd. 59th (Staffordshire) Div., Home Forces; 1941-3, Comd.
Bombay Dist.; 1943, Off. G.0.C.-in-C. Southern Army, India;
1944-7, Lieut.-Governor and Sec. Royal Hospital, Chelsea.
MAJOR-GENERAL C. G. WOOLNER, C.B., M.C.
1912, Commissioned R.E.; 1914-18, Served European War, France
and Belgium; 1919, Staff College, Camberley; 19379, Comd. Trg.
Bn. R.E., Chatham; 1939, Dep. Comdt. S.M.E. Chatham; 1939-40,
G.S.O.1, H.Q., of E.-in-C., B.E.F., France; 1940, Comd. 8th Id.
Bde., B.E.F. and Home Forces; 1940, Comd. Sierra Leone Area;
1941-9, Comd. 81st (West African) Div.; 1944-7, Comd. Mid-West
Dist., Home Forces.
MAJOR-GENERAL B. IC. YOUNG, C.B.E., M.C.
1912, Commissioned R.E.; 1914-18, Served European War, France,
Balkans and Palestine; 19363, C.R.E. 2nd Div.; 1940-1, Comd.
Inf. Bde.; 1941-2, C.E. in Mid. East; 1943, M.G.R.E., A.F.H.Q.,
N.W. Africa; 1944-5, C.E., Home Forces.
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1939-45 War Portrait Gallery

I

THEfollowing pages contain reproductions of the 1939-45 \Var
Portrait Gallery which at present are hung in the Gallery of the Hall
of the R.E. H.Q. Mess at Brompton Barracks, Chatham.
The ranks, decorations and appointments arc thosc actually
written undcrneath the portraits.
I n most cases the descriptive rank corresponds to that held by the
officer at the time his portrait was made. The appointmcnts shown
do not covcr all those hcld during the war, but only the morc
important ones on account of which the officer concerned was
selected for inclusion in the Gallery. The portraits are not related
to the list of officers whose records of service are given in Appendix A,
but arc confined to thosc rxistinq in the Portrait Gallery.
The 1914-18 \Var Portrait Gallery, reproductions of which are
given in Volumes V, VI, and VI1 of the Corps History, are now
(1958) hung in the OKicers’ Mess at Gordon Barracks, Gillingham.
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Lt Gen Sir Clarence A Bird KCIE CB DSO EinC
India MGO India

Maj Gen R L Bond CB CBE DSO MC EinC India GOC
Ceylon

Maj Gen N C B Brownjohn CB OBE MC Deputy Assistant
Chief of Staff Surpreme HQ Allied Expeditionary Force MGA
Middle East

Maj Gen A M Cameron CB MC Comd 6 AA Group Air
Defence Surpreme HQ Allied Expeditionary Force

Maj Gen A D Campbell CBE DSO MC CE Second Army

Lt Gen Sir Dudley S Collins KBE CB DSO DQMG
at War Office

Maj Gen N A Coxwell-Rogers CB CBE DSO Maj Gen RE
Allied Forces HQ North Africa CE 15th Army Group

Maj Gen K N Crawford CB MC Director of
Air at War Office

Maj Gen B E C Dixon CB CBE MC

Lt Gen Sir William G S Dobbie CGMC KCB DSO

Maj Gen A C Duff CB OBE MC DQMG at War Office DQMG
Allied Forces HQ North Africa

Brig F E Fowle CBE MC Deputy Director RE Equipment,
Ministry of Supply

Brig B T Godfrey-Faussett CB DSO OBE MC ADC
CE 8th Army CE 15th Army Group

Lt Gen Sir Maurice F Grove-White KBE CB DSO Comd
II AA Corps MGGS British Army Staff USA

Maj Gen D Harrison CB DSO EinC SE Asia Command

Maj Gen W F CB CIE CBE DSO MC CE Allied
Land Forces SE Asia

Maj GenJ C F Holland CB DFC MG RE Allied Forces
HQ North Africa

Maj Gen H B W Hughes CB DSO OBE
EinC Middle East

Maj Gen P W Hutson CB DSO OBE MC Deputy EinC India

Maj Gen Sir J Drummond Inglis KBE CB MC
CE Home Forces CE 21 Army Group

Maj Gen Sir E Jacob KBE CB Assistant Secretary
War Cabinet Office

Lt Gen Sir Charles J S King KBE CB CE Home Forces EinC
at War Office

Maj Gen S W Kirby CB CMG CIE OBE MC Deputy CGS
India Deputy Commander Control Commission Germany

Brig F H Kisch CBE DSO CE Eigth Army

Maj Gen J S Lethbridge CB CBE MC Liaison Officer and
Supreme HQ Allied

Maj Gen Sir Donald J McMullen KBE CB DSO Director
Transportation in War Office

Lt Gen Sir Gordon M Macready Bt KBE CB CMG DSO MC
Assistant CIGS at War Office Comd British Army Staff USA

Lt Gen Sir Giffard Le Q Martel KCB KBE DSO MC
Comd 50th Division Comd RAC

Gen Sir Edwin L Morris KCB OBE MC Comd
IX Corps CGS India

Maj Gen C S Napier CB CBE Chief of Transportation
Supreme HQ Allied Expeditionary Force

Lt Gen Sir Philip Neame VC KBE CB DSO Comd 4th Indian
Division Western Desert GOC Palestine GCO Cyrenaica

Maj Gen R P Pakenham-Walsh CB MC EinC
BEF France

Maj Gen I S O Playfair CB DSO MC Chief of Staff SW
Pacific MGGS SE Asia Command

Lt Gen O L Roberts CB CBE DSO Comd 23rd Indian
Division and XXX Indian Corps

Lt Gen Sir Brian H Robertson Bt KCVO CB CBE DSO MC
Chief Admin Officer East Africa and Eighth Army Italy

Maj Gen Sir Horace E Roome KCIE CB CBE MC
EinC India

Maj Gen G N Russell CB CBE DQMG (Mov and Tn) India

Lt Gen Sir ronald MacK Scobie KBE CB MC Comd 70th
Division and Tobruk Garrison GOC Maltaa GOC Greece

Lt Gen Sir Frank E W Simpson KBE CB DSO
DMO at War Office

Brig J S W Stone CBE MC CE Second Army

Lt Gen R G W H Stone CB DSO MC GOC
British Forces in Egypt

Maj Gen C S Sugden CB CBE
DMO at War Office

Maj Gen Sir G Brian O Taylor KBE CB Inspector Fortifications
and Bomb Disposal Home Forces EinC Persia and Iraq

Maj Gen Sir Eustace F Tickell KBE CB MC DW and later
EinC Middle East DW 21st Army Group

Maj Gen G L Watkinson DSO Comd 1st Assault Brigade

Maj Gen C A West CB DSO MC Assistant Chief of Staff
Surpreme HQ Allied Expeditionary Force

INDEX TO VOLUME IX
NOTES
1.

The index has for clarity been divided into three sections:

I. General.
11. Royal Engineer Units and Formations.
111. Units of Engineer Corps of Commonwealth Countries.
2. In some items of Section I, and in most of Sections I1 and 111, the following abbreviations are used to indicate reference to activities in various theatres of war and in the
Post-war period.
Hong Kong and Malaya, 1941-2.
HKM.
11.
Italy and Sicily.
Min.
Minor and non-operational theatres.
North-West Europe, Normandy to the Elbc.
NWE.
PM
Post-war.
South-Emt Asia, including India, Burma, Malaya and Singapore ,945.
SEA.
I. Errata
<
O n page 361,line 6, for “284” read “289” Field Park Company.
O n page 363, ten lines from bottom, for “552” read “553” Field Company.
O n page 468, line 3, for “Hockwald” read “Hochwald”.
O n page 526, nine lines from bottom, and in footnote, for “Colly” read “Callcy”.

I. GENERAL
Aa River, 510
h t , 404,
“Abdulla bridge, 488
“Aberdcen”, 231
Accommodation, It. 31,70,71;
HKM. 134;
SEA. 181, 305 et seq., 454; A4in. 527,
138; PW. 548,552. 558, 560, 57’
“Ace track, 66
Adami, Lieut.-Col. G. D. S., 402, 502
Adige River, 78, ro2-5
Administrative “Box”, Sinzwaya, 209
Administrative installations, It. 30, 31, 59,
7 0 ; SEA. 181,295,305 et scq.; NWE.
428,453,454; P W . 5 6 3
Advanced Base, 449, 452-5, 475
Aerial ropeway, 60, 68, 239
“AFLOC”, 531-4
Africa, W., fjw4
“Airlift”, Operation, 552, 553
Air Survev. 242
~ i transportorganization,
r
295. 308, 309
Air trooping, 308
Airborne COT, 401, 479, 488, 497.498.

lln

Akyab, 235, 256-8
A l h m Canal, 398-5
Alexander, Fd.-Mar. Earl, r , 34, 35, 38,
164, 167, V L 173. 183
Aliakmon River, 544
Allied Armies in Italy (A.A.I.), 36-8, 69,

624
Armoured Vehicles R.E. (AVRE), 329 et
req.
Armstrong, Brig. E. F. E., 317
Army, First, 34, 35
Second, 326 e t seq., 439. 455, 474 et
Seq., 505
Fifth, 14, 20, 25, 32, 46, 63 et req.
Eighth, 2 , 1 1 , 20 et seq., 32, 36, 62, 71,
76, 77, 79 e t seq., 86, 1 0 2 , I I O
Twelfth, 284-8, 564
Fourteenth, 204, 2 2 1 , 238 et seq., 261
et req., 282, 284, 193, 564
First Canadian, 327, 376, 439 et seq.,
455-70, 505. 5‘9
First US., 325.350-2,439.455.457
Third U.S., 326, 376. 377. 439. 459
Seventh US., 2 , 11, 398, 437. 457, 503
Ninth U.S., 437, 457 et seq., 505
Army Group, I Ith, 204, 245
1 5 t h ~1 , 3% 35,36, 38,82, 118
18th. 14

h0
. sedt. 11)
Amhem, 401-10, 421, s i 9
Arno River, 63
Arromanches, 369
“Arrow” boom. 5 0 1
“Arrow” track,’e3
Artificial mwnlight, 407
Artlaburg, 516-8, 549. 550
Asdic loop, 503
Asncllcs, 358, 373
Assault boats, 409
Athens, 540
Atomic bomb, 288
Auchinlcck, Fd.-Mar. Sir C., ”75, 204
Australian Engineers, (see R.A.E.)
Austria, 557, 558
Ava Bridge, 171, 271
Ayes, Capt. D., 346
Axios River, 541
I

Bad Godesbcrg, 549
Bailey, Sir Donald, 8 2
Bailey Bridge, troops, 84
Baillie, Brig. A. C., 34
Bangalore, 302, 318
Bari. 2 6 4 3 . 7 0

535
Beach exits, 322, 338 et seq.
Bearley, Maj. B. S., 4
Beaumont-Thomas, Capt., 406
“Bcehive” charges, 168

Beeringen, 398
“Beetles”, 555
Belewan, 573
Belgian Engmeen, 3 9 1 . ~ 9 . 4 5 3 . 4 7 6 ~ 5 2 3
Bell, Brig. J. A., 426
Bcllamy, Capt. L. A. W., 381
&“gal-Assam Railway, 293, 304
Benjamin, Col. E. F., 535
Benouville, 339-41, 355, 365
Berdord, Maj. J. D., 538
Bereford-Peine, Lieut.-Gen. Sir N. de la
P.. 178
Bctsiboka, 535, 536
Beveland. A I I e t sea.
Canal,’+i4-r6
Biddulph, Col. F. J., ‘65
BifcrnO River, I Z O ~
ninny, Lieut.-Col. R. A. G., 178, 576
Bird, Lieut.-Gen. Sir C. A., 316, 580, 598
Black, Lieut.-cOl. R. E., 379, so*
“Blackfrim” Bridge, 502
Blenkinsm. Col. R. I. C.. I C .
Blk,~B&’P. W., 526,330
“Blockbustcr”, Operation, 468
“Bobbins”, 329, 338, 346

.

~I

I

Boeapr countw. 162

..

Bornford. Brig. G., 291
Bond, LieubGen. Sir L. V., 128, 581
Bond, Maj.-Gen. R. L., 316, 534, 58r,
c,,R

JJ”

Boom, 391
Boom, 44,4752 5 0 2 , 503
Borneo, 133
Bouldcn, Licut.-Col. C. B., 178
Boulogne, 395. 396, 451
Bourg Leopold, 422
Bowra, Brig. E. V., 3 ~ 7
“Box” defensive, 118
Boyd, Lieut.-Col. I. H. F., 255, 271
Boyd, Lieut.-Col. J. H., 336, 357. 366,
501, 570
Bradford, Col. J. E. S., 291
Bradley, Gen. O., 326,376. 439. 44% 473
Bradney, Brig. E., 318
Brahamaputra River, 176, 183,299. 311
Brcnc, Capt. D. A., 941
~.
Bremcn, 512-5
Breskcm, 411-4
Brickmaking, 76, 1x9, 188, 208, 448
Bridpcs, (see named bridEes and rivers and
River crossings, opfoscd)
Bridge Coys., R.A.S.C., 81, 402, 483. 504
ro6-335, 337, 355
1*&4011 489
Bridging Camps, I 15
Bridging Establishments, 82

Bridging, supply of equipment, 53, 94,
96,97. 101, 105, lw-11
Brig@, Brig. R., 532
Brindisi, 15, 18
Brimmead, Col. K., 18
British Army of the Rhine (B.A.O.R.),
546 et scq.
British-Indian Division, 578
Brittcn, Maj. R. W. T.,270
Broad, Lieut.-Gen. Sir C., 178
“Broadway” Airlanding ground? 227-30
Brooke-Popham, Air Marshal Sir R., 121
Broomhall, Brig. W. M., 546
Brown, Col. D. F., 475
B r o w , Brig. R. LI., 32
Brown, Lieut.-Col. T.P., 574
Brown, Lieut.-Col. W. W., 3, 36
Browning, Brig. C. E. A., 5, 317
Browning, Lieut.-Gen. Sir F. A. M., 401-

.In

Brawnjohn, Maj.-Gen. N. C. D., 581. 599
BI’us~Is, 390. 4433 523
Buchanan, Maj.-Gen. A. G . B., vii, 581
Buchanan, Brig. E. J. B., 37
Bucknall, Lieut.-Gen. G. C., 330
“Buffaloe”, 413-20, 446, 462 et scq., 517
Bulldozers, (see Dozen)
Bunker “Bwtinp”, 106, 212. 2 2 0 , 260,

C a ~ p & & , ‘55-299
1fi3
Command, ~60,
Country, 1 5 6 9
Climate, 159
Engineers (S & M), 155, 164,
Burma Road, 159, 170, I 79,225
Buthidaung, 188, 206
Caen, 363 et se+, 37% 375, 376, 423, 424,
429-31
Canal, 335, 3 3 ~ 4 1 , 3 5 6
Calais, 397.427
Caldwell, Brig. M. R., 14
“Caledonian” Road, 490, 491
Calvcrt, Brig. J. M., 195, 196, 2 2 6 9
Calvert, Lieut.-Col. S. D., 267
Cameron, Maj.-Gcn. A. M., 581, 599
Carnodage and deception, 5, 45, 49
Campbell, Maj.-Gen. A. D., 330, 439,474,
560,600
Campbell, Brig. C. A., 505
Canadian Enpineen, (see Roval C.E.)
Canal elearaice, 453-9. 550,’55’
Cancello, 18, 19, 31, 56
Caodiehino. 1 7
Capua, 18, 19, 115
Cardale, Col. W. J., I , 36, 38
Carey, Brig. L. F. de Vic, VLI
Camichacl, Col. C. A., 318
Cam, Lieut.-Col. H. R., 335, 366
,

I

Carroll, Lieut.-Col., 201
Casa Blanca, I
Cancna, 61
Casenta, 37
Cassclls, Gen. Sir R., 174
cauidv, Lieut.-Col. RJ.. . (R.C.E.),.~38s
...
Casinb, 46, 4 a 5 2
Casino Task Force, 5-1
Catcllamare. 75

CausW&, ‘279, 368
Cave-Brownc, MaJ.-&n. W., 582
Cavcndish, Brig. H. P., 318
“Cavcndish” Track. a6
Cement production; it. 75,
.. I 19;
. SEA. 307
Centaurdozen, 514
Ccntral Command, India, 3’7
C-no
River. 50
Channel Ports, 394-7, .&<,45’
Chatficld, Mr. J. M., viii
Chatham. Lord. a16
Chccth-.
Mai:-i‘ren. G.. 582
Chcrbowi, 36;, 430, 451. Chmhyrc, Lieut.-Col. H. L., 557
Chiang Kai-Shck, Marshal, 163, 236, 261
Chief of Staff. Suorcmc Allied Command
(COSSAC), .422
Chindits, 195, 196, 225-34
Chindwin River, 158, 171,242 et scq., 290
Chittagong, 183, 187
“Chocolate Staircare”, 141, 241
.
“Chor.ringcc”. 227
Christie, Brrq. \Y. D. \ I . , 387. 562
Chrisrison. Gen.Sir A. P. F . 2 w . 210. mi&
Churchil1,’Sir Winston, r, ;27,-;50, ‘23;

__

.&

Coal”M’inink open-&< .
R I O ,si8
..
Coast dcfen&s,-qi 7
“Cochranc’s Circus”, 226
Cocks, Lt.-Col. A. D. B., 336
Cold storage, 72
Cole, Brig. W. S., 560
Colley, Lieut.-Col. F. L., 516
Collins, Lieut.-Gen. Sir D. S . , 582, 600
Collinr, Col. M. 0..
.241
I
Cologni, 549
Commonwealth Division, 579
Communications, engineer, 102, 484, 485
Consondola, 97

~

~~
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centralized. of eneinccr work.

Dewing, Maj.-Gen. R. H., 583
Diago Suarcz, 535
Dickcmon, Lieut. J. C., 331
Dieppe, 3% 427
Dimapur, 183, 294,298
Dimapur-Irnphal Road, 191, 197, 213
Dipang Bridge, 144
Director General Civil Defence Singapore,
146
Director General Military Railways Scrvice, 28, 39
Director of Engr. Resourca, India, 309
Director of Personnel. India. 118
Director of Ports and I.W.T.; 2 1 s A m y
GP.9 37% 37’
Dircctor ofServices Works, 532
Director of Survey, A.F.H.Q., 32
Home Forces. 115
S.E.A.C., 19;
War Office, 326
2 1 ~ Army
t
Gp., 325
Director of Transportation, A.F.H.Q., 34,
39
India, 311, 318
War office, 324
2 1 s Army Gp., 325, 42’-3, 449, 511
Director ofworks, A.F.H.Q.,34, 38
war Office, 3 17
Dives River, 323, 335, 339 e t seq.
Divers, 551
Divisions, (see under Divisional Engineers
in Sects. I1 & 111)
Dkon, Maj.-Gen. B. E. C., 37, 560, 583,
602

Dobbic, Lieut.-Gen. Sir W. G. S., 128,
rgo, 583, 602
Dock units, 304, 530, 576
Doinaieon. 181
Dortm&dlE& Canal, 509, 510, 551
Douvres Radio Station, 354, 362
Dowson, Lieut.-Col. A. H., 33
Dozen, 97. 99, 239. 321. 338. 344.
461, 485. 488, 5!4, 559
Draeger Engineer Brigade, 556, 557
“Dreadnought” rafrs, 232
Duchcsne, Brig. C. C., 2
Duff, Maj.-Gen. A. C., 584,603
Dufferin, Fort, 270
“Dumbo” Pipeline, 45’
D w d d o r f , 549. 552
Dust, 255.273, 274,
Dutch Civil Authorities, 454, 478, 55
Engineer Units, 521, 556, 576
Dutch E. Indics, 564, 573-6
Dvkes bombed. 5a6

.

Earp, LieutXol. E. L.L., 57
East Africa, 56r-3
East African Engineers, 535-7, (see also
Sect. 111)

I

INDEX

“Eaotcm Amy”, boalo, 253
Eartcm Army,I n d i p 317
Earton, Leut.-Col.
Easton.
Lcut.-Col. P.
P.A.,
A.. 216
236
Edwarhs. Brig. A. B. D.,38;
D., 38, 424
Edwards,
Eindhovin, 421,
& I * 422, 447
Eindhovcn,
Eisenhower, Gen. D., 1, 34, 35, 37. 40,
324 et seq., 385. 443. 463, 469, 492.
5052 5‘9
ELing, Col. H. C. W.,20, 46
E.L.A.S., 54,-3
Elbc River, 515-18, 5&50
“Electric Ark”, 73
Elcctricic, supply, If. 30,73,74; NWF. 375,
376.429.430.453
Element “C”, 328, 330
“Elmhant Bill”. 202
Eleghant brid&, 197, 202, 243
~

,

~~

”

E k c r i c h , 473
E m & Waer Canal, 509
Engineer-in-Chief, India, 180, I@, 301 et
seq., 316
Deputy, 316
Mid. Eart, 33
Pakistan, 316
War office, 32!, 322, 472
Equipment, engineer, developed, 324
Escaut River, R ~ R
Estab. Eng. S&ca, 563
Ewe River, 379
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