ISSN 0035-8878

T¶LHE

ROYAL
ENGINEEIS
JOURNAL
INSTITUTION OF RE OFFICE COPY
DO NOT REMOVE

Volume 101

DECEMBER 1987

No 4

THE COUNCIL OF THE INSTITUTION OF ROYAL ENGINEERS
(Established 1875, Incorporated by Royal Charter, 1923)
Patron-HER MAJESTY THE QUEEN

President
Major General E G Willmott, OBE, MA, FBIM, AMICE ..................

1987

Vice-Presidents
Brigadier F G Barton, CBE, BSc ....................................
Major General C J Rougier, CB, MA, FICE ...........................

1985
1986

Elected Members
Brigadier J F M Grear, OBE, MBIM ............................
Captain J H Fitzmaurice ....................................
Captain S R Cox ..........................................
Colonel R H Aylmore, MA ...................................
Colonel J H G Stevens, BSc, C Eng, FICE .........................
Lieut Colonel L J A Ayling, TD, MA, MIMechE, FlnstPet, MBIM .....
Lieut Colonel R H Smitherman, BSc, MICE, MIE(Aust), MSc ........
Major M G W Whitton ....................................
Brigadier C W Woodburn, MA ..............................
.
Colonel A F George, TD, BA, BSc, LLM ..........................
Lieut Colonel C G A Nash, MBIM, MIOP .......................

1985
1985
1986
1986
1986
1986
1986
1986
1987
1987
1987

Ex-Officio Members
Brigadier F G Bevan, BA, MINucE ...............................
D/E-in-C
Colonel J N H Lacey, OBE ......................................
Col PB7
Brigadier J M Lucken, BSc(Eng) .............................
Comdt RSME
Major-General P F Fagan, MBE, MSc, ARICS, FBIM..............
D Mil Survey
Colonel B J Sanderson, OBE ................................
Regt Colonel
Brigadier G B L Campbell, BSc(Eng) .......................
Comd 11 Engr Gp
Brigadier J N S Drake, BSc, MICE, MIE(Aust) ....................
D Engr Svcs
Brigadier R J N Kelly ............................................
DPCS
Corresponding Members
Brigadier Khurshid Ghias Ahmad, S Bt, BSc, FIE (P)
Pakistan Engineers............................................
Brigadier M J F Stephens, BA, CEng, MICE
BAOR ......................................................
Major General A L Suri, AVSM
Indian Engineers..............................................

1981
1987
1986

Secretary and Editor RE Journal
Colonel G W A Napier, MA .......................................

1985

Treasurer
Brigadier L P Bennett, CBE .......................................

1986

Bankers
Lloyds Bank, Ltd, Cox's and King's Branch, 6 Pall Mall, SW1

ISSN 0035-8878

THE ROYAL ENGINEERS JOURNAL
©

Published Quarterly by The Institution of Royal Engineers,
Chatham, Kent ME4 4UG. Telephone Medway (0634) 42669

©

Printed by Staples Printers Rochester Limited, Love Lane, Rochester, Kent
Volume 101

DECEMBER 1987

No. 4

Contents
PAGE

1
2
3
4
5

EDITORIAL
NEW PRESIDENT-INSTITUTION OF ROYAL ENGINEERS
PUNIAB JOURNEY 1947. By Colonel J H Shirlaw (with photographs)
175 YEARS OF THE RSME. By Captain S R Cox (with photographs)

BOMB DISPOSAL. THE WORST IS YET TO COME. By Brigadier J B Wilks

CBE

242
242
244
253

260

6 REMOTE EXPLOSIVE DESTROYER FALKLAND ISLANDS ROYAL ENGINEERS

(REDFIRE). By Major R C Swanson(with photograph)

7 DISCOVERY AND CLEARANCE OF A PUCARA CRASH SITE ON BLUE MOUNTAIN IN THE FALKLAND ISLANDS. By Captain P A S Jefferson (with

photographs)

8 THE BECKTON GASWORKS BOMB. By Major G S Lucas (with photographs)
9 OPERATION ANGORA. By Major J C Walmisley (with photographsand

figure)

10 CROWN REVISITED. By Colonel J H G Stevens (with photographs)
11 COMBAT EARTHMOVING-ARE

Banks (with photographs)
12 69

264
266
270

274
279

WE REALLY SERIOUS? By Major E C

283

INDEPENDENT FIELD SQUADRON DETACHMENT WITH UNITED NATIONS

FORCES IN CYPRUS (UNFICYP). By Lieutenant (QGO) Judbahadur

Gurung (with photographs and map)

13 THE PROFESSIONAL MILITARY ENGINEER. By Major C D Yule MBE
14 THE COOPER'S HILL MEMORIAL PRIZE
15 INSTITUTION PUBLICATIONS
16 MEMOIRS
LIEUT GENERAL SIR KENNETH MCLEAN KCB KBE

COLONEL G H B Moss
MAJOR GENERAL C R PRICE CB CBE
MAJOR GENERAL W A M STAWELL CB CBE MC
BRIGADIER A PRAIN CBE
MEMOIRS IN BRIEF

17 CORRESPONDENCE
M INST RE?
THE BAILEY STORY
NEW AVRE, NEW CONCEPTS
MANAGEMENT OF TODAY'S SAPPER OFFICER
18 BOOK REVIEWS

287
292
296
297

298
299
300
301
302
303
304
305
305

306
308

Authors alone are responsiblefor the statements made and the opinions
expressed in theirpapers
4,250

Editorial
FORTY YEARS ON
IN August this year both India and Pakistan celebrated forty years of Independence.
We take this opportunity of saluting our friends in both the Pakistan and Indian
Engineers and wishing them all good fortune in the years to come.
Whatever judgement history may make on the political role of the British in the
Indian sub-continent the legacy of British engineers is substantial and enduring, and
it is with some pride that we recognise the great part played by military Engineers
in this. Many of the great men who made such significant contributions to the country
are still honoured in both India and Pakistan although their names are scarcely known
here at home. Their achievements, often in the face of immense difficulties were epic.
Reading about them today is a humbling and at the same time inspiring experience.
The catalogue includes canals, irrigation systems, hydro-electric schemes, roads,
buildings, telegraph and, of course, railways. The sine qua non was Survey. The roll
of honour includes such names as Sydenham Clarke, Durand, Cotton, Napier,
Scott-Moncrieff, Battye and Browne to mention but a few.
As the Royal Engineers have made their mark on the Indian sub-continent, so has
the sub-continent left its mark on the Royal Engineers. We view with much appreciation the shared experiences of the past which enriched the Corps through the
opportunities they gave for the development of professional expertise and the spirit
inherited from these experiences of spectacular achievement against huge odds. But
to those of us who never enjoyed the experience of this service what stands out
preeminently from the recollections of those who did, is the strength of the bonds of
comradeship and affection that were forged with the people of the sub-continent in
their joint activities in peace and war, creating a mutual respect transcending in its
significance any physical legacy.
This issue of the Journalmarks the anniversary with the article by Colonel Shirlaw
which recaptures the atmosphere of the tensions of 1947 with dispassionate affection.
Future issues will contain an account by Colonel Lawrie of his recent visit to Pakistan
and by General Rau of the work of Sir Arthur Cotton.

New President-Institution of Royal
Engineers
MAJOR GENERAL E G WILLMOTT OBE MA
MAJOR GENERAL E G WILLMOTT was elected to succeed Major General P C Shapland
as President of the Institution of Royal Engineers on 21 October 1987.
He is conscious of the debt we owe to our predecessors both recent and long past.
He noted with pride the work of the Corps in all phases of the operations in the South
Atlantic. Accordingly he will seek to maintain and develop the culture of the Corps
by sustaining our heritage and providing for innovative ideas.
This work will preserve our ethos. He believes that the Corps heritage needs to be
visible so as to act as a beacon and guide for those grappling with the issues of
today-whether in combat, logistics or in the realms of survey and the postal service.
He will seek to develop the codes and principles of our profession so that past
experience will provide support for the present.
From early work done by officers of the Corps sprang our own Armoured Engineers,
the submarine service, the Royal Flying Corps, the Royal Tank Regiment as well as
substantial elements of the Royal Signals, Royal Corps of Transport and the REME.
With this in mind, Major General Willmott will seek to offer the pages of the Journal
for those with innovative ideas.
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clerks from local administrative units travelling individually and unarmed. I was to
be OC Train and the only British officer aboard.
There was only just time to have an O Group, round everyone up, and pack kit in
time to establish ourselves on the station platform in correct positions for entraining:
one troop in the carriage just behind the engine, one in the very last carriage, and the
third distributed in groups of three and four for close-in protection. There had been
reports of people sneaking along the side of a train, grabbing a protruding rifle with
such force that the owner was knocked out by the butt, and then making off with the
rifle. So each troop was to make a barricade of kitbags etc on the inside of the
compartment, leaving only the muzzles protruding (Photo 2).
With the possibility of collusion between railway staff and local attackers very much
in mind, I intended travelling on the engine, at least initially and in areas where
ambush seemed most likely. It had seemed prudent to have a Sikh rifleman on each
side for protection, but there just wasn't room on the footplate for all of us, and
putting the men on the coal in the tender was such an unpleasant alternative that I
ended up sharing the footplate with just the driver and his fireman.
Having made a great effort to get ourselves in position in time, the train, of course,
was late; and when it did arrive stopped short of the position on the platform where
the station staff had declared it would assuredly stop. While we were moving towards
our allocated carriages there was a sudden silent rush of civilian refugees who appeared
as if by magic from all corners of the station. This took us all by surprise as they
occupied all the places in the train and started climbing on the roof. The Jemadarof
the front troop reported that he could not get his men aboard because all the places
intended for them were already full.
"Get them out" I said.
Getting them out proved to be much more easily said than done. Cajolery, persuasion
and threats had no effect at all, and it was necessary to drag screaming women and
children out of the compartments and dump them on the platform. The empty places
thus created were immediately filled by other refugees from the other side of the
train; when the Sikhs went back to deal with the newcomers, the original occupants
climbed back in as well, and everyone disputed volubly and lengthily over the right
to occupy the compartment. The eviction process ground to a halt with the refugees
firmly established inside the train and ourselves, the rightful passengers, outside on
the platform.
Everyone seemed to be looking in my direction; and not for the last time on that
particular journey, unexpected disaster seemed to be engulfing us without my having
the slightest inkling as to what, if anything, could be done about it.
Salvation appeared in the shape of Gurkhas: also not for the last time on that
particular journey. On this occasion there were lots of them with several British
officers including the Battalion Commander. He gave orders that the train would not
be leaving but was to return immediately to wherever it had come from; everyone,
troops, refugees, station staff were to leave the station area quickly. Apparently a
Muslim battalion travelling up from India had got out of hand and was shooting up
refugees on stations as they passed through. The Battalion Commander had orders
to clear everyone from their path, and to prepare a suitable reception for the errant
battalion.
Somehow the Gurkhas had no difficulty in clearing the train, the refugees disappeared as quickly and as silently as they had come, and we assembled in the station
approach without any transport but with quite a lot of heavy personal baggage. The
men could return on foot to the huts they had recently left, but there seemed no way
of transporting our baggage: so we made a pile of it beside the approach road,
positioned a troop under some trees where we could observe our property, and cover
it by fire if necessary, and I spent a quiet night under the trees with them.
Next morning, activity around the station had returned to normal and there was
a steady traffic of people on foot, on bicycles or in tongas. As no one showed any
surprise or resentment at finding a band of bearded Sikhs established in a corner of
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down line, or at specially constructed passing places. We had been diverted into one
of these.
After a while I had a bright idea: why not ignore the red signal and proceed slowly
down the line to find out the cause of the hold-up ahead. Not possible, replied the
driver, because the points were set against us. Somewhat later I had a brighter idea:
why not back the train out onto the main line and then go on slowly to find out the
cause of the hold up. Still not possible, said the driver, the points were set against us
behind as well.
As the full import of his words penetrated, a nasty chill seemed to settle around us.
We could go neither forwards nor backwards! There had been collusion and we had
been trapped for massacre! Indeed to the east, a dark wood with a road behind it
parallel to the railway made an ideal forming up place, and rustlings were just audible
in the undergrowth as of attackers assembling. To the west, an area of growing crops
showed no signs of movement, but could still provide cover for large numbers creeping
up on us. Everything fitted in! Dawn was not far off and at first light we could expect
a sudden rush of fanatics with knives and spears and swords, possibly reinforced by
tribesmen from the Frontier after loot and bloodshed. Fortunately we had time to
prepare and I hastened along the train, urgently but quietly waking up sleepy Sikhs,
getting them into 'Stand To' positions and pointing out aiming marks for the Brens.
While still in Chaklala all Bren magazines had been loaded with 1:3 tracer. The
idea was to put a visible curtain of fire along the sides of the train from the troop
positions at each end. The gunners, who were perched uncomfortably in their
compartments with only gun barrels protruding, had orders to fire in long bursts, 10
to 15 degrees out from the sides of the train, choosing aiming marks which were past
the other end of the train and which were solid enough to absorb the incoming rounds.
Anyone getting through this curtain was to be tackled by riflemen: but, remembering
the Muslim battalion of the previous night, I had impressed on everyone the importance
of not shooting unless it was absolutely essential. We were a long way inside hostile
territory and would undoubtedly be blamed for any incident that might occur.
To avoid accidental discharges, everyone travelled with weapons unloaded: the
signal to 'Stand to and Load' was to be a single Very light fired from the engine along
the side of the train. Fire orders could be given verbally to the troop just behind the
engine if necessary. The signal to cease fire was to be two Very lights close together.
Actually, it seemed most unlikely that, once out of the North West Frontier area, a
mob would attack a train as heavily armed as ours: but in the dark they might not
realise just what they were taking on, and there was always the possibility of a band
of Pathans from the frontier, not so far away.
Consequently, just before dawn I was standing on the footplate, Very pistol in hand,
awaiting attack, confident that the noise of the Brens and the sight of the tracer
criss-crossing our front would turn away an attacking mob before they got close
enough to be dangerous or to suffer casualties.
Half an hour later I was awaiting the rush of armed men with increasing impatience.
Half an hour later still, I was beginning to feel extremely foolish. The sun had
risen; birds were flying unconcernedly about the wood, which was much thinner and
less suitable as an assembly place than it had seemed in the dark; and the whole
countryside was completely deserted. To cover my embarrassment I made everyone
stand down with fierce exhortations about vigilance at all times, especially at dawn!
But, if we were not to be attacked, why had we been held up for so long? The
engine driver had no idea, but volunteered the information that the signal was operated
from a signal box just visible on the southern horizon, on instructions from the railway
junction ten miles down the line. So, with the intention of using the telephone in the
signal box to find out what was happening, I took an escort of two sections of Sikhs
and we advanced in patrol formation along the line.
At the signal box, the signalman was irritated, but not at all intimidated, at finding
his little cabin bristling with beards and rifles; and he was decidedly uncooperative
until the owners had been sent outside. His information was of large scale trouble at
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the junction ahead and all train movement within the sections controlled from there
had been halted. He flatly refused to allow our train to go forward so that we could
help sort out whatever trouble was going on. And when I demanded to use the
telephone to speak to his superior he showed me his means of communication: a Morse
key.
The instrument at the other end was located in the station master's office at the
junction, and it was surprising how readily a conversation could be maintained,
provided the exchanges were kept short and simple. A message dictated to the
signalman would be translated into 'Railway English' for transmission in Morse.
Fairly promptly a reply would come dot-dashing back for the signalman to write
down and translate. By this means it became clear that riots and fighting were going
on all over the station, the station master was barricaded in his office and intended
staying there until the troubles were over. No train movement up or down the line
was possible because no train could pass through the station. The station master also
flatly refused to release my train so that we could advance along the line and stop the
rioting. And when the suggestion was backed up by threats, the reply came that a lot
of people had been threatening him with personal violence recently: I would just have
to join the queue and he certainly wasn't going to release my train to help me do it.
Conceding game, set and match to the unknown station master, and completely
baffled as to what to do next, I led my little band of Sikhs back along the line. It
looked as if we were to be stuck in that siding forever. On the way back, I was
perturbed to see that the refugees had left the train and gone off for anything up to
half a mile into the open country to the west, to perform their morning bowel
movements in the growing crops. I couldn't imagine a time when they would be more
vulnerable to an assassin! But as the countryside was still deserted it seemed best, and
certainly more hygienic, to leave them there.
A little later, I was standing by the train discussing matters with the VCOs when,
on the northern horizon, on the otherwise empty road running parallel to the railway
line, appeared an army 15cwt travelling southwards. With a hasty word to the
assembled VCOs, I dashed across the intervening ground, past the wood that had
caused so much unnecessary anxiety, and waved frantically at the vehicle to stop.
Looking down from the cab were two Australian lieutenants, whom I had previously
met in Rawalpindi. They said they were going to Bombay and looked very relieved
when asked for a lift to the station in the next town. On later reflection it seems likely
that, rather than face the train journey to Bombay for repatriation, they had stolen
the vehicle and were hoping to be at sea before the theft was traced. Under the
circumstances, it was good of them to stop-but Aussies are like that.
From inside the station came sounds of commotion. But, on the approach road
outside, a company of Gurkhas was debussing from some three tonners like a pack
of foxhounds arriving for a meet. I explained myself to their British major, and
together we went to find the station master, who had indeed barricaded himself in his
office. Talking to us through the closed door, he reiterated his refusal to come out
until the riot, audibly going on at the southern end of the station, had been stopped.
The major and his men went off purposefully towards the sounds of commotion. All
the trouble was coming from the southern end of the station where there were several
sidings full of trains. The platforms and the usual facilities of a railway station were
deserted, though a few blood stained bodies showed evidence of recent troubles.
I was walking along a platform, feeling superfluous and rather vulnerable, when a
Pathan bearer, in the red and white livery of the railway restaurants, suddenly
suggested "Tiffin Sahib?" as I passed. This was, without a doubt, the best idea of the
day. Breakfast, had been meagre, supper last night seemed a very long time ago; and,
in view of the Pathan code of hospitality, the bearer's domain would be quite the
safest place on the station. So, while the Gurkhas sorted out the trouble at the
southern end of the station, lunch was served in the First Class dining room. It was
difficult to follow the bearer's dialect, but he made it clear that if we, the British, were
so foolish as to allow the locals to make all this trouble, he would soon be off home
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to gather a band of his tribesmen for some profitable looting; and we would be
welcome to whatever and whoever was left when they had finished.
I was dozing in the waiting room while the bearer kept watch when the major
returned with an English lieutenant in tow. Apparently, in the sidings south of the
station, a train of Hindu refugees going towards India had found itself alongside a
train load of Muslims just escaped from there. Fighting between the two had erupted,
the local populace had joined in, and a major riot had resulted. The lieutenant was
in charge of another train parked at the very edge of the sidings and had spent a
sleepless night trying to keep his people out of the general turmoil. When I saw his
train, I realised how lucky I was! It was of enormous length, at least twice as long as
mine, and consisted entirely of open wagons crammed with refugees. And he had only
one platoon to guard them.
But my problem was still there, still stuck in its siding. So we made our way to the
station master's office and persuaded him to come out by threatening to throw in a
hand grenade, which we did not actually possess. We explained that the riot was now
under control, so there was no reason for not releasing my train: as it passed through
the station I would board it and we would be on our way.
"Oh, no Sahib, no can do!" He explained that a train was already standing on the
main line opposite one of the platforms. Consequently it was not possible for another
train to pass through the station as it would have to come through on that line. I
expostulated that if this train was sent out northwards, it would pass by my train,
which could then be released to pass through the station on the main line unimpeded.
"Oh no Sahib, no can do! Silly buggers on train say they will not let it go forward.
They are sitting down in front of engine to prevent it moving." We walked along to
the front of the train and, sure enough, a crowd of about 500 people was sitting on
the line in front of the train; and the crowd seemed to increase as we appeared. The
solution seemed simple: back the train away into one of the sidings. We would then
clear the people off the line if they were still there when my train came in.
"Oh no Sahib, no can do! Silly buggers on train have thought of that and are sitting
down behind as well." At the rear of the train another, but smaller, crowd was indeed
sitting down on the line. Completely bewildered, I demanded an explanation.
"Oh Sahib, I am not knowing. They are saying that they will all be killed if they
go on. They will not listen to reason from me; but perhaps if you are talking to them
they will see sense."
A small crowd of elders was assembled on the platform and I proceeded to harangue
them in Urdu, about the necessity of going on to start new lives in Pakistan and the
foolishness of insisting on remaining in this dangerous place. They looked back with
that amused tolerance with which the Indian populace habitually regarded a British
officer in a state of rage; and replied patiently that all I had said was, of course, true,
and they regretted the inconvenience: but they knew that, in a siding ten miles down
the line, was a train load of murderous Sikhs, armed to the teeth and just waiting to
jump out and kill them all.
The penny, or perhaps it should be the anna, slowly dropped. I had a train load of
Sikhs in a siding ten miles up the line; we were armed! The people in front of me were
Muslims, they would have been subjected to attacks on their way through India, and
the most ferocious of the attackers would certainly have been Sikhs. They had reason
to be afraid! I explained that their information was correct; except that the Sikhs
were there and were armed, because we were a unit of the Indian Army on our way
south with our refugees. The Sikhs would not kill anyone because I would tell them
not to.
Animated debate resulted, the crowd on the platform seeming to grow in numbers.
"Supposing we do go, what will happen when we have to pass by the Sikh train?" I
offered to put a guard in every carriage to protect them until they were safely past.
This was debated and a spokesman suddenly said "We do not want any Sikhs near
our train, but will you come with us?"
"Of course it will be my responsibility to see you safely on your way."
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Debate reached crescendo, but somehow the matter was decided and the crowd
started to disperse. Half a dozen greybeards detached themselves from the rest and
stood to attention on the platform. "All right Sahib", they said "we have all served
in the army, if you say so we will go. Our lives are in your hands."
Much bustle and activity took place as refugees crowded into the train, and a large
number climbed onto the roof. Declining the offer of a compartment I climbed on the
roof with them and we set off across the sunbaked plain. I must admit that I had not
previously achieved much regard for Indian civilians: but I had to admire that lot.
They had lost everything back in India, goodness knows what they had been through
on the way, and the future seemed remarkably uncertain; but they were clean, cheerful
and philosophical as the train trundled along.
Getting them past my train presented no problems. We stopped a few hundred
yards away and I told the refugees to get inside the train, close the windows on the
side between the two trains and keep quiet. I did the same with my train; and got the
Bren gunners out to lie on the ground with the magazines off the guns. Back to the
refugee train, climb on top and we went slowly past in complete silence. Much relief
all round; as the train chuffered away festooned with refugees shouting "Pakistan
Zindabad, Hindustan Murdabad".
I was explaining the situation to the VCOs and regretting that all now depended
on a distant signalman, with whom we could not communicate, when the Military
Police Jemadarcame up with a most surprising suggestion. Unknown to me they had
their complete G1098 in two sealed box cars at the rear of the train. Being Military
Police, their G 1098 included several motorcycles, and they even had, probably illegally,
petrol. If I would provide written authority for unlocking one of the trucks, I could
have the use of one of the motorcycles! While I was making out the necessary chit,
a machine was unloaded and one of the MPs brought it to the head of the train.
I hopped on and proceeded publicly, painfully and embarrassingly to demonstrate
that it is not practicable to ride a motorcycle along a railway line. The rails themselves
are too narrow to balance on; the sleepers are so far apart that the front wheel gets
stuck down between them, especially in India where they often seem to manage
without ballast; and a little bit of a pathway between the sleepers and the edge of the
embankment proved too narrow and irregular to rely on, and disappeared altogether
at bridges or culverts. They picked the machine up and, to cover my shame at having
fallen off and broken the headlamp in full view of its owners, I set off at top speed
along the nearest available path; thus finding out by accident that the way to ride a
motorcycle from one point on a railway line to another is to follow nearby paths,
selecting those going in approximately the right direction.
A new signalman was on duty by this time and was not at all pleased at having his
domain invaded by an impatient British officer. Yes, he knew all about us. And of
course he would change the signal, and the points, as soon as the other train had
cleared the section. That would not take long; and if I didn't hurry back I would miss
my own train! I rode back, revelling in the freedom provided by the motorcycle and
in the thought of getting out of that siding at last. The signalman was as good as his
word and it was not long before the signal went down and the points went across. We
were free!
Scrambling up onto the footplate, which was surprisingly high off the ground, I
exhorted the engine driver to get going.
"Oh Sahib-no steam!"
"Of course there's steam, there it is coming out of the safety valve."
"Yes Sahib, pressure is there, but not enough water to make enough steam to keep
pressure up and pull train." Unimpressed, I insisted that we made a start.
Trains then had vacuum brakes which had to be released by applying steam under
pressure from the engine into the system. This was done by one of the handwheels,
the vacuum pressure being recorded on one of the nearby dials. Although I made sure
that the handwheel was fully turned, the gauge needle moved hesitantly across the
dial until it reached the green mark indicating that the brakes had been released.
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worked on the wreck during the period 1839-43 salvaging all that they could and
demolishing the rest by charges initiated electrically.
The same principle was used to great effect by the Americans during their civil
war. Mines were laid underwater and fired under attacking vessels destroying some
thirty-seven vessels between December 1862 and June 1865. The value of this
technique was recognised at Chatham and in October 1865 a field day included the
firing of a 4401b charge off Gillingham point. The charge had been in place for five
days and was fired through two miles of wire. Other charges were demonstrated at
different depths before moving onto the highlight of the day. The Admiralty had
provided an old frigate, the Terpischore,as a target for two 751b charges. Due to the
strong current one charge was swept too far from the frigate to be of use. The other,
fired alongside the frigate, lifted the ship 10-12 ft into the air. She then sank quickly
until she rested on the river bed.
In 1867 the Sappers were given responsibility for the defence of the ports by static
minefields. The school ran new courses to teach all ranks the skills required to lay,
maintain, and remove these mines. In 1870 the Royal Engineer Committee, which
looked at inventions and improvements to Engineer equipment, reported on the
requirement and costs of these minefields. They recommended that the minefields
must be covered by fire and by electric lights for use at night. They also recommended
that the plans of the minefields should be kept secret and that dummy minefields
should be laid. The purchase of stores started immediately allowing the first minefields
to be laid in 1872. The School of Military Engineering (SME), as the Royal Engineer
Establishment was now called, was responsible for the minefields at Chatharn and
these were used for teaching the large number of courses that were run for Submarine
Miners.
Combat developments were not the only innovative ideas to come out of Chatham
due to Pasley and those who followed on from him. By 1828 Pasley had been
experimenting to produce a good quality artificial cement. He had given up his
experiments on this when Major Reid was posted in to Chatham and showed an
interest in this development. He used clay from a new pit close to Chatham and the
results were successful. In 1830 Pasley published notes for the military use of this
cement now known as Portland Cement.
On 1 September 1848 the Establishment became the sole owner of what is now the
HQ Mess. After negotiations it had been agreed that the Royal Artillery should
establish their own mess in another building. Since then the Mess has been expanded
by several extensions. In 1861 the dining room and the north annex were added when
the number of dining members became too large for the old dining room, this became
the present ante room. The entrance hall was built by students during the period
1883-84 and in 1878 the south annex was added. A more detailed history of the mess
is due to be published in the Journalnext year.
The variety of schools started at Chatham demonstrates the wide range of activities
that had been developed in the Corps. By 1900 the school at Chatham had taught
telegraphy, electricity, photography, and steam engines as well as the better known
subjects such as tactics, fieldworks, and civil engineering.
Ballooning had come to Chatham, and departed again, by the turn of the century.
The British interest in balloons had been developed during the American Civil War
when Captain Beaumont had attached himself to the US Federal Army as an observer.
At the same time, in the UK, Lieutenant Grover had been campaigning for the
military use of balloons and after the war he and Captain Beaumont were both
attached to the Ordnance Select Committee on ballooning. Trials had been carried
out in 1863 but the first serious interest was in 1873 when the Royal Engineer
Committee was asked to prepare details of balloon equipment for the Ashanti
expedition. However the equipment could not be prepared before the expedition left.
In 1878 authority was given for £150 to be spent on experiments at Woolwich to
organise a field equipment but in 1882 all activities were moved to Chatham where
a school and a factory were set up. The labour imported from London used a secret
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on the north side of the square was burnt down. The barracks were overcrowded and
this was not solved until 1918 when huts on Great Lines were completed. The shortage
of accommodation was at its worst when, during the winter 1916-17, 1 Reserve
Battalion (formerly the Training battalion) reached its greatest strength of 3970 men.
Rationing began to take effect during 1917 when it was introduced for meat and
sugar. Throughout the war cooking had taken place on a company basis and had not
produced very good results. In March 1918 Lieutenant Colonel Weeks took command
of 1 Reserve Battalion and by converting a stable and part of the wine cellar into a
dining room and having a cookhouse built he introduced battalion cooking. This
improved the quality of cooking but the Depot Battalion did not follow suit until
1921.
At the same time Lieut Colonel Weeks changed the style of the training carried out
at Chatham. He introduced platoons to the companies and made platoon commanders
directly responsible for the training of their men. This was now very similar to the
initial system introduced by Pasley over a hundred years before.
Following the armistice the Depot demobilised over 15,000 soldiers in one year and
gradur.!ly the SME returned to its peacetime training role. In 1920 officers started to
go to Cambridge University for one year courses. This was limited to wartime officers
who then also had to do one year at SME but by 1926 all officers spent two years at
Cambridge, after their course at SME, and received a degree.
All did not remain quiet and on 5 April 1921 a national coal strike started which
was declared a national emergency. On 8 April the Army Reserves were mobilised
and two provisional battalions RE were formed at Chatham. Four provisional companies, each a hundred strong, were sent to London to provide camps for the Voluntary
Defence Force that was being formed. Over two thousand reserves were mobilised
through Chatham and it went so well that one of the provisional battalions was closed
down. The emergency was over in June and the reserves demobilised. On 3 May 1926
another emergency was started due to the General Strike. This time reserves were not
mobilised but detachments from Chatham were deployed to guard local key points.
By 19 May they had all returned to barracks.
Between the World Wars sports were an important part of life at SME. The
barracks had an open air swimming pool between the army and navy barracks (this
is now the 30 metre range) and here the Training Battalion prepared for the Army
Inter Unit Swimming Relay Race which they won five times in eight years. New
sports fields were built on the Black Lion fields, the former grenade training ground,
and a new hockey ground was built to the north of Great Lines. The enthusiasm for
sport went so far that in 1921 three tennis courts were marked out on Brompton
Barracks square and were used frequently.
In 1939 SME mobilised again and the Training Battalion left Chatham forming
two training battalions at Ripon and Shorncliffe. Young Officer training was cut short
to allow the officers to be despatched to units. No basic training was now done at
Chatham since the officers were trained at the RE OCTU and the men were to be
trained in the training battalions. The Corps library had to move from Horse Guards
in London to Chatham where it was housed in the RE HQ Mess for the rest of the
war. The Museum also had to close and all the exhibits including the stained glass
windows in what is now the Computing Centre were put into storage in Tunbridge
Wells.
Specialist, instructor and higher trade training continued at Chatham but from
June 1940 training was seriously interrupted by German efforts to destroy the
dockyard. Approximately one hundred bombs, and one Spitfire, fell on the SME
damaging buildings including the Commandant's residence. One caused heavy casualties when it burst in the basement of a barrack block. Staff and students were also
required to direct the building of defences in the dockyard and the surrounding area.
It was difficult to continue training under these circumstances so it was decided to
look for a new site for the SME. On 8 August the Commandant left on a reconnaissance
for a new site and in September 1940 the decision was taken to move to Ripon. The
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advance party left on 25 October and the main body in November. Despite the
disruptions caused by the move only one month's training was lost.
Trade training remained at Chatham throughout the war due to the difficulty of
finding suitable workshops elsewhere. The Survey School and the RE Depot left in
1941 and the barracks was used for a variety of purposes. The HQ Mess building was
used by Royal Navy ratings after the Mess had moved, first to Pasley House and,
when that was damaged by a bomb, to Gibraltar Avenue.
The school at Ripon was expanded to keep pace with the growing demands of the
war. In 1940 an Experimental Tunnelling Section was formed and in 1941 Assault
Engineer and Bomb Disposal Schools were formed. The school ran a wide range of
courses for all arms and the long courses were designed to be taken in sections so that
students could attend the relevant parts.
On 24 September 1945, 10 Depot Battalion RE was formed at Chatham as a
holding unit for soldiers awaiting posting or discharge. The SME remained at Ripon
while a decision was made about the future location of the school. Several sites with
better training facilities were considered but in the end the Treasury could not afford
the cost of providing new quarters and SME returned to Chatham. The move back
was completed in March 1950 and had taken eighteen months compared with the
three months for the move to Ripon.
Training now had to return to a peacetime footing and in May 1946 officers
supplementary courses started and later that year officers started to go to Cambridge
again. Officer training also improved with the start in April 1947 of the long Electrical
& Mechanical course and in November 1947 of the long Civil Engineering course,
both two years long as they are today. By 1949 the Young Officer courses restarted
with eighteen month courses after Sandhurst and later one year courses for nongraduates or eight months for graduates.
Aid to the civil community was still required on occasions and in February 1953
two hundred men had to be sent to Tilbury to repair sea defences that had been
breached by the exceptionally high tides and storms of that year. 11 SME Regiment
was also required to build two floating bridges at Dartford to help in the relief
operations. The close relationship the SME had always had with the civilian population
led to the Corps being granted the Freedom of Ripon before the departure of the
SME in July 1949. The SME was also involved in the parades granting the Freedom
of Gillingham in September 1953 and of Rochester in May 1954.
In 1950 trade training courses were six months long. These courses were put to
good use around the barracks and by 1953 they had built Burgoyne House for the
Mess Secretary and Napier House for the Institution Secretary. Fieldworks training
had also been improved with the construction of Gundulph Pool at Upnor giving
improved facilities for ferrying and wet bridging. A plant training squadron was
formed at Wainscott increasing the importance of the Chattenden side of the river.
By the early 1960s both Gordon Barracks and Kitchener Barracks required extensive
refurbishment if they were to continue to be used. Since the fieldworks training area
at Darland was now too small for the type of training carried out and land was
available on the north side of the river it was decided to build new barracks at
Chattenden to house Fieldworks, Signal and Tactics Schools and to provide accommodation for students of the Plant, Roads and Airfields School. This was opened in
1966.
Throughout its 175 years association with the Royal Engineers, Chatham has been
at the centre of Corps life. Our history can be seen at Brompton in the barrack
buildings, in our memorials and in our magnificent new museum. From Pasley's days
of the RE Establishment to the Royal School of Military Engineering today the school
has always remained at the forefront of developments in the Corps. It is still so today.
This long association has been marked by several Royal visits including the latest visit
by Her Majesty the Queen to the Corps at Chatham on 20 May this year to celebrate
200 years of our Royal title.

Bomb Disposal
The Worst is yet to Come
BRIGADIER J B WILKS CBE
The author was commissionedfrom Sandhurst in February 1952. Since then he has
served in Korea, Malaya, at RSME and as Adjutant 36 Engineer Regiment. He has
attended the Staff College and the Joint Services Staff College and has filled staff
posts in Army Staff Duties and Combat Development in MOD. He was OC 73 Field
Squadron, CO 3 Training Regiment and on the staff of The Staff College. From
1979 to 1982 he was Regimental Colonel. Commander 30 Engineer Brigade in
1983/84 and from October 1984/86 was Commander Engineer Support. He retired
in October 1986.
THE BEGINNINGS OF BOMBING

So few people today have experience of being on the receiving end of bombing and
it was perhaps the bombing of the Royal Navy ships during the Falklands Campaign
which graphically reminded us of damage and destruction. The German air raids of
1940-41, the attacks by the earliest cruise missile, the Vl, and the V2 rocket (which
would now be classified as an SSM), are only in the memory of those over forty-five.
The people who experienced these attacks thought that they were bad enough and the
Government was forced to react quickly to the threat and to the destruction. A massed
air attack was expected on London and other cities at the start of the war in 1939,
to test the resolve of the Government and the people. There was large scale evacuation
in August 1939 but in the event the attacks did not materialise until much later.
The first recorded use of bombs in aerial combat was in 1911, by the Italians in
Tripolitania, who bombed both Arabs and Turks. This was followed in 1913 by the
Spanish bombing of the Moors in North Morocco. Aeroplanes were in their earliest
stages of development and the bomb loads were very small. This concept of using air
power was continued for several years by the British in imperial policing in Southern
Arabia and on the Northern Frontier of India, to bomb recalcitrant tribesmen, to
destroy their village and their animals.
WORLD WAR I

AT the start of World War I there were very few aircraft on both sides and these were
unarmed and not designed for military use. The initial role of the embryo air force
was to carry out reconnaissance; air warfare slowly developed with pilots and observers
shooting at each other, initially with little accuracy, until the introduction of the
machine gun. Small bombs, grenades and flechettes were dropped by hand, aiming
was by eye. The results were very poor, the Royal Flying Corps analysis of 141
bombing raids on rail depots showed that only three were successful. Initially all air
operations were adjuncts to army and naval operations, confined to the combat zone
and were restricted by the payload and range of aircraft.
In January 1915 the Germans mounted their first raids against England by
Zeppelins, which caused a flurry of alarm, but the raids were desultory. The Zeppelins
could only operate in favourable weather and were unable to maintain stability in
high winds. However they were able to operate at height, often beyond the range of
searchlights and, so the Germans believed, at altitudes which could not be reached
by British aircraft. London was first bombed on 31 May 1915, with some damage to
buildings, 7 killed and 30 injured. A major Zeppelin raid was launched on 20 October
1915 with eleven Zeppelins; there were strong winds and although one bomb was
dropped on Piccadilly Circus, three of the Zeppelins were blown across to France
where one was shot down and two others crashed. In 1917 the Germans launched
further raids using the Gotha bomber. Although their bomb load was smaller, the
260
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Gotha raids were more effective in terms of casualties caused.' Nevertheless, the
bombing raids of 1914-18 made little serious impact on the nation, the British people
did not panic when faced with this new form of warfare. It was not until 1940 that
the effects of bombing, with high casualties, destruction and disruption became
apparent.
DEVELOPING THE CONCEPT
AT the 1922 Washington Conference rules of warfare were agreed-aerial bombardment for the purpose of terrorising the civilian population, of destroying and damaging
private property not of a military character, or of injuring non-combatants, was
prohibited.
In the Spanish Civil War 1936-39, Germany, Italy and Russia, who were all
nominally neutral, sent ground and air forces to evaluate the tactics of modern
warfare. On 26 April 1937 a major air raid was mounted on the town of Guernica
which lasted for over three hours. It was only a small town with a population of 7000,
together with 3000 refugees, it was market day and the attack destroyed the middle
of the town. The raid was carried out by German bombers dropping both 10001b
bombs and an estimated 3000, 2pdr incendiaries. As the population fled into the fields
they were machine gunned by fighter aircraft; overall the death toll was assessed at
2000 killed. This pattern of bombing of civilians by indiscriminate and inaccurate
raids was to continue into the Second World War.
WORLD WAR II
THE lessons of the Spanish Civil War led to studies of both the passive and active air
defence of Great Britain. The expectation was that attempts would be made to burn
down London and other great cities to test the resolve of the Government and people.
If this policy were to succeed then the air offensive alone, might force a government
to sue for peace rather than see its cities destroyed and its people killed. The only real
defence that could be offered was the attrition of the attacking aircraft.
The attack on UK
In the event no air raids materialised in September 1939 and it was not until after
June 1940 that bombing started in earnest on the UK. The Germans had previously
attacked Warsaw and Rotterdam, bringing the war deep into their opponents' territory
and causing great damage in what were completely unprotected cities. After the fall
of France, the Germans turned their attention to the invasion of England. In the
summer of 1940 the Luftwaffe had to gain command of the air over the English
Channel to cover the crossing of the invasion fleet. The main phase of the battle of
Britain started with attacks on shipping and airfields and with attempts to destroy the
RAF fighters. The RAF by good control and tactics held on and inflicted considerable
losses. From September 1940 the whole German attack was concentrated on London,
initially with large raids by 450 aircraft by day, and 300 by night, but these quickly
reduced as the numbers of aircraft available declined markedly. A new hazard was
met, in large numbers of delayed action bombs which denied the use of key railway
junctions, main routes and approaches to important factories. By October it was clear
that Operation Sea Lion could not be carried out, as air superiority had not been
achieved, and Hitler called off the invasion.
The bombing campaign continued throughout the winter of 1940 and spring of
1941 when the Luftwaffe turned its attention towards the invasion of Russia. The
casualties were very high, between June 1940 and June 1941 43,381 were killed and
50,856 injured, with a great deal of damage caused in London, Coventry and other
key cities. Thereafter there was only limited air attack on UK until the introduction
of the German Flying Bomb, the VI, in June 1944 followed soon after by the V2
'Fourteen Gotha bombers, each carrying Ih-ton bomb load, caused 600 killed and wounded
in a single raid.
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rocket. These two latter campaigns did not last very long, as the VI launch sites were
rapidly over-run during the breakout from the Normandy beaches and the advance
to the Rhine; and the V2 launch sites were soon out of range of much of the UK.
However over 6000 were killed by Vis and nearly 3000 by V2s before the threat
passed showing what a serious potential danger they had been.
British bombing
The British strategic bombing offensive against Germany was started in 1940 with
the intention of bringing about the progressive destruction and dislocation of the
German military and economic system and of undermining the morale of the German
people. Bombing was intended to complement the naval blockade and destroy particular capabilities, such as synthetic oil and rubber production. Thus we come to the
concept of total war. Although this was the stated aim the policy took some time to
come into effect. In 1940 and 1941 the RAF daylight attacks were in great danger
from anti-aircraft fire and fighters; so reverted to night bombing which was not
accurate, and little effect was made on German production. From March 1942 the
arrival in service of the Lancaster bomber, with a larger bomb load, and with better
accuracy and target marking, better results and a larger scale of destruction were
achieved.
The BBC frequently announced that the marshalling yards at Hamm were a target
in 1940 and 1941; but German records show that RAF Bomber Command only
attacked them 13 times during the war. The raids initially were only by small numbers
of Blenheim, Whitley and Wellington aircraft. The archives of Hamm record little
damage, which was rapidly repaired. For example, on 8/9 July 1941, 73 aircraft set
out to bomb Hamm, 31 actually bombed the target, seven aircraft were lost. The
Germans recorded 15 killed and that the damage to the sidings was repaired in under
twelve hours. It was not until 1944 that greater results were achieved: for example
on 5 December 1944, 94 Lancaster aircraft attacked Hamm, 90% of the built up area
of the town was destroyed.
The policy of mass bombing was first initiated with the 1000 bomber raid on
Cologne on 30/31 May 1942. Over the next three years, 593,000 German civilians
were killed and 3.3 million homes destroyed. Not all mass raids were successful, the
attack on Essen, on 1/2 June 1942, for example, resulted in few casualties and minor
damage. Undoubtedly bombing carried the war deep into the heart of the opponents'
homeland and caused heavy civilian casualties and damage to property. At Hamburg,
on 27/28 July 1943, where the attack was concentrated, the effects of the fire storm
caused enormous damage and over 40,000 civilians were killed. It did not break the
will of the people as had been predicted by Lord Cherwell in 1942. Although the
Allies dropped more than 3.5 million tons of bombs in World War II the cost was
high, Bomber Command alone lost 47,268 air crew killed in action, or died as prisoners
of war, together with a further 8195 killed in flying accidents.
Bomb Disposal
The full story of bomb disposal in World War II is well covered in Corps History
Vol VIII (p 122 et seq) and in a recent article in the RE Journal(June 1985). Bomb
disposal had been a civilian problem under RE advice since the setting up of a centre
in St James Park to deal with terrorist bombs in London in the 1890s. The Spanish
Civil War was the first occasion when aerial bombs were recognised as a problem but
without technical intelligence of enemy bombs and fuzes little was done. Bomb
disposal was to remain in civilian hands but until civilians could be trained the War
Office was given responsibility. In November 1939 a number of RE bomb disposal
parties were set up, each of a junior NCO and two sappers, with a car, explosives,
shovels and sandbags. The parties were sent out to likely targets for enemy bombers,
their instructions were to build sandbag parapets around the bomb or shell before it
was detonated.
The interest in bomb disposal faded as the expected air attacks did not materialise.
The Home Office was unable to raise and train the civilian bomb disposal organisation.
As the work was dangerous a properly equipped organisation was required and it fell
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to the Corps. Bomb disposal sections of I officer and 15 other ranks were raised,
divided into a sub-section for removal and a sub-section for sterilization, each to be
self contained and mobile. A total of 109 sections were formed by June 1940 and
distributed throughout the country and this number was soon increased to 120. It was
found that a fully coordinated organisation was required and Major General G B O
Taylor was appointed Inspector of Fortifications and Director of Bomb Disposal, in
1942 Brigadier H H Bateman became Director of Bomb Disposal.
As soon as bombing started in the late summer of 1940 a number of problems
quickly became apparent, there was a greater need for removal sub-sections and very
soon the organisation became swamped. By August 1940, 2000 unexploded bombs
remained to be dealt with and, as a result, the size and number of sections was again
doubled. The Prime Minister gave direct instructions for the development and
production of specialised BD equipment. To raise these extra sections, seven general
construction companies and four quarrying companies were reroled to bomb disposal.
A company HQ was established to control twelve sections and to establish liaison
with local Civil Defence HQs. This was a great success as it gave greater flexibility.
Additional BD companies were raised by January 1941 and allowed the general
construction and quarrying companies to revert to their original role.
The initial primitive methods of disposal were gradually improved as more details
of enemy devices became available. Methods for sterilizing fuzes and their extraction
were developed and improved. Even so it still remained a very dangerous duty. The
total number of explosive items dealt with in the United Kingdom up to the end of
hostilities was 45,441 bombs, 6983 AA shells and nearly 300,000 beach mines. 2
THE FALKLANDS

THE need for Explosive Ordnance Disposal in the Falklands campaign was greatly
underestimated. The initial RE contribution was only two individuals but additional
manpower was quickly deployed as the threat became clearer. Fourteen of the ships
involved from the Royal Navy and those taken up from trade, were hit or had near
misses. In eight of these the bombs did not explode and were dealt with either by
Sappers or RN Fleet Clearance teams. In addition HMS Glamorgan was hit by a
missile fired from the shore. The Royal Navy may consider themselves fortunate that
so few of the bombs detonated. Six ships were sunk by attack. All this damage came
from an Air Force which only had 175 combat aircraft, with a general shortage of
spares, limited flying training and little serious night flying capability.
THE FUTURE

ALTHOUGH much attention in recent years has been directed at improvised explosive
devices used by terrorists, the conventional bomb disposal work remains. The historical
pattern of bomb disposal shows that some 33% detonate on impact, 33% malfunction,
the remaining 33% are fitted with delay or anti-handling devices the range of which,
in this electronic age, is widespread. Many of the new aerially delivered weapons
contain a large number of sub-munitions with various capabilities. The beaten zone
for a cluster weapon released in a single pass by one aircraft can be as long as 1km.
In the battle zone such aerially laid minefields would seriously restrict mobility, and
cause damage and casualties. The disruption in rear areas, on airfields, or the L of
C would be enormous: false reports of dropping, and the checking of damage would
cause further work. Aircraft navigation systems and weapon delivery systems are now
both more accurate and targets can be marked for a weapon to home on. Thus large
fixed installations and key points within them are very vulnerable.

' Over the past 40 years this work has still continued; from 1950 to the end of 1985 the Royal
Engineers have dealt with 631 bombs, 570,054 missiles and cleared 45,007 hectares.

Major R C Swanson BSc RE
Remote Explosive Destroyer
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REDFIRE
- --. in the mine burning
1. REDFIRE in the mine burning mode.,
mode.

The main criteria were:
A ground pressure not to exceed 1VI lb/in 2, as the initiation of an APers mine was
of this order.
High mobility.
Preferably radio controlled (although a 100m control cable drum was initially
acceptable).
A means of recovery from a minefield area in the event of failure (a paid-out rope
or possibly helicopter lift).
A suitable parent vehicle.
The only suitable parent vehicle to meet the aggressive Falkland Islands terrain was
the BV 206 and therefore the remote controlled vehicle was limited to the width and
length of a BV 206. In order to meet this size requirement and the cross country
mobility, the standard Wheelbarrow MK 8 with a nominal ground pressure of 2.3
lb/in2 was a possibility. As the standard vehicle was too sophisticated for the needs,
the MK 8 research hull was used as the initial trial vehicle. Its mobility was tested
at Thorney Island under severe conditions, where it became apparent that the ground
pressure had to be reduced. Double tracks on each side of the vehicle improved the
ground pressure. In addition, removal of the 2-speed gearbox and the manufacture
of a composite final drive sprocket further reduced the ground pressure to a nominal
0.97 lb/in2 . Once the final automotive trials were completed at Spade Adam everyone
was happy that REDFIRE would cope with the Falkland Islands terrain.
While these mobility trials were in progress, others were considering the method
of disposal of the mines. Three methods were considered: to blow up the mine in situ,
to burn off the mine in situ or to retrieve the mine from its location to a more
manageable area.
The burning process was achieved by using a gas torch applied to the plastic case
of the mine. A propane gas bottle was slung on the rear sail rail of REDFIRE to
provide the supply to the torch. The gas was piped through a flexible brake hose to
a modified standard commercial burner fitted to a pan and tilt unit head. A safety

Captain P A S Jefferson BA RE

Discovery and clearence of a Fugara crash site (1)

Discovery and clearence of a Fugara crash site (2)

Discovery and clearence of a Fugara crash site (3)

Major G S Lucas

The Beckton Gasworks Bomb (1)

The Beckton Gasworks Bomb (2)
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The bomb was then lifted using the winch, into the air lock and then manhandled
through the 2ft square air lock opening onto the roof of the gas holder, an operation
which sounds simple, but in the dark with a 1000 lb wet bomb swinging about, caused
severe problems. As the bomb case dried out, picrate crystals were found in the area
of fhe fuze. These crystals were kept well dowsed with water as dry crystals are very
sensitive to both heat and friction. Any sudden knock could have caused detonation.
A lifting beam with block and tackle was attached to an access staircase and the
bomb case, with immunised fuze, was lowered into the bucket of a site JCB. The
bomb was taken to an area arranged by Major Lucas where Lieutenant Marot, the
BDO, organised the steaming out of the explosive. The molten explosive was collected
and then allowed to solidify in thin layers on hessian and then burnt. The final phase
in the render safe procedure was the destruction of the neutralised fuze with the
booster charge attached to the base of the fuze in the fuze pocket, in all about 0.5 kg
of explosive. The fuze and fuze pocket were destroyed using a few ounces of PE at
0600 hrs.
It transpired that during a bombing raid in 1941, in which two gas holders were
destroyed, a large hole was found in the top of gas holder No 4 which was subsequently
repaired. The remains of the bomb were found directly under the repaired section of
the gas holder roof. The bomb had lain undisturbed for the last forty years.
This operation was a unique incident for the Regiment. It employed not only the
full range of bomb disposal skills but also field engineering, improvisation and sapper
diving techniques. It also required physical strength, endurance and a cool analytical
approach to an extremely dangerous task in a hostile environment.
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Operation ANGORA
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carried out by a variety of international rescue teams reporting directly to the Minister
of Public Works.
The diversity of relief organisations led to some duplication of effort and other
effort being wasted totally.
Search and Rescue
Many nations came to the assistance of San Salvador and two civilian teams came
from the United Kingdom. A team from the International Rescue Corps used thermal
imagers, sound detectors and tracker dogs to make a substantial contribution to the
work on the Rubin Dario and other sites. As this team was preparing to leave a small
contingent from the British Fire Service arrived, but unfortunately most of the rescue
effort had been finished and there was little work for them to do.

BRITISH MILITARY AID

Reconnaissance
The reconnaissance party was met by the Military Attache to Central America
who took myself and the interpreter to meet the Policia de Hacienda. All our work
was coordinated through this organisation and without their help very little could
have been done. I was immediately asked for water purification equipment, lighting
and telephone repair equipment. Once these requirements had been fed back to Belize
I rejoined the team at the airport where we stayed the night, courtesy of the El
Salvadorean Air Force.
The next thirty-six hours were spent reinforcing the team administration and
carrying out further reconnaissance. The team was reinforced by three C130 flights
from Belize which brought in the necessary equipment and operators.
Security
The physical security of the team was of paramount importance, not only against
injury due to further tremors but also against the possible attack by left wing guerrilla
forces. The Policia de Hacienda provided guards at all work sites and escorts for
officers in the team. Even the Sheraton Hotel, at which the team based itself, was
guarded. In retrospect this security was not required as there were no guerrilla attacks
within the city against any rescue teams but it was a factor that had to be considered.
There is something quite off-putting about being totally surrounded by soldiers, fully
armed with a round in the breach and the safety catch more often than not on
automatic, whilst one carries out the structural examination of a collapsed building!
Emergency Lighting and Rescue Operations
The lighting team comprised three sappers and four REME fitters. This detachment
was not tasked until 14 October when they deployed four 24kW 110V DC generators.
The first two were deployed to the Rosales Hospital and the Maternity Hospital as
a back up for the hospitals' emergency lighting system. The third generator and a
lighting distribution kit was set up at Santa Marta to enable rescue work to continue
through the night. Once set up this generator was operated by the local community
who, within twenty-four hours, had wired up most of the village to it.
The fourth generator was taken to Calle Rubin Dario. That night the team rigged
up emergency lights using twin flex and 110W bulbs. This lighting was supplemented
on the 15 October by two RE lighting towers (Photo 2). By the 15th the whole
detachment was working shifts, providing light by night and helping with the rescue
operation by day. They repaired rescue equipment belonging to the international
rescue teams and were actively involved in using oxy-acetylene equipment to cut up
large sections of the buildings that were to be lifted off by crane so that the search
for people could continue.
This detachment was the only one to become actively involved in the rescue
operation. It was decided on 21 October that further survivors were unlikely and so
night work stopped. The team recovered the equipment to the Hotel Sheraton and
that night had a well deserved rest.

Operation ANGORA (2)
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Telephone Repair
The R Signals Telecommunications Team of five were deployed at the direct request
of the Military Attache to repair the telephones at the residency and to assist wherever
possible. They inspected two telephone exchanges but, due to the nature of the
exchanges were unable to carry out the repair work and therefore returned early to
Belize.
StructuralSurvey
A Royal Engineer clerk of works (construction) worked for nine days with the
Association of El Salvadorean Civil Engineers and Architects. In this time he inspected
a total of eighty-five buildings including two hospitals and numerous office blocks. On
his advice many of the buildings were evacuated until they were demolished or had
had major repairs carried out. The first building inspected was the Direccion de
Transito (Department of Transport) which had been badly damaged and it was agreed
on his advice that it should be demolished and rebuilt at a cost in excess of£1 million.
In general the buildings which suffered damage were found to have been poorly
built due to poor site supervision during construction. In only a few cases could the
fault be attributed to poor design. The importance of site supervision is a lesson all
Sappers on project work should take to heart.
No structural survey was carried out on the adobe type residential buildings which
make up about 75 percent of the structures in the city. Thousands of these buildings
were destroyed. These buildings have mud walls reinforced with timber and bamboo
cane. Due to their light construction there was very little loss of life when they
collapsed.
Command and Control
Because of the separation of detachments, command and control was very difficult.
The communications centre was at the Charge d'Affaires Residency and communications to Belize using a 647 ICOM transceiver and a VRC 321 were excellent.
Communication with the detachments was by phone which proved very unsatisfactory.
Telephone was the only means of communication available to the Team Commander
who was either at the Headquarters of COEDA or visiting detachments. Local
management radios were taken but were found to be too physically restrictive when
working and could not be left unguarded for fear of theft. As a result they were
withdrawn. All other rescue agencies and the Salvadorean Military used pocket phone
radios very successfully and they were ideal for rescue operations.
CONCLUSION

SAN SALVADOR was the fourth disaster operation in which British Forces Belize had
been involved, in the last eighteen months; Mexico, Columbia and Jamaica being the
other three. In all four cases a relief team from Belize had been prepared to move
within twenty-four hours of the disaster but, except in the case of Mexico, clearance
from MOD and Foreign Office took much longer. On my arrival in San Salvador it
was evident that we could offer little in the way of rescue work as there were enough
rescue teams already doing such work. Finding work for the teams was difficult as all
thought was on rescue and medical relief rather than the provision of drinking water
and electricty.
Operation ANGORA was different to the three previous operations in many ways,
not only in that the team was split into small detachments with some doing relief
work and others doing rescue work, but also the possible security problems. There are
,a few low level lessons which the Force in Belize have noted for future use and they
mainly involve command and control. The main lesson learnt by everyone is how
horrific the aftermath of a natural disaster is and that every man in the team must
approach the work in a detached and professional manner.

Colonel J H G Stevens
Crown Revisited

Crown Revisited (1 & 2)

Crown Revisited (3 & 4)

Crown Revisited (5)

Major E C Banks RE
Combat Earthmoving- Are We Really Serious
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operators have been British, Indian, Singaporean and from the US Marine Corps.
The vehicles used were those first handed over to the British Army in 1978, and one
was fast approaching the period for inclusion in the base overhaul programme.
Throughout all these tests the CET has proved to be operationally superb.
I, a combat engineer ex-ranker, with no previous special experience of CET, was
the officer responsible for these evaluations and was present for the majority of the
time. I was assisted by a REME sergeant and a handful of JNCO operators, all
experienced and mature, but none with any specialist CET background. It is not
surprising therefore that I and my team have great faith in the vehicle's capability.
That the vehicle, being a first generation machine, has design faults, and some
basic ones at that, is hardly surprising. The ergonomics are very poor and some of the
basic design of components and their positioning within the vehicle, leaves even the
mechanically incompetent doubting the expertise of designers and consultants. The
mechanical faults and the frequency of their occurrence is very upsetting, and there
is no reason why they could not have been solved long ago. Even now some of these
could be corrected should the desire and money be made available. Many of the design
problems have created maintenance difficulties, so that the machine's repair time,
compared with operational hours is far too high. This, combined with a lack of spares,
provides further ammunition for its critics.
It is however the management of the equipment, and the selection and training of
the operators which concern me more. The equipment managers, at officer level, are
generally naive about CET's operational capabilities and below them; at staff sergeant
and sergeant rank, few soldiers, from a variety of trades mainly Plant and MT, have
any knowledge of the vehicle's ability. It is therefore the crew members who, in effect,
manage the equipment with all that that implies. These operators learn to drive,
operate and maintain the vehicle on a four week course but have little technical or
practical ability on earthmoving unless trained as a plant operator mechanic (POM).
The continuation training, however, is in the unit equipment managers' hands,
poorly prepared for the task as they are, and it is they who should know and teach
their men about the operational usage, ensuring that the non POMs are educated in
the theory, as much as the practical application of vehicle management and earthmoving techniques. Because of our present equipment management system, operational
education is something spoken about, but as results prove, rarely effective.
Most fleet vehicles are basic in construction and their operation is well known;
frequently this year's model is just an updated version of the previous in-service item.
Not so with CET, for if managers know little of the vehicle then all levels of operation
and maintenance will fail. Defect reports do not get initiated, operators develop bad
driving habits and when training is arranged, operators will do no more than practice
their faults. Meanwhile, bit by bit, the image of the equipment becomes further
tarnished.
CET is designed so that the vehicle crew can operate in the traditional role of
commander and operator or commander and driver, but when maximum outputs
coupled to haulage are required, the crew go into a back-to-back role. This function
requires practice, but dramatically increases the vehicle's digging and hauling output.
Not liked by the operator, little known by the managers it is rarely if ever done.
A unique equipment whose primary task is to "dig dirt" should logically be operated
by POMs. However a recent exercise in BAOR illustrated that of thirteen operators
employed, no more than seven were POMs, three of various trades, and three with no
trade at all. Indeed one man did not even possess an ordinary car licence, and it is
doubtful that other units will be in any way different. That POMs are not a priority
requirement for CET but are still retained for the civilian types of equipments is
surely another fault, for we must win in the Combat Zone before we attack the
battlefield debris.
On present performance our conceptually capable machine, would operate at half
its design capability, and probably less, and would be as rare on the battlefield assisting
the teeth arms as a Scotsman giving away free drams.
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It is time to address the 1979 QAD report's assessment of the operating ability of
the machine, and its main failures.
It is time to get off the fence and decide whether CET is an A vehicle or a C
vehicle, for CET was designed to replace the D4 in the Combat Zone and be armoured
for the task. It is therefore a C vehicle; an earthmover that is armoured, not an
armoured earthmover.
It is time to stop saying that it is obviously good but-so unreliable. For that means
we are accepting, as we are, the unreliability instead of doing something positive and
aggressive about correcting it.
It is time to man the vehicle with trained POMs; only they will produce the output required in the event of war. For no matter how effective the machine, if the wrong
operators man it, it will produce substandard results. It is time to employ the
professional earthmovers at RSME to train future operators and for MPFs to become
as familiar with the vehicle as they are with a Caterpillar D6.
Anyone can make an excuse-we have, for eight years on CET's behalf. It is now
time we took our only combat engineer vehicle's capability to operate seriously, and
addressed the many failings at present inherent in our system. For the failure to
manage the equipment is not at base roots but at the higher levels. It is time therefore
for positive direction from the top. It is time to take the combat earthmover
seriously ...
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Figure 1. UN Deployment in Cyprus.

In addition there is a certain amount of project work during each detachment's
tour designed to improve, replace or establish structures to provide a suitable standard
of living within the UNBZ. These are designed and costed by the previous RE
detachment commander for the incoming detachment.
Finally there is the operational task of maintaining all minefields within the sector.
The minefields were laid by the Turkish or Greek Cypriots and are fenced off by
angle iron pickets with two or three strands of barbed wire and a mine sign. The
detachment can also be tasked in emergencies to clear minefields as it is the only
usable clearance unit within the UNBZ besides the Cancon.
The Force Engineer who is a Canadian major co-ordinates all engineering works
within the sectors of the UNBZ. He has a Force Engineer Warrant Officer (FEWO)
as his deputy who is usually a British WO1 Clerk of Works (construction) and they
are based at HQ UNFICYP. In addition, they also control the plant work on the
patrol track which is usually carried out by the plant troops twice a year on Operation
LONELINE. All plant machines are provided by 62 (Cyprus) Support Squadron RE
based at Dhekelia.
The main role of the detachment is maintenance but this can be monotonous and
minor projects are most welcome. They not only give experience to all the tradesmen
but improve the quality of life in the sectors.
THE UNFICYP TOUR JUNE 1986-JANUARY 1987
69 GURKHA Independent Field Squadron Detachment started the UNFICYP tour in
early June 1986. This tour was extended by a month resulting in a seven month tour.
Our 'client' for the tour was 3rd Battalion, The Parachute Regiment, with whom we
developed a very good working relationship.
Having arrived in the hot weather period, the usual requirement is to acclimatise
but the detachment felt at home straight away even when temperatures rose to a high
of 44° Centigrade, as the lack of humidity offset this. The summer period reached its
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peak in August after which it started to become cooler. A few occasional heavy
downpours in November caused havoc to the electricity system as well as the culverts.
Command and control on works was difficult due to the layout and the distance of
the operations (Sector 2 stretches for twenty-seven miles) but this was partially
overcome by listing all maintenance work in 'bulk order'. This proved to be the ideal
solution to the situation and it also saved mileage on the vehicles.
One of the main problems was the sewage system, particularly at Battalion HQ at
SDC. This was not helped by the lack of up-to-date drawings of underground services
and only when blockages occurred did the detachment discover the 'lost' septic tanks
and drainage pipes. The sludge in the main septic tank had not been emptied for a
very long time and it had solidified to such a state that a pressurised hose from a fire
engine had to be utilised to break it to manageable pieces so that the 'orgy' (the
pump) truck could clear it. 506 STRE (V) team came to SDC to carry out a detailed
study of the services and up-to-date drawings were produced which now eases the
problem considerably. They have also produced a design and recommended that SDC
be brought up to the minimum British Standard.
Water supply is another essential service that is a constant problem. When the
detachment arrived in June 1986, the water tower at the Box Factory was leaking
badly. The water to the tower was provided by the Turkish Cypriots and both the UN
Forces and the Turks benefited from this. It took three months for the Turkish
engineers to seal the leakages from the day of the notification. In the meantime water
had to be supplied from elsewhere. In addition water is supplied by water trucks to
three other OPs on a daily basis. The water is obtained from Jubilee Camp which is
some thirty-three miles round trip. This is costly and time consuming. The detachment
did manage to link one OP to a nearby local pump but it became difficult to do
likewise for the others as it involved long drawn out negotiation with either the Greek
or the Turkish Cypriots. However, if this policy is pursued then there is every chance
of success in the future!
The Force Commander had a keen interest in the programme of building concrete
pipe shelters. This involved excavating to a depth of approximately 2.3 metres followed
by placing two metre diameter concrete pipes which were a metre in length. The male
and female joints in the concrete pipes never matched and the best possible joint had
to be made before sealing it with a concrete mix. Internal finishing within the pipe
shelters included fixing benches and sleeping tiers as well as the electrical fittings. The
detachment managed to complete three of this type of shelter.
Exercise LONELINE brought much needed plant help to all sectors. This exercise
involves a plant troop coming out from UK who use the plant machines from 62
(Cyprus) Support Squadron RE to maintain the patrol tracks in the UNBZ. The
detachment can borrow the plant and by using their own operators can complete a
considerable amount of work such as excavating and back filling of pipe shelters.
Among the more interesting plant works carried out by the detachment was the filling
in of a seventy foot shaft on a hillside constructed by the Greek Cypriots in the UNBZ
which was a suspected Forward Observation Officer (FOO) post.
The Force Engineer aims to standardise the electrical system for all sectors,
especially after the fatal incident at Swedcon where a soldier was electrocuted due to
the system not being earthed. The detachment were lucky enough to be allocated
some money to renew the electrical system at B18 which is the HQ of the Eastern
Company. The two electricians had a busy time in designing and installing the system
which greatly improved the living standard as well as making the system safe. This
also involved putting in isolators for each electrical appliance in the kitchen. The
electricians were then tasked to reconnoitre, design and make safe all the electrical
system along the sector. This was duly carried out and the results are noticeable as
we have fewer emergency callouts than we did prior to this work.
The bricklayers were involved in the finishing of the kitchen at B18 where they laid
two thousand tiles which has given them experience as well as confidence especially
as they had never laid tiles before. However all tradesmen were working towards our
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which was also designed by the detachment. The building took shape at a steady pace
even though the detachment held no plant machines at all. The main structure was
completed in five weeks and the finishing touches were then started. Maintenance
tasks had still to be carried out as this remained the priority, however by early
November the building was virtually completed.
3rd Battalion, The Parachute Regiment were impressed by the detachment's effort
and the commanding officer decided to have the building officially opened by HRH
The Prince of Wales in late November 1986 whilst on his visit to the Regiment as its
Colonel-in-Chief.
The detachment were actually tasked to clear a small area of 'live' minefield near
the Box Factory and our combat engineering skills were put to the test. Although no
mines were found, the exercise gave the detachment an insight of going into a live
minefield and a few hearts must have fluttered in the process. The heavy downpour
of rain in November had washed away the top soil of another minefield exposing
anti-personnel mines. One of the first things that one notices is the sunlight's reflection
on the mines.
The heavy downpour also completely washed away the culvert at B14 which had
only been constructed in the summer by the troop on Exercise LONELINE. This
illustrated quite vividly the extremes of weather conditions where in one instance there
is the problem of concreting in hot weather and then in the next instance the havoc
caused to electrical systems and culverts by torrential rainfall. The electrical system
in the Force Engineer's office was completely burnt out which goes to show that noone is immune to the elements.
The Britcon Medal Parade was looming over us and the usual format had to be
changed drastically due to the recent threats to the Sovereign Bases where manpower
had to be diverted. The detachment were asked to perform a kukri dance to add
variety to the parade. We obliged by producing four dancers. The sheet music was
despatched to us by the 2nd Gurkhas Band and the Nepalese traditional costumes
were hastily stitched up in Hong Kong and air mailed to Cyprus. The Falkland Band
of the Parachute Regiment could not have done more justice by playing the music
exactly as we wanted it.
On the day, the combination of free fall display, the music of the Falkland Band
and the kukri dance display added colour to the whole atmosphere and with two
members of the detachment receiving the UN Medal from the Force Commander,
Major General G Griendl.
Looking back there is no doubt that the detachment had a very fulfilling time. The
tour at times had been frustrating due to variation and procurement of stores but
adaptability by the detachment was the key word. The detachment feel proud of their
contribution to the United Nations peacekeeping force as this is only the second time
that Gurkhas have been privileged to have the opportunity of working for the United
Nations in Cyprus. We came away from the tour, richer in experience of construction
work and also proud to have upheld and continued the high standards set by The
Queen's Gurkha Engineers as well as the fine traditions of the Brigade of Gurkhas.

Major C D Yule MBE
The Professional Military Engineer
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purpose. It was not until the nineteenth century that engineering for peace and
prosperity (or civil engineering) branched off following the great transportation works
of canals, railways and roads, ships, docks and harbours, industries of all kinds and
public utilities for water, sewerage and power which now form part of the infrastructure
of western countries.
The typically British approach to the recognition of a profession has been to set up
a voluntary institution of its members to promote and develop the profession and to
demand of its members and future members suitable standards of competence.
Doctors, lawyers, accountants, architects and, of course, engineers pursued this course.
The Institution of Civil Engineers was formed in 1818 and granted a Royal Charter
in 1825, following Thomas Tredgold's description of civil engineering as the "art of
directing the great forces of nature for the use and convenience of man". The words
in italics clearly distinguish civil from military engineering. There followed the
Institution of Mechanical Engineers (1847, Royal Charter 1930), the Institution of
Electrical Engineers (1871, Royal Charter 1921) and, over the next hundred years,
with advancing technology, a proliferation of other chartered institutions. More
recently, there has been a further growth to provide professional status for technician
engineers. The roles of the institutions have generally included the following:
Learned Society:
Developing the art and science of engineering and representing the interests of their
profession to government, employers and the public.
Providing a forum for discussion and dissemination of their subject through meetings
and conferences.
Publishing a journal and other professional papers and reports.
Qualifying Body:
Providing a membership structure (and subscription pattern) including corporate
grades for those qualified, and non-corporate grades for others with an interest in
engineering, but not qualified.
Publishing a list of its members.
Prescribing minimum standards of education, training and practical professional
experience for admission to corporate membership.
Establishing a code of conduct for its members.
The Engineering Council has assumed the overall role of registration of membership,
defining (in its SARTOR document) the standards for accreditation and certification
of academic and practical training courses, for chartered engineers and technician
engineers, for all its nominated institutions.
The Institution of Royal Engineers, established in 1875 (Royal Charter in 1923),
might well have been expected to follow this pattern. Its building, now HQ RSME,
included a lecture theatre, modelled on that of the Royal Institution, and was a worthy
headquarters. Its aim, set out in the Royal Charter was "the promotion and advancement of the science of military engineering". It publishes the Journaland maintains
the RE Museum and RE Corps Library. So far so good. It organises professional
meetings, but almost always jointly with another body and not independently. It
publishes the RE List in which it meticulously records individual membership of other
institutions. It used to honour its own membership with the letter "I" which indicated
only that the subscription had been paid. Even that has now disappeared. It has never
assumed the role of a qualifying body. A special resolution was prepared for the AGM
twenty-six years ago (RE Journal Vol LXXXV Mar 1961 pp. 92-98), to provide a
graded system of membership, but the amendments to the Bye-Laws and Rules were
never put through. The proposals were basically sound but would need some updating
to bring into line with today's trends. During the national debate on engineering over
the last fifteen years, the Corps took a low-key attitude, but the Institution coordinated
a Corps contribution to the Finniston Committee in a paper presented to the
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Department of Industry. During this time, the Civils undertook a thorough overhaul
of their education, training and qualification standards, culminating in the Chilvers
Committee Report. Other bodies followed suit. Our Institution commissioned the
Read Report of 1980/81, a lengthy study which certainly took note of the Chilvers
Report and made a series of recommendations about status, membership and qualifications (corporate and non-corporate), and publications. Yet again there appears to
have been no follow-up. There has been no active participation in the former Council
of Engineering Institutions and Engineers' Registration Board, nor in setting up or
in dialogue with the new Engineering Council. This amateur attitude might have been
excused fifty or even twenty years ago, but in today's professional world it effectively
denies a profession of military engineering. The last opportunity to remedy the
situation was prior to the setting up of the Engineering Council. Now that edifice is
complete, entry will be problematical. Yet if our Institution sets its house in order,
meeting in full the criteria for nomination, rejection would be difficult to sustain
indefinitely.
Let us just examine the case for a Sapper officer in his quest for the status of
charteredmilitary engineer. He is an honours graduate in engineering. He undergoes
a YO's course of practical training which is as thorough as any initial training course
in civilian life. His career development ensures early practical professional experience
in the most important aspect of his profession, combat engineering. His continuing
education and training are structured in a way that is seldom matched by any civilian
employer or institution. What is missing is a clear statement of the purpose and scope
of military engineering, and that it accords with the accepted EUSEC definition for
the work of a charteredengineer. The Read Report gave some attention to this matter
and General Cooper's letter in the June issue of the Journalis a helpful prompt. The
role of the Corps has for years been broadly but inadequately stated as "helping the
Army to live, to move and to fight". This does not even mention engineering; it is a
role shared by other arms and by most of the services, and every taxpayer in the land
has a share in it!
For as long as our Institution remains out on a limb and rejects the role of a
qualifying professional body, those who profess to be military engineers, whether
within the Corps or employed elsewhere, will be denied a professional qualification;
recruitment to the Corps will continue to be hampered, and many Sappers in midcareer will continue to look over their shoulders at their colleagues in civilian life, or
retire early. The Institution did at one time provide a Royal Engineer Advisory Board,
but generally the Corps and the Ministry of Defence are not deriving the benefit that
they could.
There is a potential conflict of interest, apparent rather than real, which may
explain the lack of progress. This needs closer examination at the risk of labouring
the point. The EinC's Branch has always been held to be the qualifying body, and its
authority comes from the Director of Military Training, not from the Institution. But
this is no different from the situation throughout industry. The employer determines
the kind of people it wishes to employ and the standards of qualification and
competence that it requires of them. The employer is responsible for recruitment from
school, college or university, or the open market. The employer is responsible for (and
must bear the cost of) providing the necessary training and professional experience,
with help from whatever agencies it chooses. The institution has no authority over the
employer, only over its own members, for so long as they wish to remain so. In the
complex network of industry, relations between the two vary widely, but most
substantial employers find it to their benefit to heed the standards of qualification and
competence recommended by the institutions and encourage their staff into appropriate
membership. In short, the employer values the support in running its business, whilst
the institution, free from operational or commercial priorities can contribute to
improving the quality of engineering. The link between the two is provided by the
engineers themselves. The Corps is presently in an unusual one-to-one relationship
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possibly encroaching on the authority of the employer. In reality, the Corps will
continue to manage the operational and training role but with the support of the
collective wisdom of all those in the profession.
There may be a minority of officers who will fear change, but for most, and certainly
for the Corps as a whole, this subject needs widespread discussion in order to draw
up a statement of intent and to start an early informal dialogue with the Engineering
Council and our friends in the 'Civils', 'Mechanicals', 'Electricals' and elsewhere.
There is much goodwill towards the Corps. Officers seconded to civilian posts are
generally highly praised and there is no shortage of ex-Sappers at the top of the
profession and of industry.
Professional status for military engineers will produce many benefits. The Institution
will continue to be independent of the employer (the Corps), but the two will be
mutually supportive. The Corps will have the freedom, as it wishes, to stipulate PQE
(military) status for a proportion of its strength or for certain appointments. The need
for PQEs with civil qualifications will be less critical, though some officers may yet
seek a second (or dual) qualification. It should not cause concern that officers, posted
for part of their careers to combat units or to the staff, may not be exercising their
full professional competence. They yet need that competence for emergency. Military
security requirements should not prevent the Institution's fulfilling its role; there are
thousands of engineers working on classified defence contracts and in commercially
sensitive areas whose professional life is not jeopardised. A corps of mainly professional
status will have fewer problems when undertaking works in peace, especially in
collaboration with civilian engineers and contractors, and on expansion of the Corps
in time of war.
This paper has discussed only the officer corps and the chartered engineer as a
starting point. It is likely that an additional grade of membership will be needed for
technician engineers, a grade suitable for other ranks as well as officers. The Read
Report (at Annexure E, para 8) equated chartered engineer status with officer rank
and technician engineer (or technician) with other ranks. This is erroneous. Rank and
professional status are of different kinds, both contributing to the whole man. With
only the Corps in active membership, the Institution would be relatively small and
financially not very strong. But there would surely be pressure for an extension of
membership to others, if qualified. There are numerous activities that were originally
Sapper tasks, taken over by other arms and services. There is a whole range of military
engineering in ordnance procurement and in defence contracting throughout industry,
and many civilian engineers might see an advantage in dual membership of our
institution, as we do in theirs. There are potential members in the reserve army and
Territorial Army. The title is exclusively Royal Engineers, and change might later on
be necessary to embrace an enlarged field of military engineering in several sections,
in a single institution. However, all this is mere speculation until the essential first
steps are taken, and these should be started now. The Corps will look for leads from
the Council of the Institution and from the Engineer-in-Chief. Blowing the dust off
the 1961 proposals and the Read Report would provide a start, but this time we must
continue and complete what we start.
(A letter on this subject appears in the Correspondencesection.-Editor)

The Cooper's Hill Memorial Prize
CAPTAIN S R COX
AT their meeting in September 1986 the Council decided to award the Cooper's Hill
Memorial Prize to Lieut Colonel C T P Holland MBE for his work in planning and
preparing for the move of the RE Museum to the Ravelin Building. The prize is
awarded by the Institution every third year and until recently it was competed for by
the submission of an essay. In 1986 the basis for the award of the prize was altered
and it is now awarded to the person who, in the opinion of the Council, has done most
for the Institution over the preceeding three years. This short article explains the
background to the prize.
The Royal Indian Engineering College at Cooper's Hill had been founded in 1871
to meet the demand for engineers to work in India. The Public Works Department
in India had, in the 1850s, started major projects to develop the country. There were
not enough engineer officers available in the Corps of Bengal, Bombay and Madras
Engineers to manage these projects. In 1858 Lord Stanley, the Secretary of State for
India, decreed that men should be selected by open competitive exam for service as
engineers in India. These became known as "Stanley's Engineers" but the terms of
service were not good enough to recruit the right calibre of man.
In 1869 Lieutenant Colonel Chesney, Royal (Bengal) Engineers, was on furlough
in England and spent many hours considering the problem of supplying suitable
engineers for service in India. He concluded that the solution was to establish a
college, entry to which would be by competitive examination. On graduation from the
college the students would be guaranteed a job with the Indian Government. He
submitted his proposals to the Secretary of State for India who accepted them and
appointed Chesney the first President of the proposed institution. Chesney chose a site
for the college at Cooper's Hill, near Runnymede, engaged an experienced staff and
on 5 August 1871 Cooper's Hill College opened.
The Public Works Department in India had guaranteed fifty jobs each year for the
graduates of the college but after only three years the number of jobs began to be
reduced. This reduction caused a drop in the number of students and, since the college
was financed by fees, in the income of the college. To overcome this the Government
of India changed the rules of admission and in 1878 admitted students for the Indian
Telegraphy Service. In 1884 Forestry students were also admitted and occasionally
graduates were nominated for commissions in the Royal Engineers or other branches
of the Indian Army. This, with the money earned by testing materials in the
laboratories, enabled the college to be self-financing by 1887. However by 1890 larger
institutions had started training engineers and Cooper's Hill College could no longer
remain financially viable. In 1903 the Government decreed that the college should
close and despite much opposition the last graduate left in 1906.
After the First World War the Cooper's Hill War Memorial Committee was set
up to establish a memorial to the graduates of the college who died in the war. In
1921 the committee initiated a fund to provide prizes for the School of Forestry and
the Institutions of Civil, Electrical and Royal Engineers. The Institution of Royal
Engineers is able to award the prize every third year.
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Institution Publications
YOUR JOURNAL AND SUPPLEMENT IN 1988
THE Publications Committee has completed its review of the style, layout and

frequency of publication of the Journal and the Supplement which started with the
1986 questionnaire to which many members responded and an analysis of which was
published in the December 1986 Journal. The Committee has concluded, and it has
been agreed by Council, that some modest changes will be made to the shape and
layout of the Journalto allow for improved page layout, better quality of reproduction
of photographs and better value for money. A two column layout on a slightly bigger
page will make it possible for a larger size of print to be used for the same overall
amount of text.
The first issue in the new style will be published in April 1988 and from that date
there will be three issues a year instead of four. Each issue will contain 96 pages
instead of the present 72. A number of advantages will accrue both to the reader and
to the Institution as publisher and we are confident that the changes will represent
worthwhile improvements.
More controversial are the arrangements for the Supplement. This will be produced
in a smaller size than the Journal, (A5) and on lower quality paper. However, it will
be published only every second month. This step has been taken because the Publications Committee is convinced that the financial saving of six postal distributions a
year will be very worthwhile in comparison with the slight loss of service. It will mean
that subscribers will have to plan a little further ahead than at present in submitting
notices for publication. On the credit side there should be more space for announcement
of Corps events due to the saving of space from items which are unnecessarily repeated
under the present system. The editorial staff will make every effort to remind
subscribers about deadline dates and it is hoped that people will soon become used to
the new system. It will, in any case, be reviewed after a year's operation.
Worthwhile financial savings will result from these changes, which will be reflected
in the increase in the proportion of its income which the Institution can put to its
activities other than publications, as well as in the improved quality of the Journal.
Finally, the Publications Committee is alert to the truth that the most important
need is to maintain the highest possible standard of the material which is published
in the Journal and to make it as interesting to as wide a cross section of the
membership as can be. They will keep this matter under constant review and hope
that members will also play their part both by producing the quality of articles we all
seek and by keeping the editorial staff informed as to what they think of what they
read.

June 1987 Journal Awards
THE Publications Committee announces the following awards for articles of special

merit published in the June 1987 Journal.
"The General Design and Use of Hardened Defences in Twentieth Century
Warfare" by Capt G Taylor RE, £150.
"Think First About the Motherland and Only Then About Yourself" by S P C
Dalziel, £30.
"Demolitions in a Retreat" by Maj Gen I H Lyall Grant MC, £20.
The Committee wished particularly to congratulate Capt Taylor on his outstanding
contribution.
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ATS girls were to join 14 Field Survey Company. He told the 2IC he wanted nothing
to do with them!
Sandy eventually retired from the Army in 1948. He later became a founder
member of the Rhodesia Air Survey Company.
In 1955 he married Joan Burton. They set up home in a remote cottage in Somerset.
Sandy set to, applying his Sapper know-how to improving his property. In 1968 he
and Joan moved to Malta for health reasons. Unfortunately the Mintoff regime forced
them back in 1974. They moved to Eype near Bridport.
Despite his advancing years Sandy retained a sharp mind ever questioning the
events around him, and was always a practical man. He was a regular contributor to
the RE Journalincluding an article in recent years on sun dials.
His nephew served and his great nephew is still serving in the Corps. He leaves a
widow, Joan.
JFP

Memoirs in Brief
Brief memoirs are published below on a number of distinguished men whose deaths
have been notified recently in the national press and who served in the Royal
Engineers at some stage in their careers.
JUDGE PEARCE, died in September aged 57, a Circuit Judge since 1982; national
service in the Corps and TA (119 Field Engineer Regiment) for six years until 1956.

MAXWELL FRY CBE, died in September aged 88, eminent architect of the Modern
Movement. Emergency commission in the Corps 1939-45.
COLONEL NORMAN BASTER GC, died in June aged 95, awarded the Edward Medal
(later converted to the George Cross) for heroic work in the South Kirkby Colliery
disaster in 1935. Served in the Corps 1914-18.
WILLIAM MAXWELL, died aged 61, distinguished engineer and railway operator,
designer and developer of the Victoria Line. Colonel in the Engineer and Transport
Staff Corps.
DR HUGH COTT, died in April aged 86, zoologist and illustrator of wildlife. Lectured
to the SME on camouflage in 1938 using the visual concealment of animals to support
his case. Served throughout 1939-45 in the Western Desert and as a camouflage
adviser.
EDWARD CHITTY, died in June aged 92, eminent orthopaedic surgeon and amateur

painter and astronomer. Served in the Corps 1914-18, awarded MC for gallantry on
the Somme.
COLONEL J A DAVIS OBE, died in August aged 86; as a director of International
Computers and Tabulators (later ICL) played a leading role in the development of
the British computer industry. He was a regular soldier. Commissioned into the Corps
in 1920 he served in India before the war and became a supply specialist during the
war, closely involved in D Day planning, but retired in 1946. He had been a vicepresident of Toc H, a keen sailor and an exceptional water-colour artist.
BRYAN FRAYLING CBE, died in December 1986 aged 93, a mining engineer who
spent a good deal of his life in the Colonial Mines Service in Africa. As a member
of 171 Tunnelling Company in WWI he worked on the calculations for undermining
the German trenches at Messines the destruction of which he observed. His private
memoirs are held in the Corps Library.

Correspondence
Lieut L M Smith, BSc, PhD, CEng,
MICE, MIStructE, FGS, RE(V)
65 Stuart Road
Bishopton
Renfrewshire PA7 5BY
MINsTRE?
Dear Sir,-Captain R D Thomson's letter (June 1987) raised a valid point when it
was suggested that the status of professional Military Engineers should be recognised
by the granting of the designation CEng, MInstRE or similar title. The problems
encountered when trying to convince the Engineering Council of the merit of such an
action may not be totally insurmountable as many officers of the Corps already hold
engineering degrees which would exempt them from the Engineering Council Part 1
and Part 2 examinations. The Part 3 examination leading to chartered status and the
professional experience required prior to sitting it would then be the only contentious
matters for discussion. The completion of the YO's course could be used as the basis
for practical experience combined with the requisite number of years service. It would
be likely that, in common with other Engineering Institutions, a minimum age
(probably twenty-five years old) would have to be set as the lower bound for holding
full chartered status. Members of the Institution who did not hold the qualifications
necessary to satisfy the Engineering Council could possibly adopt "Associate" status
with the designation AMInstRE without the addition of the Chartered Engineer
designation, CEng. The system could be tailored in such a way that members of the
Institution at AMInstRE level could upgrade their membership by either sitting and
passing the Engineering Council Parts 1 and 2 examinations or by a mature candidate
route after a number of years service prior to sitting the Part 3 examinations.
Eaclof these alternatives would have to be carefully thought out and some effort
put into the preparation of a case to be put before the Engineering Council if such
a scheme was to succeed.
Notwithstanding the establishment of Chartered Engineer status for members of
the Institution of Royal Engineers, I believe that an important improvement in the
professional status of the Military Engineer could be achieved by the acceptance of
military engineering subjects into the list of suitable subjects prepared by the
Institution of Civil Engineers for the continuing education and training of graduate
Civil Engineers prior to their gaining chartered status. Appendix E to ICE 43, The
Route to Corporate Membership, published by the Institution of Civil Engineers lists
such training within four main headings:
Group A Engineering theory
Group B Engineering practice
Group C Management
Group D Associated disciplines
By the time that he reaches chartered status a graduate Civil Engineer is expected
to have undertaken a minimum of thirty days post-graduate education or "off the
job" training within these categories. The sub-headings contain a variety of subjects
of relevance to Military Engineers including earth structures, metal structures, timber
structures, bridges, highways, railways, water supply, construction activities (equipment, management and methods), demolition, earth moving, setting out, surveying,
temporary works, communication, man management and management methods and
systems. Within the list of approved associated disciplines are such diverse subjects
as Architecture, Electrical Engineering, Environmental Sciences, Mechancial Engineering and Town Planning but no-where is there a mention of Military Engineering
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despite its closer direct links in certain fields of operation and the historical links
between the Institutions of Civil and Royal Engineers.
An approach by the Corps or the Institution to the Institution of Civil Engineers
would, if successful, yield two distinct advantages:
Regular Officers of the Corps of Royal Engineers seeking chartered membership
of the Institution of Civil Engineers would be credited directly for their military
engineering experience, and
graduate Civil Engineers working in industry would be attracted into the Royal
Engineers, Territorial Army, not only as a worthwhile and satisfying pastime but
also as a direct benefit to their civilian careers.
Close cooperation in this manner and the resulting cross fertilisation of ideas could
only benefit both groups of engineers.-Yours faithfully, L M Smith.
Colonel F H Foster, DSO, OBE, TD, DL, RIBA
"Wildbees"
11 Kings Ride
Seaford
East Sussex BN25 2LN
THE BAILEY STORY

Sir,-I read with interest Mr Richardson's letter with particular reference to the
Hamilton Bridge and I have since had a few minutes phone conversation with him.
In July 1941, as CRE 4 Corps Troops, I was responsible for bridging the Sussex
Ouse at Southese near Lewes to provide an additional crossing for 40-ton Churchill
tanks. The actual site chosen was immediately north of the existing 3-ton limit swing
bridge. My Chief Engineer (Brigadier Alex Mason) arranged for a Hamilton Unit
Construction Bridge (Bailey was then only just coming into production). The river is
tidal and we could not cut into the bunds.
578 Corps Field Company (Major Stewart) carried out the work. Progress was
slow as we had had no previous experience in construction and many tons of spoil had
to be transported from about a mile away to build up to the level of the top of the
bunds for the launching plane and for the embankment approaches.
When all was completed, a squadron of Churchill tanks (20) crossed the bridge
closely watched by the squadron commander and myself. A few days later I received
an irate letter from the Ouse River Board and a bill for the replacement of some of
the timber decking and ribbons to the 3-ton swing bridge.
On consulting the squadron commander, I was told that we saw only nineteen
Churchills cross. The twentieth had broken down and lost touch with the column.
Later the direction signs were ignored and the tank crossed the 3-ton limit swing
bridge. Lucky tank crew but miracles sometime happen!
I have always believed that this Hamilton Bridge was one of the few in use during
World War Two but pehaps someone will correct me.-Yours truly, F H (John)
Foster.
Colonel W M Crawshaw, OBE
HQ Engineer Resources
Long Marston
NEW AVRE, NEW CONCEPTS

Sir,-Three whole articles in the September 1987 Journalon armoured engineering,
and a measure of good news as well! Perhaps it is unkind to carp, but the Chieftain
conversions are rumoured to be of the oldest of their breed, and the first seventeen are
costing less than half a Warrior or one eighth of a single Challenger. This may be a
tribute to RE ingenuity, but it says a great deal about General Staff priorities as
applied to RE equipment. We should also be well aware that this is 1963 all over
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again; we are receiving a one generation behind tank to replace one which is two
generations behind. There is, therefore, no reason for any Sapper to feel unduly
grateful to anyone outside the Corps for the undoubted capability enhancement
represented by the conversions. We should congratulate those concerned with the
project, and reflect on the inability of commanders and staffs to view the battlefield
from a truly all arms standpoint when it comes to the allocation of resources.
Excitement over the AVRE may also conceal the plight of mechanised engineers.
FV 432 and Centurion AVRE entered service almost simultaneously. Mechanised
(now "armoured") infantry, gunners, and REME are receiving Warrior; RE will be
operating 30-year old FV 432 alongside Warrior until we receive FLAV. If Brigadier
Sheppard's comment on this equipment is to be interpreted as I see it, engineer FLAV
will be another armoured box on tracks with perhaps "a pusher beam and/or a lifting
arm". This is not good enough as the engineer general purpose vehicle for the Central
Region (or the Middle East?) not just for the 1990s but into the 2010s. We ought to
be looking instead for a base machine with a variety of working payloads, of which
only a proportion would be personnel. Such an equipment should also pick up the
CET replacement commitment (which won't go away!). David Holtby's final paragraph seems to be working towards a similar concept but from the heavy end; I don't
think a full MBT solution is the answer, if only because it means too many REME,
but there is a great deal of merit in the idea of one vehicle to cover both the AVRE
and mechanised combat engineer commitments. This indicates a middleweight vehicle
intermediate in size between the APC/MCV and MBT ends of the market; I am
thinking in terms of commonality with 155mm SP artillery requirements which tend
to fall into the same area.
The history of armoured engineering from 1944 to the present day highlights the
need for a non-sectarian approach to operational concepts and the equipment programme. RE tanks have always lagged one or two generations behind RAC, even in
1944. The present programme should eventually ensure that armoured engineers will,
by the mid-1990s, be reasonably well equipped to support the tactics and weapon
systems of the mid-1980s. Even this cannot be said for mechanised engineers. To
avoid a repetition of this state of affairs, we should be thinking now in terms of the
requirements for engineer support to forces fighting under the new rules which will
take effect once the firepower revolution becomes a reality. The tactical emphasis
should then be swinging away from armoured manoeuvre to air mobility, "no target"
defence, and assault by fire. Engineer requirements will change, but are unlikely to
diminish. This time, let's be ahead of the game!-Yours faithfully, W M Crawshaw.
Brigadier J H Hooper, OBE
Goodrich House
Goodrich
Ross on Wye
MANAGEMENT OF TODAY'S SAPPER OFFICER
Sir,-I agree with most of Major Norbury's comments and suggestions (Journal
March 1987). I believed that writing the annual confidential reports was about my
most important job and that it gave me at least one formal opportunity to discuss the
recipient's career with him. I also used the event to give a few hints to the other
officers who were not receiving reports at that time. It came as quite an eye opener
to me as a CO to find the acute interest which young officers were taking in their
careers. I must admit that my view was that second lieutenants were better off making
sure they got a good chit from me for commanding their troops than bending my ear
on their views as to what job they would prefer from Staff College.
As one who has strong family connections with a Welsh infantry regiment and a
son-in-law in a very tightly knit cavalry regiment I do feel with Major Norbury that
we are not particularly good at keeping our family together and we do not take a keen
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enough interest in the welfare of our officers generally. This is not entirely the fault
of the top hamper of the Corps but some blame must rest there. As I was, until fairly
recently, hovering around just below the cloud base I include myself in the criticism.
When I took over my squadron I only knew three officers in the Divisional Engineers.
This was not too surprising as apart from courses I had never served outside Airborne
Forces until then. However when I took over my Regiment I did not know any of the
officers there either except three who had served as Warrant Officers or senior NCOs
in 9 Squadron during my service there too. This fact, ie not knowing people in my
own Corps, and the other fact that house prices at that time were escalating madly,
prompting officers to buy houses rather than to occupy quarters prompted me to write
to some senior person in the Corps suggesting linking regiments.
Basically the idea was that we would establish a link between a UK based regular
regiment, a BAOR based regular regiment and a TA regiment. A young officer would
serve initially in either the BAOR or UK regular regiment. His next regimental
posting would be to the linked regular regiment and at some later stage possibly to
the linked TA regiment. There would be some geographical proximity between the
TA and UK regular regiment. In my case as a Welshman I saw myself serving in say
the Tidworth regular regiment and the Royal Monmouth Royal Engineers and any
one of the BAOR regiments but any time I served in BAOR in a regimental job it
would be in the same regiment. Of course there would always be exceptions but in
general terms it overcame two problems which bothered me and I suspect many other
Sappers: where to buy a house and how to get to know other Sappers well. The idea
was considered quite seriously but in the end foundered on the grounds that it would
have been divisive and have created a "family within a family"; maybe that is what
we need.
Frankly, apart from a very closely knit group of officers who have served in units such
as 9 Squadron, I am not aware of any great family feeling in the Corps. I would not
lose my membership of the 9 Squadron family for the world. It would be very rare
for me to see a Sapper airborne tie and not know the owner. It is rare for me to see
a Sapper tie and know the owner, but I always say something to the unknown owner,
so I do try.
I know that the Engineers in Chief make enormous efforts to get to know as many
of the Corps as possible and so do the representative Colonels Commandant and Chief
Royals but we are a very large family and if we are to give the comfort and advice
to junior officers which they deserve and must have if we are to keep them then I
believe we have to create smaller groups where members can learn about the other
members to their mutual advantage. I am reluctant to give the Gunners credit for
anything but I gather they now do something similar and have the Geordie Gunners
or the Taffy Gunners or something similar. I believe we should at least give some
serious thought to creating some geographical linkage to Sapper units and if that is
not possible how about Sapper godfathers to look after smaller groups of
officers?-Yours sincerely, J H Hooper.

Book Reviews
SEND FOR FREDDIE
GENERAL SIR CHARLES RICHARDSON

(William Kimber-Price£12.95 ISBN 0-7183-0641-1)
THIS book gives well-merited recognition to the brilliant and versatile man who was
Montgomery's Chief of Staff throughout the latter part of World War II. The author
was closely associated with him for much of this time and therefore writes with
authority based on personal knowledge as well as a lot of well-researched material.
He gives a picture of a man who, despite almost continuous ill health and a liking for
the "bright lights", was a most successful Chief of Staff both of the Eighth Army and
of 21 Army Group.
Much of the interest of the book lies in de Guingand's relationship with Montgomery,
a complex subject which the author handles with skill and sensitivity. A great deal
has been written in the past forty years about Montgomery; but very little, except
incidentally, about his Chief of Staff who contributed so much to his successful
campaigns. As Montgomery himself wrote in a letter to de Guingand at the end of
the war "No commander can ever have had or ever will have a better Chief of Staff
than you were ... together we achieved much". Although complete opposites in many
ways they were good friends and made an ideal team. Sadly after the war de Guingand
did not get the rewards which were his due and on several occasions was slighted by
his old chief, so that their relationship suffered. Many people found Montgomery's
behaviour at that time incomprehensible, but the author, although not excusing it,
suggests some possible reasons and concludes by saying that compared with Napoleon's
shameful treatment of Berthier, Montgomery's treatment of his Chief of Staff was
exemplary. De Guingand was no doubt responsible for initiating several of the
battle-winning plans both in North Africa and in NW Europe, but they were only
adopted because he had the art of putting them over to his chief; though, as he would
himself have admitted, there is a big difference between proposing a plan and deciding
to carry it out.

Perhaps de Guingand's greatest contribution to the Allied victory in Europe was
his ability to work with the Americans and smooth over the rifts which began to
appear in the high command soon after the Normandy landings. Montgomery was
very criticial of both Eisenhower's strategy and his method of command, and de
Guingand invariably had to represent him at SHAEF conferences and put across his
chiefs views in a tactful manner. He made a close friend of Bedell Smith, the SHAEF
Chief of Staff, and also established a warm relationship with Eisenhower, which he
maintained up till the latter's death.
De Guingand was one of the first to publish his war memoirs in Operation Victory,
a well-written unbiased account which became an instant success. After the war he
settled in South Africa where he became a successful businesssman. Besides continuing
to correspond with both Montgomery and Eisenhower about their war memoirs, he
tried to influence the political scene in South Africa with his realistic and forward
looking views, which he expressed in a book called African Assignment. The author
gives a good summary of his qualities as a Chief of Staff saying that he had "an
intuitive grasp of the articulated activities of a group of Allied divisions on a vast
battlefield, a remarkable perception of enemy reactions 'over the hill', a brilliantly
responsive intellect, a faultless memory and grasp of detail, and finally a deep-seated
desire to generate co-operation at all levels by the exercise of humorous, friendly
persuasion on a very personal basis".
This is a very interesting and readable book, well-produced with a lot of good
photographs and not too long, unlike so many modern biographies.
ROHC
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have been well chosen and have the ring of sincerity. The author has succeeded in
welding them together to form a lively and readable story which gives a good general
account of the campaign. One or two pieces seem to be the products of fantasy and
would have been better omitted and the same applies to an occasional purple patch
where the author has been similarly carried away (eg p 242 "barricades of bamboo
stakes which disembowelled so many that even the most fanatical Japanese were
deterred"). Few of those in Burma knew much of what was going on outside their
own little area and inevitably there is much uninformed criticism of the Governor and
some of the Generals. The author's views on the chief personalities are generally
well-balanced but he is less than fair to the indomitable General Wavell on whom the
pressures were greatest and who struggled hard to make the best of the impossible
hand he had been dealt.
Except at the Sittang bridge Sappers are rarely mentioned, the demolitions being
either attributed to the rearguard ("the Gurkhas then blew the bridge") or apparently
occurring by spontaneous detonation ("there was a deafening explosion as two spans
of the bridge toppled into the Irrawaddy"). Nevertheless this book is worth reading
by anyone interested in the war in Burma or in the problems of a retreat. It brings
out clearly the desperate plight of the wounded and the refugees in such a campaign
and highlights the countless human tragedies which spring from lack of foresight and
preparation, faults which may be impossible to remedy once the fighting has started.
IHLG

GAS ATTACK
Chemical Warfare 1915 to the Present Day
WILLIAM MOORE

(Publishedby Leo Cooper-Price:£14.95 ISBN 0 87052 4550)
WILLIAM MOORE is a full-time writer of military history. This book deals with the use

of gas in war.
The author begins with a brief survey of the theory and practice of chemical
warfare up to the Hague Congress of 1907 which forbade the employment of poison
or poisoned arms. Britain subscribed to this convention.
Early in the Great War both the French and the Germans employed grenades and
artillery shells with various chemical fillings, but with no apparent effect upon the
opposition. With the resources of their huge chemical industry the Germans decided
to undertake the first large-scale use of chemical warfare at Ypres in Flanders. The
agent was to be chlorine and rather than fill it into scarce artillery shells, it would be
released from cylinders to form a cloud which would drift across the Allied lines.
Engineers and scientists were formed into Pioneer Regiment 35 and tasked with
handling the cylinders. The operation was delayed for days, awaiting a favourable
wind. Meanwhile odd releases of gas occurred from cylinders damaged by shrapnel
and splinters.
The Allies knew something of the plan from spies, prisoners and deserters. This
information was passed down the chain of command annotated "for what it is worth".
No precautions were taken. The gas was finally due to be released at 0545 hrs on 22
April 1915. However it was not released until about 1600 hrs. Then 168 tons was
released from almost 6000 cylinders on a 4 mile front in less than 10 minutes.
The author vividly describes the resulting panic and confusion. By last light the
Germans had broken in against the French to a depth of three miles. Had the attack
taken place at 0545 hrs as planned, the result might have been very different with a
full day available for exploitation.
There were two immediate consequences. The first was a demand from the British
press and public for retaliation in kind. The second was urgent action to identify the
agent used and to devise protective measures.
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Retaliation in kind was not possible. The British chemical industry at that time did
not have the capacity and the ethical considerations of sinking "to the level of the
degraded Germans" generated intense debate from the cabinet down. The agent used
was quickly identified and a protective mask, based on a German model and remarkably
similar to the modern facelet just introduced into service, was soon in production.
Subsequent events relating to the use of gas during the Great War are described
in detail. Also covered in detail is the part played by the Royal Engineers-the
appointment of Major Charles Foulkes RE as the first "Gas Adviser", the formation
of the Special Companies RE from chemistry students who graduated in 1915 and
the winning of a Victoria Cross by Corporal James Dawson at the Battle of Loos. The
story is brought up to date with a brief account of events since the Great War.
A central theme throughout the book is the moral enigma of the use of poison gas.
It is the only weapon introduced in the First World War but not used in the Second.
Yet it was available to both sides in large quantities. Its use arouses universal loathing
yet it is no more horrible than other weapons of mass destruction. Britain has long
since abandoned chemical weapons. Yet, "if deterrence is your mission, you have to
convey that you are prepared to use every system in your inventory in order to
defend-otherwise your deterrent isn't credible, and that includes chemical weapons":
(General Bernard Rogers).
JEN
A GUARDS GENERAL
THE MEMOIRS OF MAJOR GENERAL SIR ALLAN ADAIR

(Edited by Colonel Oliver Lindsay)
Published by Hamish Hamilton Ltd-Price £12.95 or £8.05 (incl. p&p) from RHQ
GrenadierGuards. Wellington Barracks, SWI)
MAJOR GENERAL SIR ALLAN ADAIR has recently written his memoirs. He will best
be remembered as the Commander of the distinguished Guards Armoured Division
throughout the fighting in Europe in World War II.
Your reviewer served with 14 Field Squadron RE in this Division and regarded him
as one of the finest soldiers under whom he had the privilege to serve.
General Allan's memoirs cover, of course, much more than World War II for he
commanded a company of the Grenadier Guards on the Western Front in the First
World War when he was both wounded and decorated-as was the case in the Second.
One of his contemporaries was Harold Macmillan, who wrote the book's foreword
shortly before his death.
Inevitably General Allan includes references to the Royal Engineers-in World
War I, during the General Strike of 1926, in Egypt in the 1930s, training in England
before D Day and in Europe, during which time in one period of seventeen days, the
Sappers built no less than twenty-four bridges for the guardsmen. And then also in
Greece, where General Allan commanded a division in the civil war.
Amongst the officers to whom he refers are General Sir Charles "Splosh" Jones,
his Commander Royal Engineers, 1943-44, his successor General Sir Noel Thomas
and, of course, Major General Tony Jones, who cut the wires, removed the demolition
charges and took seventy prisoners on the Nijmegen Bridge during the bitter fighting
while endeavouring to reach the Airborne Forces trapped at Arnhem.
A Guards General is no ordinary book for it encompasses eighty-nine enthralling
years. Indeed, by the time this review is published, General Allan may have celebrated
his ninetieth birthday. The memoirs were edited by Colonel Oliver Lindsay, who has
written two earlier books on Hong Kong 1940-1946, despite still being a serving
soldier. The appeal of this splendid autobiography is such that it is almost impossible
to put the book down before reading the final paragraph; it is highly recommended.
ART
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BEDFORD SCHOOL

Independent HMC School for Boys

Offers continuous education from 7-18 years.
Combined Day-Boy and Boarding facilities.
Entry possible at 7, 8, 11, 13 and 16.
Large percentage of sixth formers go on to degree
courses.
High academic standards (over 90% pass rate at 'A'
level) combined with excellent sports record, very active
musical and dramatic life; strong combined cadet force
and Community Service Unit.
Set in a 40 acre estate near the centre of town.
Main building recently modernised: superb new sports
and recreation centre: refurbished laboratories, art room
and technology workshops.
Extensive range of scholarships, bursaries and assisted
places available.
For further details please contact:

The Registrar (Dept. C.S.), Bedford School, Burnaby Road,
Bdford MK40 2TU Telephone: (0234) 40444
a

HASLEMERE, SURREY
An Independent Boarding and Day School
for 190 girls (11-18) GSA & GBGSA.
L.H. Beltran BA

Headmaster:
WISPERS SCHOOL OFFERS:

O Teaching in small classes to GCSE and 'A' level by Graduate Staff.
O Excellent facilities including science and computer labortories, home
economics centre, sports hall, swimming pool and tennis courts.
O Full programme of extra curricular activities, visits and outings.
O Sixth Form Centre providing study bedrooms, common rooms, quiet
room and kitchen.
O 1988 Academic Scholarships (30% full fees) to be awarded on Common
Entrance Examination results.
For Prospectus and Entry details please contact:,

Mrs. B. M. Hanauer
Haslemere (0428) 3646
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SAPPERS: THE ROYAL ENGINEERS IN BRITISH COLUMBIA
BETH HILL
(Published by Horsdal and Schubart Publishers Ltd, Box 1, Ganges, British Columbia, Canada-Price$9.95 ISBN 0-920663-05-2)
IT is possible that many Royal Engineers, past or present, do not realise how much
our Corps contributed to the founding days of British Columbia. During the period
1858-1863 the Sappers completed the demarcation of the boundary with the United
States, surveyed road and rail routes, built roads and bridges, laid out towns and
villages, built churches and fortifications-and much else. They even by their presence
enabled Governor Douglas to discourage the Americans from using armed force to
protect the squatters and gold seekers from the Indians. All this by a force of less
than 150 all ranks.
Beth Hill is to be congratulated upon writing this brief account of the life and the
work of Colonel Moody's Sappers. It is not a definitive history, although it is clearly
well researched both in the archives and on the ground. It is primarily a tale of people
and places, and therein lies much of its fascination. By the clever use of diary and
letter extracts, connected by a well-written and descriptive narrative, Mrs Hill lets
those involved tell their own tales. Photographs and sketches add further interest, but
sadly the maps are inadequate for those who do not know British Columbia. Of
particular value are the chapters telling of those who stayed in the province after the
detachment was disbanded in 1863, and the traces still left of their works. There is
also a commendably full bibliography.
All in all, a most readable and enjoyable book that deserves a place among our unit
histories.
JFMG
DAWNS LIKE THUNDER
The Retreat from Burma 1942
ALFRED DRAPER
(Published by Leo Cooper-Price£17.95 ISBN 0-85052-1319)
IN 1939 Burma was a backwater of Empire directly administered from the UK.
Repeated requests from India to assume the responsibility for its defence were
unwisely refused and this task was delegated to HQ Fareast in Singapore. When the
Japanese attacked at the end of December 1941 the country was totally unprepared
for war. Within five months all the British and most of the many Indians in the
country had either died, been killed or captured, or had been driven over the mountains
into India. This book is based on the accounts of those at all levels who were there,
either attempting to stem the Japanese advance or doing what they could to ameliorate
the catastrophe which had so unexpectedly overtaken them. It does not pretend to be
historically accurate in all respects as the opening sentence indicates ("The war was
a little more than two years and three months old and Britain stood alone.") but the
many eye-witness stories give a vivid idea of the confusion and tragedies which
stemmed from the failure to prepare for the impending attack.
The great interest of the book is the wide spectrum of views that the author has
assembled to cover not only the military but also the civilian problems of the campaign.
One of the features of a retreat is that alarmist stories gain wide credence and are
subsequently enshrined as truth. Conversely, many cases of heroism, both military
and civilian, are unknown and unrecorded. This book, while not ignoring the chaos
and the rumours, helps to restore the balance. Extracts from the diaries of the two
or three experienced reporters who were present give notably balanced views. The
great majority of the accounts, both of the fighting and of the dramas further back,
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