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Editorial
Ti-s issue of the Journal maintains the wide range
and diversity of articles we have come to enjoy
from authors within the serving and retired sections
of the Corps. It is pleasing to see some of the
younger members, in rank if not in age, making
their contribution to the exchange of information
and ideas. That some of the articles have proved
both thought-provoking and interesting is evidenced
by the letters in the correspondence section.

We lead off with Wadi Akarit, a marvellous
account of a sapper officer's experience of the day
he first came under fire. It captures the stark reality
of battle and the sheer intensity of life in the day of
a troop commander. No wonder many grew up so
very quickly and went on to take responsibility for
commanding squadrons and regiments in war at
such a young age. For a good adventure story from
the Second World War, go on to read Escape from
Singapore, 15 February 1942.

With the focus of the Corps' effort now in
Bosnia, there are several articles which reflect the
shift since 1995 from fighting for peace with the
Allied Command Europe Rapid Reaction Corps,
through peace enforcement with IFOR
(Implementation Force), and now to building the
peace with SFOR (Stabilization Force). One of the
first things to be achieved to meet the terms of the
Dayton Accord was to repair the communications
infrastructure of the country, and that meant
building bridges. Bosnia Bridge Gallop is a great
insight into the capability of sappers from other
nations as well as an appreciation of the talents of
the author, who as a retired warrant officer of the
Corps, directed, if not commanded, some of the
bridge builds. For a professional engineering view
of one of them, go on to read Repair of Slavonski
Brod Fixed Bridge.

Still on the bridging theme, The M3 Amphibian
Has Arrived! is a timely reminder of the introduc-
tion into service of the successor to M2. Together
with BR90, the close support and general support
bridging system also recently introduced into
service, it ensures that the bridging capability of
British forces remains second to none.

It was said to the present troop commanders
course, at a recent joint professional meeting held in
Chatham, that there was one certainty in life: some

of them would be serving in Bosnia within the nex
six months. They would be wise to read Quarryin
Operations in Bosnia Herzegovina and Operations
in FRY - a Resources Troop Conmmander's
Perspective. And so of course should others.

"British officers in general have little geological
knowledge", to quote from Geological Training
for British Army Officers: A Long-Lost Cause?
Digging a heel into the ground to assess, from the
imprint, the CBR (Californian Bearing Ratio)
value might come to some readers minds. This
well researched article tells the story about the rise
and fall of geology as an educational subject in the
British army.

If geology is a long-lost cause, the various disci-
plines which contribute to Military Survey's
capability are most certainly not. Geographic Field
Support to IFOR highlights the high-tech nature of
some of the equipment now employed, notably the
Global Positioning System for centimetre-accurate
surveys and computers to generate terrain and other
geographic information.

In the Gallipoli campaign 80 or so years ago, not
even a field survey section was deployed and the
only reliable map was obtained from a captured
Turkish officer. Few may know, since accounts are
scattered and sparse, of the otherwise significant
sapper contribution to the campaign. Engineers in
Gallipoli makes amends and brings together some
little known or forgotten facts.

Sadly, the employment of sapper officers with the
Railway Inspectorate, in the early days as serving
officers and later as retired officers, has come to an
end after an unbroken period of 156 years. The
doyen of the Royal Engineers Transportation Club,
Major General John Woollet, attended a farewell
dinner for the last two incumbents, Majors King
and Holden, in September of last year. Royal
Engineers and Railway Safety - 1840 to 1996
relates an interesting and little known chapter in the
history of the Corps.

To conclude, we say farewell to our President,
Major General John Drewienkiewicz, who last
November was appointed Chief of Staff to SFOR
and has been incarcerated in Sarajevo ever since.
He hands over to Major General Tony Pigott on
1 May 1997.
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Wadi Akarit
MAJOR C A LYALL BSc

The following is an edited version of part of a memoir written by the author, now deceased, in about
1990. The memoirs include additional material written by the author's wife, Lynda McCallum Lyall
LRAM ARCM, who has kindly given permission for this extract to be published. Lynda hopes to have
the complete version published at a later date.

WADI AKARIT

THIS is a personal account of the events of a day
nearly 45 years ago, when I first came under
enemy fire. Even after all these years it remains
vivid in my memory: a new and very frightening
experience - nothing like the battle training we
had undergone in the UK when live rounds were
fired over our heads. Perhaps the worst thing
about it all was the noise.

The Germans and Italians in North Africa had
decided to make a stand on the last natural barrier
before the harbours of Sfax or Sousse. They had
dug in along a line of hills behind a dry wadi and
were further protected by a minefield in front of
their position and a deep antitank ditch. The for-
ward positions were held by the Italians, with the
German 90th Light Division in reserve behind.
The 90th Light were well known to the 8th Army
and respected for their fighting qualities.

I joined 274 (Highland) Field Company as a
very raw second lieutenant about 31 March 1942
and was given command of 3 Section. In a har-
bour area which was flat and sandy, with a few
scattered olive trees and a small patch of thorny
scrub brushes giving a little green shady corner,
I can recall the smell of the sandy soil in my slit
trench to this day, and the Nivea cream that I
applied to my painful sunburnt knees and arms.

We were busy preparing for the forthcoming
battle. Stores had to be sorted for the minefield
gapping operation, and fascines made for laying
in the dry bed of the wadi to allow tanks to cross
without breaking through the thin crust of firm
ground which covered the underlying soft salty
marsh. Drills for the gapping operation had to be
practised, though most of my section were only
too familiar with this routine. To me, it was a
period of frantic rush: learning the names of my
men, the different methods adopted by
8th Army, finding out what stores we had, famil-
iarizing myself with the different types of mines
likely to be met, and being strafed by an
ME 109.

Others in the company were carrying out night
patrols to discover the depth and composition of
the minefield (as a new boy I was spared this
particular job). They found antipersonnel and
antitank mines; they also found an entirely new
wooden Italian antitank mine virtually unde-
tectable by our mine detectors because even the
fuzes were made of chemical bakelite.

Major "Bing" Benzies, the OC, was to be LOB
(left out of battle) as he had run over a teller
mine in his jeep a few days before and was
lucky to have escaped with only a perforated ear
drum. Captain Angus Patullo, the 2IC would
command the company during the action. There
were also three subalterns including myself who
were the section commanders, Don Finlay,
1 Section, another, whose name I cannot remem-
ber, commanding 2 Section, and myself. My
section sergeant was a tough little Scotsman
called Ken Cummings, from Aberdeen, and with
my complete lack of experience I relied very
heavily on him for help and advice.

The overall plan was that the Gurkha battalions
of the 4th Indian Division were to carry out a
silent night infiltration of enemy positions using
their kukris to the terror and discomfiture of the
Italians. 51st Highland Division and 4th Indian
Division on our left flank would attack before
first light on 6 April. 51st Division was to attack
on a two-brigade front with 152 Brigade in
reserve. It would be difficult. Ammunition for
the divisional artillery was limited. The
5th Camerons and the 5th Seaforths on the left
and the 7th Argylls on the right were to cross the
minefield and establish a bridgehead beyond.
Then the 2nd Seaforths and the 7th Black Watch
were to pass through and swing respectively
right and left and take the high ground beyond.

Three lanes were to be cleared through the mine-
field using "Scorpions", each lane-gapping operation
supported by a section from our company. Scorpions
were obsolescent Matilda tanks fitted with a revolv-
ing drive, driven from the tank engine, to which
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weighted chains were attached. As the tanks
advanced, with drums revolving, the chains beat the
ground and exploded any mines in their path. Or
such was the theory. In addition, the Scorpions
churned up a clearly discernable path and created
vast clouds of dust in the process. The sappers' job
was to mark the edges of the safe lane with pickets,
tapes and lights or, in the event of the tanks not suc-
ceeding, to clear the minefield manually. A further
section from 276 (H) Fd Coy, under Dan Gallagher,
was to blow three gaps in the walls of the antitank
ditch on the far side of the minefield, coinciding with
the ends of the three gaps in the minefield, to let the
tanks through.

At last light on 5 April we moved up to the wadi.
Our first job was to lay the fascines; only tracked
vehicles were to be used in the first phase of the
attack. All our stores: detectors, tape, angle-iron
pickets, barbed wire, torches, wire for pulling
mines which might be booby trapped, etc, etc, were
loaded onto bren-gun carriers which were seconded
from the infantry battalions not committed to the
initial assault.

The fascines were successfully laid across the wadi
as soon as it was dark enough, and a crossing was
established. It was essential that noise from vehicle
engines was kept to a minimum at this stage, to
maintain surprise. The crossing completed, my sec-
tion withdrew about 200yds from the wadi and dug
in for the night. Digging my slit trench warmed me
up, for the temperature fell abruptly in the desert
after dark. We were wearing tropical kit and had only
our pullovers in our small packs. The night was bit-
terly cold and the slit trench very cramped, just deep
enough to get below ground level.

The time must have been sometime after midnight.
The cold, along with the discomfort of my slit trench
and the anticipation of the coming battle, made sleep
impossible. I discussed details of the arrangements
for the morning with Sgt Cummings and my sub-sec-
tion commanders.Then I went to visit the two bren-
gun detachments which had been posted a little
ahead to guard against the possibility of being
bumped into by an enemy patrol. All was quiet. The
darkness of the night was lightened by artificial
moonlight produced by searchlights shining up into
the clouds. Time seemed to pass slowly. At last, at
about 0300hrs our cooks, led by the CSM, arrived
with a large container of tea, and wads. Each man
had been issued with iron rations for the following
day; mine consisted of a tin of sardines and some
hard army biscuits, and of course we all had our
water bottles.

Zero hour had been set for 0415hrs, and right on
time the skyline was lit by gun flashes and we soon
heard the sound of shells passing overhead to
explode in the enemy positions. The 4th Indian
Division's attack had started earlier and we had been
able to follow some of its progress by the thump of
exploding hand grenades and bursts of tracer fire
over on our left. Then beyond us, the Bofors light
antiaircraft guns opened up, firing tracer shells over
our heads to indicate the axis of advance for the
infantry who had to march from their start line on a
compass bearing and by counting paces to their
objective. Soon, out of the darkness, came the sound
of a piper of the Argylls playing the leading compa-
nies into battle. They passed through our position,
mostly silent but the odd one making some wise-
crack and inviting us to get up and join them. Now
the Vickers machine guns of the Middlesex
Regiment opened up laying a curtain of fire to isolate
the flanks of the Argylls' objective and adding to the
general noise.

The Scorpions were due to start their gapping
operation at 0445hrs and as soon as the three tanks
had formed up, we began to move forward with our
stores into the bed of the wadi. The tanks moved,
but after about a hundred yards they halted, started
again, and to our dismay finally began to withdraw.
Eventually we found that the engine of one was not
running properly, on another the drive of its drum-
head had broken and the third one's steering brakes
had burnt out. So there we were, no gap through
the minefield, dawn breaking and the churned up
track leading towards the minefield clearly indicat-
ing our intentions to the enemy observation posts
in the hills ahead.

All was still quiet as far as incoming fire was
concerned. After a rapid readjustment of plan, I got
together a gapping party and we started to move
forward slowly sweeping for mines. Suddenly
there was the whip crack of bullets. A sapper with
one of the detectors fell over, hit, and another bul-
let went through the leg of my trousers. Everyone
in the gapping party fell flat. After a while
Sgt Cummings managed to locate the sniper who
was by a little mound of earth to our right front
about 300yds away. I crawled back to the wadi
and contacted the 3in mortar platoon of the
Argylls, dug in some short distance behind the
wadi; the fourth round appeared to score a direct
hit and we heard no more from that sniper.

By the time I returned, Sgt Cummings had got
the gapping party on its feet again and we started
sweeping forward. By now however it was bright
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daylight and the enemy guns and mortars opened
up. Once again we had to take cover. Luckily
there were a number of what appeared to have
been old gun pits in the area which gave some
protection. While the shelling and mortaring con-
tinued it was impossible to clear the gap. Any
movement brought renewed shelling. We could
hear the nebelwerfers - multi-barrelled mortars
called "moaning minnies" because of their charac-
teristic noise - and waited for their cluster of six
bombs to arrive, and the rising shriek which her-
alded the arrival of the 105mm shells while we
tried to grovel further into the earth. Then, during
a lull, I decided to go and see whether Dan
Gallagher had managed to blow a gap in the anti-
tank ditch so that we could align the minefield gap
on it when we were able to start sweeping again. It
had been blown sufficiently to allow tanks to
climb out of the ditch which at this point was a
very formidable obstacle over 20ft deep. Going
further forward to the battalion HQ of the Argylls
I started to explain our difficulties to the CO,
Lt Col Campbell. Things were pretty hairy, and an
enemy counterattack seemed to be developing
with considerable mortar fire arriving. Given half
a chance I would have dived for the nearest hole,
but Lorne Campbell just stood there ignoring
everything, listening attentively to what I was say-
ing. He then said it was imperative to get the tanks
and antitank guns up as soon as possible and that
the gap must be cleared at all costs. At this
moment the 7th Black Watch leading companies
began to pass through the Argylls to swing left
and take the higher ground beyond the antitank
ditch. I went back and decided that I would go
along the antitank ditch and see what had hap-
pened to 2 Section's gap and the blowing of the
antitank ditch in their sector. I made my way along
the bottom of the antitank ditch. I had not gone
very far when I heard shouts from the top and saw
two Italian soldiers pointing their rifles at me.
With my hands up I obeyed their signals to climb
up to them. They must have been in a pocket that
was bypassed when the Argylls went through and
had not been mopped up yet by the Black Watch.
Pushing me down into their slit trench, they
seemed very jittery and demoralized and jabbered
away to each other. Suddenly there was the most
appaling crash of bursting mortar bombs which
went on for what seemed an eternity. I learned
later that it was the 4.2in mortars of our own Light
Regiment RA, supporting the attack of the
7th Black Watch. We all cowered terrified in the

bottom of our trench. Nearly the last bomb of the
barrage hit the top edge of the trench burying us
and injuring at least one of the Italians. I took
advantage of the confusion as soon as I had recov-
ered my senses and dived out of the trench back
into the antitank ditch from where I made my way
back to the area of our gapping operation.

I started to recross the minefield, but an outbreak
of shelling drove me into a nearby gun pit, where I
found a sapper corporal from Dan Gallagher's sec-
tion who was in a bad way. He had apparently
stood on an antipersonnel mine which had shat-
tered his foot and had dragged himself into the pit.
I put a tourniquet onto his leg, gave him some
water, then took an ampoule of morphia from the
pouch of my belt and injected it into his arm. After
waiting a while to let the morphia take effect I
somehow managed to get him onto my back in a
fireman's lift and staggered back across the rest of
the minefield to the wadi where the MO of the
Argylls had established his Regimental Aid Post
(RAP). Somehow, in the stress of all that was hap-
pening one does not stop to think about the mine
danger, but afterwards I remember feeling quite
horrified about what might have happened to me.

I then went to find Angus Patullo who had taken
up his position in the Scorpion command tank in
the wadi. How safe it felt crowded in the turret
with him surrounded by several inches of
armoured plate. I gathered that the other sections'
gapping operations were not going well. 1 Section
had met a dense antipersonnel minefield. Don
Finlay had been severely wounded by an explod-
ing mine and there were several other casualties.
They had not progressed very far, though a gap
had been blown in the wall of the antitank ditch.
The gapping operation in 2 Section's sector by the
Scorpions had been more successful than else-
where. The tanks had got partly into the minefield
before withdrawing, but no gap had been blown in
the antitank ditch; when 2 Section had started to
clear the minefield by hand they had been severely
mortared. Their section commander had been
killed and no further progress had been possible.

The radio in the command tank was on the
brigade command net. The brigade commander
was insisting to Angus Patullo very vehemently
that it was essential to get a gap cleared. The tanks
and antitank guns were desperately required by the
infantry to help defeat the counterattacks which
the Germans were mounting. I remember Angus
Patullo taking off his headphones as he tured to
me, saying "Well, you heard all that! Now I think
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the only real prospect of clearing a gap quickly is
to get on with yours." I felt a sinking feeling in my
stomach, realizing what he meant but also very
reluctantly having to agree. I said I would try to do
something about it and very slowly climbed out of
the tank. There was still a lot of shelling going on
and I dived into the gun pit where Sgt Cummings
and some others were hiding. He told me that
there were four or five more in the next gun pit
and that he had sent the rest of the section further
back to some shelter near the stores dump.

I organized a working party of Sgt Cummings, a
corporal who was one of the sub-section comman-
ders, a sapper and myself. Two other sappers with
coils of white tape were detailed to mark the edges
of the gap. The four of us in the working party
armed with bayonets were each to clear a 2yd
wide lane. I think that had I not been an officer
with a duty to get something done, nothing would
have got me out of that hole in the ground. As we
waited for the shelling to ease, I lit a cigarette. My
mouth tasted foul, the cigarette tasted even more
so. It was a "Pirate". These were the weekly, free
issue cigarettes which were made in India. They
tasted pretty disgusting at the best of times, and
this was not one of the best of times.

Finally I decided we could not put it off any
longer. Angus Patullo arrived in the pit, all of a
heap, having been encouraged on his way by a
large bang. He cajoled us to get on with it! I think
that each one of us was very apprehensive: I know
that I felt very frightened, but knew I had no
choice. We drew strength from each other and
climbed out of the pit, doubled to the forward edge
of the Scorpion track and spread out. We worked
our way rapidly forward prodding the earth with
our bayonets at any suspicious spots. We had
about 300yds to go and had to fall flat on the
ground on several occasions as more mortaring
and shelling took place. We found some mines
which we quickly disarmed and carried out of the
gap, dumping them carefully in a safe place. We
took quite a risk just lifting the mines which might
have been booby-trapped. The normal drill was to
attach a length of wire to a mine and pull it clear
whilst under cover, but we did not have time for
such refinements on this occasion. At last we
reached what we took to be the far edge of the
minefield, having lifted and cleared about ten anti-
tank mines, German teller mines and the new
Italian wooden box mines. There were also some
German antipersonnel "S" mines. Just before we
got to the end Sgt Cummings was hit by a shell

fragment just above his knee and Spr Rice, who
was on the tape reel, was hit in the head by a splin-
ter. Sgt Cummings said his leg was numb but he
could still walk, but Spr Rice was unconscious. I
left Sgt Cummings to get the party back under
cover and got Rice back to the RAP in the wadi. I
then told Capt Patullo that the gap was clear for
the tanks.

The first phase of our job was done but the gap
was only marked very temporarily by tapes laid
out on the ground. It still had to be fenced off
properly with angle-iron pickets and barbed wire.
However, we all realized what would happen
when the enemy observers on the hills saw the
tanks starting to cross the minefield. I arranged for
one sub-section of a corporal and ten men to stay
in the vicinity of the gap to start marking it if and
when this became possible. They were ready to
carry out any emergency clearing of the lane if
any vehicles obstructed it. The remainder of the
section I sent further back to the vicinity of the
stores dump.

We soon heard the noise of 23rd Armoured
Brigade's Valentine tanks as they drove up to the
gap and went through flat out. Sgt Cummings said
that he hoped we had got all the mines, and I
thought about the very confined access from the
antitank ditch; any obstruction there would be a
major disaster. The first troop got through safely,
but the second tank in the next troop received a
direct hit from a shell and burst into flames. The
following tanks did not stop but swerved round
the burning tank, going into the uncleared mine-
field in the process. But they were lucky. The
enemy guns and mortars kept up a constant fire on
the gap, 105mm guns being joined by some
88mm. The very high muzzle velocity made their
sound quite distinctive, but also meant that you
had much less time to take cover than with the
slower 105s.

Sgt Cummings' leg was becoming very painful
and had stiffened up so that he was unable to
walk. I sent him back to the RAP from where he
was evacuated. Spr Rice too had been evacuated,
though fortunately his condition was not as bad as
we had first feared.

The time was by now mid-afternoon. We were
all very tired, hot and dusty, and had had nothing
to eat since the early hours. The thought of a tin of
sardines and hard biscuits revolted me. Someone
had opened a tin of bully beef but in the heat its
contents were liquid and very far from appetizing.
For the time being there was nothing to do except
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keep our heads down. Most of the tanks and bren
carriers had gone forward. Some ambulances had
also used the gap. Two had been hit and were
burning fiercely. I understood from hearing mes-
sages on the brigade command net radio that
heavy counterattacks were being launched espe-
cially against the sector held by the Argylls.

At last, as dark began to fall the shelling and
mortaring stopped and comparative quiet
reigned. Military police lit the minefield with
torches and controlled traffic. My section along
with the rest of the company were withdrawn. It
was a great relief to march along the dusty track
to the rendezvous where our transport waited
with the CSM. We were driven back to the com-
pany harbour area. There the cooks had a meal
ready, but I could not face any food. After two
large mugs of hot sweet tea, I went off round the
sub-section areas to hear what the sub-section
commanders had to report. Then I detailed off
No 2 sub-section to be ready to move off to the
minefield area at 0630hrs to clear up. A work
party was also detailed to assist in digging
graves in the area of the wadi. Having checked
that my LSgt had taken over Sgt Cummings'
duties and that the guards for the night had been
detailed, I arranged for the kits of the killed and
wounded to be collected and sent to the CQMS.
The last thing I had to do was censor a large
batch of letters which I had found in the section
post box. By the time I had finished, everyone
except myself, the cooks and sentries had settled
down. I, too, felt it was high time for bed, so I
climbed into my slit trench to rest.

I remember tossing and turning, thinking over
the traumatic events of the day. Eventually I must
have dropped off, for I remember waking with a
start to find my batman shaking me and saying
that he had managed to scrounge a mess tin full of
hot water for me to wash and shave with. I quickly
shaved, dressed and had a hurried breakfast.

I gave orders to the LSgt to check the weapons
and equipment of the rest of the section and have
them ready to move at 30 minutes' notice in case
we were called on to join in the pursuit, and to

check road verges for enemy mines. I then dashed
off to the company office vehicle, left the batch of
censored mail, and had a brief word with Maj
Benzies who said Capt Patullo would see me later
at the wadi. We soon left the coast road with its
reasonable tarmac surface and bumped along the
three or four miles of dusty track to the wadi.
Today all was peaceful and quiet; gone were the
apprehensions of yesterday.

When we arrived, the sub-section was set to
work to check the area for engineer stores which
had been left on the dump and around the edges of
the wadi. A small working party was also detailed
to help the pioneers who were digging graves on
top of the wadi bank. We buried No 2 Section
commander, (the padre of the 7th Argylls officiat-
ing), and marked his grave with a wooden cross.

Our gap in the minefield was derelict and aban-
doned. 276 Fd Coy was completing the clearance
of the gap which had been started yesterday by
1 Section. This had a better alignment and would
serve as the divisional axis of advance.

Capt Patullo and I were about to leave the area
when the divisional commander, "Long Tom",
Gen Wimberley, drove up in his jeep and stopped
to speak. Capt Patullo introduced me to him,
remarking that I had just joined the company and
that yesterday had been my first encounter. The
general looked at me and said wryly that I had
chosen a good occasion for he reckoned that it had
been the most vicious battle the division had
fought so far.

That evening sitting by the company mess truck
was a sad occasion with just the three of us left.
We wondered how Don Finlay and the others
were getting on and when we would get reinforce-
ments posted in. We had heard that the Argylls
had lost four officers and about 100 men and that
the Black Watch had suffered heavy casualties in
taking the high ground.

Some weeks later we heard that Lt Col Lorne
Campbell had won the VC for his bravery and
coolness during the battle. Capt Patullo was
awarded the MC for the company's work during
the battle.
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suitable format and time-frame to those requiring it.
This role has long been recognized in the British
Army, but other nations are not so focused, with
widely spread geo responsibilities reducing the
coherence of this their support.

THEATRE GEOGRAPHIC SUPPORT
BEFORE considering the role and work of the
ARRC GSG, it is important to understand how
the GSG fitted into the overall geo organization.
Naturally this mirrored IFOR's organization,
and is shown right. As ARRC lead-geo nation, it
was no surprise that the bulk of geo support in
theatre (as much as 83 per cent of geo man-
power) was that from Military Survey. Some
70 per cent of Military Survey's soldiers spent a
six-month tour in theatre during 1996, in many
cases having completed tours on Operation
Grapple. A number have returned after six-
month tour intervals to Operation Lodestar in
1997. The geo organization in which GSG oper-
ated was:

HQ IFOR set the overall Force geo policy, and co-
ordinated support provided outside IFOR by IFOR
geo elements, for example to the United Nations
forces still operating in Croatia and Macedonia.
HQ Commander for Support (C-SPT) had a small
map store located in Zagreb, supporting both C-SPT
and the United Nations. A Military Survey JNCO
provided the expertise in this multinational store.
The need for map supply understanding was illus-
trated here by the JNCO, on taking over responsibil-
ity, having to remove much superseded and out of
date mapping.
HQ ARRC Main. ARRC's chief geographic officer
(CGO), Lt Col R N Rigby, and his staff at HQ ARRC
gave geo advice and support to Commander ARRC
and his staff, and controlled and tasked the GSG. They
undertook much terrain analysis such as flood and
earthquake predictions, determined map supply policy,
and produced graphics and limited run geo products
for HQ ARRC. Much of their work was, however,
dedicated to supporting the negotiations on changes to
the IEBL which diverted them from many routine geo
responsibilities. There is no doubt that the branch was
one of the busiest in the HQ.
HQ ARRC Rear. Down the road in the Dalmatia
hotel in Kiseljak, a single post provided map supply,
geo advice and graphics to HQ ARRC Rear.
HQ Communication Zone Forward (CZF).
Supporting ARRC, but based in Split, HQ CZF had
a small geo cell providing a range of geo services
and, most importantly, a link with national support
elements essential in ensuring map planning packs
were distributed to units ahead of their deployment.

Military survey representation amongst
ARRC geo personnel.

Corps Reserve Map Depot (CRMD) was based in
Split. This depot came under GSG command on
behalf of HQ ARRC. It was collocated and lived
with the logistics regiment in Dalma Warehouse.
The depot's role in map supply is considered later.
HQ Multinational Division South West. Each
division had a divisional geo support detachment,
two of which were under the operational command
of the GSG, and the third, at HQ Multinational
Division South West, was under the operational
command of that HQ. At this HQ the detachment
was equipped with TACICAM1, TACISYS 2 and
TACIPRINT 3 (giving a capability to print colour
products up to 655 by 464mm in size) and two
MAPSPs (map supply points) (each holding up to
60,000 maps comprising divisional planning, second
line maintenance and reserve stocks). Work varied
on the one hand from map issues through graphics to
mines maps production - these 1:50,000 scale
monochrome maps being overprinted in green to
show reported locations of mined areas. The HQ led
on mines map production in Bosnia, eventually plot-
ting the mines overlays for these maps direct from
Arc View, a computer programme (geographic
information system).
UK Brigade HQ. The only brigade level HQ in
Bosnia with dedicated geo support was the UK
brigade based at Sipovo, where a brigade geo
sergeant provided map supply advice, graphics and
terrain analysis support. Later equipped with a
Drawland terrain visualization system this post was
reinforced with a JNCO, giving an excellent brigade
support package.

1TACICAM, (tactical information camera).
2TACISYS (tactical information system).
3TACIPRINT (tactical information printing).

UK deHQ 1- GECONIFOR (GE S01)

1 rom 1 - CMD (UK LO)
- DMA REMOTE REPLICATOR
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was approximately 90, sufficient ^
to work long days but not to main- ,,
tain 24-hour operations.

Deploying before HQ ARRC
Main, without formal command
and control links, the squadron
relied heavily on peacetime training
contacts with units deployed from
the Rheindahlen area. Eventually,
in April, operational control of the
group was vested in ARRC's Chief
Engineer, Brigadier Moore-Bick , ,
OBE, who took great pleasure in
adding the GSG to his wiring dia-
gram. Administrative control took
longer to resolve. Eventually, and I'
just before roulement in June, it was
vested in Commander 1 Signal Detail
Brigade, who had visibility on both Every k
the UK and ARRC nets.

The work undertaken by the GSG
was grouped into six areas, namely: map supply,
topographic survey, terrain analysis, production,
support to geo assets in theatre and administra-
tion. Each is examined in turn.

MAP SUPPLY
MAP supply was, without any doubt, the single
most important aspect of geo support to the oper-
ation. It is not simply a G4 function (frequently
users failed to understand what, exactly, they
required, "I want a map of Bosnia"!). Information
is being passed, not simply paper. For example,
one area of contention was the choice of 1:50,000
scale mapping. The UN1002 series used on
Operation Grapple was replaced by a seemingly
less detailed M709 series for IFOR, but many
units continued to use the UN1002 mapping
despite HQ ARRC direction. The M709 series
was, however, far more up to date, containing
correspondingly less potential for error.

Approximately 1000 line items were available
through the map supply system in Bosnia and
Croatia, varying from town plans to planning
charts, both on paper and CD. Many were over-
printed with the IEBL and agreed cease-fire line,
and were called the Golden maps. Golden 1 was
the initial issue, Golden 2 had the agreed cease-
fire line removed at D+90, and Golden 3 showed
the many minor changes to the IEBL negotiated
since the D+90.

The map supply system must be, and was, simple.
Bulk mapping moved forward from the producing

from mines contamination map produced by the squadron.
nown mined area is included to give users a clear indication

of known danger areas.

nation (generally US and UK) to the Central
Map Depot at Zweibrucken or in many cases
directly to the Corps Reserve Map Depot in
Split, which held third line bulk stocks, varying
between half and one million sheets; it was also
responsible for supplying ARRC and other agen-
cies in the theatre, and for preparing map packs
for incoming units. Should IFOR have com-
prised two or more Corps, this depot would
probably have supplied all of them.

Where a major reissue was required, for example
when Golden 2 replaced Golden 1, one million new
maps were packed into unit loads at the depot in
Split, and dispatched, to brigades, using multina-
tional logistic assets, for unit collection. This
removed double handling, but required the rein-
forcement of the depot by GSG personnel, to the
detriment of other geo tasks, thus making full use of
the inherent flexibility of the support group system.

Routine map supply was carried out through the
Corps Map Distribution Point, part of the GSG at
Kiseljak, to MAPSPs at each divisional HQ. Units
seeking second line resupply obtained them
directly from the relevant MAPSP.

Stock levels were not dictated by days of supply,
but by a regularly monitored assessment of usage.
Stock levels at each line are calculated according
to the requirement for planning stocks covering
the relevant area of interest, and maintenance and
reserve stocks covering the area of operations.

Old maps were disposed of by overprinting for
use by schools as scrap paper (giving IFOR a
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travelling to the computer screen. Provision of
Drawland to HQ 1 Mechanized Brigade in Sipovo
proved a considerable success, with the Brigade
staff finding numerous uses for this terrain visual-
ization package.

TACISYS was also developed as a tool to sup-
port the production process. Simple graphics,
such as road safety posters, proved quick and easy
to produce, but map overlays, such as additional
flight information for joint operations graphics air
charts were a little more time-consuming.
Computer generated products have benefits which
will increase as operators become more profi-
cient, but often pen and ink cartography remains
quicker. Multinational Division South West uti-
lized Arc View for their mines database, allowing
computer generated plots to be printed.

Ground recce was often required, a skill terrain
analysts are always, understandably, keen to
practice. One example concerned the require-
ment to determine the extent of railway tracks in
the Tuzla area (essentially to confirm map infor-
mation). Ground truthing tasks were also under-
taken to support the production of Bosnian town
plans in UK by obtaining street names, key civil
locations and such like.

GEO PRODUCTION
THE new interim geographic support system was
fully tested for the first time during this opera-
tion, and found to be an excellent addition to
Military Survey's capability. The system core
comprises six air-conditioned 20ft containers,
mounted on 14-ton flatbeds, and allows produc-
tion of medium format products (essentially
twice the size of the familiar TACIPRINT prod-
ucts). The six containers are:

* Pre-press, containing two A0 paper-sized light tables
and a computer graphics workstation, in which products
are designed and drawn.

* Helio, containing two print-down frames, a film proces-
sor and developing facilities, in which printing plates are
made. Failure of the air conditioning system within this
container resulted in temperatures of 56 degrees centi-
grade being recorded, slightly over recommended levels!

* Two press containers, each containing single colour
Heidelberg presses (giving a maximum print size of 890
by 620mm). These were eventually ground dumped to
improve productivity.

* A print finish container housing a guillotine.
* A conditioned paper store. (Paper is not a stable mater-

ial, and can shrink and expand with humidity and tem-
perature. Without air conditioning, errors in map scale
will be significant.)

Other vehicles are fitted in as required. In the
GSG a TACICAM (containing screen camera
and film processor) enabled photographic devel-
opment and enlargement. This facility was much
used by the intelligence community who appre-
ciated the "one hour" service.

Tasking, although formally through HQ ARRC,
was invariably through a number of sources.
Standard tasks included the production of fre-
quently updated routes and dispositions maps:
essentially monochrome maps with colour overlays
depicting information. Similar products included
survey control point and communications coverage
maps. Colour production was tested by successfully
proving the capability of the GSG to take on base
plant production work by running three seven-
colour Golden 2 sheets through the presses. Colour
work increased in demand during the deployment,
and by June 1996 multi-colour products such as the
1:600,000 mines contamination map and
Multinational Division North's fire control map
were routinely being designed and printed.

One of the largest production tasks initiated,
using computer generated graphics, was the
Bosnia Helicopter Landing Site Directory. With
approximately 160 pages, each comprising text,
graphics and photographs, the task proved fairly
time consuming, especially during compilation.
However, future amendments will be relatively
simple, especially utilizing digital photography.

Some work was of a psyops (psychological
operations) nature, especially when informing the
civil populace during the build-up to the D+90
transfer-of-responsibility date. The US had a psy-
ops printing facility in theatre, reducing the
GSG's total workload considerably.

During 14 Indep Topo Sqn's tour, some 300 dif-
ferent products were produced in eight languages
with the new larger size medium format interim
geographic support system proving a great success.

LIAISON
TiE multinational environment, together with the
large range of new Military Survey equipment
now in use, led to some lack of understanding of
the GSG's capability. HQ ARRC and GSG rose to
the challenge of "spreading the word" with the
result that the GSG quickly became established as
a truly "international" unit. Captain V J Bealby,
became the GSG liaison officer in addition to
commanding the topographic survey section, visit-
ing formations down to brigade level, including
the Russian brigade HQ, to state the in-theatre geo
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capability and to ensure people were getting the
geo support they required. Hundreds of visitors to
the GSG were also welcomed, ranging from
Commander ARRC to Services Sound and Vision
Corporation, and from other nations' geo officers
to Italian pilots; all were very impressed with our
equipment and capability.

G1/G4 SUPPORT
A LESS glamorous but absolutely vital aspect of
the GSG's work was in its provision of support
to all geo detachments in theatre. GSG fitters
and electricians were almost constantly on the
move, keeping equipment running throughout
Bosnia, and GSG Q staff co-ordinated the order-
ing and movement of all geo specialist equip-
ment and consumable stores. The field support
office (part of the Directorate of Geographic
Field Support at Hermitage) deployed personnel
to support our IT (information technology) sys-
tems. In addition to this routine support, the
GSG provided reinforcement, both vehicles and
manpower, to detachments when required.

To CONCLUDE
THE success of the GSG's support to Operation
Joint Endeavour was considerable. 14 Indep
Topo Sqn deployed into a theatre with no formal
command and control links, set up the first ever
operational geographic support group, initiated a
wide range of geo support to a multinational
force of some 27 nations and established an
excellent working relationship with HQ ARRC.

Military Survey as a whole made a significant
contribution during 1996, a demanding year on
resources and manpower. Several personnel
opted to serve in Bosnia for the full year, and
others are returning again in 1997. Throughout,
42 Survey Engineer Group was dedicated to sup-
porting the operation. Its Commander, Colonel A
P Walker OBE, visited the theatre three times to
search for ways to increase his support.

New equipment has proven a great success,
giving the field army a capability not seen
before. In short, Military Survey has demon-
strated that, although small, its equipment, pro-
cedures and soldiers are second to none.
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(Lewis, Jones, Nelson, Larcom, De Moleyns &
Williams, 1846-52) compiled by a committee of
Royal Engineer officers from contributions by of-
ficers of various services. Portlock's section on
geology was slimmed to a mere 100 pages in an
otherwise enlarged second edition (Lewis, Jones,
Larcom, Williams & Binney, 1853-62), but pro-
vided enough reading to indicate that geology was
still considered important at this time.

The Corps had to wait a long time before one of its
members produced a textbook as such on geology
for engineers (Lieutenant-Colonel R F Sorsbie, 1911;
second edition by Brigadier-General R F Sorsbie,
1938), even longer before it was to produce its own
geological textbook (Anon, 1949; 1976).

CONCLUSION
IT thus appears that:

* the British army made use of geologist expertise as
early as 1809;

* the East India Company provided geological train-
ing for its (British) army officers from 1819 to 1835,
and 1845 to 1861, and was amongst the first three
organizations in the United Kingdom to institute ge-
ological teaching;

* lectures on geology and mineralogy were provided
as part of a practical course for potential engineer
and artillery officers at the Royal Military Academy,
Woolwich, for at least the 20 years 1848 to 1868;

* teaching in geology was provided for gentlemen
cadets of the infantry and cavalry at Sandhurst from
1858 to 1870, but discontinued thereafter;

* training in geology as such was provided for offi-
cers of all arms at the Staff College for the 20 years
1862 to 1882, and on a much reduced scale for
16 years thereafter;

* prior to 1896, a short course of geological lectures and
field studies was given annually for some years to ju-
nior sapper officers on courses at the School of
Military Engineering, Chatham.

Since that time there has been no significant
teaching of systematic geology to members of the
British armed forces. Only very small amounts
have occasionally been introduced, for example
into civil engineering courses at the Royal
Military College of Science, Shrivenham, and
even less frequently into the Construction
Materials Technician 2-1 course at the Royal
School of Military Engineering, Chatham.

From 1915 onwards the British army developed a
new approach. Instead of trying to educate large
numbers of officers to a low level in geology, it
used small numbers of very highly trained and ex-
perienced geologists in specialist appointments -

with the success evident in both world wars (Rose
& Hughes, 1993a; Rose & Rosenbaum, 1993a,
1993b). From 1949 it has maintained a "pool" of
half a dozen geologists in the reserve army (Rose &
Hughes, 1993b, 1993c), currently within the Royal
Engineers Specialist Advisory Team (V) (Rose,
1988), to contribute specialist expertise in peace
and war.

But since the demise of T Rupert Jones, whose
distinction as a geologist and palaeontologist is still
revered in many branches of those disciplines even
if his military associations are largely unknown,
British officers in general have little geological
knowledge. The subject has been crowded from an
intensive military educational curriculum - and
some potential loss in understanding of ground con-
ditions must be accepted. To mitigate this, specialist
military geotechnical maps have been developed -
such as those indicating engineering characteristics
("diggability"), off-road trafficability ("going"), and
hydrogeology/water supply - at appropriate scales
for field or planning use, to convey relevant infor-
mation quickly and easily to the non-specialist. But
specialist map development is another story ...!

ACKNOWLEDGEMENTS

FACTUAL data in the text are summarized from an arti-
cle recently published by the Geologists' Association
(Rose, 1996), in which fuller acknowledgements are
made, but are presented here with new emphasis, il-
lustration, amplification and discussion. I am grateful
to librarians at the RE Corps Library (R T Arnold,
M Magnuson), the Staff College (P E Bendall) and
the Department of Earth Sciences in the University of
Oxford (D J Haigh), and to the Honorary Archivist
(J C Thackray) at the Geological Society for assis-
tance; to copyright holders for permission to publish
illustrations, as indicated in individual captions; and
to Keith Denyer and Jane Pickard of the Department
of Geology, Royal Holloway, University of London,
for respectively printing photographs and typing the
first draft of the manuscript.

REFERENCES
Anon 1881. [Obituary notices of Fellows deceased] David

Thomas Ansted. Proceedings of the Royal Society of
London, 31, i-ii.
1892. Records of the Royal Military Academy 1741-
1892. Cattermole, Woolwich. 166 p.
1893. Eminent living geologists No. 7. Professor Thomas
Rupert Jones. GeologicalMagazine, 30, 1-3.
1896. Obituary. Alexander Henry Green. Geological
Magazine, 33,480.
1949. Military Engineering Vol. XV: Application of
Geology. War Office Code 8287. HMSO, London. xxx +
216 p., maps A-G.

28



GEOLOGICAL TRAINING FOR BRITISH ARMY OFFICERS: A LONG-LOST CAUSE?

1976. Military Engineering Vol. XV: Applied Geology
for Engineers. Army Code No. 71044. HMSO, London.
xxxv + 378 p, maps 1-4.

Boase, F 1965. Modem English Biography. Cass & Co,
London. 6 vols.

B[oase], G C, 1908. Godwin-Austen, Robert Alfred
Cloyne (1808 -1884). In (Stephen, L & Lee, S: eds)
Dictionary of National Biography. Vol. VIII Glover-
Harriott. Smith, Elder & Co, London, 68-69.

Bond, B.[J.] 1972. The Victorian Anny and the Staff
College, 1854-1914. Eyre Methuen, London. xvii + 350 p.

Dufferin and Clandeboye [Lord], Cecil, E, Northbrook
[Lord], Russell, C, Cameron, D A, Butler, H M, Lake, W
C, Eardley-Wilmot, F, Haythorne, E, Parker, C S &
Chesney, C C 1869. First report of the Royal
Commission appointed to inquire into the present state of
military education and into the training of candidates for
commissions in the army. HMSO, London. 59 p.

Edwards, R F (ed.) 1898. Roll of officers of the Corps of
Royal Engineers from 1660 to 1898 compiled from the
manuscript rolls of the late Captain T.W.J. Conolly RE.
Royal Engineers Institute, Chatham. iv + 130p.

Godwin-Austen, A R 1927. The Staff and the Staff College.
Constable & Co, London. xix + 323 p.

Hancock, J T 1995. Military Engineering in the Peninsula
War 1808-1814. A digest of references. Royal Engineers
Library, Chatham, unpublished. 3 vols.

Hicks, H 1897. [obituary] A H Green. In: Anniversary ad-
dress of the President. Quarterly Journal of the
Geological Society of London, 53, lii-liv.

Hutton, F W 1862. Importance of a knowledge of geology
to military men. Journal of the Royal United Service
Institution, 6,342-360.

J[ones], T. R[upert], 1898. Charles Cooper-King [obitu-
ary]. Quarterly Journal of the Geological Society of
London, 54, Ixxiv-lxxvii.

King, W B R, 1919. Geological work on the Wester
Front. Geographical Journal, 54, 201-215; discussion
215-221.

L, C 1898. [Obituary] Alexander Henry Green.
Proceedings of the Royal Society of London, 62, v-ix.

Lewis, G G, Jones, H D, Nelson, R J, Larcom, T A, De
Moleyns, E C, & Williams, J (eds) 1846-1852. Aide-me-
moire to the military sciences. Weale, London. 3 vols.

Lewis, G G, Jones, H D, Larcom, T A, Williams, J, &
Binney, C R (eds) 1853-1862. Aide-memoire to the mili-
tary sciences, 2nd edition. Weale, London. 3 vols.

MacCulloch, J. 1821. A geological classification of rocks,
with descriptive synopses of the species and varieties,
comprising the elements of practical geology. Longman,
London. xxxii + 655 p.
1831. A system of geology, with a theory of the earth, and
an explanation of its connexion with the sacred records.
Longman, London. 2 vols. viii + 512 p, iv + 483 p.
1836. Geological map of Scotland. Arrowsmith, by order
of the Lords of the Treasury, London, scale 4 inches:
1 mile, 4 sheets, hand coloured.

Mason, K 1937. Godwin-Austen, Henry Haversham
(1834-1923). In: (Weaver, J R H: ed.) Dictionary of
National Biography 1922-1930. Oxford University Press,
London, 345-346.

Portlock, J E 1843. Geology of Londonderry, Tyrone and
Fennanagh, with portions of adjacent counties. Milliken,
Dublin. xxxi + 784 p, 3 8 pls.
1849. A rudimentary treatise of geology: for the use of
beginners. Weale, London. vi + 182 p.
1850. Geognosy and geology. In: LEWIS et al. 1846-
1852,2,77-182.

Rose, E P F 1988. The Royal Engineers Specialist Advisory
Team (V). Royal Engineers Journal, 102,291-292.
1996. Geologists and the army in nineteenth century
Britain: a scientific and educational symbiosis?
Proceedings of the Geologists'Association, 107, 129-141.

Rose, E P F & Hughes, N F 1993a. Sapper Geology: Part
1. Lessons learnt from world war. Royal Engineers
Journal, 107,27-33.
1993b. Sapper Geology: Part 2. Geologist pools in the re-
serve army. Royal Engineers Jounal, 107, 173-181.
1993c. Sapper Geology: Part 3. Engineer Specialist Pool
geologists. Royal Engineers Journal, 107,306-316.

Rose, E P F & Rosenbaum, M S 1993a. British military
geologists: the formative years to the end of the First
World War. Proceedings of the Geologists' Association,
104, 4149.
1993b. British military geologists: through the Second
World War to the end of the Cold War. Proceedings of
the Geologists'Association, 104,95-108.

Smith, R B 1849. Essay on geology, as a branch of study
especially meriting the attention of the Corps of
Engineers. Corps Papers, and Memoirs on Military
Subjects; of the Royal Engineers and the East India
Company's Engineers, 1, 27-34.

Sorsbie, R F 1911. Geology for Engineers. Griffin & Co,
I.ondon. xxvii + 423 p..
1938. Geology for Engineers. Bell & Sons Ltd, London.
xxii + 348 p.

V[etch], R.H. 1909. Portlock, Joseph Ellison (1794-1864). In
(Lee, S., ed.) Dictionary of National Biography. Vol. XVI
Pocock-Robins. Smith, Elder & Co, London, p.197-198.

Vincent, E A 1994. Geology and Mineralogy at Oxford
1860-1986: History and Reminiscence. E.A. Vincent,
Oxford. 245 p.

Walker, B, Alison, A & Wood, H E 1880. Report of the
commnittee on the working of the Staff College. HMSO,
London. 8 p.

Woodward, H B 1907. Tlie history of the Geological Society
ofLondon. Geological Society, London. xix + 336 p.
1911. [obituary] Thomas Rupert Jones, FRS Nature, 86,287.

Yolland, W, Smyth, W J & Lake, W C 1857. Report of the
commissioners appointed to consider the best mode of re-
organising the system of training officersfor the scientific
corps, together with an account of the foreign and other
military education. HMSO, London. 22 + Ixxxvi + 441p.,
appendix 245 p.

29



Flying Dustbins

BRIGADIER R A S RICKETS

MAJOR Gladen's article (Sapper, July 1996) on the
retirement of the 165mm demolition gun, brought
back memories which might amuse of happy days
in Perham Down in 1953, with 26 Squadron (then
26 Assault Squadron). The squadron was equipped
with Churchill AVRE, mounting the wartime
Petard - or "flying dustbin", the single ARK
(Amoured Ramp Carrier) and the Sherman flail,
which could do a terrifying 45mph with the gover-
nor removed!

We got the new 6.5 inch (as it then was) demoli-
tion gun, and took it down to Bovingdon for the
range exercise that summer, to try it out against
hard targets. The Cavalry watched with amused
interest as a Mk VII Churchill lumbered onto the
firing point, elevated this strange stove-pipe thing,
and fired at a target tank some 1200yds down the
range. Away went the canister-like shell at some
880ft per second muzzle velocity, arcing high and
slow. For such a low velocity, it was surprisingly
stable in flight and incredibly accurate but, even so,
it took a lot of luck to hit first time which, in this
case, it did. Sixty pounds of squash-head shell, 301b
of HE or thereabouts, on a Churchill tank target.
Whoosh! When the smoke cleared, the turret (of the
target tank that is!) was 20ft away. Cavalry mouths
were open in astonishment and no little dismay.

"What the hell is that thing?"
"Didn't you know? It's the new tactical nuclear

weapon." And they believed us.
Back at Tidworth, where in those days 32 Assault

Regiment put on the annual RE demonstration in
front of the grandstand at Sidbury Hill, the "6.5"
was to be seen in action - this time against a con-
crete pillbox, firing from right to left across the
front of the assembled hierarchy. Since all the
"bangs" were my job, I had to arrange this and it
had to look good but, for understandable reasons,
no shell was to be fired.

We made the "pillbox" out of CGI and timber,
and planted some 401b of explosives beneath, to be
fired electrically from a safe trench off to one side.
The firing party would hear the gun go off, count a
few seconds and fire the charge. So far so good, but
the spectators had to watch and see the gun fire,
which meant simulating the noise and the smoke.

We welded up a sort of inverted paint-pot with a
hole in the bottom and a lip at the top, to fit into the
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top inch or two of the barrel. It was filled with a
mixture of oily soot and a couple of gun-cotton
primers on sticks, to be fired electrically by a cable
running back down the barrel and through the open
breech. I climbed into the turret to try firing it from
the spotlight switch box; I suppose I have always
led a charmed life! The spotlight, somehow, was
already switched on, and the primers fired as I con-
nected the wires. My inverted paint-pot became a
shaped charge, the cone of which shot down the
barrel, through the steel flame-guard at the back of
the breech, missed my leg by an inch, and buried
itself in the engine! A lesson never forgotten - but
the outside effects had been superb!

Back in the tank hangar at Perham Down, a cor-
poral gunnery instructor was teaching loading and
firing drill, using a practice round of course -
except that, though marked as such in the right
colours, it wasn't. It was "inert", ie the propellant
was there but the charge (thank goodness) wasn't. It
went off, ricocheted off a girder, went out through
the wall, crossed the tank park, went through Bill
Slattery's MT office a few feet above his head, and
buried itself beyond!

Some years later, I rejoined 26 Armoured
Engineer Squadron - as it had become - at Hohne
in Germany, to find that the demolition gun had a
fume extractor fitted to the barrel. I had also been
involved, back at Perham Down in those early days,
in a "toxicity trial". The boffins had wanted to
know how an AVRE crew would fare if they had to
fire all 30 rounds closed down - not an unrealistic
possibility. One didn't often get the chance to fire
off 30 rounds rapid, and we came out alive, but
only just, and certainly could not have hit anything
after the first few rounds.

It is sad that the gun never had the chance to prove
itself. Designed specifically for the demolition of
mass concrete, such as a bunker (the squash-head
charge demanded a hard, flat surface with not much
slope, or it would glance off), in its role nothing else
could touch it. And the accuracy, with such a slow
velocity and no tail fins, was quite astonishing; it
blew great chunks out of the "Hitlerhof' bunker on
Soltau ranges, which nothing else could do.

Perhaps someone will now write an article about
the Giant Viper or the Churchill flail: I have a lot of
memories of both - equally hair-raising!



Engineers at Gallipoli - 1915

GLC

GLC is a retired officer who occasionally reviews books for the Journal. He recently reviewed Colonel
Michael Hickey's book "Gallipoli" and was surprised to find that little or no mention, let alone credit,
was given to the part played by engineers in the campaign. He decided to do some research and, as read-
ers will see, Sappers were kept extremely busy, with precious few resources and, as so often in previous
campaigns, improvisation was the key to their success.

INTRODUCTION
WHEN reading accounts of the Gallipoli campaign,
one could be forgiven for thinking that the only
Services or Arms involved were the Navy and the
Infantry. There is little about the Gunners, hardly
surprising perhaps when one considers the short-
age of ammunition, sometimes restricted to two
rounds per gun per day, and precious little about
Sappers. Yet there were over fifty engineer units
involved, so what were they all doing?

The land campaign at Gallipoli only lasted nine
months and was considered by many to have been
a costly diversion from the main war effort on the
Western Front, but this is to ignore the circum-
stances in which it took place. By the end of
November 1914, little more than three months
after the war had started, the Allies had suffered
nearly a million casualties and the trenches
stretched for 350 miles from the North Sea to the
Alps. The War Council had begun to debate
whether the impasse might not be broken by some
broad flanking movement either through the Baltic
or through Turkey and the Balkans when, towards
the end of the year, word came that the Russians
were in difficulties. A demonstration against
Turkey would not only threaten Constantinople
but would also force the Turks to withdraw forces
in the Caucasus and thus help our Allies.

It was known that there was barely a division of
Turkish soldiers on the Gallipoli peninsula, widely
scattered, poorly equipped and poorly led and it
was somewhat naively thought in London that a
naval expedition could bombard and take the
peninsula, with Constantinople as its objective. A
fleet was assembled and dispatched to the
Mediterranean but, by 18 March 1915, the attempt
to force the Dardanelles had failed. Thus was set
the scene for the land campaign.

PREPARATIONS FOR LAND OPERATIONS

THOUGH there were some people in London who
thought that the Dardanelles could be forced by

sea alone, the War Council began to make prepa-
rations for land operations and Kitchener, the
Secretary of State for War, agreed in principle on
16 February to make available the 29th Division.
He then dithered and did not finally release the
division until 10 March. Two days later, he
appointed General Sir Ian Hamilton to be the
Commander-in-Chief, the military force to
include the 29th Division, the Royal Naval
Division, units from the Indian Army, the
Australian and New Zealand divisions then in
Egypt, and a French division.

Hamilton departed next day, with a hastily
assembled staff of some thirteen officers, all from
the General Staff. It had been suggested that the
expedition should be mounted from Mudros but,
though it was only seven hours from Gallipoli, he
found it had no water supply, no piers or jetties
and an unsheltered harbour, hardly an auspicious
place from which to start. Furthermore, Hamilton
had left London without any administrative or
quartering staff and no Sappers. These followed a
fortnight later but it was a drawback from which
the force never really recovered. Astonishingly,
though, the Allies landed on the Gallipoli penin-
sula only five weeks later.

It was evident that Alexandria, over two days
steaming away, would have to be the main base,
initially at least, and Hamilton ordered his first
troop transports to go there. This turned out to be
fortuitous as, in the hurry to load back in England,
there had been no coherent plan and every ship
had to be unloaded and re-sorted. Even so, the
reloading left much to be desired especially from
the sapper point of view and many essential stores
were left in Egypt.

In the meanwhile, the Turkish defences were
improved out of all recognition, an example being
at Sedd el Bahr where on 25 February a Naval
party had been able to land unopposed to demolish
some guns, yet on 25 April, barely two months
later, 29th Division suffered 3000 casualties.
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Map of area covered by article.

Extraordinary as it may seem, when Brigadier-
General Roper was appointed as "Technical
Adviser" to the CinC (ie his senior Sapper offi-
cer), he was given no executive power and his
whole staff consisted of one clerk! General
Roper knew nothing of the likely engineer
requirements or of any material available; in fact
he was told in London that the Turks were
expected to retire as soon as we landed so noth-
ing very elaborate would be needed. How often
had one heard this sort of thing before, or indeed
since?! On arrival in Alexandria, he met the
Chief Engineer of the Australian and New
Zealand Corps (Brigadier-General de
Lotbiniere) who told him he was arranging for
several 60ft barrel piers to be carried on the
transports, together with six 100ton lighters
which were to be towed. These lighters were fit-
ted with gangways, anchors and piles for hold-
ing them in place, and they contained galvanized
iron tanks, pumps, hose etc for water supply.
Unfortunately they were difficult to tow and sev-
eral were sunk in rough weather. A 500ft run of
trestle bridging was also ordered and 20,000
4gal tins were filled with water in Alexandria.

MUDROS AND IMBROS
MUDROS is actually a village on the shores of a
large bay on the south side of the island of
Lemnos, but during the campaign the name was
used indiscriminately for the bay and the island
itself. When General Roper reached the island,
he was told that it was not intended to use it as a
forward base due to its lack of facilities and that

consrtntnoplojl nothing elaborate in the
p- tc"a way of piers or water sup-

"Xtarviar -': ply was required.
, ,.- The Gallipoli landings

- took place on 25 April and,
though Mudros Bay had

alllpoli eninsula;: been used for assembling
estCo .^^.. and launching the attack, it

. was intended to maintain the
m,» ...'> force by direct shipments

Mai«..d. from Alexandria, the car-
it goes being discharged by

:eos ,s./fA a lighters onto temporary piers
at the beaches. Towards the

6s K.ii., end of the month though, it
was decided that no ocean-
going ship should proceed
beyond Lemnos where car-
goes would be transferred to

smaller ships in Mudros Bay which could be pro-
tected against the burgeoning submarine threat.
The complete tonnage of maintenance stores and
supplies thus had to be handled at least twice in a
harbour without any adequate facilities. Massive
congestion ensued but, at the beginning of May it
still seemed quite possible that further advances
could be made, leading to the capture of
Constantinople, so there still seemed no need to
build up a large organization at Mudros. It was not
until July that a longer-term policy was adopted,
after which determined and successful efforts were
made to develop the island.

Imbros, an island only fifteen miles from
Gallipoli, was the site of GHQ from 21 May and
was also the centre for distributing water to the
peninsula. It offered a rest camp for troops and
possessed a small advanced workshop for the
beaches, run by a detachment from 1/3 Lancashire
Workshop Company, based at Mudros. It also pro-
vided stone from its quarries for roads on the
peninsula and erected a stone-crusher to supply
road-metal for the beaches. A disinfector and a
bathing establishment were built for troops arriv-
ing from the peninsula and an Egyptian works bat-
talion was largely engaged on piers, breakwater
and water supply under sapper supervision. Huts
were also provided, as at Mudros, for semi-perma-
nent services such as bakeries.

The chief drawback to Imbros was that its harbour
was just a bay which faced north and even a light
breeze from that direction made landing virtually
impossible. The navy sank two small stone-filled
steamers, under the lee of which two piers were
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built, but the November
storms wrecked everything.
A large ship was then sunk
as a breakwater and this
stood fast. Water supply was
a constant problem on both i
islands and from the start
most of it was shipped from e Aegeai ;
Egypt being pumped to
reservoirs ashore or, in the ,Se.
case of Imbros, afloat in the -i
shape of a 6000ton ship, the
Mercedes. It took until -. , j.;

autumn to locate and develop
adequate local supplies. -:s

THE GALLIPOLI LANDINGS
MUCH has been written about
the actual landings on the
Gallipoli peninsula on
25 April 1915 and it is not
proposed to go into any detail
here. Suffice to say that the
principal British landings
were made by 29th Division,
under Major General Aylmer BE
Hunter-Weston, a Sapper, at
Cape Helles on the toe of the -
peninsula (Beaches V, W, X
and S), while the Anzac
Corps landed on the western BEACH
side. It was at W Beach that BEACHWV
the Lancashire Fusiliers won e
their famous "six VCs before
breakfast", while V Beach
saw the dreadful slaughter of
the Dublin Fusiliers and the ; :

Munsters trying to land from
the River Clyde in the face of
withering fire from the
Turkish defenders.

At W beach, sappers, under heavy fire, tackled
the Turkish wire entanglements and made a cause-
way for the guns. At nightfall they began to
assemble the barrel piers from Alexandria while a
light trestle bridge was started, as well as two
roads. Tube wells could not be sunk on the beach
but a well was dug and lined and water tanks,
erected by the Lowland Field Company, were
filled from a lighter. A spring under the cliff was
also found and cleared. The West Riding Field
Company disembarked from the River Clyde and
was sent forward in support of the infantry.
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showing the Gallipoli Peninsula in more detail.

When the Anzac landing took place north of
Gaba Tepe, some of 1st (Australian) Field
Company dashed forward with the leading
infantry in a fit of enthusiasm and it was some
time before they could be reassembled on the
beach where they were divided into three parties,
one to make roads, another to search for water and
the third to construct piers for landing stores. Paths
to the top of Plugge's Plateau and a track for 18-
pounder guns were constructed during the day;
communications up Shrapnel Gully were also
greatly improved and a certain amount of water

_1I _ _ _ __
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was found there, two tube wells being sunk by
nightfall. A water-tank boat, provided with eleven
galvanized tanks and pumps was towed ashore,
and by early evening there was enough water to
supply the whole force, kerosene tins being used
to take water to the forward troops. A barrel pier
had arrived by noon and pontoon equipment a lit-
tle later so, despite enemy shrapnel fire, an excel-
lent landing stage had been erected in Anzac Cove
by nightfall enabling some 1500 wounded men to
be evacuated before midnight.

Earlier in the year, a field survey section had
been got ready for the expedition but was not
taken in the end, with the result that the only map
of Gallipoli available for use during the attack was
a one-inch compilation made by the geographical
section. This was unreliable and its inaccuracies
caused many difficulties, not least for the gunners.
Fortunately, a moderately good and fairly recent
map was found on a captured Turkish officer and
this was promptly reproduced and distributed by
the very efficient Survey of Egypt.

THE HELLES FRONT
THE supply of engineer stores, material and plant
to units on the peninsula was totally inadequate
and sappers were driven to every kind of improvi-
sation. Work on the building of piers, and their
repair after bad weather, went on continuously.
The first pier was lengthened by means of a break-
water composed of sunken ships filled with sand
by a dredger and this, combined with the second
pier formed a small harbour. Further south was
another, far smaller, sheltered area formed by an
L-shaped pier. The construction of further piled
piers continued and, during July, a stone breakwa-
ter and pier was built, running out to a depth of
17ft of water. The final state of W Beach harbour
with its piers and sunken ships being used as
breakwaters, resembled the Mulberry Harbour at
Arromanches in June 1944.

Dugouts were constructed for people working on
the beaches and a certain amount of protection
was also provided for dumps of stores and sup-
plies. Causeways were built and decauville track
was laid across the beaches and also laterally
across the front. Water supply was a never-ending
headache and the ration varied between a half and
one gallon per day. Road work was limited owing
to the comparatively small area in our possession,
the front line never being more than four miles
from the beachhead and only three in width, but
there were miles of mule tracks that had to be

maintained. Another sapper task was the improvi-
sation of bombs, in the absence of any grenades at
that stage of the war, and up to 250 a day were
manufactured from empty jam tins, filled with
ammonal and with very primitive and dangerous
fuzes. Periscopes were another trench store pro-
duced in considerable quantities.

There is no doubt that a lot of RE energy was
wasted in the early days by employing sappers on
work which should have been undertaken by the
infantry, such as wiring, digging and revetting, but
the British army had had very little training in
trench warfare prior to the war. For the first three
months after the landing, sappers were engaged in
helping infantry units to acquire the necessary
skills. Sappers were however legitimately
employed on consolidating key points and in the
construction of redoubts, often extremely close to
the Turkish trenches. This soon developed into a
considerable period of mining. At first, shallow
galleries were run out and small charges were
blown; this was followed by defensive mining and,
in July, 254 Tunnelling Company was formed,
mainly by transferring miners from other units.
Both at Helles and at Anzac, mining was under the
direct orders of the General Staff, a system much
criticized by the Corps and unlike that operating in
France where the staff dealt only with policy and
left the execution entirely in sapper hands.

In charge of digging was a 31-year old officer
called Frank Sutton, one of those eccentric sappers
who undoubtedly helped to confirm the Army's
view that sappers are all "Mad, Married or
Methodist", the first at any rate. He arrived at
Helles in command of a party of 30 sappers and
with a bag of golf clubs, carefully wrapped in hes-
sian and prominently labelled "Theodolite, Legs
of". This delighted everyone, particularly the
Anzacs, always ready to appreciate an unconven-
tional "Limey." On 22 May, about to explode a
large mine, the Turks launched a vigorous assault
and Sutton's party was pinned down by a Turkish
grenade attack. With none of his own, Sutton was
reduced to catching the enemy bombs and throw-
ing them back until one exploded in his hand,
blowing it off. The grenade was followed by a
huge Turk with whom the disabled Sutton fought,
killing his man. He was then carried down to the
beach where his golf clubs were found and
restored to him after the shredded remains of his
hand had been cut away. As he lay on his
stretcher awaiting evacuation, General Hunter-
Weston, the Divisional Commander, visited him
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and awarded him an immediate MC. He was soon
playing golf again, albeit single-handed.

Shortly after this, sappers were involved in what
became known as the third battle of Krithia when
field companies were allotted to brigade comman-
ders and accompanied the infantry in the assault,
converting to our use the captured Turkish
trenches and constructing bridges over trenches to
carry guns. Considerable sapper casualties led to
the later practice that engineers should not accom-
pany the first assault waves but should be used
only when a definite task could be identified. This
eased the sapper load but, even so, it was found to
be impossible to withdraw any sapper units for a
rest and it was only later in the year that a few
units were able to have a short period on the
island of Imbros.

ANZAC OPERATIONS
FOURTEEN miles to the north, the Australian and
New Zealand Army Corps occupied an
entrenched line less than two miles long and little
over a thousand yards deep. At the most it was
some 400ft above sea level and was dominated by
heights rising over 950ft. Into this tiny bridgehead
were crammed some 40,000 men and the narrow
beach was under observation from Turkish posi-
tions two miles to the south.

Eight piers were constructed on the beaches in
the Anzac area, the first being started immedi-
ately after the landing. It was 210ft long, the first
nine bays being trestles, the remaining ten being
piled, with a depth of water at the end of twelve
to thirteen feet. It was under constant artillery
observation and was one of the most dangerous
spots in the whole area. A few weeks later, a
rather stronger pier on piles was begun and com-
pleted in three weeks, using an 8in unexploded
Turkish shell (emptied of explosive!) as a drop
hammer, surely ranking as one of the more
unusual examples of sapper improvisation. On
18 June, following completion of one of the
piers, Lt Col Foot, an Australian Engineer, drew
attention to the fact that it was the centenary of
the Battle of Waterloo and suggested a dinner in
his dugout that evening which was attended by
six Australian and six British Sapper officers.
This first Waterloo Dinner has since become a
purely Australian event, stemming from the rec-
ognized birthplace of Australian military tradi-
tion: Gallipoli.

The beach itself was just as dangerous as the
front line and contained the. RE dump, which

made the drawing of stores rather unpopular.
Other engineer activity included building a mule
shelter and a bomb-proof casualty clearing station
on the beach and corps and divisional headquar-
ters were dug into the narrow gullies leading off
it. Valleys, partly under enemy observation, led
up to the trenches and a great deal of rough road
or track had to be constructed and maintained.

As at Helles, water supply was a constant prob-
lem and the supply to forward positions was often
a nightmare. The daily ration was one gallon per
head for cooking and drinking, with nothing for
washing, the garrison at Quinn's Post receiving
only a third of a gallon for much of the time. The
first wells to be dug were close to the sea and the
water, though just drinkable, was brackish and
unpleasant. Before long, they began to dry up but
wells dug higher up, though producing sweeter
water, lasted an even shorter time. It soon became
necessary to build a piped supply from'a central
reservoir with a 49,000-gallon capacity which
drew water from lighters and was pumped up
from the beach using two old Worthington steam
pumps brought over from Egypt.

Trench warfare at Anzac was described as
"immensely interesting to the sapper"! It was cer-
tainly hazardous and consisted mainly of tun-
nelling. Anzac provided a classic ground for
developing the art of sapping and mining as the
conditions were suitable and the opposing lines
were close. The soil was easy to work, artillery
fire was not heavy during the first six months so
the galleries did not need to be deep and timber
was only needed at the openings. It was not long
before a vast tunnelling system had been devel-
oped, including mine counter-measures against
the Turks.

In addition to this work, machine-gun positions,
artillery gun-pits and communications had to be
executed or supervised by sappers, and tracks in
enemy view had to be traversed or blinded with
sacking on wire. Crossings over communication
trenches had to be made for guns and, as at
Helles, the manufacture of jam-tin bombs was an
every day chore. The manufacture of periscopes
and periscopic rifles became a big undertaking,
the glass being "obtained" mainly from mirrors
on the sea transports.

THE SUVLA LANDI'G
BY June a stalemate had been reached and an
entirely new strategic concept was needed which
resulted in the decision to send five extra divisions
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and the supply of ammunition, rations and water
had broken down. There was no transport and the
men were exhausted, dispirited and mad with
thirst. The Suvla landing had been a complete
fiasco and it was decided to spend the 1 Ith August
in reorganization. British and dominion casualties
at Suvla and the supporting fronts of Anzac and
Helles had totalled 25,000. It was in one of the
Anzac attacks, conducted with much heroism, that
Corporal Bassett, a signaller with the Royal New
Zealand Engineers, won the VC, the only one
awarded to the Sappers in the campaign.

Through all this chaos, Sappers were extremely
busy. By the 9th, two piers were in working order,
one of steel lighters with barrel-pier gangways and
the other of pontoons. The bulk of this work was
carried out by the very efficient and well equipped
Royal Australian Naval Bridging Train (RANBT)
which had just arrived in the theatre with its own
vehicles and equipment and was working under
the Chief Engineer. They subsequently moved on
to build most of the other Suvla piers, leaving the
divisional sappers free to support the rest of
IX Corps. Water supply was the most important
need and, to cover the first two critical days after
landing, plans had been made to bring water in by
sea while sappers would develop supplies on shore
and install pumps. Water was to be distributed
under staff arrangements by mule or carrying
party, but no mules were put ashore on the first
day. Four wooden lighters, each carrying 62tons
of water and associated equipment, had been
obtained by the Director of Works and handed
over to the Navy at Imbros which arranged for
them to be towed across to Suvla. Unfortunately
the first lighter hit a sandbank some way out but
by building trestles the hose was got ashore and
water delivered. The second lighter was brought in
on a line, but one of her tanks was missing. Troops
in the neighbourhood got out of hand, seized the
lighter and started to pump into bottles direct,
some even cutting the hoses and helping them-
selves. The third arrived two days later and the
fourth never even started. The irony of it all was
that if only the infantry had been able to reach
their initial objectives, there was abundant water in
the hills. The sapper field companies were also
frustrated in their efforts to provide water on shore
by the lack of any tools or stores other than those
they had been able to carry ashore with them.There
was a store-ship specially loaded with engineer
equipment, including pumps and water-supply
plant, but she had to wait her turn in the landing

programme and in the confusion received no prior-
ity. Brigade field companies, apart from trying to
improve the very inadequate water supply, were
strengthening positions on the divisional front,
improving tracks, constructing shelters and head-
quarters, and were also employed as infantry.

After the fiasco at Suvla, and the failure of the
supporting offensives at Helles and Anzac, a "night
of the long knives" was long overdue. In fact there
were several such nights and the first took place on
15 August when General Stopford was relieved of
the command of IX Corps at Suvla. General de
Lisle was appointed to succeed him and General
Mahon commanding the 10th Division then
refused to serve under him "for personal reasons"
so was also relieved. Lindley, commanding the
53rd (Welsh) Division was the next to go. These
changes followed the relief of Egerton command-
ing the 52nd Division at Helles the previous month
and the departure of Hunter-Weston, commanding
VIII Corps, with exhaustion. Hamilton, the CinC,
was to be relieved on 16 October.

AUTUMNN IN GALLIPOLI
MEANWHILE, General Hamilton was determined to
break the stalemate on all three fronts by mounting
further offensives and, though VIII Corps at
Helles failed to put in much effort, the IX Corps at
Suvla and the Anzac Corps did launch one further
offensive on 21 August. After much fierce fight-
ing, and mounting casualties, the attacks petered
out without any significant progress by the end of
the month. The Sappers in IX Corps were fully
employed in the preparations for the offensive and
in 65 Field Company alone sixty men were lost
out of the hundred engaged.

The Suvla terrain presented its own special diffi-
culties. The soil on the front line was so rocky that
blasting was always necessary, but everywhere
else the ground was low and often waterlogged,
requiring an immense amount of drainage. The
whole area was carefully mapped and as it was
overlooked by the enemy, miles of communication
trenches had to be dug. Drainage required long col-
lector drains, very carefully levelled and excavated,
and, when trenches had to be deepened to give
added protection against artillery fire, drainage
problems were exacerbated, with pumping from
sumps being necessary. Not surprisingly, mine
warfare (ie the digging of mine shafts and gal-
leries) did not play such a leading part as it did in
the Anzac area. Much work was done on fire
trenches but, owing to lack of cement, joists, rails
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and timber, no protection against heavy bombard-
ment was ever practicable. Considerable areas of
land mines (ie buried high-explosive charges) were
laid in no-man's-land and wiring in front of
trenches was greatly thickened. Brushwood mats
for roofs and floors of dugouts were made and
bricks of sorts were manufactured for fireplaces.

By the end of September, the eleven piers in the
Suvla area were all in various stages of completion
or use. They were mostly pretty flimsy, part pon-
toon and part trestle, reinforced with boulders; the
little cement available being used to grout the
stone piers and quays. Railway lines, driven by
improvised pile-drivers, were particularly useful
as they were less liable to storm damage. Similar
work was carried out at Anzac but the protection
of piers began to be a cause of anxiety and three
ships requisitioned by the Navy were sunk to pro-
tect the new pier at Lala Baba. Three more ships
were sunk at Helles, with two more at Imbros and
one at Mudros. No labour being available to fill
the ships with sand or ballast, a big dredger was
obtained from the Suez Canal Company which
could handle 4000cu yds per day.

Due to the differing nature of the terrain, engineer
work at Anzac entailed considerable effort on the
storage of water. Pipe connections were made to
pump water from lighters direct to tanks on the
beach and thence by 2in pipelines to canvas tanks
in the valleys and 220-gallon cylindrical tanks with
the divisions. Road work was never-ending with
major effort being directed to ensuring that all
roads and tracks were clear of the expected winter
torrents. Terraces were also dug under cover of the
steep hillsides for living and hospital huts as well
as stables for mules and for ammunition.

In anticipation of winter, orders had been placed
in August for hutting, timber, corrugated iron,
stoves and trench-pumps, but lack of shipping
caused delays leading to much suffering among the
troops. Engineer work was continually hampered
by lack of stores and equipment and a notable
example was caused by the torpedoing of Orange
Prince, entirely loaded with engineer stores,
including 3000tons of hutting. Timber was also
required to provide stronger protection against the
heavier artillery beginning to become available to
the Turkish army. Seasonal gales frequently inter-
rupted the movement of shipping from Mudros and
high seas and damage from lighters caused contin-
uous work for sappers. A three-day blizzard
towards the end of November caused further havoc
with thousands of cases of frostbite and hundreds

dying of exhaustion or swept away in the flood
water. Roads were almost impassable and there
was not nearly sufficient cover for the troops.

EVACUATION
BY 30 November, the gales had abated and three
weeks of almost perfect weather followed which
enabled piers and jetties to be repaired and a start
to be made with the re-embarkation of stores in
anticipation of an order to evacuate the peninsula.
The number of troops at Suvla and Anzac was
gradually reduced to 83,000 and a number of guns
was also sent away. On 7 December, the Cabinet at
last confirmed the decision to evacuate Suvla and
Anzac, but to remain at Helles. It was vital to keep
up the appearance of normality without alerting the
Turks - thus the number of embarkation points
was increased by using trestle piers but they
remained hidden until the last moment. Gradually,
the garrisons in each area were reduced to 20,000,
with the minimum of guns, animals, vehicles and
stores, the final withdrawal being planned to take
place over the nights of 18 and 19 December.
Fortunately the weather remained fine and the pro-
gramme for the first night was completed without a
hitch, with the remaining garrison simulating nor-
mal activity. On the last night, the garrison at
Russell's Top, which commanded a view of the
embarkation areas, was quietly withdrawn under
cover of the firing of the last two mines, each con-
sisting of three quarters of a ton of ammonal,
placed 30ft below ground. Vast heaps of valuable
stores, unable to be recovered, were prepared for
burning on the final night, but practically all the
gun ammunition was saved. Incredibly, the whole
evacuation was completed without loss of life, only
two men being wounded at Anzac on the last night.
Engineer work during the evacuation phase

included the building of defences in reserve areas
and 85 Field Company constructed a "keep" for
the rearguard at Suvla during the final stage. This
consisted of four groups of fully wired fire posi-
tions. Other important tasks were wiring and the
laying of mines, both in front of our positions and
between the front line and the reserve areas; 3000
mines were laid at Suvla, using up all surplus
explosives. Much work was also done on roads
leading to the embarkation beaches and, using up
surplus rations, lines of flour were put down on
the last two nights to guide the retiring troops.
Sappers were the last to leave, having closed the
gaps in the defences, and three officers were left
behind to set on fire two huge dumps of supplies
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on the Suvla beach. Paraffin-soaked dumps further
inland were automatically fired at the same time
by means of candles burning an inch an hour -
more sapper improvisation?!

LAST DAYS AT HELLES

BY 21 December Anzac and Suvla had been evac-
uated, but "Helles was to be held for the present."
Three days later a signal arrived from London say-
ing "Make all preparations for immediate evacua-
tion of Helles without, however, prejudicing a
contrary policy of remaining there."! How often
one has heard this sort of instruction, covering the
sender's back so that no subsequent blame can be
attributed to him! And then, only four days later,
before any work can be done, and with ministers
(and generals) no doubt at home for the Christmas
break, "The Government has decided that the
Cape Helles position may now be evacuated." A
flurry of activity took place as it was clear that the
only way to deceive the Turks a second time
would be to complete the final stage of evacuation
in a single night. Forward trenches would have to
be held in strength until the last possible moment
and the last troops would have to withdraw in one
bound from the front line to the boats. The decep-
tion plan would have to be carefully coordinated
and engineers would have a major part to play.

Right up to the last day, work continued on com-
munications, improving main routes, erecting
bridges across streams and constructing redoubts,
strong points and entanglements. For the last night
bonfires and mines with automatic timing devices
were prepared, together with trip wires for bombs,
and plans were laid for the closing of barricades
and entanglements as the last parties passed
through to the beaches. Tunnelling had continued
right up to the last moment when six large mines
were fired.

Much has been made of work on the various
piers but they were the lifeline for the whole expe-
ditionary force, whether they were at Anzac,
Suvla, Helles or even at Mudros. It was vital to
keep them in operation and the battle of the piers

was, in its way, as gallant an affair as that of the
tunnels and trenches further forward. The final
evacuation was ordered for the night 8/9 January
and parties of engineers were to stay to the end in
case of damage to the piers. They were badly
needed as, by 9pm the wind was blowing at
35mph and steadily increasing. Angry seas
pounded the frail piers and two lighters broke
adrift causing further damage, and sappers, work-
ing in pitch darkness with waves dashing over
them, were hard put to make the necessary repairs.
By 3.30am the sea was running so high that fur-
ther embarkation would soon be impossible, but
by 3.45am the last of 17,000 men, together with
all 37 guns, had left, the evacuation was complete
and the main magazine blew up with a thunderous
roar. This second, almost miraculous, withdrawal
was completed without a single casualty.

CONCLUSION
LOOKING back, the most surprising thing about the
Gallipoli campaign is that it ever took place at all.
Planning was almost totally non-existent, troops
were not properly trained and they were led by
elderly and out of date generals, yet great heroism
was shown and dreadful conditions were stoically
accepted by soldiers on the ground. As in every
other campaign, sappers proved their worth, often
working under intolerable conditions and with
inadequate stores and equipment. Improvisation
and resourcefulness were the order of the day and
the Corps can be justly proud of their contribution,
together with that of their Australian and New
Zealand comrades.
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forming an ad hoc close support squadron.
Amphibious troops can be split for limited periods
into two sections although there are command,
logistic and equipment support penalties in so
doing. Most significantly, however, we were able
to demonstrate an increased tempo of amphibious
and field engineer operations: troops deployed
swiftly off the line of march to task sites with lim-
ited time for reconnaissance and subsequent plan-
ning. At crew level, the chief instructor's weekly
validation periods had shown their worth. Overall,
we had made the step-change from conducting
"deliberate" to running "hasty" operations, both
physically and conceptually.

TRAINING WITH THE BNDESWEHR
28 ENGINEER Regiment's formal affiliation with
the Bundeswehr in Minden goes back to 1977
when an official Patenschaft (Partnership) was
concluded with Amphibisches Pionierbataillon
130, the amphibious engineer unit of I (German)
Corps. Over the last 20 years the strength of this
association has waxed and waned, but when "130"
lost its M2s in 1992 on the reorganization of the
German Army, contacts lessened. When the
German Army decided to purchase a limited num-
ber of M3 (a total of 30 only), the decision as to
where to base them was by no means straightfor-
ward. Apart from Minden, Speyer and Ingolstadt
were other contenders. As the last unit remaining
in the Bundeswehr to operate M2 was in
Ingolstadt, and linked to the German Army
Engineer School based in Munich, a "southern"
option seemed the most likely. However, we were
reliably informed that the eventual decision in
favour of Minden was made on grounds of prox-
imity to 28 Engineer Regiment and anticipated
benefits in interoperability. This was to prove a
far-sighted decision.

28 Engineer Regiment's first major involvement
with Pionierbataillon 130 for at least three years,
on Exercise Neptune's Endeavour, marked the
start of a very fruitful period of co-operation. We
were able to call on Bundesivehr liaison teams for
all of our subsequent exercises, to play flanking
or in-place formations, adding considerably to
their realism. It was not all one-way; for example,
the Pionierbataillon's 2IC was posted at short
notice to join the ACE Rapid Reaction Corps'
engineer staff in Sarajevo and commented on his
return how much the time on exercise with
28 Engineer Regiment had helped him. Yet we
had to face the fact that the Germans were due to

receive their first M3s before us and that the
planned official handover ceremony, for political
and economic reasons one suspects, had to be
hosted principally by the Germans. Thus the onus
was on us to get alongside.

In the event, the joint handover ceremony held in
Minden on 31 October 1996 was a great success,
reflecting a great deal of prior liaison and subse-
quent cooperation at staff level, but more particu-
larly goodwill and comradeship at crew level. For
nearly three months before the ceremony at least
two British crews at any one time joined the
German 'Training the Trainers" package, which
took in training at the EWK factory in
Kaiserslautem, on the Rhine at Speyer and on the
Weser at Minden.6 Our crews were drawn from
the M3 Cadre of 23 Amphibious Engineer
Squadron which was manned in addition to a nor-
mal rear party. In total, four crews were trained
and the cadre now forms the nucleus of M3-
trained personnel in 28 Engineer Regiment.

Following the Minden demonstration, the
Germans offered to demonstrate M3 with us in
Hameln in early December 1996. Exercise
Neptune's Frost provided an opportunity for us to
display our first production vehicle in action
together with three German M3s within the con-
text of a combined arms assault river crossing.
The demonstration, which was classed as a divi-
sional training event, proved to be quite an
impressive show with armoured infantry and air
defence in support, and plenty of battle simulation.
It served as a fitting and a final training highlight
for 28 Engineer Regiment in 1996, ably supported
by 35 Engineer Regiment and other units.

PLANS FOR 1997
THE first major milestone for 1997, the declaration
of "Q" readiness, was achieved on 31 January. By
the time of the publication of this article
28 Engineer Regiment should have received eight
M3s and the unit 'Training the Trainers" package
should have been completed. After that, the first
major milestone is the In-Service Reliability
Demonstration (ISRD). This will involve four
M3s completing a demanding series of tank cross-
ings on the river Danube to confirm that M3 fully
meets the required levels of reliability. Once the
ISRD is completed, as the main body of
23 Amphibious Engineer Squadron returns from

6 See Corporal Leer's article "Off to a Good Start", The
Sapper, Volume 27, Number 12 (January 1997), p. 53 2
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its post Northern Ireland leave, the first M3
courses will be run, followed by squadron and reg-
imental level training. Thereafter, the planned for-
mation exercise programme includes support to a
divisional combat support exercise, Rhino Replen,
in September 1997 and a brigade field training
exercise in Poland, Exercise Ulan Eagle 1997, in
October 1997.

LOOKING AHEAD
THE currently funded fleet of 38 M3s will pro-
vide 23 Amphibious Engineer Squadron with
28 M3s at first line, enough to equip three troops,
including the TA troop, with eight M3s each and
the training troop with four M3s. The remainder
of ten equipments will be split between War
Establishment Increment, War Maintenance
Reserve and Repair Pool. At present, there is no
funding available to replace 227 Amphibious
Engineer Squadron's M2s, and the prospects for
new money being made available do not look
good. If this aspiration were to be endorsed
within existing financial constraints, compensat-
ing reductions from other parts of the programme
would have to be found. It is beyond the scope of
this article to suggest where they should be
made, except to say that there is very real danger
that any reductions would be accepted as savings
only and we would not be able, at the end of the
day, to procure any more M3s. This might seem
a defeatist outlook but, that said, there may yet
prove to be an achievable middle ground to bal-
ance a slightly enlarged fleet between the regular
and TA squadrons. This proposal is being staffed
at present. I believe that our long term aim
should be to equip both amphibious squadrons
with common equipment in order to provide both
I and 3 Divisions with the crossing capability
they need. 7

PRELIMINARY CONCLUSIONS
Wmr so many important M3 milestones remaining
to be met in 1997, this article can only be regarded
as an interim report. In particular, the ISRD and
Exercise Ulan Eagle 1997 remain crucial events

7 This is Corps policy, after all, despite some recent
debate on the matter; see 'The Annual Report to the
Corps by the Engineer in Chief', RE Journal,
Volume 109, Number 2 (August 1995), p. 126.

against which the ultimate success of the M3's
introduction into service must be gauged. That
said, I consider it appropriate to offer now some
preliminary conclusions:

* In short, M3 is an outstanding piece of equipment. It
can be employed as much as a ferry as a bridge. With
its high operational and tactical mobility on road,
cross-country and on the water, low logistic and
equipment support overheads and flexibility in
employment, M3 will serve the army well on both war
fighting operations and on operations other than war.
Active consideration should be given to extending the
fleet in order to allow sufficient M3 to be deployed to
227 Amphibious Engineer Squadron (Volunteer) of
78 Engineer Regiment.

* Meanwhile, without the tremendous hard work and
tireless support over many years from DDOR (Engr
and NBC), PE GEE, ES 42, EWK and the
Bundeswehr, 28 Engineer Regiment would not have
achieved so much with M3 in so short a time.

*The close links re-established with schweres
Pionierbataillon 130 during the 1995/1996 training
season, including Exercise Neptune's Endeavour in
October 1995, set the basis for the initial joint training
which culminated in the two major demonstrations in
October and December 1996. These proved funda-
mental in introducing the M3 so quickly into service
and the close co-operation achieved between the two
units must be maintained.

* The use of the M3 prototype allowed valuable famil-
iarization training during 1996, including its first field
deployment on Exercise Neptune's Vision five months
before the arrival of the first production M3s in
Minden. In particular, it allowed us to demonstrate the
M3 - albeit in prototype form - to our German col-
leagues and to build up early on our credibility with
the new equipment, which extended to consideration
of the tactical doctrine. This professional edge was
never lost subsequently.

* Finally, and not least, the skill and enthusiasm of the
regimental M3 project team and of the 16-man strong
M3 cadre of 23 Amphibious Engineer Squadron were
first-class, attracting widespread and fully-deserved
praise from our many visitors and guests. That so much
was done by the regiment and squadron rear party
whilst the main body of 23 Amphibious Engineer
Squadron was deployed in Northern Ireland for a six-
month period, says much for the quality and dedication
of those individuals who remained behind to look after
both M2D and M3. If you add the fact that
412 Amphibious Engineer Troop (V) was also raised
from scratch in the autumn of 1996, having overcome
many bureaucratic hurdles in the process, then you can
get some impression of what was achieved.
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would be seconded to the Inspectorate for limited
periods before returning to active duty. The first
head of the Inspectorate, given the title of
"Inspector General of Railways", was Lt Col Sir
Frederic Smith. He was joined by two inspectors,
Lt Col R Thomson and Capt S C Melhuish. Sir
Frederic lasted only a year, leaving to take over as
Commandant of the School of Military
Engineering at Chatham and being replaced by
Major-General Sir Charles Pasley, who had been
Commandant of the School since its opening in
1812. Smith went on to become a general and later
MP for Chatham.

The first accident to be investigated by the
Inspectorate occurred on 7 August 1840, three
days before the Inspectorate was officially formed.
Sir Frederic Smith conducted the inquiry, which
was into the derailment of a train on the Hull and
Selby Railway near Howden. A heavy casting fell
from a goods wagon and derailed the following
passenger coaches; four passengers were killed. In
those days, trains of mixed goods and passenger
stock were commonplace.

Many of the early inspections led to delays in
the opening of new lines when the inspectors
decided that improvements were needed. One
interesting by-product of an inspection by
Capt Melhuish was the first adoption of a stan-
dard time throughout the UK. When inspecting
the new Birmingham and Gloucester Railway he
discovered that the clocks of Birmingham and
Cheltenham varied by between 10 and 15 min-
utes. This was not helpful when, in the absence of
proper signalling, trains followed each other at
timed intervals. He recommended that London
time should be adopted on all railways and this
quickly became standard throughout the land and
became known as "railway time."

A consequence of the emphasis on the basic
responsibility for safety placed on railway man-
agement was that recommendations made follow-
ing formal inquiries by the inspectors were not
enforceable, even though most were adopted by
the railways. The Inspectorate's aim was to
encourage all railways to achieve the standards of
the best, and to encourage innovation in safety
procedures and equipment. Through the middle
years of the 19th century, the inspectors cam-
paigned for the universal adoption of "Lock,
Block, and Brake" - that is, proper interlocking of
points and signals; the absolute block system by
which lines were divided into sections or "blocks",
the signalling being designed to ensure that only

one train at a time occupied a "block"; and the
provision of continuous automatic brakes on pas-
senger trains, designed to bring both parts of a
train to a halt if the train divided accidentally -
something that happened quite frequently! These
three vital safety measures were not universally
adopted until 1889.

Throughout the 19th century the Inspectorate
continued its work, coping with the huge expan-
sion of the railway network and continuous techni-
cal advance. Towards the end of the century it
became the practice for officers selected to join the
Inspectorate to leave active service and to spend
the remainder of their careers in the Inspectorate.

Many of the Victorian inspecting officers were
remarkable characters. In 1847 a young officer
named John Simmons was appointed an inspect-
ing officer at the age of 26. In 1853 he was on
leave in Eastern Europe when war broke out
between Russia and Turkey. He was first asked to
report on the condition of the Turkish defences
and, one thing leading to another, found himself in
command of a Turkish force fighting the Russians.
By this time he had outstayed his leave and his
absence from Whitehall had been noticed. A sig-
nal was sent which required him to return immedi-
ately or resign from the Inspectorate. He resigned,
a move which did him little harm since he went on
to become a field marshal.

Another great character was Henry Tyler, who
married General Pasley's daughter in 1852 and
joined the Inspectorate a year later. In 1868 he
spent his leave constructing the first railway in
Greece, hiring six local brigands to police the
works. In 1875-76 he was chairman of the English
Channel Tunnel Commission, and so far from
regarding such a tunnel as a menace to our secu-
rity, he held that if only we could induce a hostile
army to enter a 30ft diameter tube 30 miles long, it
would be worth spending three million on its con-
struction for this purpose alone! He was chief
inspecting officer from 1871 to 1877 and, as Sir
Henry Tyler, became MP for Harwich and then
for Great Yarmouth after leaving the Inspectorate.

One of his successors as chief inspecting officer
was Col Sir Francis Marindin, who combined a
distinguished career in the Inspectorate with being
president of the Football Association. Although
himself a keen footballer, he was not a member of
the Corps team which won the FA Cup in 1875,
but one young officer who did play in that team,
Pelham von Donop, later joined the Inspectorate
and was chief inspecting officer from 1913 to
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1916. An all-round sportsman, he scored a century
in a remarkable cricket match against I Zingari in
which the Corps side scored 726 for 8 wickets,
and was a champion tennis player.

Although inspection of railways, leading to min-
isterial approval for their use by the public, was the
main function of the inspecting officers, it was
inevitably the public inquiries which brought the
inspectorate to public notice. Published reports into
the more serious accidents, and the inspectors' rec-
ommendations, form a continuous record from
1840 to the present day and chart the long search
for improvement in railway safety. The question of
worker safety was not ignored either. Work on or
near the track was always hazardous and the num-
ber of men killed or injured was high. In 1900, an
Act brought in measures for the improved safety of
railway staff and the inspectorate recruited a small
number of additional inspectors who became
known as Railway Employment Inspectors. Over
the years a number of these inspectors had served
in the Corps, although most were necessarily
recruited from the railways or railway industry.

Nationalization of the railways in 1948, whilst
bringing comprehensive changes to the political
and financial control of the railways and their orga-
nization, left the duties and responsibilities of the
Inspectorate largely unchanged. The first major
change came in the aftermath of the 1974 Health &
Safety at Work Act. Although the Robens
Committee, which led to the 1974 Act, had recom-
mended that transport undertakings should be sub-
ject to separate arrangements, the Act embraced all
working people and, through some rather ill-
defined clauses, the protection of the public as
well. The Inspectorate was required to enter into an
agency agreement with the Health & Safety
Commission whereby, whilst remaining part of the
Department of Transport (which had taken over
responsibilities from the Board of Trade on its for-
mation in 1919), it performed duties under the Act
on behalf of the Commission. The Inspectorate,
which had always been a very small team - its total
strength was only 14 when the present author
joined in 1968 - grew significantly with the

recruitment of some 16 additional railway employ-
ment inspectors to carry out the extra duties
required under the agency agreement. Also, in
1968, the appointment of inspecting officers was
made via open competition, before then officers
being nominated by the War Office/ Ministry of
Defence. These changes, coinciding with the run
down of military railway activity in the Corps, her-
alded the end of the long association between the
Corps and the Inspectorate. It was inevitable, and
only fair, that opportunities should exist for the
new employment inspectors, many well qualified
in railway engineering or operation, to rise to
higher positions within the Inspectorate. In 1983, a
senior railway employment inspector was
appointed an assistant inspecting officer and in
1985 he became an inspecting officer, the first non-
RE officer to hold the appointment since 1840.
When the present author retired as chief inspecting
officer in 1988 he was succeeded by a former
deputy chief inspector of factories from the Health
& Safety Executive. Two years later the
Inspectorate was absorbed by the Health & Safety
Executive. It is now about a hundred strong.

Although the direct line of succession of ex-RE
officers has ended, happily the Corps' connection
has not. One of the current inspectors served as a
sapper in transportation before being commis-
sioned in the RCT, and another served as a captain
in a Specialist Team RE (TAVR) before joining
the Inspectorate.

The Corps can be proud of its long association
with the Inspectorate, during which time the rail-
ways became one of the safest of all forms of trans-
port and the inspecting officers gained the
confidence and respect of politicians, civil servants
and railwaymen alike.

The table which follows shows the sapper
inspecting officers from 1840 to 1996. It is repro-
duced, together with some of the biographical
detail, from the excellent book by Stanley Hall,
"Railway Detectives", which covers the detailed
history of the Inspectorate over its first 150 years,
and by kind permission of the publishers, Ian
Allan Ltd.
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ROYAL ENGINEERS RAILWAY INSPECTING OFFICERS - 1840 TO 1996

Year Joined Year Left Number
Inspectorate or Retired o Years

Service

LT COL (later Gen) SIR J M FREDERIC SMITH 1840 1841 1
Lt Col R Thomson 1840 1840 1
Capt S C Melhuish 1840 1840
MAJ-GEN (later Gen) SIR CHARLES PASLEY 1842 1846 4
Capt J Coddington 1844 1847 3
CAPT (later Field Marshal Sir John) LINTORN 1847 1853 6
SIMMONS
Lt Col (later Gen) George Wynne 1847 1858 11
Capt (later Lt Gen Sir Robert) Laffan 1847 1852 5
Capt Harness 1848 1850 2
Capt (later Sir Douglas) Galton 1850 1858 8
CAPT (later Sir Henry) TYLER 1853 1877 24
COL W YOLLAND 1854 1885 31
Capt G Ross 1858 1861 3
COL F H RICH 1861 1891 30
MAJ-GEN C S HUTCHINSON 1867 1895 28
COL SIR FRANCIS MARINDIN 1877 1900 23
LT COL SIR ARTHUR YORKE 1891 1913 22
Lt Col G W Addison 1895 1899 4
LT COL P G von DONOP 1899 1916 17
COL SIR JOHN PRINGLE 1900 1929 29
Lt Col E Druitt 1900 1918 18
Lt Col E Hall 1919 1927 8
LT COL SIR ALAN MOUNT 1919 1949 30
Col A HC Trench 1927 1949 22
Lt Col E P Anderson 1929 1934 5
Lt Col E Woodhouse 1930 1949 19
LT COL G R S WILSON 1935 1958 23
BRIG C A LANGLEY 1946 1963 17
COL D McMULLEN 1948 1968 20
Col R J Walker 1949 1952 3
Col W P Reed 1953 1968 15
COL J R H ROBERTSON 1958 1973 15
LT COL I K A McNAUGHTON 1962 1982 20
Maj PM Olver 1965 1989 24
Lt Col A G Townsend-Rose 1968 1986 18
MAJOR C F ROSE 1968 1988 20
Maj AG B King 1973 1996 23
Maj C B Holden 1977 1996 19

NOTES:
I Chief inspecting officers are shown in CAPITALS.
2 The first two chief inspecting officers were known as Inspectors-General.
3 Capt Simmons was additionally secretary of the Railway Commissioners.
4 It is difficult to be precise about the dates of some of the earlier inspecting officers. Details have been

extracted from the records of the Corps of Royal Engineers and the Board of Trade.
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for 84-tonne special loads and the weakest link
was the road pavement. Based on this informa-
tion the replacement bridge was designed for
MLC 80 tracked and wheeled vehicles.

Mabey Johnson won the contract for the supply
of the bridge. It was the only company able to
meet the requirement of a single lane MLC 80
tracked and wheeled three-span bridge with a total
length of 162m and a single maximum span in
excess of 70m, with components that could be
constructed by troop labour within 30 days.

BRIDGE DAMAGE
THE bridge (see Figure 2) was damaged in a
number of stages:

* September 1991. The initial damage was caused
when a grenade attack hit an oil tanker parked across
the bridge as a barricade, setting it on fire. The
extreme heat caused buckling of structural members
above the road surface on the eastern side of one bay
of Span 11. The damage was minor and the bridge
was still trafficable at this stage.

* May 1992. The first significant damage was to Span
12. Croatian reserve demolition charges were fired
cutting 70 per cent of the structural members. The
bridge was still passable but only by limited traffic.

* October 1992. Span 10 was cut at the central pier
and the southern end of the span collapsed into the

river. The span remained connected to and leaning
against the main bridge. This rendered the bridge
totally unusable.
February 1993. Following the withdrawal of the
Serbian forces from Bosanski Brod, Pier H was dam-
aged, Spans 8 and 9 were cut and the adjacent Span 7
was damaged by a series of demolition charges.

In addition, mortar fire throughout the conflict
caused local damage to structural members of
the northern half of the bridge.

DAMAGE ASSESSMENT
AN initial damage/repair assessment was under-
taken by 62 CRE(Wks), MWF, and two main
options were considered. Overbridging all of the
damaged sections of the bridge, on both the
northern and southern side, or a combination of
overbridging and repair.

The decision to overbridge the southern part of
the bridge was relatively straightforward and the
only area for discussion was whether all three
spans or just the two spans that had been cut
should be included. Span 7 was originally
designed as one of the central spans of a six-span
continuous beam but would now act as an end
span, and would therefore have an increased bend-
ing moment at Pier G. Because of the increase in
loading and concern with the structural integrity of

Figures 1, 2 and 3.
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Span 7, it was finally decided to overbridge all
three spans. I say finally as the initial order
excluded overbridging Span 7, and it was only
after further on-site investigation by 64 CRE
(Wks), that Span 7 was included.

Discussion on the repair of the northern section
of the bridge centred on two main aspects. The
repair or overbridging of Span 12, and whether it
was necessary to cut away Span 10, the damaged
section still connected to the bridge.

It was soon realized that whichever option was
selected it would be necessary to undertake
some repair of Span 12, to ensure that it was
structurally stable, as the overbridging option
would not prevent some dynamic load being
transferred to this section of the bridge. Based
on this, IFOR entered into negotiations with the
Croatian government to obtain replacement steel
sections that had been fabricated by Duro
Dakovic Engineering in 1992 but not used due
to an escalation in the conflict. It was hoped that
this would be a relatively straightforward
process but it proved to be a protracted affair.

Discussions on the need to cut away the dam-
aged steel section, centred on structural stability
in a longitudinal plane. The bearings of the
southern end of the steel bridge were designed
as fixed at the central Pier I, with dilatation
being allowed to the north. The bridge bearings
on the central Piers J, K and L allowed free
movement in both a north and south direction.

The bridge had moved about 50mm longitudi-
nally to the south on its bearings L, K and J and
this was assumed to have taken place when
Span 10 was cut. This was not considered to be a
problem as it was within the tolerance of the
roller bearings. With the cutting of Span 10, the
original fixed bearing at I had been removed.
The cut end of Span 10 resting on the river bed
was now considered to be the fixed end as it was
thought that the weight of the damaged section
connected to and leaning against the bridge
would be sufficient to prevent further movement
towards the south. This proved to be an incorrect
assumption and will be discussed later.

The two main bridge piers on the southern side
had sustained some minor damage, from either
mortar attack or small demolition charges. The
piers were of a mass concrete design, without
steel reinforcement. Following discussions with,
and a design check by, the original bridge design
agency, the damage was considered to be
acceptable as the bridge bearings at the piers

were free and only minimal horizontal force
would be transmitted to the piers.

BRIDGE REPAIR
BASED on the initial assessment and a time and
cost analysis, it was determined that the repair
and overbridging would be the most cost effec-
tive option and the one that would satisfy the
tight time constraints. This option included
repair of Span 12, reinforcement of the members
damaged by fire at Span 11 and overbridging of
the cut and damaged concrete and steel sections
of the bridge on both the north and south side,
Spans 7, 8, 9 and 10.

It was decided that troop labour would be used
for the preparatory work on the southern side of
the bridge and central pier and for the building
of the Mabey Johnson bridge, and a civilian con-
tractor would be employed to undertake repair of
the northern side of the bridge.

The Hungarian engineer contingent (HEC) was
tasked to carry out the work on the southern side
and the Nordic brigade was tasked with mine
clearance of a working area on the central island.

Once the Croatian government had agreed to
release the bridge components and a contract
had been let on Duro Dakovic Engineering,
work started 8 July, with a target completion
date of 31 August 1996.

SOUTHERN BRIDGE REPAIRS
PREPARATORY work on the southern side of the
bridge and abutments was considered the least com-
plicated. The main requirement was for construc-
tion of supports for the Mabey Johnson bridge.

The original design, by 64 CRE (Wks), of the
supports at Piers F, G and I was based on a steel
grillage resting directly over one of the main
reinforced concrete beams at Pier F and on spe-
cially constructed steel frames at Piers G and I.
The support at Piers G and I was based on a pair
of simple independent structural frames, one on
each side of the bridge. The grillage rested
directly on top of the frames and consisted of six
universal columns taking the main vertical load.
The supports were wide enough to accommodate
the two base plates on each side of the bridge.

During the initial damage assessment an
assumption was made that the reinforced con-
crete diaphragm slab 2m below the road deck
could take the full load of the bridge at about
mid span. This assumption was probably based
on the central pier being solid when in fact it
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LONGITUDINAL MOVEMENT
ON the night of 3 August 1996, following a hot
day and intense construction activity on the
bridge, the northern side of the bridge moved
south on its bearing about 100-130mm (Figure 4).
This amounted to a total movement in this direc-
tion of 175mm and was outside the tolerance of
the roller bearings. The rollers slipped out of their
normal positions and fell into the 5mm recesses
on the bearing plates. The rollers were now fixed
preventing normal dilatation and the bridge had
been lowered 10mm (5mm top and bottom).
Although there was no danger of collapse there
was concern over bridge stability and long-term
durability of the bearings.

Throughout the construction process, a resident
chartered engineer had been monitoring the
progress of work, and it was agreed that a profes-
sional appraisal should be undertaken to determine
the cause of the movement and action required to
remedy the situation. The report concluded that:

* The movement was due to the oblique position of the
collapsed structure and the fact that it rested on soil, giv-
ing rise to horizontal force which was further increased
by the subsiding of the bearings on yielding weak
ground. The force had been gradually pulling the struc-
ture south. On 3 August it appears that bearing rollers
reached the overhang edge and after a slight movement
they fell 5mm which resulted in a sudden additional
movement of 100 to 130mm horizontally to the south.

* To eliminate the cause of the movement the heavy
concrete deck slab must be removed and the greater
part of the collapsed span separated from the main
steel structure.

* After removal of the collapsed portion of the bridge it
would be desirable to correct the roller positions for all
bearings, to enable their proper functioning.

On the basis of the report it was decided that:

* The whole of the collapsed section of Span10 would
be removed.

* If time permitted, the bridge would be jacked up and
moved back to the neutral position on its bearings.

Roller Positions

Rollers after MovementRollers in Neutral State R ar MvmnSteel-Plate added at Edge

Figure 4. Bearings at J, K and L.

The bearing at Pier L fixed, and bearings at Piers J
and K would be free.

* Alternatively, the bridge would be left in position lon-
gitudinally with the bearing at Pier K fixed and the
bearings at Piers J and L free. This option was
selected, as once the plan for the removal of the col-
lapsed section had been finalized it was realized that it
would not be possible to move the bridge back into
position without delaying the opening of the bridge.

REMOVAL OF COLLAPSED SECTION
THE plan was to remove the concrete deck slab and
as much of the superstructure as possible to reduce
its weight and then cut away and lower the damaged
section. This was done by fixing the main bridge in
position and then, by means of a series of blocks and
tackles and two electric winches attached to the
main bridge, taking the load of the collapsed section
before the final cuts were made; this enabled the
frame to be lowered in a controlled manner, avoid-
ing causing any sudden dynamic load and torque
that could cause deformation to the main bridge.

The whole operation went to plan and took
14 days. The biggest problem was co-ordinating
timings for the firing of the demolition charges.
To avoid restricting work on site, they were fired
either before 0700hrs or after 1900hrs. The exper-
tise of the demolition contractor was impressive,
possibly due to his recent operational experience!
And the local population was remarkably relaxed
about unscheduled explosions in the early hours.

CONSTRUCTION OF MABEY JOHNSON BRIDGE
THE final design of the three-span bridge con-
sisted of:

6 bay double single, 27m.
13 bay double single, 58.5m.
16A bay double double, 74.25m.

The total bridge span was 162m, including the
two span junctions at 1.125m each (Figure 3).
The 13 and 162-bay bridges had heavy chord
reinforcement on the top and bottom panels and
the six-bay section had heavy chord reinforce-
ment on the top panel only.

The bridge parts arrived during the first week of
August and were to be built and launched from
the southern side in 24 days, by members of the
HEC; having built three of these bridges already,
they were confident that the bridge would be
completed on time. 1Mr Pearson BEM, was the

1An article by Mr Pearson appears elsewhere in this Journal.
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involved in the project and all worked extremely
hard to achieve an excellent result. Royal
Engineer involvement was at a number of levels
and made a significant contribution to the suc-
cess of the project, through MWF, the ARRC,
and Commander for Support.

The Hungarians were keen to impress, and they
did in general. They might lack equipment but
they certainly make up for this in muscle power
and improvisation. Many of the officers and sol-
diers were hand picked for the operation and we
probably saw the best of them. Their rank struc-
ture was certainly top heavy on the construction
site and a number of the officers were employed
as "hands on" within the section. They were a
good bunch to work with and I was not surprised
to learn on my return to SHAPE that they are one
of the likely candidates for accession to NATO.

LESSONS LEARNED
MANY lessons will no doubt be drawn from this
operation, but one point of interest was the speed
of reaction of the NATO machine in the allocation

of resources. From initiation of request from the-
atre to agreement of funding, staffing and
administration, took four to five days!

One of the most rewarding experiences was
seeing at first hand how other military organiza-
tions functioned. Each nation has it strengths
and weaknesses and one of the most obvious
strengths of the British forces was its military
flexibility, something that was noticeably miss-
ing in much of MND(N). The professional atti-
tude of British forces shone at all levels and
showed the value of a professional army in
which leaders at all levels are prepared to make
decisions and, more importantly, take responsi-
bility for them.

On a professional engineering note, I was very
impressed with the support I received from
members of the Croatian Institute of Civil
Engineers, on this project and the other IFOR
projects I was involved in at a later date. They
had the contacts at government and professional
levels and once an initial network had been
established it was extremely supportive.

50th Anniversary Articles
THE Editor of the Journal would be pleased to receive articles from anyone who took part in
projects during the aftermath of WW2, or have something interesting to relate of happenings
during the year of 1947, with a view to their publication on or near to the 50th anniversary of
the event. Accounts of later events are also welcome as they can be kept for publication in the
appropriate issue.
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Escape from Singapore- 15 February 1942
MAJOR W GRAY

The following is a much edited account of Major Walter Gray's activities during 1942, taken from a record
he made daily during his escape. It was sent to us by Lieutenant Colonel J C Court OBE, and is published
posthumously with the kind permission of Mrs Gray. The full notes are lodged in the Imperial War Museum.

SUNDAY 15 FEBRUARY 1942
THE day when Singapore was to be surrendered to
the Japanese Imperial Army after a campaign
which had lasted a bare two months and one week.

I was on the Chief Engineer's Staff at Fort
Canning, Singapore. During the morning four of
our staff, Dick Lane, Ray Long, John Court and
myself, received instructions to report to a small
steam-driven tug at the Harbour Board and en route
to call at the Cathay Building where some trouble
was being experienced. The Cathay complex was
the largest building in Singapore rising to some
16 storeys. The whole area had been savagely
bombed and casualties were very heavy, the more
serious having been taken to casualty stations set up
in the Cathay complex.

We left Fort Canning at 0930hrs and within a few
minutes found ourselves being dive-bombed by
Japanese whose bomb aimers were much too accu-
rate for our comfort. We scrambled into a nearby
monsoon drain for cover from a hail of flying
shrapnel. The surrounding area was under continu-
ous shellfire from Japanese artillery about four or
five miles away on the Bukit Timah Road. On
arrival at the Cathay, Dick Lane and myself set off
to visit the Chief Engineer 3rd Corps (Brigadier
Crawford) whose office was on the eighth floor.
None of the lifts were operating and all the corri-
dors, stairs etc, were crowded with refugees and
casualties. The cinema auditorium and main restau-
rant were also overflowing with casualties, service
and civilian of all nationalities, British, Australian,
and Indian. Army and civilian sisters and nurses
were tending the wounded as best they could and
distributing biscuits and water. It was a pitiful sight.

On contacting Brigadier Crawford we learned that
there was difficulty with water supplies, but there
was nothing we could do to help as the mains sup-
ply was slowly diminishing from the reservoirs.

Frequent air raids continued as we made for the
Harbour Board. It was a nightmare journey; roads
strewn with debris, crashed and damaged vehicles,
trolley-bus wires festooned traffic-ways and many
victims still not cleared from the streets. Despite

this chaos we managed to guide our car to the dock-
side were our small tug The Phyllis "R" (70 tons)
was tied up. Here, we joined additional engineering
staff, the object being to carry out demolitions of
vital equipment in the area. We were subjected to
continuous bombing attacks and it was a miracle
that our working party suffered no casualties.

Later we were informed that Major Coode had
obtained permission from GOC Singapore to make
up a party of engineering staff to attempt a getaway
to Java in The Phyllis "R". There were 23 of us
listed in this official party. We quickly organized
into groups of two or three, each group responsible
for carrying out specific tasks to ensure that the tug
was made ready for what we all knew would be a
hazardous journey. I was nominated ship's quarter-
master, which included finding sufficient food for
what we estimated to be a six-week journey. I set
off with two helpers to reconnoitre the harbour
board godowns, for imported foods. There were up
to a hundred godowns with floor areas of some
10,000 square feet each, but luck was with us and it
didn't take long to find what we were looking for.
Briefly, we found crates of tinned soups, stews,
steak and kidney puddings, fruit puddings, tins of
cream, tinned Dundee cakes, every variety of fruit,
condensed milk and tea, and last but not least,
canned beer and cigarettes. Reasonable quantities of
each commodity were selected and loaded into the
tug's hold with much dodging into cover whenever
enemy aircraft appeared. On one raid the tug was
very nearly a severe casualty and we all had visions
of our escape fading before our very eyes. It was
then realized that we would need tools if we were
forced to abandon the tug and make camp, travel
through jungle, etc. The only chance of obtaining
these was from a RE sub-store at Skinners Road,
about three miles from the docks and mighty close
to the advancing Japanese. With "fingers crossed"
Ray Long, Tommy Hulme, and myself set off. We
had no way of knowing if the store was still func-
tioning, but after a hectic jourey, we found our-
selves turning into the store where a sergeant and
two Asian clerks were still merrily dispensing
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stores subject to the usual forms and signatures. We
hurriedly collected a dozen or so shovels, picks and
parangs and made our way back without mishap.

Two of the party were getting the boiler fired and
raising steam making as little smoke as possible;
no doubt a column of smoke from our little tug
would have brought sharp action from the enemy
aircraft continuously buzzing the area. At about
1745hrs, our preparations were almost complete
when a staff car drew up and set down two passen-
gers; one was recognized as the Chaplain General
to the Forces and the other a civilian VIP, Mr
Justice Peglar, who was the Lord Chief Justice of
Singapore. We learned later that the authorities
were very concerned about Justice Peglar's safety if
he fell into the hands of the Japanese because of his
involvement in an espionage case several years pre-
viously when he had passed sentence on a Japanese
civilian. A few minutes later we cast off with the
sound of rifle and machine-gun fire along the docks
on either side, a clear indication that the Japanese
were closing in. On leaving, and as a precaution
against the tug being attacked and sunk, we took in
tow a small motor boat with John Court and another
of our party on board.

The conditions along the docks, the waterfront
and Singapore town were appaling; from our posi-
tion it seemed that Singapore was on fire from end
to end. The whole area was engulfed in a pall of
black smoke which stretched for about eight miles
and there is no doubt that this alone contributed in
no small way to our safe passage through the har-
bour area. The light was beginning to fade and visi-
bility was worsened by the massive clouds of
smoke. Although we were buzzed a number of
times by enemy aircraft we were indeed fortunate to
find ourselves outside the Keppel Harbour boom
and nosing our way out to sea without mishap.

It soon became quite dark and we continued past
the many islands in the vicinity. At about 2200hrs
we discovered that the motor boat was no longer on
tow and we could get no response to our flashlight
signals. After further search it was decided to
anchor for the night. Those not on watch tried to get
a few hours sleep. We were called to action once
when we appeared to be surrounded by small boats
all showing lights but they slowly dispersed and we
concluded that we must have drifted among a num-
ber of fishing fleets from neighbouring islands.

MONDAY 16 FEBRUARY 1942
EVERYONE was up and about at dawn and an
early check of the limited navigation charts in

our possession showed that the tug had drifted and
dragged anchor during the night right through the
centre of a minefield! At the time and after the pre-
vious week on continuous bombardment which we
had suffered night and day from the Japanese
artillery and aircraft, there was remarkably little
reaction to the news and it was not until sometime
later that we realized how lucky we had been to
escape being blown out of the water.

Our first task was to search for the lost motor boat
and crew. We were surrounded by the numerous
small islands which make up the Malayan
Archipelago and, after searching for an hour or
more, we located them tucked away in a small bay
none the worse for their night out. In manoeuvring
into position to throw a line to the motor-boat our
tug ran aground and it was the motor-boat which
had in turn to rescue us. With the motor-boat tow-
ing and the tug churning up mud and sand we even-
tually got afloat much to everyone's relief.

At this stage we discarded our army image and the
tug's official identity and passed ourselves off as a
nondescript crew on a coastal vessel. This would
certainly make us less recognizable from the air, as
we were still well within range of patrolling aircraft
from Singapore. The tugs name was forthwith oblit-
erated and a variety of shirts were reluctantly sur-
rendered by Justice Peglar who was the only one of
the party to possess more clothes than he stood up
in. This move probably saved us from trouble an
hour later when nine Japanese bombers and six
fighter aircraft passed right overhead; the tug must
have been clearly visible to them and we can only
conclude that our ruse paid off. Soon after this, sev-
eral suspicious craft were sighted and as there was
always the possibility of our position being reported
to the Japanese it was felt wise to take shelter until
the situation quietened down. We therefore stopped
at a small island named Pulau Babi where we
anchored the tug and all had a very welcome swim;
after a mere two days the war seemed a long way
off. We weighed anchor and set off up the Malacca
Straits at a steady four knots. After a short while a
solitary aircraft was sighted making towards us. As
we were in open water there was little we could do
but steam on. When the plane was right overhead it
looked to have Dutch markings, for which we were
very thankful.

Just before dusk we were quite suddenly con-
fronted with a fast moving launch which seemed to
be heading our way. Everyone jumped to pre-
arranged action stations. The Oerlikon gun in the
bow was manned, rifles and revolvers were ready
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and loaded and everyone seemed happy to "have a
go" at this launch (flying a red flag with stars in
one corner) but it suddenly veered away and
passed into the gathering dusk. We reached the
island of Selat Ayer Itam and decided to anchor for
the night, pulling in close to the shore where the
jungle reached down to the water's edge. It was
now quite dark and there was a good deal of move-
ment of small craft and what appeared to be light
signals between craft and shore. This caused some
concer as we were well alive to the possibility of
our position being reported to the Japanese. During
the night, the tug again dragged anchor, drifted
inshore and became entangled in the jungle setting
up hoards of fireflies and other insects which set-
tled everywhere on the tug. With the aid of the
motor-boat and a few parangs expertly wielded we
eventually pulled free although little sleep was had
by most of the party due to the worrying beetles
and insects.

TUESDAY 17 FEBRUARY 1942
WE were all glad to be moving about at first light.
Weighing anchor at 5.30, we came to the small
island of Tanjong Sama after a few hours. Several
of the party went ashore in the hope of bartering for
matches and a spare anchor. We had no luck but
managed to purchase pineapples and bananas.
There seemed to be no sign of war in this area. We
pressed on through the Selat Panjang Straits, keep-
ing well inshore and close to the island of Pulau
Tebing Tinggi, the feeling being that if we were
attacked from the air our chances of surviving
would be far greater if we could reach the shore.
The temperature was very high as we were just
about on the equator. Our objective was the small
port of Bengkalis on the east coast of Sumatra.

The food situation was working out quiet well,
with three meals a day, usually cereals, tinned milk,
biscuits and tea at breakfast, soup or steak pudding
for lunch, tea, biscuit and tinned cake in early
evening. It looked as though we would survive for
some weeks.

WEDNESDAY 18 FEBRUARY 1942
HAVING steamed through the night we "hove to"
close off the island of Pulau Padang for breakfast.
As usual when anchored there were cross currents;
the tug drifted and swung around, this time with
serious consequences. With engines at full ahead
the tug did not respond and it seemed that she was
stuck fast. It was then found that the tow rope of
the motor boat had wound itself around the tug's

propeller shaft and would have to be cut away.
With no breathing apparatus this was a slow task, a
matter of a deep breath, a dive, a few hacks at the
rope and up to the surface. The operation delayed
us for nearly two hours and everyone was very
relieved when we got under way again. By 10.15
we were again steaming towards Bengkalis with
everyone looking forward to going ashore; we were
all beginning to look a trifle unkempt to say the
least. Before we weighed anchor the Padre held a
short service which I'm sure brought back to us all
thoughts of our friends who were undoubtedly now
prisoners of the Japanese.

We, of course, were by no means "out of the
wood." We knew that the Japanese were fast mov-
ing north through Sumatra and our aim was to keep
ahead of them. What the ultimate outcome was to
be, no one dwelt on; we were free today and that's
what mattered.

The small Dutch port of Bengkalis was reached at
1230hrs. After initial introductions to the town's
officials who had come down to greet us, the ques-
tion of the next stage of our journey was discussed.
Our original intention was to make for Java but we
were strongly advised against this as the last two
supply ships had been sunk by the Japanese. We
therefore decided to make for the small island port
of Pekan Bharu, some 60 miles up the river of
Sunger Siak running from the east coast to the
foothills of the mountain range which run almost
the length of Sumatra.

The Dutch settlers were very short of European
food and had little hope of receiving any further
supplies, so we decided to share what food we had
with the settlers, who were delighted. They in turn
allowed us to coal up from their stocks near the
jetty. We left to cheers and encouragement from
those on shore.

THURSDAY 19 FEBRUARY 1942
SOME 20 miles up the river Siak, hemmed in by
thick jungle, the heat was terrific and many of the
party were suffering from the heat and sunburn.
Progress was very slow and hazardous, the river
being very narrow in places and bordered on either
side by virgin jungle; bends were frequent and at
the occasional clearing a few attar huts could be
seen. This was another world and it is doubtful
whether the inhabitants there even knew a war was
going on. Sanders of the River had nothing on us
and this river in places was typically "steamy and
tropical." It was after 1900hrs when we negotiated
what was the last bend before Pekan Bharu. It was
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now quite dark and as we turned we saw the reflec-
tion of a number of large fires some distance ahead.
Our first thoughts were that the Japanese had beaten
us to Pekan Bharu and we had visions of this being
the end of the road as the river was not wide enough
to turn the tug around. Whilst we were debating
whether we should take to the jungle, we were sud-
denly hailed from both sides of the river and sig-
nalled to proceed. To our relief, we had been spot-
ted by Dutch Army patrols and learned that the fires
were in fact caused by the Dutch Army destroying
vital installations, etc. We were relieved to anchor
for the night without further mishap.

FRIDAY 20 FEBRUARY 1942
MEMBERS of the Dutch Army seemed to think our
wisest course would be to make for Padang, a small
port on the west coast of Sumatra, a long and diffi-
cult trek over the mountains to reach the nearest
railhead at Fort-de-Kock some 200 miles away.

We off-loaded our remaining stores and food and,
as the Dutch were running short of weapons and
ammunition, handed over the heavier weapons ie
three Lewis guns, one antitank gun and the heavy
Oerlikon, together with several boxes of ammuni-
tion, for which they were very grateful.

It was here that we had to abandon our sturdy little
tug; it was like leaving behind an old friend and we
were all rather sad. A quick breakfast of beans and
tea on the quayside and we were making ready to
start on our trek when around the comer rumbled
three open lorries. The drivers, Dutch soldiers, indi-
cated they would drive us over the mountains to
Fort-de-Kock! This was certainly a great relief
because we had no accurate information about
where the Japanese were and could easily have
walked into their patrols. We wasted no time in
boarding and were soon on the move. After about
an hour's drive we were confronted by a wide
(100yds) fast-flowing river. The crossing was to be
made on a flat raft, large enough for one lorry only,
with a hand-operated cable arrangement which the
passengers used to ferry across. Soon we were on
the road again. The eastern slopes of the mountains
consisted of dense jungle, very steep climbs and
tortuous bends, the jungle completely enclosing the
road for many miles. To reach the pass, at about
6000ft, took nearly four hours. The western slopes
were very steep initially but after 20 to 30 miles
became more gradual and jungle free. After 6%
hours we arrived safely at the small mountain town
of Payer Kebis where we became the centre of
interest for the local population anxious to learn the

latest news; they seemed to expect the Japanese
close behind, and were relieved to learn that as far
as we knew they were not. Soon on the move again,
a further 20 miles brought us to the town of Fort-de-
Kock, some 3000ft above sea level and the old cap-
ital town of Sumatra. Here we were taken to the
Dutch Army local HQ which was housed in an old
prison; a hot meal was laid on and provision made
for us to sleep in the old prison cells on straw filled
mattresses. This proved to be the most comfortable
night spent since leaving Singapore. High praise is
due to all members of the Dutch Army with whom
we had come into contact; they certainly put them-
selves out in every way to assist.

SATURDAY 21 FEBRUARY 1942
AFTER a hot breakfast in the prison dining hall we
set off to walk to the railway station some two miles
away. We must have looked a motley crew, the
majority unshaven, most wearing tin hats and pos-
sessing only the khaki shirt, shorts and shoes we
stood up in. We reached the railway station and as
expected found a seething mass of Sumatrans; no
surprise really as usually one finds that for every
person travelling there are twenty friends and fam-
ily to see them off. However, the railway authorities
had obviously been briefed, and we were quickly
directed to an empty coach. The journey to Padang
was expected to take about five hours. We eventu-
ally arrived at 1300hrs and were informed that we
were to be temporarily housed in a small Malay
school about a mile away, where we were to await
events. The situation generally did not look too
promising, with the Indian Ocean between us and
Ceylon to the west and the Japanese Anny to the
east rapidly advancing towards us. There was noth-
ing for it but to try to sleep.

SUNDAY 22 TO WEDNESDAY 25 FEBRUARY 1942
APART from meeting some of our old friends
among the stragglers from Singapore, the weekend
passed very slowly and with a marked lack of opti-
mism. We waited patiently for a ship of some kind
to take us away from Sumatra. There is news of the
Japanese Army making rapid progress in our direc-
tion and enemy "recce" planes regularly fly over
the town. However, I still feel optimistic and hope
that something will tur up.

THURSDAY 26 FEBRUARY 1942
TODAY started as usual, and it was late afternoon
before word went around that we were to make for
the railway station. Having boarded a small freight
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train, we were surprised to find ourselves entering
the docks where we were led to a small Dutch
freighter, the Tonambo. Later we learned that
because of Japanese submarines, all shipping was
sailing under complete radio silence but despite
this, and at considerable risk to his ship and crew,
the Dutch captain of the Tonambo had decided to
make a last radio signal to Padang to offer his ser-
vices. This was indeed a lucky break; it was the last
commercial ship to leave the area. On board move-
ment was severely restricted and we could do noth-
ing but roll up in our blankets and await events. The
ship eventually pulled away from the quayside and
headed out into the Indian Ocean.

FRIDAY 27 AND SATURDAY 28 FEBRUARY 1942
FRIDAY morning brought news that the captain had
intended to head straight for Ceylon as there was
insufficient fuel to follow the usual zigzag routine.
It was well known that Japanese submarines were
hunting in packs along this route with considerable
success, nevertheless, with no altemative and if our
luck held we could well get through. The ship had
very little surplus food, and the additional mouths
to feed posed quite a problem. Our diet consisted of
rice flavoured with sardines, and tea without milk.
The day closed with the ship plodding on at a
steady 9 knots. The night passed uneventfully
although sleep was hard to come by as the open
deck where we lay was close to the engine room
vents and very noisy. However, the morning was
fine, the ship was progressing steadily and despite a
reduction in our already meagre rations everyone
was hopeful. The day passed without incident and
after another small meal, we looked forward to a
quiet night.

SUNDAY 1 MARCH 1942
EVERYrHING went smoothly and spirits were high in
the knowledge that each morning brought us
another 100 miles closer to Ceylon. We were in the
middle of the Indian Ocean, some 500 miles from
land, when we received our first setback: without
any warning the engines slowed and stopped. We
were "sitting ducks." It appeared that a blockage in
the cooling system was causing overheating in the
main engines, and part of the system had to be dis-
mantled in order for it to be repaired. Everything

went well and after two hours the ship was under
way again.

Everyone was very hungry. The continual inactiv-
ity and lack of news made life very tedious.
Nevertheless, the general feeling was that having
come so far with little trouble it was only a matter
of riding out the time.

THURSDAY 5 MARCH 1942
WE seemed to be heading for another day of inac-
tion but at 1115hrs smoke was spotted on the hori-
zon. As we were more than seven days out from
Sumatra it was felt that the chance of meeting an
enemy ship was remote. All eyes were now on the
thin spiral of smoke some 30 miles away. It would
be another half hour or so before any firm identifi-
cation could be made. There was no point in trying
to avoid contact as the Tonambo's speed would
rapidly be overtaken in a chase. Twenty minutes or
so later and amid great excitement it was clear that
the ship was a British cruiser, very soon confirmed
with a message from the captain saying we had
been instructed to proceed to Colombo, 40 miles
distant. Dropping anchor in the outer roads of
Colombo harbour, after three hours the Tonambo
pulled into the inner harbour where we had to await
clearance by immigration and security. It was not
until the following evening that we were cleared to
go ashore, to be met by other members of our
Corps, taken to the Mess in the RE barracks and
given a jolly good meal. We met up with old
friends and learned from them that our wives and
children had passed through Colombo three weeks
previously, before heading for South Africa.

FRIDAY 6 MARCH 1942
IT was now three weeks since Singapore fell and
we had indeed been very fortunate to reach
Colombo where we were able to relax for a few
days. Although we did not know it, we were not to
be entirely free of the Japanese as later in
Trincomalee (North Ceylon), several of our friends
were killed during severe bombing attacks. This
was, however, the end of a phase in the war which
most of us were unlikely to forget, particularly
when set against the horrors suffered by many of
our friends in the Japanese prisoner of war camps
as later reported.
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Singapore: 1942
The Last Days: 31 January to 15 February

MAJOR JOHN PIPE

THIS short piece describes a few of the tasks car-
ried out in Singapore by 23 Field Company Royal
Bombay Sappers and Miners, which went into
action in north Malaya the day the Japanese Army
invaded Siam and Malaya - 8 December 1941.
The company was in action almost continuously
until 29 January when it was ordered to leave the
mainland, cross the causeway over the Johor Strait
and proceed to the naval base to await further
orders. The naval base was located on the north
coast of Singapore Island, a few miles to the east
of the causeway. A week or two before, the navy,
with its very large staff of civilians, had left.

The King George VI Graving Dock was to be
one of our prime concerns; with its enormous 250-
ton crane, capable of lifting the gun turret of a cap-
ital ship, it could be seen for miles around. The
engineering buildings close to that dock were
equipped with foundries, forges and machine
shops capable of refitting a naval fleet consisting
of every type of vessel, and the Japs, who had had
an extremely effective intelligence organization in
peacetime, no doubt looked forward to capturing
this great "pearl" intact.

Capable of taking a vessel of 45,000 tons, the
dock needed a huge pumping capacity to empty it,
and the enormous centrifugal pumps were not all
that difficult to deal with; large charges of gelig-
nite were placed on the bearings of each, and the
resultant explosions produced a scene of utter
chaos, especially as the whole installation was
below ground. Delighted with this success, we
turned our attention to the 250-ton crane.
Consisting of a gigantic "carriage" on four legs
with wheels which ran on a track the length of the
dock, it carried a gantry that swivelled through
240 degrees. Cutting charges were placed on two
of the four legs closest to the dock, and again we
were very satisfied with the mess: the crane keeled
over and came to rest at the bottom of the dock.

It must be said that, despite the lack of rest,
almost continuous operations, very natural fears of
being killed or wounded, the constant danger of
being cut off and captured, our troops behaved
wonderfully and most of the time morale remained
high. Fifty-four years on one still feels very proud
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to have served with such men. It is a terrible
thought that most of them suffered the worst priva-
tions during the following three and half years of
imprisonment by the Japs, many not surviving.

Out in the strait were a number of small and
medium-sized craft, anchored or moored to buoys.
They obstructed the field of fire of the troops dug
in along the shoreline, so to deal with the problem,
one night I borrowed a motor launch and took out
an NCO and a few sappers equipped with a good
quantity of gelignite, primers, detonators and fuse
wire. Grouping three or four boats together, we
made up small charges, suspended them in the
water a few feet down, lit the fuses and retired to a
safe distance to watch the fun. The boats were
blown to pieces.

We were left with two large iron barges moored
side by side. They appeared to contain many five-
gallon tins of fuel. I thought about this for a while
but our orders were quite definite: we were to
clear the water of craft. A larger charge was pre-
pared and suspended in the water between the two
barges. The resulting explosion set both barges
alight and lit up the area; it was quite a sight. We
watched the display for some time and, assuming
the fires would soon burn themselves out, went
home to snatch a few hours' sleep.

About mid-morning I went down to the dock
area and soon realized that all was not well. There
had been a fire. I asked one of the fire fighters
what the trouble was.

"Some fool set two barges alight out in the chan-
nel during the night and they floated inshore on
the tide."

One of them had floated into a basin, setting
alight several craft moored alongside. But there
was worse: the other had floated into a large
boathouse apparently belonging to the Naval
Officers' Yacht Club, and started a much bigger
fire which they were still fighting. The sappers
were not all that popular. The GOC 11 Indian
Division (Major General Murray Lyon) was heard
to say: "Please don't do it again."

Lying alongside another of the quays (unaffected
by my incendiary activities) was an old merchant
ship ss Ruthenia of about 7500 tons. She was
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obviously in a bad way, but it was felt that she
should be scuttled. An NCO and I boarded the
vessel, working our way as far down as we could
into one of the holds. A charge was placed onto
what we hoped was an outside bulkhead.
However, when the charge went off some smoke
billowed up but nothing else happened: she didn't
sink an inch.

I spotted a naval-looking person and explained
my problem. He showed us where the sea-cocks
were and we placed our charges, port and star-
board. This time there was no mistake. Down
she went.

On 8 February the shelling and bombing
increased in intensity and it seemed clear that the
enemy was preparing to invade the island. We
were ordered to leave the base and take up a
defensive position at a crossroads about four miles
to the south. Despite some close encounters, we
had no casualties.

The main landings had taken place on the north-
west of the island sometime after midnight follow-
ing a heavy artillery and mortar barrage. The next
day, without coming under attack we received
instructions to withdraw to a new location much
further back. We came under mortar fire as we
began to move and took whatever cover was avail-
able. When this stopped I looked around my sec-
tion and was amazed and relieved to find that no

one had been hit. Without coming under further
attack, orders were received to withdraw to a posi-
tion on the outskirts of the city where we joined
the remains of HQ RE. We dug in but saw no fur-
ther action and, apart from the air raids, were left
in comparative peace. Elsewhere the noise of
fierce fighting went on day and night as the enemy
approached Singapore city.

On 15 February at 4.30pm we were called for a
meeting with the adjutant and told that a cease fire
had been called and that surrender would take
place. It was shattering news. The orders were that
the surrender parade would take place the follow-
ing morning at 8.30.

An escape plan was drawn up. The eight offi-
cers left at this location would try to find a suit-
able craft to sail to Sumatra. It would be a dan-
gerous operation and the chances of success
extremely slim, but it was worth a try. Breaking
this news to our troops was painful and very sad.
My OC, Major Dudley Wilson, explained our
intentions and plan to the VCOs and senior
NCOs, who accepted the situation with sorrow
but with understanding.

The escapees then prepared to leave. The jour-
ney back to the Royal Bombay Sappers and
Miners Corps Headquarters at Kirkee, India, was
an adventure which took 23 days. But that is
another story.
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OPERATIONS IN FRY - A RESOURCES TROOP COMMANDER'S PERSPECTIVE

number of rebroadcast sites which were situated
in some remote and rugged places, and collec-
tively known as "the Hilltop Sites"; they were the
bane of every RE in theatre and a few in Long
Marston due to time constraints imposed.

SUFFICIENT PERSONNEL/PERSONNEL REQUIRED
TO COMPLETE TASKS SUCCESSFULLY

THERE were quite a number of problems encoun-
tered both before and during the tour. The most
obvious, picked up from the recce, was that the
number of resources specialists available to the
troop was insufficient. A visit to Engineer Branch at
LAND produced the instruction to go at "best
effort", and we were told that the consequences
arising from lack of trained manpower would have
to be accepted. This was extremely disappointing,
and almost had disastrous consequences.

The short tour interval was quoted as the reason
why resources specialists would not be drawn from
other units, yet we identified willing volunteers.

Resources Troop, 15 Field Park Squadron
deployed with ten resources specialists the most
senior being a very experienced and competent
warrant officer. With a SNCO and a JNCO attached
from 50 HQ Squadron, we could muster six, with a
promise of one more corporal to come, although the
resources troop clerk of works (also the troop health
and safety supervisor) was re-deployed from Split
to the Falkland Islands two months into the tour. At
this stage, we were still anticipating a complete
withdrawal from theatre in the autumn. Fortunately,
there was a keen awareness at regimental and divi-
sional level of the problem, and all possible help
was given, and allowances made. An attendant
problem was the lack of experience of the resources
specialists. With the exception of our staff sergeant,
none of the others had much experience of this
scale of operation and this caused a few problems
initially. R&R and two men (both Class 1 resources
specialists) medevaced, saw us down to two
resources specialists for a period of two weeks, and
the system was stretched close to breaking on a
number of occasions. We survived - just, which
will no doubt leave some to feel vindicated, but it
was a close-run thing!

FLEXIBILITY, LOCAL PURCIIASE
AND PRE-TOUR TRAINING

LOCAL purchase was another problem to overcome,
and in every case was the reason for delay in get-
ting sufficient stores to site to enable the troops to
continue work. We inherited a developing system

from 15 Field Park Squadron. They had started the
tour being funded by the UN, and then had to
change systems as Operation Grapple evolved
into Resolute. After some months, emphasis for
the management of funding of a task moved to
RHQs of respective regiments, after previously
being split between the resources troop and sub-
units. The estimated cost for each aspect of the
task eg roadstone, ready-mix concrete and electri-
cal and plumbing stores, was drawn together by a
coordinating officer and a "prudent reserve", typi-
cally 15 per cent, was added. This sum of money
was then bid for through HQRE to the civil secre-
tary (civ sec), who had to authorize all expendi-
ture. Notwithstanding the rules laid down in JSP
332, civ sec also gave authorization for us to pur-
chase items from the UK to a specific amount, and
this gave some flexibility. The system seemed to
be working well by the end of the tour, but could
have been developed further. In some cases it was
extremely frustrating to have to tell a troop com-
mander that we were still waiting for the one
"widget" required to complete his camp build
from a local supplier who had assured us it was
available. It was even more frustrating to know
that the quickest way to get the said "widget" was
to fly back to Brize Norton that day, purchase the
bit, and catch the next plane back; in many cases it
would have been cheaper too! The two things to
draw from this are that you are in the hands of the
supplier once the order has been placed, and that a
little more flexibility can be negotiated with the
civ sec, who seems to be able to circumvent rules
where operational necessity dictates. This could,
for example, enable a man on the rear party in
Maidstone to go into town on receipt of a phone
call, purchase the item and put it in the post. For
larger items or orders, the usual supply chain
through Long Marston would be utilised. The time
taken to obtain items through Long Marston was
typically ten to fourteen days, and provisioning
branch were extremely helpful. Very often the
notice they received was wholly inadequate for the
deadline imposed upon them, as they too are in the
hands of the suppliers once the order is placed.
The arrival of HQRE 1 Division and a softening of
civ sec's view, resulted in further streamlining of
procedures for obtaining financial approval and
permitted greater flexibility to buy in materials.
The local purchase problem was often exacer-
bated, in the early days, by poor project manage-
ment and the inexperience of troops when carrying
out construction tasks. Often, construction would
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proceed to a certain point and then stop for lack of
an item. A panic would then ensue to obtain this
item at the earliest opportunity so that work could
continue. Having gone a little further, the work
would stop again as another item was found defi-
cient. Training at the RSME before deployment
could have emphasized the need to rehearse the
construction sequence mentally at an early stage,
to check whether or not there were any gaps, so
that missing items could be obtained in good time.
As it was, one job had to have seventeen different
orders of local purchase stores, and most had to
have at least four. At one stage, the SNCO in
charge of local purchase had over one hundred
and twenty different orders in progress for a total
of sixteen jobs.

CLEAR INSTRUCTIONS
THE passage of accurate information is vital. In
one particular instance, where a squadron com-
mander needed a "cable jointing kit", there were
huge problems. Great efforts were made to get this
item to the squadron in.time; the supplier in Split
drove to Zagreb and delivered the part at two in
the morning to resources troop; at first light a
Lynx, which had been tasked specially, flew the
part to Banja Luka. An hour later it was found to
be the wrong part! Was the wrong part ordered?
Was something lost in the translation between
interpreter and supplier? It matters not. What mat-
ters is that great attention must be paid to ensuring
that the right equipment is asked for and supplied.

ARE LESSONS LEARNT?
AFTER a recent presentation at the annual Engineer
Resources Seminar, several people commented
that some of the points made above were identical
to those made after the Gulf war. Is notice taken of
lessons learnt, or are post-tour reports sanitised to
such a degree as to cause least embarrassment?
The truth may on occasion be unpalatable, but if
our procedures are to be improved for future
deployments, now is the time to bite, chew and
swallow, and do something about it.

FINALLY
OUR challenging and rewarding six-month tour
provided a snapshot in a continuum of Engineer
Operations in FRY. The conditions we encoun-
tered have already changed, and a different set of
problems assail 45 Field Support Squadron.
Hopefully, with the reduction in forces, and with
only one engineer regiment to support, life will
become a little easier for them. Despite the com-
mitment of British troops to theatre for the foresee-
able future, it is urged that careful planning for the
withdrawal of engineer equipments be completed
with all speed, and that sufficient men of the right
quality and experience be allocated to the task.
This means withdrawing equipment as and when it
is possible to do so, in order that a massive prob-
lem does not occur at the end, or if we are required
to depart slightly faster than anticipated. Who
knows, it could be Resources Troop, 61 Field
Support Squadron which draws that lucky straw!

A Searchlight on the Phoney War
COLONEL R C GABRIEL

PLEASE note that the addition of a "MC" to Colonel Gabriel's name in the above mentioned article,
published in the December 1996 issue, was incorrect. We apologize for this error.
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establishment of an armoured troop is two
armoured vehicles RE (AVRE), two armoured
vehicle-launched bridges (AVLB) and three com-
bat vehicles reconnaissance (tracked) (CVR(T)).
The war establishment adds another AVRE,
AVLB and CVR(T) with recce sergeant.

All the options discussed in this article allow the
two armoured troop recce sergeants to be detached
to work with battle group recce at close to medium
range. This would give flexibility, redundancy and
most importantly the sergeants will have an inti-
mate knowledge of the crews, vehicles and capa-
bilities of the assets they will be using. As a
consequence of having a second recce sergeant in
each troop's war establishment, it may be possible
to disband the close support regiment's recce troop.
The divisional engineer recce troop from the gen-
eral support regiment would remain unchanged.

OPTION ONE
One troop permanently

attached to each battle group.
THE first option allocates one armoured troop to
each of the battle groups. This requires four
troops, two to support armoured infantry battal-
ions and two to support tank regiments. They
would be an integral part of the unit, collocated
with them, possibly as part of the support com-
pany or HQ squadron, but still wearing the RE
cap badge and trained, as now, as armoured and
combat engineers and tradesmen.

An RE captain with armoured engineer experi-
ence would become the battlefield engineering
advisor (BGA), sitting in the battle group head-
quarters in war and collocated with the unit in
peace. He would advise the battle group comman-
der on engineer matters in general but especially
close support engineering. He would not com-
mand the engineer troop, hence his title, but
requests for engineer material would be passed to
the brigade engineer cell through him. Armoured
engineer assets would be under direct command of
the battle group commander. The armoured engi-
neer squadron headquarters as such would not
exist. All routine administration would be the
responsibility of the battle group, including the
supply of spares and equipment support.

Field engineers would be attached to the battle
groups as necessary. The allocation of one field
squadron to a brigade would remain but troops
would be able to move to support other battle
groups, with command being maintained by
their squadron headquarters.

The Royal Logistic Corps (RLC) would man
the new tank bridge transporters. In peacetime,
transporter troops would be grouped together in
a close support squadron. In war, one troop
would be allocated to each brigade. Resupply of
other engineer equipment would be the responsi-
bility of the engineer HQ squadron through the
battle group echelon which would need to be
increased in size accordingly.
Command and Control. The benefits to the
armoured troop of being fully conversant with a
single unit's SOIs, knowing the peculiarities of
that regiment, familiarity with key personnel
before operations and having an understanding
of the unit's capabilities, are significant. On
Exercise Ulan Eagle, time was wasted establish-
ing basic but essential information on SOPs,
BATCO, CEIs and reports. This would be
avoided if a troop always supported the same
battle group.

Only the battle group radio net would be used by
the armoured engineers as a squadron net would
not exist. This eliminates the need to encode
obstacle reports into two sets of BATCO which
wastes time and causes confusion. With the excep-
tion of the recce element, the whole troop can be
on the battle group and sabre tank troop nets
enabling the best possible dissemination of infor-
mation whilst retaining good control.

One of the significant disadvantages to this
change would be loss of flexibility. Battle group
commanders may be very reluctant to lose their
assets and the difficulty for a troop to adjust to a
new battle group SOPs would remain.

The principle of keeping control of engineers at
the highest level possible is not fulfiled, indeed
quite the opposite; control will be delegated to
the lowest level. Resources would be penny-
packeted. Concentrating force and regrouping
assets for the main effort would be more diffi-
cult than it is as present.
Manoeuvre. The limitations of the Chieftain
chassis, notably reliability and speed, are well
known. On Exercise Ulan Eagle, the "antiques
road-show" became a standing joke and com-
manders went to unrealistic extremes in order to
avoid having to use armoured engineers. Due to
our vulnerability, we were kept out of direct fire
by commanders insisting on having the assets
four to six kilometres behind the forward edge
of the battle area. When it became necessary to
call resources forward it took time, and gun tank
escorts frequently disappeared into the sunset in
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the belief we were only just behind. If all
infantry and armoured corps commanding offi-
cers were forced to maintain these aged vehicles,
they would take more interest in pressing for
their replacement
Combat Service Support. The disbandment of
the very large armoured engineer squadron's
echelon and its consequent reallocation to the
RLC troop, the battle group echelon and HQ
squadron, would increase flexibility.

Engineer HQ squadron would be responsible
for engineer resources, for example Giant Viper,
but battle group echelon would also be responsi-
ble for the collection of engineer resources from
the engineer RV and would therefore need some
RE representation within their organization to
provide the technical knowledge required to pre-
pare the equipment.

Resupply of spares in peacetime would remain a
difficulty but would be significantly reduced if an
engineer Challenger variant was to be introduced.

Manning this option is compatible with the
arms plot system: when an infantry or armoured
regiment is relocated as part of the arms plot,
engineers would remain and postings would
continue for them on the trickle-posting system.
A perpetual cause of concern for potential
armoured engineers at present is the perception
of being sentenced to postings at Hohne or
Tidworth. With this option, the number of post-
ing locations would be vastly increased.

The ability to relocate engineer troops is per-
haps a significant flaw in the plan. There are
limitations on where 70-ton tanks can move and
exercise. Stationing tanks in Hameln and per-
haps Osnabruck may be politically unacceptable.
It may well be unacceptable also to station tanks
in towns where Warrior (at under half the
weight) is tolerated.

OPTION 2
One close support engineer
squadron to a battle group.

THE second option increases the number of
squadrons whilst maintaining a similar number
of troops. Instead of one field squadron and one
armoured squadron in a regiment (in addition to
the headquarters squadron), each with three and
four troops respectively, there would be four
close support squadrons, each with an armoured
and field troop. Each squadron is assigned to a
battle group, although if the need arose the
squadron could be placed in support of another

battle group but this would be the exception, not
the rule.

The squadron commander would provide engi-
neer advice. The role and orbat of squadron
headquarters and echelon would not change sig-
nificantly, although there would be fewer assets
for them to command and resupply, enabling
echelon to be reduced slightly.
Command and Control. The situation in
BATUS demonstrates the advantages of a fully
integrated close support troop or squadron. Until
recently, the sapper commitment consisted of a
large combined troop. It was used as directed by
the battle group commander, and was an asset of
which he was assured, under his direct com-
mand. It is now a mixed squadron, again under
control of the battle group using the same CEIs,
BATCO and SOPs. The squadron commander
would take on the responsibility of the battle
group engineer (BGE), possibly making him
redundant, giving the battle group commander
advice based on more years of experience whilst
still remaining in command of the engineer
assets. He would have all his resources grouped
relatively near to one another and controlling
two troops is considerably easier than control-
ling four. However, if the position of BGE was
eliminated and regrouping was to take place,
there would be no one to advise the battle group
on engineering matters.

It may be possible for the squadron net to be
eliminated and radio traffic for the two troops to
come through the battle group net, squadron
headquarters listening to battle group net as
well. The current difficulties of passing informa-
tion on two nets would be greatly eased as
everyone would receive the obstacle report and
battle group orders at the same time, so sitreps
and engineer material demands from the troop
command vehicle to squadron headquarters
would not be needed.
Combat Service Support. This option would
require the squadron to maintain an echelon so
that it can still function as a relatively indepen-
dent body. This would still require a large num-
ber of vehicles, although less than the current
establishment for a four-troop squadron. This
would be less flexible although it would ensure
that the squadron could maintain itself. It is a
considerable improvement on the current system
of two mutually exclusive field and armoured
echelons. This would also give regimental work-
shops the experience of working on Chieftain
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which is lacking under the current system and
was seen as a significant weakness in Poland.

OPTION 3
Two troops amalgamated
with each tank regiment.

THE third option consists of two armoured troops
grouped as "mobility" troops permanently allo-
cated to each of the tank regiments. The soldiers
would be armoured corps cap-badged. They
would be trained also as assault pioneers.

The mobility troop would be under operational
command of the battle group commander,
although command would be delegated to the
company or squadron commander for particular
operations. The BGE would be drawn from a
field squadron and would have no control over
"mobility troop". He could advise on all aspects
of combat engineering, but not armoured engi-
neering which would no longer be a RE respon-
sibility. Again, armoured engineer squadron
headquarters would not exist and the field
squadrons' grouping and command would
remain unchanged. The RLC would control the
tank bridge transporters, and also hold and dis-
tribute the very large resources such as fascines,
armoured bridges and class 60 matting.
Command and Control. This option enables
the soldiers in mobility troop to have an excel-
lent knowledge of their own unit's procedures.
However, it would be difficult to reallocate this
troop in support of another battle group.

This option allows the BGE to advise the com-
mander, with no concern for the command of
armoured engineering, a difficult and time-con-
suming task. Radio procedures would be simpli-
fied considerably as there would be no separate
armoured engineer squadron net. For field engi-
neers in support of an operation, it is clearly
preferable for them to be knowledgeable in the
battle group's SOPs but not essential. They
would be under tactical control of either the
mobility troop commander, if a section or two
was attached, or the battle group commander if a
troop was attached, in the same way that they
are now.

The loss of flexibility for this option is not as
great as for the first option. However, command-
ing officers may be even more reluctant to lose
their assets, especially as they would be the
same cap badge. As with Option 1, control of
"armoured engineer" assets is not at the highest
level possible.

Combat Service Support. A major disadvan-
tage of the third option would be the decrease in
the number of combat engineers available on the
battlefield. Although the mobility troop would
be pioneer trained, there would still be a signifi-
cant gap compared with current capabilities.

The desires of the Royal Armoured Corps need
also to be considered. Although the expansion of
their capabilities would probably be viewed
favourably, acquiring Chieftain would, quite
rightly, be viewed as a step backward. Whilst
the replacement may be readily accepted, the
current equipment could well be seen as a man-
power intensive liability.

SUMMARY
THE first option allocates one armoured troop to
each battle group in both peace and war. They
remain cap-badged Royal Engineers but as inde-
pendent units supporting their parent battle
group. Flexibility would be lost as resources are
penny-packeted. The key personalities would all
be familiar with one another and each others'
methods of work.
The second option is to have one close support

squadron per battle group, each squadron con-
sisting of an armoured and a field troop. This is
the most flexible option, permitting the squadron
to be affiliated to a battle group but allowing it
to be reassigned elsewhere.

The third option disbands armoured engineers
as we know them. They would become part of
the Royal Armoured Corps, be known as
"mobility troops" and would be trained as
assault pioneers. There would be two troops in
each regiment which may be detached to another
battle group as seen fit by the brigade comman-
der. This is a little more flexible than the first
option and would lead to a very high level of
understanding within the regiment both of
armoured mobility assets and unit procedures.

CONCLUSIONS
IT is necessary to consider changes to the current
establishment of armoured engineers which per-
mit the closer integration of armoured engineer
support to the Royal Armoured Corps.

Option 1 would be the most difficult to intro-
duce and perhaps does not go far enough to
avoid a confusing chain of command.
Option 2, creating more close support

squadrons whilst maintaining a similar number of
troops, would significantly enhance the working
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relationship between field and armoured engi-
neers. This option, however, does not integrate
sufficiently the armoured engineers with the
sabre tank squadrons.
In Option 3, the loss of up to five Royal

Engineer squadrons, with a good deal of associ-
ated history, an entire trade stream and a com-
plete branch of the Corps may by a very difficult
development to accept. However, the concept of
closer integration between armoured engineer
and tank regiments cannot be dismissed lightly.
The lack of understanding of varying SOPs and
engineer capabilities demonstrates the need for

closer links. The ideal situation whereby every
formation uses the same radio and operating pro-
cedures is perhaps as far away as ever, due
partly to considerably fewer opportunities to
train with other arms.

Although the amalgamation of armoured engi-
neers into tank regiments may be seen as an
extreme solution, it would appear workable, as
practised by the United States and former
Soviet armies. It is for this reason I would rec-
ommend the third option, that is the amalgama-
tion of armoured engineers into the Royal
Armoured Corps.

Journal Awards
The Publication Committee announces the following awards for articles of special merit published in the

December 1996 Journal.

ARMOURED ENGINEERS AND MILITARY BRIDGING SOME OPERATIONAL REALITIES

by Lieutenant R Thomson - £100

OPERATION RESOLUTE - OBSERVATIONS FROM A SUMMER TOUR IN BOSNIA 1996
by Commanding Officer and Officers of 36 Engineer Regiment - £75

"BLACK AS HELL AND THICK AS GRASS" - REFLECTIONS ON RORKE'S DRIFT AND ISANDHLWANA

by Colonel T H E Foulkes - £75

A TWENTIETH ANNIVERSARY CELEBRATION

by Colonel M G leG Bridges OBE - £75

THE THREE "Rs"

by Major Andrew Willis TD - £50

Annual Awards
The Publication Committee announces the following awards for articles of special merit

published during 1996.

Montgomerie Prize
ROYAL ENGINEERS AND RAPID REACTION FORCES

by Lieutenant Colonel P Lilleyman MBE - £90 or a set of Corps History

Arthur ffolliott Garrett Prize
REINFORCED SOIL DESIGN AND CONSTRUCTION WITH PARTICULAR APPLICATION TO BRIDGE ABUTMENTS

by Captain A H Hay - £120

Best article of the year
LIGHTS ON IN SARAJEVO - PRECONDITIONS FOR A CEASE-FIRE

by Major A M O Miller - £120

Best junior officer article of the year
ARMOURED ENGINEERS AND MILITARY BRIDGING SOME OPERATIONAL REALITIES

by Lieutenant R Thomson - £60

Best warrant officer article
There were no articles written by warrant officers in 1996.
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return for direct payment, as compensation from the
government was viewed with obvious scepticism.
Privately owned. Direct payment was always
required and private owners were always able to
demand considerably inflated prices for their products.

QUARRY MANAGEMENT AND CONTROL
ONCE a contract was approved and a unit tasked,
the quarry section from the Tomislavgrad
squadron would handle all aspects of manage-
ment, control and accounting during drilling and
blasting stages. When blasting was complete, the
quarry section would move on to its next job,
and responsibility would revert to the tasked
unit. This system often caused problems because
the quarry section could not maintain a continu-
ous presence on site, which resulted in stone
being taken without authority and, more impor-
tantly, without proper accounting, often leading
to acrimonious disputes with the owner over
final payments.

A solution to this would be to reorganize a
handover/takeover of the quarry, the tasked unit
then maintaining a presence until all required
material was removed.

EQUIPMENT
THE drill rig and compressor equipment currently
in service are as follows:

* Atlas Copco Roc 460 PC drill rig.
* Atlas Copco 365XAHS MD Compressor.
*Atlas Copco COP 44 DTH (down the hole)

Hammer with a 105mm drill bit.

This equipment, purchased in 1995, is primar-
ily designed for use in modem, well-developed
quarries with large, level benches. It would be
normal for this type of rig to remain in the same
quarry for periods of weeks, months or possibly
its entire life. It is not designed for rapid deploy-
ment from one site to another, or to operate on
steep, or uneven ground. The compressor was
found to be particularly unstable, not operating
correctly in some quarries until time-consuming
ground-levelling work was undertaken using
heavy plant. A further disadvantage was the rel-
atively short length (20 metres) of the umbilical
hose between the compressor and the rig, giving
little scope for remote operation.

It is hoped that the above-mentioned limita-
tions will be taken into account when considera-
tion is given to replacement purchases.

The only crushing and screening plant cur-
rently in-service is located at the RSME for

training purposes, and it is not known if there
are any plans to replace it. During Operation
Grapple an urgent operational requirement
(UOR) for a crusher was staffed, unsuccessfully.
A further UOR was staffed in May 1996 but was
also rejected as it could not be justified within
the framework for the Corps' future presence in
Bosnia; not surprising as all major construction
projects have been completed and there is now
only a requirement for minor maintenance
works. Problems encountered during the early
days should be addressed before such deploy-
ment is contemplated in future, if the supply of
large quantities of suitable stone are to be criti-
cal to the majority of construction tasks.

Initially the drill rig and compressor were per-
ceived as the only equipments required for the
winning of stone in existing quarries. However, it
soon became apparent that heavy plant was also
essential to improve access, improve or construct
benches and to recover hammers which could not
be retrieved by normal means. The quarry team's
capability was greatly enhanced by the addition
of an Atlas 1404 Medium Crawler Excavator
(MCE) and a Caterpillar D6D Medium Crawler
Tractor (MCT). The MCE was also provided
with a hydraulic breaker and a ripper tooth. The
MCT was equipped with rippers in preference to
a winch. At times it proved possible to win poor
quality stone solely by using these machines
without the need to drill and blast, thus saving on
time and explosives.

Tipper support is an essential component of
any quarrying operation both for transporting
material from the quarry face to the crusher and
for final delivery of the stone to the construction
site. Tippers were available from the UK fleet,
from other NATO forces and from civilian hire.
All three sources were used extensively and yet
there was still, at times, a drastic shortage.

BLASTING AND EXPLOSIVES

ALL blasting was designed using accepted meth-
ods which proved to be reasonably accurate but
involved a certain amount of trial and error to
determine optimum spacing, burden and blast
ratios. In general, good results were achieved on
the first, and sometimes the only, blast, which
was very important as, due to the lack of pro-
cessing plant, the stone was almost always used
"as blasted." A variety of commercial explosives
was used and exact loading densities were
refined through regular usage.
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After retiring from the Army in 1960,
Montague-Jones worked with the British Iron and
steel Federation until the Industry was national-
ized in 1963. Having retired finally to Dorset, he
became a county councillor in 1964, serving for
21 years. He was chairman of the county's Public
Protection Committee, and president of the Royal
British Legion.

Ronald Montague-Jones married first, Denise
Gough, youngest daughter of General Sir Hubert
Gough in 1937; they had one son. The marriage
was dissolved, and in 1955 he married Pamela
Harrington, only daughter of Lieutenant Colonel
Roy Harrington. They also had one son.

© Daily Telegraph

LIEUTENANT COLONEL SIR JOHN
VINCENT CORBET BT MBE OSTJ JP DL

Born 27 February 1911,
died 2 March 1996, aged 85.

JOHN Vincent Corbet was educated at
Shrewsbury School, the Royal Military
Academy, Woolwich, and Magdalene College
Cambridge, and commissioned into the Corps on
29 January 1931. He had taken up rowing at
school and rowed for Magdalene and the RE
coxed four at Chatham, who won most of the
regattas on the Medway during his YO years.

Corbet's first posting, in 1934, was to India.
Nominally a five-year tour, due to the war in 1939
it was 13 years before he returned to the home
establishment. Starting in the Military Works
Services in Lahore, he was fortunate to be moved
to Nowshera in 1935, was involved in the
Northwest Frontier war of that year and then, after
the disastrous earthquake in Quetta, also in 1935,
was sent with many other Sapper officers to help
with reconstruction of the devastated city and can-
tonment; in many respects an engineering dream.

After attending one of the first wartime Staff
College courses in Quetta in 1940, came a posting
to the south of India. Sailing from Madras for
Rangoon in February 1942, his arrival coincided
with the Japanese invasion of India, and immedi-
ately Corbet found himself caught up in the rear-
guard retreat up Burma to Imphal four months later.

A few months passing on his experiences as RE
instructor at Quetta Staff College was followed by
a returned to the Eastern Front as SORE 2, first in
33 Indian Corps and then in Fourteenth Army.
Posted to 428 Field Company in December 1943
he was back in Imphal for the crucial battles lead-
ing to the first defeat of the Japanese Army. Corbet
was largely involved in organizing water supply in
the Imphal area and afterwards on engineer work
on the line of communication, for which he was
later appointed MBE.

In 1946 he found himself sent off to Malaya
where the Japanese had created much havoc in
their retreat. He was Mentioned in Despatches
(Burma and Malaya).
After returning home in 1947 Corbet was

posted as SORE 2 to Antiaircraft Command at a
time when our air defences were being
improved, urgently, in response to the Russian
threat. This involved work on antiaircraft sites
all over the British Isles.

Following short spells at the Senior Officers
School and the School of Military Engineering,
came a tour in BAOR as CRE Hannover during
the closing stages of the occupation of Germany.
This was a lucky posting which enabled him to
indulge his passion for sailing with the British
Kiel Yacht Club, and led to a recreation which
lasted to the end of his active life, as after retire-
ment he frequently sailed his boat across the
Channel to explore the canals in France, Holland
and Germany. He was a member of the Royal
Thames Yacht Club.

Corbet retired in 1955. He had unexpectedly
inherited family estates in Shropshire and the
7th baronetcy which had come down to him
through an uncle. The second half of his life was
thus spent in having to undertake the responsibil-
ities of a prominent country landowner. He was
an independent county councillor from 1963 to
1981 and chairman of the Roads and Bridges
Committee for which his sapper experiences well
qualified him. He was a deputy lieutenant of the
county from 1961 and High Sheriff in 1966.
Interested in church affairs, he was a member of
the Church Assembly and then General Synod
from 1960 to 1975, besides being patron of many
parishes in the area. As chairman of the Red Poll
Cattle Society he made frequent trips to Australia
and New Zealand and it was there he met his
third wife with whom he recently celebrated his
30th wedding anniversary.

APL
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busy, until being selected to command 1 Training
Regiment at Malvem.

From 1959 to 1961 he was AA and QMG East
Anglia District and in 1962 went to Germany to
command 11 Engineer Group at Hameln. In 1965
he returned to England for two tours at the War
Office, first as DDPS and lastly as DEinC.
After his retirement from the Army in 1970,

Michael Crosthwait was appointed Bursar of
Darwin College. RMH writes: "These were early
days for Darwin and the current reputation of the
college for friendliness and administrative effi-
ciency owes much to his efforts. He was liked and
respected by staff as well as by the fellows and
students." After retirement as bursar in 1981, he

became president of the Society for Visiting
Scholars of the university. He was also closely
connected with Great St Mary's as the secretary of
the Property Committee for over twenty years and
as a frequent lesson reader. However he continued
to maintain a close interest in Corps affairs.
Already a contributor to the Journal (he won the
Cooper's Hill prize for an article in 1947), he con-
tinued to write up to the 1980s, the "Early Days"
series, annual extracts and comments from the
issues of 100 years earlier. He was vice president
of the Institution from 1970 to 1975.

Michael Crosthwait married in 1949, Natalie
Leonard, and is survived by her and their two sons
and daughter.

PJMP RMH MHC

Memoirs in Brief
Brief memoirs are published below of men whose
who served in the Royal Engineers.

Raymond Berry, who died on 22 December 1996,
was chairman of Berry's Electric, which manufac-
tured the famous flickering coal- or log-effect fire
known as Magicoal. As a result of Berry's success
in marketing this fire, invented by his father,
Herbert, the Magicoal flame flickered in countries
all over the world, from Canada's frozen north to
the deserts of the Middle East. A miniature working
model was produced for the Queen's dolls house,
and the wardrooms of most RN ships were at one
time furnished with one.

Raymond was released from serving with the
Royal Engineers to join the family company in
1944 after the death of his elder brother in action.
William Graham Cowan, who died on 1 January
1997, was commissioned into the Corps in 1940,
serving in Africa and Italy, and leaving with the
rank of lieut colonel in 1946. He was appointed
MBE in 1943.

After the war he was assistant MD to the North
British Locomotive Co, exporting their products to
such countries as South Africa and Spain where
they could still be seen in use some 30 years later.
Cowan took over as managing director of J H
Carruthers & Co in 1950, a post he held for 34
years. During this time the firm gained the
Queen's Award for Industry, and, for a crane of
his own design which was manufactured and

deaths have been notified recently in the press and

exported by his company, a Duke of Edinburgh's
design award.

Cowan had many interests and was president,
director, member or in some other way involved
in the arts, employment, transport, Save the
Children, and the National Trust for Scotland, to
name but a few.
Major Lewis Henry Keyes Dunster, who died on
5 December 1996, served in the Corps during
WW2, initially working on tunnelling projects in
Gibraltar, and later commanding men in the
14th Army in India and Burma. After the war
Lewis joined Lehane McKenzie and Shand and was
active in the development of the Hymac range of
excavators. He completed his career working with
the building department of Derby Borough Council.

A keen engineer, he served twice as president of the
Derby Society of Engineers, and was also a member
of the Plant, and of the Mechanical Engineers.

He is survived by his wife Christine, and by his
son, Julian, and daughter, Rosalind.
Captain Bertram David East, who died recently,
served in the Corps during WW2. Always known
as Barry, he was a property developer, whose com-
pany, Town & City, helped to shape the British
urban landscape of the 1960s. Also interested in
amateur sport, he was at various times president
and vice-president of several football and cricket
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clubs, and served on committees for the
Commonwealth and Olympic Games during the
70s. He also raised money and supported several
good causes and charities.
Major Bertram Hughes Farmer, who died on
6 February 1996, served in the field survey sec-
tion of the Corps from 1942. During periods spent
in Singapore, Indonesia, India and Ceylon (Sri
Lanka), he gained the experience which led to his
life-long interest in geography and the problems
of South Asia. He commanded an air survey liai-
son section from 1944 to 1946, and was men-
tioned in despatches.

Following war service, "Benny" Farmer pursued a
long and distinguished career at St John's College,
Cambridge, of which he was president from 1967
to 1971.
The 2nd Viscount Hanworth, who died on
31 August 1996, was a lieutenant colonel in the
Royal Engineers, a barrister, the author of two books
and project manager of the Blue Streak underground
missile-launching site before its cancellation.

Commissioned into the Corps in 1938, he was
evacuated from France in 1940, served with
213 Field Company as 2IC, and was Senior
Instructor 140 Officer Cadet Training Unit. In
1950 he was SO CE's Branch Hong Kong before
being engaged in administrative planning in
Singapore. Two years in Northern Army Group,
saw him engaged in financial control of the Army
Deutschmark. His last appointment was as CI at
the SME.

Hanworth took night classes in law and passed his
Bar examinations in 1958. After cancellation of
Blue Streak, he became director of two companies
for a while, assistant director of the Consumer
Council, then technical adviser to the Consumers'
Association. He sat in the Lords as a cross-bencher,
specializing on energy matters.

Lord Hanworth married, in 1940, Isolda Parker,
who became known for her work in archaeology.
They had one daughter and two sons.
Lieutenant Colonel R W Homer OBE, who died
on 24 September 1996, was a member of the
Institution, and a wartime Sapper who served in
Iceland, India and in Iran where he was engaged in
maintaining road routes north of Teheran for the

convoys supplying Russia in 1941. After the war he
joined London County Council as senior engineer
for the design of the Northern (later Beckton)
sewage treatment works, later becoming operations
manager for both Northern and Southern sewage
works. In 1960 he was appointed Deputy Chief
Engineer for Middlesex County Council and five
years later Regional Engineer for GLC main
drainage department. While with the GLC he
became project manager of the Thames Barrier pro-
ject, in which he collaborated with another Sapper,
Colonel Stuart Gilbert. This great project by which
four great gates can be drawn up to prevent surges
from the sea flooding Greater London, has since
proved its worth on many occasions. It was opened
by the Queen in 1982, a few months after Ray
Homer's retirement.

Ray Homer married, in 1941, Ruth Miller; they
had a daughter and a son.
Major David Floyer MC, who died in November
1996, was a barrister and former executive of
Burmah Oil, who served in the Bengal Sappers and
Miners from 1942 to 1946. His war years were
spent in India dealing with troubles in Waziristan
until he joined 71 Forward Company in 1945 to
take part in Operation Zipper, the invasion of
Malaya. This operation was pre-empted by the
Japanese surrender and shortly afterwards he was
sent to Java in command of his company during the
campaigns against the nationalist rebels. There
Floyer witnessed the murder of his brigade com-
mander during "peace" negotiations with the rebel
leader - a fate he escaped by diving through a win-
dow into a canal and swimming to safety. Shortly
afterwards his company was attacked and his lead-
ership and enterprise resulted in the defeat of supe-
rior numbers after he had personally directed mortar
fire from a position only a hundred yards from the
enemy line.

After the war, Floyer took an engineering degree
at McGill University and then retured to England
to qualify as a barrister. After 20 years with Burmah
Oil, mostly overseas, he returned to England to
practise at the Bar. He retired to his home county of
Devon and for ten years was goveror of a school
for blind and partially sighted children.

©The Daily Telegraph
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THE LAST OF THE KOI HOIS

From: Lieutenant G P Webb BSc(Eng) PEng
Sir, - Kirkee and Dighi in 42/43 retained much of
the old Raj customs and protocol.

Part of this routine was the habit of some older
regular officers to enter the mess anteroom at mid-
day and call out "Koi Hoi?" meaning literally,
"Anyone there?", but in practice, "Wake up!". On
the hurried appearance of the mess bar man the
officer would shout, "Chotta Peg Lao" or "Burra
Peg Lao" depending on the degree of his per-
ceived need for a tiffin-time stimulant.

One recalls a particularly somnolent individual
who never seemed to be completely awake, was
never observed to converse, except for an occa-
sional muttered monosyllable. The only time he
seemed to come fully alive was when he entered
the mess and shouted "Koi Hoi!".

The influx of young officers from England
brought a radical change to mess habits. The new
blood brought enthusiasm, youth and a temper-
ance at variance with the traditional behaviour.

Yet one retains a fond nostalgia for those early
days in the Indian Army - a certain regret for the
passing of the last of the "Koi Hois"! Sincerely -
Geoff Webb.

SUSTAINABLE METHODS FOR
CLEARING LANDMINES

AFTER CONFLICTS

From: Brigadier J H Hooper OBE DL
Sir, - I was interested to read Johnny Wyatt's let-
ter in response to the Warwick University article
and my letter in the August Journal. There have
been other responses direct to me and the team.

I will leave Warwick to deal with the objections
he raises on the grounds of "administrative
headache" of better and cheaper detectors etc.
Suffice it to say that Warwick has been successful
with its sustainable approach to personal protection
equipment in Cambodia and there is great interest
in it in Angola and Bosnia. I will, however, take up
a few other points.

Thanks to the help given by the RSME, mem-
bers of the Warwick team were able to get very
thorough mines awareness training before they
went to Cambodia, Angola and Mozambique. At
least one of the team has spent many months in

Cambodia and, dare I say it, I have made the odd
contribution to the general pool of experience
from my time abroad especially in Egypt, Oman
and Cambodia. I consider the Warwick team,
more than most, has a good understanding of the
practicalities of demining. Been there, done that,
bought the T-shirt!

Clearly, we have doubts about the benefits of
rapid partial clearances. It is, however, a valid dis-
cussion point and we are concerned that while
nations dither and waste money people are still
being killed and maimed at an appalling rate. As
for the percentages rubbish I am sure Johnny is
aware of the ludicrous UN requirement for
99.6 per cent clearance. If only we knew how
many mines were in the patch in the first place we
would be a huge step forward and even then no
one, but no one, can give guarantees whatever the
cowboys say!! I wish the UN would try to under-
stand the problem. As for the UN's waste of
money ... words fail me.

At one stage in negotiations with the Overseas
development agency (ODA) I believe I got ODA
to accept Warwick as a clearing house for just the
sort of things Johnny advocates in his plea for a
central technical body to coordinate etc. I even
used the phrase "a centre of excellence" which
was accepted. Needless to say no financial help
was forthcoming but there always seems to be
money for civil servants and politicians to go on
fact-finding missions to countries on which
Warwick, I suspect Johnny, and certainly I, have
thick files.

I am grateful for Johnny's contribution to the
debate but I would be a lot more grateful for some
serious money to further Warwick's very success-
ful research work. Any offers? UN are you listen-
ing? Yours faithfully - John Hooper.

From: Brigadier PM Blagden CBE
Sir, - I sympathize with the views of Brigadier
Hooper and those of Lieutenant Colonel Wyatt,
and I too am disillusioned about difficulties in cre-
ating sustainable mine clearance, but not for the
same reasons. Currently, the organizations trying
to coordinate and control mine clearance rarely
have the money or manpower to carry out the
aims that they have set for themselves. The UN
should be the obvious world "mine action" author-
ity, but they are chronically under-funded, and
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there is a lack of international will to change this.
As recently as 1994, the independent audit com-
mittee that agrees UN expenditure (of which the
UK was at that time a member) turned down an
application to raise the UN Mine Action Office
staffing from one post to two.

I do not agree that the commercial sector is a
problem - in some countries it is difficult to think
who will clear the mines, or teach local people to
clear their own mines, if the commercial sector
does not. The industry has its share of cowboys,
but when it comes to letting contracts, these are
usually weeded out unless they have powerful
national or local government backing. There are
some highly competent companies around, whose
experience of clearance is considerably more than
any army. Likewise there need not be a lack of
quality audit (QA), and most current commercial
contracts for mine and munitions clearance con-
tain QA clauses. Some claim that these are not
enforceable; I do not agree. If there is national
will to enforce them, they will be enforced.

The main problems in the mine clearing industry
stem from lack of funding, and lack of national
and international support. Most of the peripheral
ills mentioned by Lieutenant Colonel Wyatt stem
from these principal shortcomings. There is a
major lack of safe and effective mine clearance
technology, but again this comes back to money
and national and international will. Here, I agree
with Brigadier Hooper that there is duplication
and waste, as different research centres fail to
communicate or cooperate with each other, even
when they come from the same country.

In the meanwhile, there is plenty of work to be
done, and I recommend anyone interested to shed
their reluctance to participate, and get involved.
Please try to do some active international humani-
tarian mine clearance first, to have a look at the
problems at first hand, but then come and join
those who are trying to right the ills highlighted
by Lieutenant Colonel Wyatt. Yours sincerely -
Paddy Blagden.

From: Andy Smith BA
Sir, - I read with interest Lt Col J R Wyatt's letter
in response to the article I co-authored in the
August Journal, and would like to respond in two
areas. I hope the lieutenant colonel will not be
offended if I suggest that his experiences seem to
have left him understandably cynical both about
what can be achieved in the manufacturing sector

of developing countries, and about the demining
"industry" itself.

The first area on which I take issue concerns the
Development and Technology Unit's main claim
to experience and expertise: local manufacture in
developing countries. Lt Col Wyatt suggests that
local manufacture of non-technical items would
"in most cases" be an administrative headache
and would not save money. I agree that such
sourcing can be hard to establish, but the experi-
ence of most NGOs is that it is the only way for
assistance to lead to genuine development.
Interventions that rely on imported equipment and
expertise almost always fail as soon as those
props are removed. For sustainable mine clear-
ance to be established, the means to continue and
expand clearance must be affordable within the
national economy. Also, it is my experience that
the real cost of local production (established with
care and forethought) is significantly lower than
the lieutenant colonel seems to think. I am not
alone in this opinion: many mine clearance NGOs
find that local purchase both saves money and
reduces the headache of trying to import manu-
factured goods to post-conflict regions. Examples
are abundant: Norwegian People's Aid in
Mozambique have trained locals to make uni-
forms, probes and trowels, and have PMN2
(Russian antipersonnel mine) disarming equip-
ment made for them in neighbouring Zimbabwe.
The Mines Advisory Group, which has long rec-
ognized the need for sustainable ground clearance
to be interwoven with other development initia-
tives, sources as much equipment as possible
locally and sets up manufacture when necessary.
Even the Halo Trust, with a UK management that
almost uniquely clings to the idea that they have
no role to play in broader development issues,
finds it convenient to source uniforms, probes and
as much equipment as possible locally in
Cambodia. The UN in Mozambique has a policy
of buying as much equipment as possible on the
local market. The German nongovernmental
organization MGN (menschen gegen minen) in
Angola does likewise. The list could go on but I
think I have made my point. Mine clearance
NGOs already buy locally, although sometimes
what they buy on the local market has been
imported. In my experience it is neither difficult
nor expensive to have simple equipment made
locally - as long as you recognize that doing so
will require skills and experience other than those
directly associated with mine clearance.
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Perhaps Lt Col Wyatt had the local production of
detectors at the forefront of his mind as he wrote?
Certainly, an attempt to set up reliable production
of sophisticated equipment in a post-conflict coun-
try with a ruined economy would be, at best, a
gamble. Our suggestion is that manufacture of
such goods could be undertaken in a neighbouring
country, reducing costs and supporting the
regional economy. For example, to serve the dem-
ining groups in Angola and Mozambique it may
be possible to manufacture detectors in Zimbabwe
(which has a sophisticated manufacturing base and
a relatively stable economy but much lower pro-
duction costs than Europe). In this example, our
projection of cost savings (without loss of perfor-
mance) is of at least 75 per cent, and since detec-
tors are the most expensive single item of
equipment used in manual clearance, this saving
might be significant enough to allow many more
deminers to be employed in the field.

Lt Col Wyatt goes on to question the suggestion
that the toll of civilian casualties might be
reduced by a two-stage mine clearing process.
This is his area of expertise but I hope he will
bear with me if I offer an opposing point of view.
The questions he raises here are valid but the
answers can only be subjective because the
method has not been fonnally tried. That said, a
two-stage clearance is used informally in many
areas where untrained local people "deal" with
devices as best they can prior to the arrival of
trained demining teams. In Cambodia, for exam-
ple, where the most optimistic estimate is that it
will take 50 years to clear the known mined areas,
remote villagers have little choice but to deal with
obvious problems themselves. While waiting for
formal clearance teams to arrive, between 50 and
75 people a week are joining the crippled beggars
in Phnom Penh and at least as many are estimated
to be dying in the field.

I was in Cambodia earlier this year and visited
abandoned and repopulated villages that were no
longer part of the battlefield but have been mined
several times. The people picked their way
around in what was obviously a rehearsed daily
ritual of keeping to known ground. I have never
felt more useless than when I watched women
and children paddle away through mined paddies
that give rice and take limbs. The number of
limbless, blind and disfigured victims in that
country made the need to increase speed of mine
clearance "blindingly" obvious to me. And mean-
while the slow hand clearance goes on...

Lt Col Wyatt may be right to doubt the two-
stage approach but my opinion (emotionally
based of course) is that the rapid clearance of
most (90 per cent plus) of the AP (antipersonnel)
mines would reduce the carnage dramatically. I
cannot present a compelling argument for this,
but I believe that it could be achieved using a very
small mine clearance machine, remotely con-
trolled and built to withstand AP blasts. Such a
machine is on the drawing board. It would cost
very little compared to its big brothers used for
minefield breaching, and so would be expendable
if it detonated a larger device. Small machines
have been developed before (notably by the
Israeli arms industry) but are very expensive and
not designed for regional manufacture or use by
relatively unsophisticated operatives. Run in tan-
dem with mines awareness initiatives in the part-
cleared areas, and followed up eventually by
manual clearance, such a strategy could be very
effective. Of course, machines are notorious for
leaving the odd mine behind, not to mention
unexploded ordnance, so it would be necessary to
integrate its use with a mines awareness pro-
gramme that warns people of the remaining dan-
gers. This would not be hard to arrange as most
affected countries run some kind of mines aware-
ness initiative alongside or in advance of mine
clearance. Lt Col Wyatt seems to think that the
eventual follow-up clearance might be less than
thorough. He may be right. I would go further and
say that in some countries follow-up clearance
may never happen. None of us can know whether
thorough standards will apply five, ten or twenty
years after the ex-pats have left, but in some
countries it seems unlikely. In that case, at least
most of the mines in low priority areas will have
been cleared in the first pass.

Having spent some time working with demining
operatives in Mozambique and Cambodia, I think
I understand why Lt Col Wyatt lacks optimism. I
have seen some of the petty jealousies, met cow-
boys and treasure hunters, and met others who
had taken as much as they could of hitting their
head against this particular wall. But I have also
seen commitment, achievement and enthusiasm.
Sometimes it does seem hopelessly disorganized,
but with short-term emergency funding and no
overall authority, this is not really surprising.
There is hope Lt Col Wyatt - with no money and
only grudging support we have to believe that!
Yours faithfully - Andy Smith, Manager - Mine
Clearance Support Programme.

85



ROYAL ENGINEERS JOURNAL

A SEARCHLIGHT ON A PHONEY WAR

From: Major J W Winckworth OBE DFH CEng
FlnstE MIMecihEMIEE
Sir, - I was very interested in the article by the late
Col Gabriel, in your December 96 issue. He was
the junior officer in No 1 Section of "B" (not
No 1) S/L Coy RE in 1939-40, and I was the
junior in No 2 Section with Joe Inglis as OC.

However the article omits some of the odder
incidents in which the unit was involved. On the
move from Blackdown to Southampton we were
stopped at a movement control post and refused
passage as we were not on the list of units for
loading for France. Protesting that as part of
1st AA Bde we must be, eventually we were told
to go and hide in some woods near Romsey where
provision existed for units in transit (two water
taps). After a day or two we received orders to get
to the docks, and rejoined the main body of
"B" Coy on Southampton Common.

After we had been in France for some weeks the
Secretary of State for War announced in the
House, in reply to a question, that there were no
searchlight units in France. This caused some con-
cer as wives were writing to the men demanding
to know where they were, why they were pretend-
ing to be in France and who was the hussy they
were assumed to be with. Eventually it transpired
that movement control had been right, officially
we were manning sites down the Thames and not
in France at all. Quite unknown to the War Office
we had bluffed our way out, and the trouble had
been caused by the omission of the clause "less
1st AA Bn RE", lost in transmission.

A friend of my sergeant, "Smudger" Brown
(who I owe an immense debt to for his tactful
guidance and ever-ready excellent advice), from
the School of Coastal Defence Lighting at
Gosport, said that one evening an order went up
that as from the next day all RE staff were trans-
ferred to the RA and would draw the necessary
badges etc from QM stores.

On morning parade the following day there was
not a sapper to be seen. Then from the area of their
quarters came the sound of Wings played in slow
time and a sapper carrying a cushion covered by
an RE flag on which rested an RE badge. He was
escorted by a party bearing picks and shovels, fol-
lowed, in impeccable order, by a body of Royal
Engineers. They formed a square in the middle of
the parade ground, dug a hole, buried the badge,
sounded the Last Post, and marched off in good

order. No sapper was seen within the barracks for
the rest of the day.

The powers that be were, it seemed, rather upset,
and as all RE officers had disappeared for the day,
advice was sought from the War Office. Late that
day, an order went up cancelling that of the previ-
ous day.

The following morning, shortly before parade
time an improvized band was heard to start play-
ing Wings in quick time. The same party marched
onto the square, ceremonially dug up the cap
badge and marched back to the RE quarters. When
time came for the normal parade the sappers were
there in full strength. Was it because of this
demonstration that we, some 12 officers and 600
men, were saved from an awful fate? Or was Sgt
Brown pulling my leg?

"B" Coy became the 12th, and "A" Coy the
13th Chemical Warfare Trg Bn. Chemical warfare
sounds rather nasty but the units I served in
included heavy mortars, rockets and flame. Early
in 1943 their number was reduced and the sur-
vivors mostly turned into various forms of assault
engineers which still included among their senior
NCOs a number of the old "A" and "B" Coys. No
less than 16 ex-chemical warfare units, now in
other form, returned to France on 6 June 1944 and
by chance, as far as I can check, there was one ex
"B" S/L Coy officer with each of the three assault-
ing divisions, and we had all served in
No 2 Platoon. Yours sincerely - John Winckworth.

From: Major A J Hardiman
Sir, - I was interested to read Rob Gabriel's
account of 1 S/L Regiment in 1939, as I also was a
young officer in B Coy. To me an outstanding
memory of those days not mentioned by Rob, was
the fine quality of the reservists who served in this
company. They were called back from all over the
UK, and were posted to Blackdown to rejoin a
searchlight unit which included some of the more
senior subalterns and younger ones from SME
courses, such as Rob and me, who were section
officers. As Rob rightly said we knew very little
about the complicated searchlight operation.

There were six lights in a section, each one in the
charge of a corporal who was not only much older
but certainly more experienced than the young
officers. Each attachment was sited three to four
miles apart in positions dug in fields near farm
roads. Our location from September 1939 until
February 1940 was in the Calais-St Omer area,
now intersected by the Paris-Calais motorway.
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During that period we never exposed our lights. In
daytime they were switched on to dry out. This
lack of activity must have been disappointing for
reservists who had so much experience to offer.

Conditions for those living on these sites were
tough, the worst features being the rain, cold and
the white Christmas of 1939. Consequently the
maintenance of morale was an important feature.
The cheerful spirits of the reservists, some of them
quite elderly, was of great assistance in this
respect, backed up by the section officers, who
made great efforts to supply their daily needs, so
often delivered to detachments after midnight in
pouring rain.

Rob referred to Frances Day. When she arrived I
was the entertainment officer for the event. Finding
that the lighting at the St Omer concert hall was
insufficient she refused to perform. So I called in our
searchlight technical staff, who quickly righted the
matter. So despite not having gone operational, they
did serve some useful purpose!

The main object of this note is to underline the
high calibre of the reservists of those days, and the
vital contribution that they made to the war effort.
Yours faithfully - John Hardiman.

THE THREE "Rs"

From: Colonel R J Griffiths MBE
Sir, - The lively and erudite article "The Three Rs"
(December 1996 Journal) does indeed pose a
number of questions. HQ RE TA was established
to find the answers and our progress to date gives
cause for optimism, not least for our agreement
with some of Major Willis' suggestions.

He is right to identify the over-arching importance
of Relevance. The TA was an insurance, with a rel-
atively low premium, against an imminent Warsaw
Pact threat. The Pact no longer exists and any future
threat from that direction would take some years to
rebuild. The likelihood of nuclear attack tout
azimuth has also diminished. Our spending on regu-
lar forces has been correspondingly reduced and the
premium we pay for the TA is now more signifi-
cant. We would be remiss not to scrutinize this
expense, given the changes in the military situation.

The vacuum left by the demise of the Warsaw
Pact has been filled with good intentions for a new
world order but also, sadly, a succession of intra
and inter state conflicts, some of which threaten
our own interests and those of our close allies. Our
regular forces are being structured to provide the
"capability" for expeditionary intervention, more

likely in concert with close allies, to safeguard our
vital interests abroad. An expeditionary army can
only be effective if it is ready to deploy without
delay and the scope and complexity of likely tasks
in this context demands the leadership of profes-
sional officers and NCOs. Readiness can best be
achieved with full-time soldiers in quarters rather
than part-time soldiers living in their own homes.

The cost of a regular standing army for expedi-
tionary purposes is justifiable but a standing army
capable enough to meet every eventuality is hardly
sustainable. We therefore have to accept that our
regular army could become overstretched or their
capability be exceeded by demand. An ex-regular
soldier is a useful back-up but is limited by his
degree of skill-fade. A citizen who voluntarily
contracts to be regularly trained (but not quar-
tered) in formed units by professional officers and
NCOs is the next most affordable military
resource to call upon before we have to resort to
more costly and burdensome compulsory service.
Individual reservists and TA should be prepared to
augment the regular army with individuals and
small groups. The TA should also prepare to
increase the fighting power of the UK with the
provision of formed units and the basis for further
force regeneration, should the scale and duration
of conflict demand it. The new Reserve Forces
Act is designed to facilitate more use of individu-
als but preferably on a voluntary basis, with mini-
mal domestic and economic impact.

We will not sustain regular volunteer forces
without popular support. A high level of opera-
tional commitment focuses public attention on the
regulars but it is easily distracted by issues closer
to home when operational commitments are low
or protracted. With the regulars away on opera-
tions or concealed behind the anti-terrorist security
curtain they are no more visible to some than a
"broken-down 4-tonner on the M4"! The TA is a
part of the general public and it has positive affili-
ations which reach into every niche of British
society. This valuable channel of communication
should be two-way not only to help the regulars
put their message across but also to learn the
strengths and weaknesses of the TA in order to
make best use of it. We are now developing new
affiliations between regular and RE TA units.

The role of the TA is as relevant to national
defence today as it was in the days of Sir Ian
Hamilton and Lord Haldane. An organization
which offers accomplishment will retain its peo-
ple and make recruiting easier. HQ RE TA has
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therefore focused on training. We are endeavour-
ing to identify a better compromise between that
which the professional regular army expects and
that which a citizen volunteer can reasonably be
expected to achieve against domestic and eco-
nomic demands of life in Britain today. Perhaps
then we can make a dent in the traditional 30 per
cent turnover the independent TA suffers and
bring it down to the better percentages of the TA
specialists. We are breaking down regular training
into three categories for the RE TA, ie that
expected in peacetime, that which is required
between mobilization and deployment and that
which is not required. A clearly understood com-
promise will also help reconcile the hard-won pro-
fessional military standards of the regular to the
part-time experience of the volunteer and give the
latter a good conceit of himself as a soldier. The
training should be accessible, progressive and
motivating. It should contribute to the volunteers'
personal portfolios of skills and qualifications. Our
proposals, many of which are original, have been
provisionally accepted and we are about to trial
them with 71 and 72 Engineer Regiments (V) in
1997. The wider army has also demonstrated seri-
ous interest and support.

If the army wants to make better use of individ-
ual volunteers then it must aim to recruit from the
age group which has the capacity to give the most
time, say 17 to 23 years of age. The majority of
this group will be either in tertiary education (fac-
ing increasing personal costs but with long holi-
days to train and earn), gapping or deciding on
which career path to follow. Many will have yet to
take on family responsibilities. They should be
looking to enhance their portfolios and the means
to sustain themselves. The value of TA training
and pay are still exploitable recruiting facets.
Increasing employment mobility should allow the
army to use more senior volunteers on an opportu-
nity basis. Our RE TA progressive leadership and
management proposals are designed to allow RE
TA SNCOs and officers more service opportuni-
ties as well as their contributing more to the train-
ing of the RE TA, particularly between
mobilization and deployment.

Our recruiting marketing must distinguish, as the
regulars do, between officer target groups and sol-
dier target groups. We can thus better identify the
personal benefits of volunteer service. Our recruit-
ing marketing requires more central direction and
discipline to ensure both corporate identity and
that key messages are passed down from the

national to regional/local levels in the most cost-
efficient manner. HQ LAND, DAR and the
TAVRAs are already proceeding on this tack.

Major Willis' questions and suggestions con-
cerning the TA go back beyond the time we first
set aside village greens for archery practise. Call it
fyrd, general levy, trained bands, general militia,
local militia, yeomanry and volunteers, territorial
army or anything else and the three "Rs" will still
remain relevance, retention and recruiting. Trying
to get them right will serve us well enough for
future use. Should we face any further onslaughts
from accountants, I extol the defiant finger gesture
of our longbow-men forebears at Agincourt -
made less in the confidence of the flechette against
armour, more in the knowledge that we are still
good value for money. We should be prepared to
adapt and accept that our size and shape may
change but requiem is most unlikely in our second
millennium! Yours sincerely - R J Griffiths.

RESTRICTED SITE BRIDGE BUILDING

From: Major A G Marsden
Sir, - In his article in the Journal of December
1996, Lieutenant Thomson describes a restricted
bridging site at Kulen Vakuf, but does not say
how he actually built the bridge, except for demol-
ishing a house and some steps.

He goes on to say that training at present does not
provide enough guidance on restricted bridge sites.

His problem seems to be typical of those encoun-
tered time and again by Eighth Army throughout
the Italian campaign. We had no training in this
either. The first operational Bailey was only built
in November 1942 in Tunisia. Compared with
what were to follow in Italy, there were precious
few built, in the Mediterranean theatre at least,
during the following period. There was no prece-
dent for restricted site building, and we just had to
get on with it.

The various expedients included the obvious one
of leaving the front of the bridge undecked and
using the decking as counterweight. In the case of
a double story, leave the front as single, and use
the spare equipment as counterweight too.
Counterweighting had the obvious disadvantage
of having to manhandle the equipment to the back
of the bridge each time before booming out. An
alternative was to build a gantry, which sat astride
the bridge, which moved forward under inverted
rollers. Or one could build one or more temporary
piers to reduce the launching span and/or make
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more room to build. There was even a case of the
bridge components being manhandled across the
gap to be assembled on the far bank. All this, of
course, was time-consuming, and which method
was employed had to depend on the circumstances
at each site.

As for training, Eighth Army and Allied armies
in Italy issued a stream of notes on building and
other subjects. RE Training Memoranda published
by the War Office came later. Courses at the SME,
Capua, helped, though it was sometimes a case not
of them teaching us, but of us teaching them. But
that, of course, is what the lessons on the cam-
paign are all about.

What the official histories, and even articles in
the Journal during the years following the war had
to say I do not remember, but there must be a lot of
information tucked away somewhere, under half a
century's dust, if one knows where to look for it.
Yours faithfully - A G Marsden, Major (retd).

ARMOURED ENGINEERS AND
MILITARY BRIDGING

From: Major R E Ward
Sir, - Although I have been out of the Army for
32 years I have been absorbingly interested in
bridging since boyhood and have endeavoured to
keep in touch by reading the Journal, the Sapper,
and anything else I can find, and also by visiting
sites whenever possible (such as the new
Normandie Bridge and the new Severn Bridge)
while under construction.

I have therefore found Lieutenant Thomson's
account of bridging in Bosnia of tremendous inter-
est, and I particularly admire the coloured photo-
graph of the MGB at Kulan Vakuf which I have
framed and put up opposite where I write.

I was particularly intrigued by his final question -
"How should troop commanders be taught to build
on restricted sites?" Having had some experience of
this in the Wadi-el-Kuf in Cyrenaica (RE Journal
April 1992)1 ask myself "How did we learn?"

While in the UK during the war we nearly always
trained on unseen sites on major rivers, all over the
country, but few of these were anything like
Bosnia. In northwest Europe I saw many remark-
able bridges but, being in an assault squadron, we
only built one large continuous Bailey, the rest of
our work being with assault bridges and ferries:
again nothing like Kulan Vakuf. But in Italy,
where I never served, I have read that such condi-
tions were much more common and towards the

end of the war and during the early years of the
peace we were able to read about these in the regu-
lar RETMs (Royal Engineers Training
Memoranda), documents which I am told are no
longer in use.

So it seems to me that by the time we reached the
Wadi-el-Kuf one was not unused to the idea of
building on cliff roads and sharp curves - in fact
one was very eager to try it out. In fact we had to
cut away a lot of cliff to make a turning circle for
low-loaders - NOT for tracked vehicle that can
slew - and also a recess to clear the tail. So what I
am trying to say is that one must learn from read-
ing the experiences of others as well as by direct
experience which may be hard to come by.
Lieutenant Thomson refers to Sir Alan Harris' arti-
cle in the August Journal and I see that Sir Alan
says "That he must study", and refers to Napoleon!

Maybe earlier RETMs can be resurrected and
perhaps Robert Thomson and his colleagues can
produce similar reports, like the old RETMs (giv-
ing more detail with sketches than in the Journal -
from which I find it hard to follow the exact
method because I am NOT familiar with the
MGB). Perhaps a full set of reports from Bosnia,
like those from Italy would be valuable, especially
for those who were not there, or will follow later.
(Maybe they are in hand?)

Actually I did train my troop commanders on dry
wadis in Palestine, in quiet periods, but by the
time we reached the wadi they had all been
demobbed and I did not have a troop commander
at all but I did have an extremely experienced
sergeant from Italy, now In-Pensioner SSgt Bill
Chalmers of Chelsea; aged 85 this year! When a
new national service troop commander arrived we
were on the point of launching so, as he had just
come down from Cambridge, I made him fully
responsible for all the launching calculations and
from then on he took full charge working very
happily with Sgt Chalmers and they did the most
difficult part of the launching and jacking while I
was away on a course. So it seems that, as in 26 in
Bosnia, a combination of academic and practical
experience does the trick.

Other books that are very valuable for studying
the lessons of the past are "The RE Battlefield
Tour - The Seine to the Rhine" and "Bridging
Normandy to Berlin", both issued in BAOR in
1947. When I visited 28 Amphibious Engineer
Regiment on exercise on the Rhine in 1991, the
then Colonel Tom Foulkes told me that he was in
the habit of studying an episode from the
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"RE Battlefield Tour" daily and he pointed out
that constraints of finance and environmental
bureaucracy made it very difficult to get realistic
training. That is why he advocated studying past
operations - others have told me the same.

Incidentally I was employed at Chatham on
part of "Military Engineering Volume III,
Bridging", but Tom Foulkes also told me that
such books are no longer in use - nevertheless
the 1957 edition which I have here does give
some advice on launching on restricted sites - it
might still be of use!

26 Squadron's experiences with resources and
loading of HGB, and the handbook, fill me with
horror - we used to rely implicitly on the old field
park squadrons and the Royal Army Service
Corps bridge companies and also on handbooks. I
was in resources when the HGB came in but I
never heard of any of these difficulties before.

Nevertheless I am filled with admiration for the
work of all the Sappers in Bosnia and wish to
congratulate Robert Thomson on a most interest-
ing and stimulating article. Yours sincerely -
Roland Ward.

"WHITE CITY" REVISITED
BURMA - DECEMBER 1996

From: Major C V E Gordon MC*
Sir, - With a great deal of invaluable assistance,
last year I was able to organize a visit to the area
called the White City, the wartime Chindit strong-
hold of 1944, which lies on the southern border of
Kachin State in north Burma; a sensitive area
from the security viewpoint in that some unrest
between the Burmese and the Kachins has only
recently ceased.

I joined Brigadier Mike Calvert's 77 Brigade in
August 1943 in preparation for the second Chindit
campaign in North Burma. As OC 217 Special
Section, KGVO Bengal Sappers and Miners, I
provided engineer support to 36 Column 3/6th
Gurkha Rifles during the operations based on
White City in March/April 1944.

"White City" was so named from the number of
white air supply parachutes caught up in the trees.

Leaving Rangoon by train late on 12 December
our small party arrived in Mandalay on the 15th.
After visiting the many sights of Mandalay we
headed north in our second train and soon found
ourselves crossing the great Ava bridge over the
Irrawaddy on the way to Mawlu, some 200 miles
north of Mandalay. These two train journeys and

the third one back to Rangoon were unforgettable
for their discomfort. The carriages were perfectly
clean and comfortable but the line was so bad that
you were continuously in danger of being thrown
from your seat. On our longest journey this contin-
ued for 14 hours, with little chance of sleep. (We
had decided to avoid air travel to reduce costs.)

Mawlu was reached at five the next morning,
and we had a few hours welcome sleep before
being taken to White City, a mile to the north.

So the great moment had come - would I be able
to recognize anything? At first I was astonished by
the number of houses and density of population
compared to how I had known it. The population of
Burma is now 43 million - more than double that of
1944. In no time I realized that we had reached the
bridge over the Nankye Chaung with Pagoda Hill
beside it. This was the key point between the road
and the railway line which we had occupied during
March/April 1944 - blocking communications with
Myitkina. The span of 52 years fell away. I remem-
bered my brave companions who had fallen here so
long ago. It was very moving.

As we climbed Pagoda Hill we noticed a number
of disused entrenchments - bunkers and slit
trenches. To my surprise I was told that these were
not Chindit defences but had been built by the
Burmese army when it had occupied the area dur-
ing the recent troubles. This brought home to me
the transitory nature of life - World War Two is
only a dim memory in the minds of a few old peo-
ple and has since been overtaken by other events.

By this time we had been joined by U San Win, a
local villager almost as old as myself, who had been
living in Henu village on the arrival of the Chindits
in 1944. He produced a spent bullet from those
days, and another man presented us with the bent
tail-fin of a mortar bomb. I looked south from
Pagoda Hill and instead of open paddy fields I
could see that the whole area was covered with
housing, palm trees and vegetation. I reflected on
the satisfaction of seeing the area now full of peace-
ful happy people instead of the destruction of war.

The rest of White City was unchanged. There was
the railway bridge over the Nankye Chaung in front
of which I had laid an antitank minefield. There too
was the light plane strip from which so many
wounded, including myself, had been evacuated by
our gallant American pilots. I contemplated search-
ing for my old section position near OP Hill but
found the undergrowth impenetrable without
tedious cutting. The hills were heavily overgrown
but the flat valleys between were planted with
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PRISONERS OF HOPE
MICHAEL CALVERT

First published by Jonathan Cape, 1952.
Revised edition published by Leo Cooper, 1971.

This revised edition published in 1996 by Leo
Cooper, 190 Shaftesbury Avenue, London

WC2H 8JL
- Price £ 12.95

ISBN 0 85052 492 X

THIS is a book about fighting, fighting as it really is,
with all the violence, the danger, the fear, the tired-
ness and worry that goes with it. It is also about
leadership, leadership in battle, and the responsibil-
ity that falls on the commander. Three of the chap-
ter sub-headings will give the flavour: "We will
impose our will on the enemy", "The boldest mea-
sures are the safest" and "No surrender".

The author is a sapper, a brigadier at 30, who took
over Wingate's brigade in Burma in 1943. He must
have been a hard man who didn't suffer fools
gladly, if at all, and with his trenchant views must
have been a difficult subordinate. A brilliant leader,
who could drive his men ruthlessly when the occa-
sion demanded, Brigadier Calvert was very much a
wartime soldier and it is perhaps not surprising that
his postwar career was not so successful.

"Prisoners of Hope" reads as fresh today as
when it was first written over 40 years ago. It tells
the tale of 77 Infantry Brigade, flown into north-
ern Burma in March 1944 as part of Wingate's
second Chindit expedition. Overshadowed at the
time by events nearer home, this was the largest
airborne operation of the war with some
30,000 men and 5,000 animals being landed
behind the enemy lines and maintained for sev-
eral months. There was even a flight of Spitfires
based for a time at Broadway, 77 Brigade's
stronghold east of the Irrawaddy, where they con-
structed an airstrip. This airstrip, and several oth-
ers, all constructed some 150 miles behind the
enemy's lines were not only used for resupply
but, more importantly, for the evacuation of sick
and wounded, a great morale booster when the
alternatives were stark indeed.

Michael Calvert led from the front, where the
commander can influence the battle, and he was
often involved personally in counterattacks and
hand-to-hand combat. Whether this was the right
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place for the brigade commander, the reader must
judge for himself, but he never asked his men to
do anything he was not prepared to do himself. He
was a great protagonist of Wingate's ideas and can
hear no ill of him. Others were not so enthusiastic
and deemed Wingate a fanatic who was deter-
mined to get his own way and could not be trusted
to tell the truth. Slim, the army commander, com-
mented that few could meet so stark a character
without either being violently attracted or repelled.
He had no such reservations though about
Brigadier Calvert who he considered one of the
most distinguished of all the Chindit commanders.

It is not often that memoirs can be classed as
"unputdownable" but this account is certainly in
that category. It is full of little nuggets and some
quite outrageous comments that cannot but make
one smile and the reader will certainly not agree
with every word. He will however find this book
both provocative and thought provoking, as well
as a thoroughly good read.

GLC
THE CHARGE

THE REAL REASON WHY THE
LIGHT BRIGADE WAS LOST

MARK ADKIN

Published by Leo Cooper, Pen & Sword Books
Ltd, 47 Church Street, Barnsley, S70 2AS -

Price £19.95
ISBN 0 85052 4695

THIS is, almost certainly, the first complete book by
a professional soldier devoted to a detailed study of
the charge of the Light Brigade. The author's
research has covered every first-hand account
known to most experts. He has painstakingly con-
sidered the actual ground, calculating what could be
seen from where and, more important, what could
not be seen; and he has made many time and dis-
tance calculations deducing, for example, that
(despite Tennyson) at no time was the Light
Brigade fired on by guns from three directions
simultaneously. There are excellent photographs,
maps and, a new idea, sketches as from Lord
Raglan's viewpoint at various stages of the battle,
so that we are able to see what the CinC could see,
the better to judge whether the decisions he made,
and the orders he gave, made military sense. The
author questions several long-standing beliefs about
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the earlier events of the day - the stand of the 93rd
and the Heavy Brigade charge - and of course
about the Light Brigade charge itself; in each case
he gives thoughtful reason where he disagrees with
the existing belief. Not everyone will agree with the
conclusions but they will find the book compulsive
reading. It is a major contribution to the literature
on the subject, destined to become the standard
work on one of the most famous incidents in British
military history.

CR

IMPERIAL ECHOES
EYE-WITNESS ACCOUNTS OF
VICTORIA'S LITTLE WARS

ROBERT GIDDINGS

Published by Leo Cooper, Pen & Sword
Books Ltd, 47 Church Street, Barnsley, S70 2AS

- Price £18.95
ISBN 0 85052 394

THIS is a whirlwind tour of the British Empire at
war told through the eyes of some of those who
took part. Despite the subtitle it includes the whole
of the nineteenth century and thus starts with
Wellington in India. There are 28 chapters each
covering a campaign or battle grouped by area so,
for example, India gets six - from Wellington's
campaigns to the Mutiny, Africa twelve - from the
First Ashanti War (1824-31) to the Second Boer
War, and so on. As the content comprises largely
quoted material the author's own introductory com-
ments on the build-up and background to each cam-
paign or battle is necessarily very succinct and
detailed descriptions of battles only appear insofar
as they are given in the eye-witness accounts. This
is no criticism; more admiration for a tour de force
in which a vast amount of material has been
reduced to its essentials and the stories speak for
themselves. In fact, in this way, the book forms a
handy reference for the bare essentials of those little
and not-so-little wars for those of us who have diffi-
culty in remembering such matters as whether the
Zulu War came before the First Boer War or vice
versa and just in which, if any, Sir Garet Wolseley
did not take part.

There are obviously some disappointments in
this treatment where complicated situations have
to be oversimplified. For example, of Isandhlwana
we lear that "General Thesiger left with a recon-
naissance party, leaving the camp command under
the command of Colonel Anthony Dumford" thus

neatly, and to many inaccurately, ducking one of
the most contentious matters of the Zulu War -
just who was in charge that day, Durnford or
Pulleine of the 24th? Again, the responsibility for
the Second Boer War appears to lie squarely on
the shoulders of Rhodes with the aspirations of the
British government and Milner somewhat glossed
over. These finer points of debate are not the aim
of the book which is full of colour and excellent
background to anyone just wanting to get a feel
for how the British thought about their Empire and
the consequences of maintaining and expanding it.

In such a selective book it must be difficult to
decide what to include and what to leave out. India
is slightly unrepresented where the Scinde and
Bhutan campaigns are excluded as are the many
North-West Frontier fights. But it is good to see the
Gurkha War, two Burma wars (though no mention
of Prendergast) and two Maori wars covered, all
fierce affairs often forgotten, not to mention two
Kaffir wars. Also, the Sapper interest is slight. Only
Gordon is quoted (and that in the Crimea) although
of course Napier and Kitchener appear in the sto-
ries. The more is the pity as one of the author's ded-
icatees is his brother, national serviceman Reginald
James Giddings, Sapper, Royal Engineers 1947-49.
Certainly the Corps Museum and library could offer
a wealth of eyewitness material from the archives
every bit as interesting as that included in the book.
Perhaps Robert Giddings might be persuaded to
include some in following up with this successful
and enjoyable formula.

GWAN

GO TO YOUR GOD LIKE A SOLDIER
TIHE BRITISH SOLDIER FIGHTING FOR

EMPIRE 1837-1902
IAN KNIGHT

Published by Greenhill Books - Lionel
Leventhal Ltd, Park House, 1 Russell Gardens,

London NWVl 9NN- Price £29.95
ISBN 1 85367 237 8

FOYLES bookshop has recently introduced a sepa-
rate subgroup in its military section for "Colonial
Campaigns" to cope with a resurgent interest in the
Victorian Army and a resulting flow of reprints of
contemporary accounts and the extensively illus-
trated contributions of modem historians. Our own
Corps Library is itself a treasure-house of original
Victorian books, journals and reports backed by a
representative selection of recent studies. It also has
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the advantage of being more accessible than the
National Army Museum or similar collections. This
new Greenhill book is an ideal introduction for a
newcomer to the period.

Mr Knight is a founder member of the Victorian
Military Society, a worldwide body of less than a
thousand enthusiastic professional and amateur his-
torians, which aims to foster interest in military
matters of the Victorian era. He is a former editor of
that society's magazine and is currently the secre-
tary of its very active Zulu War study group. He has
devoted more than 20 years of detailed attention to
that campaign and several of his books on that topic
have been reviewed in the Journal. Most recently
he has given the Corps Museum extensive help in
mounting the "Red Earth" exhibition which ran
from May to November last year.

In this book Mr Knight has extended his range
from Southern Africa and the enemies of Queen
Victoria to the whole gamut of Victorian military
life. Starting his task with the intention of explain-
ing to the general reader how a conservative organi-
zation like the British Army rose to the challenge of
colonial campaigning, he soon found he had to
include the conventional warfare of the period, as
well as the way of life of the common soldier, set in
the political context. He has drawn extensively on
earlier contacts made through the Victorian Military
Society, enabling him to include many rare illustra-
tions from private collections, as well as being
assisted by public and regimental museums. Of
these he singles out three, including our Corps
Museum, as meriting special thanks. He has striven
to strike a balance, in his own words, between the
dull and ditchwater analytical approach of some
current historians and the blood and thunder
mythology of others.

Ian Knight has had to achieve a miracle of com-
pression and so inevitably minor errors and omis-
sions can be pinpointed and some sketchy
treatment has to be accepted. The organization and
development of the Royal Engineers is described
in about a thousand words in chapter four supple-
mented by equal treatment of blockhouses and
telegraphic/heliographic communications.
Individuals named are Kitchener, Napier, Blood,
Warren, Gordon, Dumford, Chard, Leach, Hart
and Henn.

One might have hoped for a more representative
account of the Corps' development from the lim-
ited number of general service and survey compa-
nies of 1837 to the 1899 organization, which is
given in some detail. The struggle to establish, and

expand, from 1855, the RE Train, with its pon-
toon, general equipment and telegraph troops,
through the large increases resulting from Lord
Sandhurst's 1885 committee to the tacit accep-
tance by many that, with the increasing numbers
of field companies and the mounted troop, the
Corps had become "The Fourth Arm". However it
is inaccurate to declare the company strength as
203 (this only applied to some companies and for
a short period only); a strength around 120 was
more common. The contributions of Burgoyne
and Simmons as well as the achievements when
attached to other government departments and the
colonies could also have been mentioned.

In general this is an enjoyable, if slightly
pricey, book by one of today's leading experts in
his subject, conveying the flavour of soldiering
in Queen Victoria's army in an attractive and
authoritative style.

RGM

ON THE FIELDS OF GLORY
THE BATTLEFIELDS OF THE 1815 CAMPAIGN

ANDREW UFFINDELL AND MICHAEL CORUM

Published by Greenhill Books, I Russell Gardens,
London NW1 I 9NN- Price £25.00

ISBN 1 85367 232 7

THIS is a most interesting history of the short cam-
paign which, probably more than any other, shaped
the history of modem Europe. Napoleon was back
with a vengeance but, sadly for him, France needed
him to prove it before he could be given the
unequivocal support of his countrymen. The Allies
were, as ever, in some disarray with national and
self interest taking precedence over the suppression
of a fallen emperor who threatened to re-establish
his influence upon the emerging nation states of
Europe. He had to be stopped, but how and who
by, was less clear.

The authors have provided a thoroughly
researched and eminently readable account of the
events which led up to what was, in effect, a three-
day war in June 1815. A war which resulted in the
consummate defeat of Napoleon and a peace in
Europe which was to last for 50 years. Waterloo
was not an afternoon's scrap in a square mile
meadow close to an obscure hamlet south of
Brussels. It was the culmination of a skilful cam-
paign of manoeuvre, the outcome of which was
determined as much by the courage and endurance
of the participants as by any extraordinarily astute
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generalship. Wellington described the campaign
and particularly its final battle, as a "near run
thing". Just how close it was is meticulously related
by Messrs Uffindell and Corum. What is particu-
larly valuable is the way they have allowed the
reader to view the events from three different per-
spectives: Wellington's, Napoleon's and Bliicher's.
This gives a fascinating, three-dimensional view of
the campaign which provides a balanced under-
standing of the whole. For those schooled upon a
nationally-biased approach to history this is most
refreshing. Bliicher's arrival, for example, has tradi-
tionally been treated in English texts as both late
and almost incidental to the course of the final bat-
tle. The authors demonstrate conclusively that this
was certainly not Napoleon's view. Indeed, had the
Prussians not begun to have a powerful effect on
the course of events from as early as 1.30pm on
18 June the French may well have defeated the
Allies piecemeal. They had, after all, won at Ligny
and drawn at Quatre Bas in the previous two days.
Indeed, if d'Erlon had intervened in either battle,
rather than marching between the two as the unwit-
ting pawn of Napoleon and Ney, the French would
almost certainly have had a decisive victory and
Wellington's troops would undoubtedly have aban-
doned Brussels to its fate rather than deploy for bat-
tle at Waterloo. But history is littered with "ifs" and
the authors are to be congratulated for exposing
many of the crucial ones which have been over-
looked in the victors' histories of these events.

The inclusion of a plethora of excellent sketch
maps together with carefully researched contem-
porary material brings this campaign to life. "On
the Fields of Glory" is a "must" for students of the
history of this period and an invaluable guide for
anyone wishing to walk the battlefields.

CMD

SERRE: SOMME
JACK HORSFALL AND NIGEL CAVE

Published by Pen & Sword Books Ltd,
47 Church Street, Barnsley, S70 2AS -

Price £9.95,
ISBN 0 85052 508 X

THIS IS another book in the Battleground Europe
series produced in handy A5 format with laminated
covers and suitable for carrying on a battlefield
visit. As with its predecessors there is an outline of
the battles, in this case June 1915 as well as the
main Somme battle and also those of July and

August 1918, followed by greater detail on individ-
uals and particular unit actions. Serre deals with one
of the toughest parts of the Somme battlefield and a
particular section deals with the death of the poet
Robert Leighton, fiance of Vera Brittain.

Like its predecessors it is very well illustrated with
photographs, both contemporary and recent, maps
and diagrams designed to help the explorer round
the area. It includes three suggested walks and two
car tours. This treatment gives a more thorough
insight into the battle than would a more general
guide but has the obvious consequent disadvantage
of only covering one small area.

GWAN

FIRE AND STONE
THE SCIENCE OF FORTRESS

WARFARE 1660-1860
CHRISTOPHER DUFFY

Published by Greenhill Books, Lionel Leventhal
Limited, Park House, I Russell Gardens,

London, NWV 9NN- Price £19.99
ISBN 1 85367 247 5

A TITLE like "Fire and Stone" immediately con-
jures images of fortifications and sieges. One may
relate this phrase more readily to medieval times
but this book, by Christopher Duffy, covers the
classic period which was dominated by a man
called Vauban, Louis XIV's Chief Engineer,
(1633 to 1707).

This was the era of engineering science and pre-
cise angles. The advance in artillery had rendered
the medieval fortress useless. Enfilade fire and
mutual support, familiar terms to the modem sol-
dier, became the important method of protection
against a siege. Duffy begins by covering the use
and siting of fortresses. Borders, mountain passes,
important towns, were all given the "Vauban"
treatment. Massive angled bastions protected by
ditches and ramparts with outer works called rav-
elins, teneilles and lunettes formed the fortress.
Duffy continues by guiding the reader carefully
through all the definitions with appropriate illustra-
tions, many from original drawings. He credits all
the major military engineers who developed this
system of defence but the V-name seems to spring
out at every page. He developed the most formida-
ble bastion, perfected the ravelin system, designed
the best magazine and so the eulogy goes on.

This chapter is followed by a short section on the
garrisoning and sustainment of the fortress. Prussia
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had fortress troops (sick, lame and lazy who earned
the derogatory nickname Mauerscheisser). France
cycled its line regiments through fortress duties.
Duffy describes the important position of the gover-
nor and the command and control system. It is note-
worthy that the chief engineer was often appointed
second-in-command as he was the only man who
understood the full workings of the fortress. The
security of a fortress at night had a familiar ring
from my own experience in Gibraltar: the guard
sergeant-major handing the keys to the governor.
Having described the defence the author

switches to the attack. There is a long chapter on
the "march of the siege". Vauban was not only a
master-defender but also a master-besieger. Few
fortresses fell to coup de main and the attacker
depended heavily on sapping forward to provide
gun-lines for his heavy cannon. The weakest point
of the fortress was bombarded until a breach was
created. The governor was then offered terms for
surrender. He often accepted, preventing massive
casualties for the attacker, and rape and pillage of
his town. One notable exception was Badajoz in
the Peninsular Campaign (the Sharpe novel is a
fairly accurate account). The British suffered over
5000 casualties in the breach alone. Wellington,
normally the strongest of disciplinarians, allowed
his troops to ransack everything in revenge.

Duffy concludes his book with a chapter on the
great sieges of the period. He assesses that the
classic period ended in 1860 due to yet another
advance in artillery. Rifled guns rendered the sin-
gle large fortress with detached works obsolete. It
was supplanted by a series of smaller mutually
supporting strong points sited skillfully using the
ground. Verdun was a classic example in World
War One. The much maligned Maginot Line and
Hitler's Siegfried Line were similar.

I found Christopher Duffy's book (a revised
reprint of an earlier edition) a jolly good read. My
personal expertise is in 20th Century fortification
plus a good knowledge of Gibraltar. The book
filled many gaps. One should always try to learn
lessons from history. This account provides many,
and as I read I noted a number of similarities
where we re-invented the wheel in Northern
Ireland. The Corps museum is in the Ravelin

building. The basket gabion was the forerunner of
that funny wire box which has been so successful
in Bosnia. I would recommend the book to any
Sapper officer in the hope that he may remember
at least one useful lesson for service in the field.
This was the classic period of fortification and in
this age of media ops protecting our troops is even
more important.

Finally a word on that book title. Red-hot shot
was one of the most effective attacking weapons
in this period. Masonry was vital to a well pro-
tected and maintainable fortress. It is worth recall-
ing that in the Great Siege of Gibraltar, the
masonry Kings Bastion, the first structure built by
the military artificer engineers in 1773, protected
the cannon, that fired the red-hot shot, that
destroyed the Spanish bombard ships.

GT

A FIGHTING RETREAT
THE BRITISH EMPIRE 1947-97

ROBIN NEILLANDS

Published by Hodder and Stoughton, 338 Euston
Road, London, NW1 3BH- Price £20

ISBN 0340 635 207

WHILE this book is aimed at a wide public it will
be of particular interest both to those whose mili-
tary careers spanned the run-down of the British
Empire and others who followed in their footsteps.
Many who were involved may well jib at the use
of the word "retreat" in the title, but the author's
view is at least tenable insofar as the timing of
events goes and it should not put anyone off.

The author relies largely on personal accounts to
set scenes and to tell what is a very remarkable
and inspiring story. Many names will be familiar.
Furthermore the analysis of events is realistic,
thoughtful and often illuminating.

Given the book's title, it came as a surprise to
find two chapters devoted to Northern Ireland.
However they struck your reviewer as the best
short survey of the relevant history that he had
encountered.

Perhaps this is more a book to borrow than to
buy immediately, but it is well worth reading.

JNE
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Explanation of Abbreviations and Foreign

Words Used in This Journal
2IC ........................... second in command
AA ............................... . anti-aircraft

assistant adjutant
ARRC . .Allied Command Europe Rapid Reaction Corps
ASD ........................... army staff duties
AVRE ..................... armoured vehicle RE
BAOR ................... British Army of the Rhine
Bde ............................ ...... brigade
BEF .................... British Expeditionary Force
Bn ................................... battalion
Bundeswehr ............. West German Armed Forces
CinC ....................... Commander in Chief
CO .......................... commanding officer
COM ............................... commander
COS .............................. chief of staff
Coy .................................. company
CQMS .............. company quartermaster sergeant
CRE ........................... commander RE
CSM ...................... company sergeant major
DAR .................. Director of Army Recruiting
DCRE ...................... deputy commander RE
DDPS ............ Deputy Director Personnel Services
DROPS ............. demountable rack offloading and

pick-up system
DTU ............. Development and Technology Unit
EOD ................... explosive ordnance disposal
etc ............................. ..... et cetera
FA .......................... Football Association
Fd ...................................... field
ft .................................... feet/foot
FRY ............... Former Republic of Yugoslavia
G3 ........................... ...... . operations
G4 .......................... quartering/logistics
G5 ............................... Civil Affairs
GHQ .............................. General HQ
GOC ................. general officer commanding
HE .............................. high explosive
HQ .............................. .headquarters
HQ LAND ................... HQ Land Command
hr ... ................................. ... hour
IC ....... . .. ... ............ in charge [of]
ie ................................ id est = that is
Indep .............................. independent
ISO............ Interational Standards Organization
JNCO ............. junior non-commissioned officer
JAAC ................. Joint Services Staff College
JSSC ................... Joint Services Staff College
kph .......................... kilometres per hour
lb ................ libra (a pound or pounds weight)
LSgt .............................. lance sergeant
Lt Col .......................... lieutenant colonel
m ................................ metre/million
mm ................................. millimetre
MGM ...................... menschen gegen minen
Mk ...................................... mark
MLC ........................... military load class
MO ............................. medical officer

MP ........................ member of parliament
mph .............................. miles per hour
ms ................................ .millisecond
MT .............................. motor transport
MWF ....................... Military Works Force
NAAFI ........ The Navy, Army, and Air Force Institute
NATO ............ North Atlantic Treaty Organization
NBC ............ nuclear, biological, chemical warfare
NCO .................... non-commissioned officer
NGO ................ non-govemmental organization
No .................................... number
OC .................. ....... officer commanding
ODA .......... Overseas Development Administration
PMN2 .................. Russian antipersonnel mine
PSA ..................... Property Services Agency
psyops ................... psychological operations
QM .............................. quartermaster
QMG ....................... quartermaster general
QMSI .............. quartermaster sergeant instructor
RA ............................... Royal Artillery
RAF ............................ Royal Air Force
RAMC ................. Royal Army Medical Corps
RAPC ...................... Royal Army Pay Corps
R&R .................. ..... rest and recuperation
RCT ..................... Royal Corps of Transport
RE ............................ Royal Engineers
REME ..... Royal Electrical and Mechanical Engineers
RHQ ............................. Regimental HQ
RSME ............ Royal School of Military Engineers
RUSI .............. Royal United Services Institution
RV ................................ rendezvous
SHAPE . .Supreme Headquarters, Allied Powers, Europe
SHQ .............................. Squadron HQ
S/L ................................. searchlight
Sgt .................................. sergeant
SNCO .............. senior non-commissioned officer
SO ................................. . staff officer
Sqn .................................. squadron
SSgt ............................. .staff sergeant
SSM ..................... squadron sergeant major
STRE ....................... Specialist Team RE
TA .................. .......... Territorial Army
TAVR ........ Territorial and Army Volunteer Reserve
TAVRA .......... Territorial Auxiliary and Volunteer

Reserve Association
Topo ............................... topographic
Trg .................................. .training
UK ............................. United Kingdom
UN ............................. United Nations
US .............................. United States
USA ..................... United States of America
VCO ............... Viceroy's Commissioned Officer
vipVP ...................... very important person
Wks . ............................ works
WO .................. .......... warrant officer
yds ..................................... yards
YO ............................... young officer
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