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Editorial

PREFABRICATION is the theme of two articles in the Journal, interesting because of
their separation in time by nearly one hundred years. Both tel! how enginecrs met a
particularly urgent demand in wartime for accommodation and how the problems
were solved. The article “The British Hospital at Renkioi”, of which Part 2 will
appear in the March 1986 issue, has some particulasly apt messages on the need to
give engineers a frec hand as a precondition for success in such an emergency. The
marner in which Brunel and Brunton defeated bureaucracy, which will be particularly
clear in Part 2, has many messages for us today. The March 1986 issue will also
contain an account of arguably the greatest feat of military engineering prefabrication
ever, Muiberry Harbour. This is 2 more personal account, by Brigadier A E M
Walter, who commanded B Port Construction Force at Arromanches.

Potential contributors to the Journal will aiso be interested in a further glimpse
into the future, the prospect in 1986 of substantial increases in the value of awards
for Journal articles. The scale of these must await Council approval but I confidently
predict that it will be worthwhile sharpening both your wits and pencils now with a
view to taking advantage of the opportunity when it is announced.

Bomb Defuzing Equipment
Duck 1sLAND ST JaMes’ Park

Tue RE Museus was recently given the opportunity of dismantling some remarkable
equipment which has lain in 2 hut on Duck Island, St James' Park for nearly a
century. In July this year a team from the RSME E&M Wing under Captain K T
Harris RE recovered the equipment and brought it back to Chatham. Some idea of
the task can be obtained from the photographs. The operator of the cquipment shown
in Photo 2 would have worked by a system of remote control protected by three
screens, two steel and onc wooden and would have observed the work in a series of
five mirrors suspended above and to the side of it and controlled by a series of pulleys
and counterweights.

The origins of the equipment have been researched by Major A S Hogben QGM
RE (retd). It appears that a case was made in 1894 by the Chief [nspector of
Explosives, Colonel V D Majendie, for the construction of the hut where “bombs and
infernal machines can be deposited, cxamined and if necessary destroyed with the
least possible risk”. Accordingly Colonel Wheatley RE, Baililf of the Parks, drew up
the plans for the Duck Island installation.

There is evidence that the cquipment was resuscitated for use in both World Wars
but no detail of such use has yet been established.

The equipment is being renovated at Chatham and will eventually form partof a
bomb disposat display in the Muscum. Becausc of the state of the equipment there
is some difficulty in working out its precise mode of operation. It would be much
appreciated if anyone with further knowledge of the equipment, particularly of any
actual use, could get in touch with the Curator, RE Museum, Brompten Barracks,
Chatham, ME4 4UG.
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Phats 1. The site on Duck lIsland

Photo 1. The main equipment

Bomb Defuzing Equipment 1 & 2



Cuneo painting of the Falkland Islands
Campaign

ACCEPTANCE ADDRESS BY THE
ENGINEER-IN-CHIEF

ON 16 JULY 1985 AT THE CARISBROOKE GALLERIES

“TooaY is yet another landmark in the long associaton between the Corps of Royal
Engincers and Terence Cuneo wha himself served as 8 Rayal Engineer during the Last
war. This will be the twelfih Cunco painting sbowt the Royal Engineers to come mibo
our possgasion. The first, in 1951, was our famous war memorial painting of Xappers
Breaching the Mingfields ot EI Alomein. Others have inchuded 1he Amazan Bridpe
Oher the Rapido in 1970; The Mook [Koreal, in 1973 and Sappers in Norrhers
dreland, in 1964, The activities of the Postal Branch of the Carps have been recarded
in six Cuncos ranging from The Fiest Airmail, in 1978 10 Her Majesty The {huren
Visiting Mill Hill in 1982. ANl are swperb and muech admired and this, our latest
painting, is clearly no exception.

“Terence, it gives me much pleasure to accept this Falkland Islsnds Campaign
painting from you on bebalf of the Rayal Engincers, and to express our deep gratitude
1o you for using your exceptional talent 1o record some of the multifarious activities
of car great Carps, which will be tressured and appreciated by many generations of
Raoyal Engineers 10 come™

24

Cuneo Painting of the Falkland Islands Campaign



My War in Royal Engineer Works
Services
MAJOR L C KITCHING MBE FICE FRTPI

This ix am extract from the ralk given by
Major Lawrence Kilching 1o the RE Hiv-
torical Kociety on [ Apeil 1985 Major
Kitching was o Semior Assistami fo bhe
Cownfy Swrveyor of Eanr Sussex in 1918
when be was commissicand i The Swpple-
mearary Reserve. After a brief milirary
traiming aad @ pear building fxed defences
on the South Coant of Enghand he found
himself in Egvpl in May 1941 when this
part of his siory begine.

Cano Deresces
AT Suex, when we arrived, it was 1107
ihe shade and 1l W a wirange sensalion
sweating a1 the top and having cold feet at
the beatom! However, | was posted as (iar-
rissn Engineet 1o DCRE Cairo Delence
{Major J E ©Brian Echlind wnder HOQ
British Troops, Egypt (BTE) then known as “The Army of the Nile”. Echlin kad
been & departmental head in the Egyptian Irrigation Service and it was upon their
canal svwiem that the defences were based. There was & great rush to defend Cairo
and much af the constructional work was done by contract at thas time, in what | will
call Phase 1. | will combe back to it and to Phase 2 a1 Alamein thme, when 1 was
miyself DCRE. But perhaps | could first mention a few jobs | did in and arosnd the

Phsto 1. The Sama 1lr|dgi
215

My War in RE works service,
Major L C Kitching MBE FICE



6 THE ROYAL ENGINEERS JOURNAL

Flate L The san-in-place road under compaction

[rehta on the intervening perwsd, The fird was the Santa Bridge on the Treaty Road
from Suez Camal 1o the W Desert. The abutments and the central pier had been
completed but the swing bridge itself was being fabricated in Belgimm when thai
coumtry was overrun. Chief Engincer BTE had located a bascule opening kit and a
supply of mild steel amgles in the Delta, 5o his depariment designed a Warrem girder
and my job was 10 supervise comstruction by an Egyptean firm under coniract. The
Egyptian Government insisted that feluccas, the local rivercraft, must be able 1o pass
through, so the bascule bridge was built into it. Anctber job was 1he Trans-Desert
“Mix in Place™ road an early experiment in soil stabilisathon which was ihen & new
idea but hardly a science. The road was 10 ren from Khataths camp, some 145 miles
marth af Cairo, 1o Wadi Matrun on the Cairo—Alexandria road and, mncluding o
small branch road, the length was |7 mibes. The intention was to stabilise the desert
soils with bitumen prodeced a1 the Shell refimery st Suer and | had to find oul bow
1o da it! It had 10 be a mixture which would compact and set in temperatunes of over
100°F im the shade {of which of comrse there was none), Experiment convinced me
that ome needed a mixture of 0% topsoal from formstion work and S0% sharpish
sand quartied a1 some 311 below surface. This gave a 109 clay content and was maxed
with F&0 bitumen a1 B0 litres per m” to give a dead black mix. A coffee coloured mix
wouldn't compact, while a blue-black mix would not set in summer beat. The sysiem
seemed Lo work and the road was built in three manths (nearly three mibes a manth)
by bocal labour gangs with very little plani. The rasd became an important link ai
Alamein time and in the subsequemt advance. | never saw i again, bat was told that
il had stood up well.

Chicf Engineer BTE becanse warried about hutting and sent round 5 signal asking
for suggestions for metheds of building camp structires using & minimem af imported
materials—because of the lack of shipping space. Egypt produced cement and was
reasanably placed for sand 50 | designed a semi-circulsr het built al pre-cast blocks
which formed a ribbed arch structure when set in cement mortar over timber
centering—which was streck afier three days. The photograph shows one of a group
crecied For use a5 an anti-tank mine filling facsory.

Then for a period af three months | was Garrison Engineer 1o GHOQ Middle East
lociing after alterations and repairs GHO baildings in Cairo, umiil on 14 May 1942

My War in RE Works Service (2)
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| was posted to 62 CRE under command Sth Armiy. | was sent 1o Mersa Matruh as
DCRE works gnd given my majority. Unfortusately Rommel's last push almost
immeduately averran Mersa Matruh and we had to retreat 1o Alamein, After a few
days there guiding new usits to their allotied locations in the line, 1 was recallad 10
take over as DCRE Caire Defences,

I practice | was Engincer Adviser to Major General Recs (the same Rees | believe
who made his name in Burma) who was at first concerned with the whole Cairo
Defence plan and later was in command of “Rees Force™ covering the Nile bridgeheads.
The peak was reached at the time of Alam Halfa when the lines were occupiod by 51
Highland Division, the Guards Motor Brigade, “Flelcher-Foree™ and “Rees-Farce™,

Manty's arders were that, if 1he Alam Halfa battle was bost, all recently landed
reinforcements and all headquarters troops in Egypt were to cross the Mile. There
was then to be & fight to o fimish, “cach man defending the ground on which he
stoed”. All previous sdess of forming guerilla groups 1o comtinee the war by retreating
up the Nile were quashed. On all fronts morale soared immediately

Ot notal srength was equivabent to two divisions plus one machise-gun batialion
manning suscsde positions in front of our lines. They were Free French Foreign Legion.
but when | spoke 1o them | found they were searly all Germams but certainly not
Mazis! They had fought at Bir Hachem. The Royal Esgiscers order-of-batile included
274, 275 and 276 Ficld Compamies and 239 Ficld Park, &6 Field Company Bengal
Sappers and Miners (out with the Guards Brigade), 2 Carps Workshops Company
and 552 Army Troops Company.

Cairo is |30 miles from Abam Halfa. Rommel's intentions, from captured Rommel
maps, were that gives a break through at Alamein, the German panscr divishans
would head for Cairo and Alexandria while the Italians, using my mix-in-place rosd
ard the Treaty road and Santa bridge {perhaps they didn’t know it was oaly Class
1%}, famned out between. Rommel's interest in Cairo was not sobely because it was the
capital but alsa because it was where most of the Nile bridges were, and therefore the
key to a drive on Sucz and Syria to join up with the Vicky French and encincle the
Rusitans

The Cairo defences covered & front of twenty-four miles comprising the whale of
the irrigated land lying 1o the west of the Nile oppesite Cairo and averaging about
six miles in depth. The scheme was based on the irrigation system, embracing a
number af “canaks™ renning roughly North /South amd paralleled by “drains™ rumning

Pimis X The Kisching hut

My War in RE Works Service (3)



218 THE ROYAL ENGINEERS JQURNAL

CAIRO DEFENCE AREA




MY WAR N ROVAL EXGINEER WORKS SERVICES 2%

at a shightly bower level, Nile water was fed into the canals, from which i was taken
1o irrigate the ficbds. It then passed 1o the “drains”, which were in fact canals at a
lower level amd falling to ihe Nile below the Delta barrage. Twa of these, the “Bahr
Libeni™ and the “Muhit Drain™ ran close 10 1be desort bowndary amd the Mubit Drain
was made the basis of our fortified frosi lime. There were two inner lings, based on
other canals covering the cight Nile bridgeheads and the Delia barrage North of
Cabro, Maorth of this barrage the Nibe divides im0 two branches and bridges are few
and far between, so the rivers becange am effective obstacle.

The inundstion timetable wes, from order 1o commence:

a. In 3 days—2m of water in all channels forming the principal water obsiaches.

b, In 10 days—ihe whole arca transformed imto thick slimy mud, cxcept for roads

on embankmenis which farmed cur commenkcations network.

¢ In 15 days—roughly 2m of water over the whole area except for the embanked

roads,
(Nafe: The shaded arva an the map shows the todal expecied area of inundation)

When the batthe of Alam Halfa stamed we were seven days into this process and
it worked beautifully. This may sound simple but in praciice it was extremely
complicated and success was largely due to Echlin who had been brought back to
argasise it using the Egyptian staff. 522 AT Company was trained in operating the
twenty-three Mile regulators in case this should be necessary under fire

Al the same time some 3500 tons of stores for rosd blocks, minefickds and other
works were moved. Road blocks were buill on roads over bridges unswitable for
demalition because of 1he massiveness of the strectares asd 45000 asti-ank mines
were liid—some in places with historic sssociations—and 75 Flame Fougasse
Banteries were installed and manned by Sappers. Demodition charges were laid 1o 167
canal bridges and prepared but not placed for certain others, |33 Infamiry amd
machine gun posts had been comstructed in the banks of the canabs with the lower
parts of the trenches concreted to keep oul canal water-carrying bilharezia discase.
106 RC Pillbanes with 31 bin reinforced concrete walls had aleo been built. Masi of
ihese posts had been buili by civilias costrsct and camouflaged 1o masch local muad

My War in RE Works Service (4)
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Plsto 5 Camouflaged reinforced concrete pill-has

beick structures. (Fiwr files of aperational fastructions, demolition plans and s on,
prepared by a small staff of cight were exhibited ar the meeting), | was much
encomraged by a report from CRE 51s Highland Division approving our defence plan
and sgrecing 1o work to it!

The day after the break through 51 Alamein | was instrecied 1o close the defence
office and 10 go 1o Mena camp 1o form wp 109 Works Section RE and await orders
to proceed 1o Benghari. A works section had an establishmsest of four officers, fouricen
NCOs and five sappefs or drivers. Further personnel could be attached if the umit
became overstresched and indeed by the time I lefi Benghari we had an additional
two officers and fourteen other ranks.

Basciazs

BirGiazs was retaken on 20 November 1942 and we arrived on | December, reponied
to CRE 35 and were put in charge of the reconstruction amd maimtenance of 1he
harbour and all town insiallatsons. Once again we came wnder Bth Army

Originally Besghari was a sophisticated town of arousd 65000 population built in
the attractive style of the ltalian colonial architecture of that period. The destruction
was incredible: it had been taken and re-taken three times in the “Benghari Stakes”,
bambed continuously and comprehensively demalished by 1he Giermans befare their
recent withdrawal. All quay faces had been blown with camosflet charges and gaps
Bad blown i the outer and inmer moles so that sarong tidal currents Aowed along the
demolished quay faces leaving them as washed out beaches. Wrecks were all aver the
harbowr and the owler mole had boen k d by bombing asd lack of maimlemance.
Mo ship could get aloagside a quay and all off-loading was by lighter. Barely 1000
tans per day were being unloaded against o i fequinement of 2000 1ons and
& real need 3000 tons 1o maintain 8th Army's sdvasce on Tripali

A work fosce of some 1100 Engineers and a company of Pioneers was quickly
available inchuding 558 (Monmouth) Army Troops Company, 19th Army Troops
Company RNZE, 34 Ficld Company Field Company RE, A Ficld Park Company
and a Mauritian Antizan Works Company. In Mussolini’s regime oaly Italisns were
allowed any form of works skill and these had boen withdrawn, so only wnskilled
Arabs were lelt. There was one valuable exccption, an Arab who could make injecton
for dicsel engines. There was o bot af small lalian plant Iying around, but in every
case the inpector had beem removed and we had little plam of our own

My War in RE Works Service (5)
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W worked day and night building wp quay faces with oil drums filled with concrete
and topped with abowl 1%in of mass concrete. We tackied the gap in the outer mole
by building up & wall of sandhags filled with dry concrete mix scross each end of the
gap. done at low tide, and filling it wp to high tide level with Yi-tom concrete blocks,
chunks of rock and more bags of dry concrete bandled by a small crane we had
salvaped, Over this we placed mass concrete (| would guess about 121 thick 1o deck
fewel) reinforced with obd rails. This was the best we could do with the cquipment
wrailable and was agreed by Chiel Engineer Sth Army who had taken time off 1o
recee it with me. Afler a week the off-loading rate went up 10 2000 toss & day and
by the end of December we were up 1o our 3000 tons a day becamse we could then
get a proportion of the ships aloagside quays.

While this was going on the New Feslanders surveyed usderwater wrecks in the
harbour and sposted & sunken pontoon derrick. They raised . bt found thal the
bt of each leg of the derrick had been blown off. In the sabotaged powerbouse
of 1bc brewery which the CRE had thoughtfully taken for his headquarters (he pever
got it working) | remembered there were some very large compressed air boatles used
1o start an emormous old diesel cngine. They had half round ends which might fit the
cups on the pontoos, In fact they did. so tbe ends were cut off and welded to the
derrick legs and the whale re-erected. We derated it from 120 tons vo 80 tons 1ift and
with it cheared a mass of obstructions and debsis from the water.

Then natere deali us a blow which exceeded mest of the ememy’s efforts. The bay
of Sirte is noted for i1s storms and from 4 to & January it excelled itself. A weakened
lergth af the owler mole was breached and our repaired section had all the concrete
blocks washed out leaving 1he concrete deck as a bridge. One of three buge concrele
blocks {roughly 107t = 10fL % 30ft) beft by the laliass, and which we had placed
outside the gap with the help of a cable-laying ship having a crane on its bow, had
been picked up by the waves and washed straight through mnder this ‘bridge’, coming
16 rest somse 1009t inside the harbour, It muss have weighed over 100 tons, All our
quay fsce repairs were scomrod out again and the guays returmed 10 beaches, il
anything worse than before. Four ships sank in the storm, two in the harbour, one
trying to get out and another trying 1o et in®

At B100hrs on the second day, Navy House called me 1o say three more ships had
broken their moorisgs and were clasging together in mid-harbour and indecd onc
could hear them from a mile off, The navy cxplained that the bollards om the washed
out qesys had gone, or were likely toc could we produce o holdlast on the shore 1o

Phato & Quay (sces a5 beft by 1he Gormans

My War in RE Works Service (6)
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Phato 7. Breach in the auter moke

take lives from the ships which they could then triangulate with other lincs anto
remsaining bollards on ibe inner and cwter males? | turned ot the only 1w officers
and four sesior NCOs available and remembered the “RE Holdfast” in the 1936
Handbook of Field Engincering. The desert did not provide quite the size of leg
necessary, but there were two very heavy RC beams left by the ltalians searby which
we managed (o move, dig in and comnect with thin steel hawser 1o a block. By ihe
time we had donc so we were up to our waists from the incoming tide and having
great difficulty in keeping our foet. The Navy performed incredible feats in Eeltmg
lines fram the ships ashare—and the ships and their carpgoes were saved

Next moming the ships were quite 3 sight. Owme could see the posations of all decks
and bulkheads starkly outlined because 1 plating of the hulls was concave in betwesn
them. Inevitably, our intake of stores dropped 1o 1000 1oms & day again. We got il
back 1o 2500 or thereabouts fairly quickly, bet mever quite regained our MH0 foms o
day.

Maonty was 50 concerned that he came 10 see and be mentions our offorts in his
Book Alamein to the Samgro. He was planning the banbe for Buerat and needed all
the stores he could get. He decided 1o keep 10 Corps camped srosnd Benghari amd
to take all its ransport 1o ferry stores from Tobruk, so achieving ancther 800 tons et
day. We, of course, had to start all over again amd we also had 1o supply 10 Corps
This second tkme we sscceeded in dumping far more of the 100 ton blocks outside the
Eap in the outer mole o greatly roducing tidsl fow. The New Fealanders repaired
the corresponding breach blown in the inner mole covering 1he old harbour, which,
in spite of the relatively shallow depth, we decided 1o develop far use by smaller
sy

Within this ald harbour we build a wooden jetty, an estirely new quay (using three
laliam concrete caisons—a soen of miniature Mulberry ) and a slipway for Fairmile
and similar mosquito craft which operated from Bemghari against subemarines in the
central Mediterrancan. To improve communications to it we salvaged and rebuilt an
Italian wooden fleating bridge across omc end of the inner harbour,

Ouiside Benghazi there were three airfields, Berka |, Berka 1 and Bemina used
first by 1bse RAF for their operations during the advance and by coastal command for
altacks on ememy shipping. Later the American Sth Bomber Command moved in, for
the softeming up of Sicily and Southern laly, with, from memory, twenty-nine
squadrans of Liberators (they carried out the ill-fated Rumanian Ploesti Offield raid)
Petral supplics for these, and for Army MT were a tremendeus problem

My War in RE Works Service (7)
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In a quarry some 4% miles west of the harbour, the Italians had commenced
building two reinforced concrete tanks, each to hoid 5200 tons of petrol. One tank
was about 75% complete and the other had foundation work only. They were to be
lined with mild steel plates weided together to prevent leakage and were to be roofed
in reinforced concrete and buried. An 8in diameter steel main connccting with the
inner mole of the harbour was largely in place. There were on site all the steel plates
and ample supplies of 8in Nanged steel pipe and some 8in 2nd 5in armoured flexible
hose. Only cement and reinforcing rod had to be shipped from Alexandria.

We received orders to complete this scheme for aviation fuel and to add a further
tank for 200 toas of MT spirit, New provision had to be made for a road tanker, drum
and jerry can filling station; a 4 galion flimsy factory and filling station and 4% miles
of 3in galvanised screw-jointed mains to Berka [ and Berka 1} airficids and supply
points at cach. 588 Army Troops Company, were allotted this work, including the
design of the filling station.

The first problem was how to get the fuel from a 4000 ton tanker standing out in
the harbour, there being no deep water quay available. We first tried tying the ship
up to a remaining section of the outer mole and taking an 8in submarine pipeline to
it across the harbour. This we did by Roating it out {ull of water supported by empty
oil drums. Sappers were stationed on each flange to reicase the oil drums at a given
signal. It worked more or less, although the pipe did not go down straight and, it
being winter, the Sappers got near to hypothermia before they were rescued. Unfor-
tunately, only a fortnight later, and in spite of strict Navy House orders, a cargo ship
dropped its anchor too soon and tore up the whole pipeline.

We then decided to moor the tanker to one side of the harbour and to take a
submarine pipeline to a buoy carrying a length of our fexible hesc, to which the ship
would connect. This time we dispensed with flanges and welded the joints and had a
motor launch pulling the pipe out as the welding was done. The end was plugged and
the pipeline floated under its own buoyancy, until, with the fuil length afloat, the plug
was taken out by the launch party and the end suspended just below the surface, so
the pipe filled continuously from that end, the shore end being out of water. This
worked perfectly and the pipe went down straight. We had no more trouble so long
as the tanker dropped the ¢ad and ceased pumping as soon as a storm blew up, which
it could do from & fiat calm within an hour.

The Italians made no provision for a booster station on the pipelinc, evidently
relying on the power of the ship's pumps, but those on our tankers were inadequate
and a booster station was essential to pump the 4% miles uphill to the 10400 ton
storage. We were supplicd with two 99HP Caterpillar diesels with rotary pumps, but
they were water pumps and no matter how we packed the glands, petrol leaked out
alj over the site which quite literally was awash with it. | stopped the intended roofing
in of the station and decided the pumps should stay in the open without any type of
shelter, | also ordered that guards would be placed on the approaches to prevent any
one coming near unless searched for cigarettes, lighters and matches, and that rubber
plimsols would be worn at all times. Nevertheless our hearts were in our mouths ali
the time the pumps were running. We got away with it, but 1 still take my hat off to
the brave men who volenteered to run those pumps.

There were z dozen or more of the 100ton concrete blocks lining one of the principal
roads serving the docks, and the Navy wanted them removed. The Italians had an
claborate overhead gantry system for lifting them but had destroyed it so I arranged
for the New Zealanders to bore a hole in the middle of cach with a cone charge, pack
as much explosive as they could get into the hole and blaw them. There was to be a
sentry with a red Rag at each end to stop all traffic when demolition was about to
happen, and it was also in every units orders.

Alt went well until, one afternoon when the red flags were out, a staff car with two
Nags futtering came rapidly down the road, passed the frantically gesticulating sentry
and drove on without check. Just as it was opposite the block to be blown, the charge
went off. The car was blown across the road, its screen and side windows crazed, and
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more than a few dents put in its side. The licutenant in charge could hardly stand for
fright, but out got the GOCinC, General Alexander, dapper as ever, and laughing all
over his face. He said it was all his own bloody fault and they were not to worry, and
where could he borrow another car? ...

Another of my projects, the attempied salvage of the Free French light Cruiser
Cavour. [t had been at station on the portside of a convey from Alex to Tripoli in
thick fog. Its radar had picked up the sand dunes on the shoreline but not the wide
gently shelving sandy shore in front of them and it had run well and truly aground
some 30 miles ¢ast of Benghazi. The Navy, with twe tugs, could not tow it off and
we were asked to help. The only sclution seemed to come down to consiructing a
shallow draught dredger to move the sand which had built up around the Cruiser and
to cut a channel to get it into deep water with the aid of the togs.

In the Suez Canal zone the Royal Engineers had built some light tank Landing
Craft known as “Z” craft and, although not all suitable as sea-going vessels, two of
these had been brought up to Benghazi to help off-lead stores from ships. 1 asked for
one of these and went into a huddle with the Officer Commanding 1§ Company Army
Troops RNZE.

Outside Benghazi was a large plant for making salt by pumping sea water into
cvaporation pans. Three large rotary pumps were still there although the engines had
been removed. We assembled these on the deck of the “Z ¢raft and drove them from
our own portable engines. It was intended to suck the sand on one side and discharge
it as far away as we could on the far side of the “Z" craft, V-shaped suction ecnds
were fabricated in mild steel and connected to lengths of 8in flexible hose, which
could be posttioned by a pole derrick. The discharge was by 8in diameter pipe across
the deck to the other side. After 2 little experimentation with suction nozzle shapes
we got the system going extremely well. We quickly dredged a channel out into deep
water and were working round the cruiser when another Bay of Sirte storm biew up;
the “Z” craft was only saved by getting it into the lec of the cruiser. The storm raged
all night and all next day and piled more sand around the cruiser which finally lifted
onto it and broke its back. I shall never forget the faces of the Free French Officers
when [ visited them, via Breeches Buoy, the next morning. There was no other ship
for them and they had lost even their home—and we had got so close?

Anather, but successful, effort was a 1000ton fuel oil instaliation and pumphouse
we built for the Navy. An intercsting problem was how to make our reinforced
concrete, made with porous local lime-stone, sufficiently oilproof. I consulted DWME
in Cairo and got the answer of eight coats of Isinglass te be applied to the interior.
It took some time to do, but the result was a glasslike surface which proved totaily
oilproof.

I am sure similar stories could be told by the Sappers at Tobruk and Tripoli. We
never had much plant, except that left by the enemy and rebuilt, and materials had
largely 1o be what could be found on site. It was by such improvisation that 8th Army
was supplied and maintained for close on 2000 miles through cxtremely inhospitable
country from Alamein to Tunis.

Subsequently Major Kitching became OC 306 RE Works Services, spending the last
year of the war in Italy rebuilding bridges in permanent form across the Volturno
and its triburaries—in order to release Bailey forward for the crossing of the River
Po,
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QOvERALL INTRODUCTION BY PETER DUNICAN
AT Maxwell Fry’s §0th birthday party in August 1979 the publisher and editor of
Architectural Design. Dr Andreas Papadakis, arranged with me to review for him
Pioneers of Prefabrication. The British Contribution in the Nineteenth Century by
Gilbert Herbert. My review was published in the November issue of Architectural
Design and in it | said, inter alic:

“In detail the examples which are given cover particularly the middle period of the
19th century, but go back to 1787. And, in fact, to a prefabricated hospital arriving
in Sydney in 1790, Perhaps 183040 was the real beginning of the export in earnest
of prefabricated buildings from Britain, although the Crystal Palace in 1851 marked
the ultimate achievement in construction, with cne million square feet of exhibition
space being completed in less than a year from the start of the design. A most
remarkable achievement, still unequalled,

“Following Paxton's Crystal Palace achievement—which unfortunately was not
repeated in its transfer to Sydenham, mainly because of the client'’s
interference—Brunel completed in 1855 a 1000-bed prefabricated hospital in the
Crimea in ten months from the date of the initial instruction, which emanated from
the dircet involvement of Florence Nightingale. This outstanding work was erected
by a team of thirteen carpenters, one pipelayer, three plumbers and a smith, with
some assistance from Greek carpenters. It was a most remarkable achievement which
has not been repeated anywhere since.”

Subsequently, and most unexpectedly, 1 received an approving letter from an AD
reader which made particular reference to my brief observations about Brunel's
Crimea hospital and referred to a private, unpublished and detailed monograph on
the subject.

Naturally I was so intrigued by this that I asked to see it. Having scen it T was
absolutely convinced that this was a work of historical importance, which should be
widely published, preferably in The Arup Journal; and here it is. | consider it to be
a most distinguished contribution to the history of our construction industry and a
significant chalienge to our future performance. I think that we are priviliged to
publish David Toppin’s menograph and 1 trust that we have done it justice. I wish [
had the ability and tenacity to produce such a work.

INTRODUCTION
Over 125 years ago two buildings were both designed and constructed in an incredibly
short space of time: the Crystal Palace, and a hospital for the Crimean War which
was “designed, constructed, crated, shipped to the Dardanelles and opened for use in
six months in 18557 Whilst the former building was designed by a head gardener
and the latter by a civil engincer, Isambard Kingdom Brunel, both are paradigmatic,
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and, in their contrast, illustrative of the range of early industrialized building. The
former isa bravura display and symbol of Victorian daring, ingenuity and technological
skill, the latter, perhaps unspectacular and of no momentous single breakthrough, is
of courageous common sense, modest in its simple disciplined modularity and honest
response to functional, climatic and logistical problems, yet still significant in concept.
Both exhibit examples of an architectural planning principle that has come to be
known as indeterminacy.

Interest in the hospital lies as much in the concept of indeterminacy as in how this
speed was achieved and what the hospital was like. Unlike the Crystal Palace, the
British Hospital is a considerably under-exposed topic and commands only relatively
brief mention in readily accessible literature?, and at the same time it has been
surrounded in rumour and conflicting claims. Reasons for this must include the bias
of writers in ways of interpreting available facts, linked with the shortage and difficulty
of access to information on the hospital, coupled with the inevitable overshadowing
effect of other works by Brunel of greater magnitude, complexity and contemporary
controversy; and the fact that the hospital was conceived as a temporary structure
erected outside England and in use for little over a year. -

It has been said that all history becomes subjective; that properly there is no history,
only biography. In this account of technical and related social history, revolving
therefore around the sheer force of individual personalities, Brunel’s multi-faceted
achievement, with its genesis in a critical political situation, is remarkable. The
hospital is notable for the speed and methods of its design, its lincar organizational
principle, and its wide sense of energy consciousness in terms of materials usage,
environmental management, servicing and assembly process, as well as being an
illustration of an early example of prefabrication.

What follows does not, in relation to any history of construction, seek to claim
primacy of inventions, and is less about fiests and rather more about mosts®, and it is
in their cumulation that the significance of the building lies. Yet the outstanding
point that emerges is that, whilst none of the constituent parts were totally original
inventions, it was Brunel's conception of their total functiocning together as 2 coor-
dinated plan of action that was in a sense the great invention.

There is no work, to the author’s knowledge, which fully describes or does justice
to Brunel's achievement, and the wider import of it has still to be satisfactorily
interpreted. The significance of his building lies in the fact that the fundamentals that
Brunetl grappled with, successfully, are still relevant today,

THEe CrissEaN WaR

For various motives, England, in the mid 1850s, slid into the Crimean War without
real object or occasion, contrary to the policy of her peace-loving Premier, Lord
Aberdeen. She sided with the French and war was declared in March 1854'. The
capture of Sebastopel, (Photo 1) the Russian arsenal and naval base, was chosen as
the ailied objective, Sebastopol could bave been taken within a few days of the landing
of the French and English in the Crimea, had they chosen to march into it at once
from the North. However, deficiencies of feadership.resulted in a march round the
fortress to the south to begin a slow siege. The enemy were thus given time for defence
works and the reinforcement of the field armies. The besicgers were soon ptt on the
defensive and, as a result of the breakdown or organized supply and transport, the
listle British Army nearly disappeared in the Crimean winter,

It seems incredible that the British nation, which then led the world in new methods
of industrial production and organization, should be unable to provide for 20,000
soldiers half a dozen miles from her fleet in the port of Balaclava, yet the breath of
reform, which was transmuting commerce, Parliament, Municipalities, Church and
Education, had left the Army untouched.

The deficiencies in military preparation led to such a disastrous situation that in the
five months from September 1854 to January 1855 only 22,000 of the 56,000 troops
sent to the East by the British Government still survived. Of the 22,000, at least;
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Photo 1 Map cf_lhc Biack Sea and its environs indicating the region of the Crimean War and
the site of the Hospital. {Drawn by David Teppin).

10,000 were in hospitals. The small remainder of men were completely demoralized,
their officers no longer having the ability to command. The sick and wounded were
dying in hundreds in deficient hospital buildings which lacked sanitary provisions,
were overcrowded and understaffed. There was no heating in the building the severe
winter in January, bedclothes and boots froze on the patients; the moisture of their
breath turned to ice. Men suffered frostbite and chilblains, some freezing to death in
the exposed wards during the night®. Discase spread: dysentery was the largest kilter;
cholera and typhoid also spread rapidly amongst the weakened troops who had little
or no resistance to these diseases. The losses of men from disease far outnumbered
those lost from battle.

The organization, stratepy and supply services were totally unsuited to waging
long-range warfare. At the base hospital at Scutari (now called Uskudar), (Photo 2)
a huge guadrangular building, formerly a disused barracks, with a grave natural
disadvantage as a hospital since it stood over old sewers, there was a complete lack
of facilities, There were no arrangements for landing the sick and wounded brought
to sea, there was no proper water supply or drainage system, an inadequate number
of open privies without any means of flushing or cicaning stood beside the main
storage tank—whos¢ supply was eventuaily found to be polluted. Very cften the
supplies of warm clothing, medicine, tents and building materials, shipped from
England to the Crimea, got no further than their ports of destination, where they
were stolen or left to rot because of the inadeguacy of communication and transport.
systems®.

Developmenis

But for two developments, the diminished British Army might have finally perished
for want of shelter, clothes, food and medicine. The first of these was the arrival of
Florence Nightingale in Scutari, despatched from England in January 1855 by Sydney
Herbert. A woman of administrative genius, inexhaustible energy and a withering
contempt for red tape, she saved the sick and wounded of the British Army, in spite
of its medical chiefs, by creating at Scutari a modern base hospital with trained
women nurses and necessary material, The second development was the emergence
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of the newspaper correspandent, an unknown person in Scbastopod or Scutari; for this
was ihe first war o be covered by the newspaper correspondent. The daily Fepaning
al the gram Mects of the appalling conditioss of the 1raops during that wisler gave rise
lo @ growing public awareness in England of the 47T death rate®

The emotional indulgence in the celebration of war gradually tarmed to disillsson-
ment asd challenged the statemenis by the Minister of State, that conditions were
mmproving daily and that the Government was doing everything within Hs capacity
In anuary 1855, John Rocbeck, the radical Member for Shefficld, anpered by ihe
Governmen's imability 1o recognite 1he true situation and the noed for immediase
action, moved a vole of censmre on the Govermment, and proposed 5 Committes of
Enquiry®. The Government of Losd Aberdesn (el and was secceeded by Lord
Falmerston’s in Febwuary! a determined effor was made 1o better the simation and
improve the conditions of the troops. A samitary commission was senl 10 Scutari and
the reparts ol Florence Nightingale clearly indicated that the problems of the
hospstalization of the troops were the poor quality of medical care and 1he |sefficient
supply services available within ihe military arecture, together with the wnsuitability
of using scccmenodation not designed o sdequate for the parposs

The request for a hospiral

It was againsl this backgrousd that the mewly-formed Government ssked for o
hospstal wystem 1o be designed. made in England and sent out resdy for erection
Ouite abvioasly, the reasom lor prefabrication kay in the difficalties of building to a
ainfaciory standard and rate with local materiak, lbour and processes. It s nerhap
ol surpessing that the request hould have been for an engineer. The masive social
chamges and lechnological developments in new materials and techinigues were of little
cancern to the majority of architects at the time. Their prececupations, impeded by
an architeciural tradition wnable o discard i85 culiorsl bosd lay more with 1he
derivaiion af styles, and the cosscious art of crealing massive enduring streciures
than the performance and constrection of buildings. Sir Geoege Gilbert Scott held
thai the great principle or architectuse was 10 decoraie comstruction, and in 853
Rimkin stated thal crnamentstios was the principal part af architecture. The problems
and potentialities of the firs hall of ihe cemary were lefi io be recagnized and
Erappled with by others

Fhote I A contemgurary observer's view of Scutari Rarracks in use as the Rritish Hospital, (The
Mhavrated ondon SNews Pctuee [ibeang

The British Hospital At Renkioi 2
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IsaMBARD KiNGDOM BRUNEL

{saMBARD KIinGDOM BRUNEL was bora at Portsmouth on 9 April 1806, the third
child and only son of Sir Marc Isambard Brunei, civil engineer. Sir Marc was an
unselfconscious man of simplicity, unworidliness and naturai dignity; from French
stock he was self-taught and a born craftsman with a flair for invention®. Records
indicate that the son showed a brilliant iatefligence from the outset. He displayed a
talent for drawing from the age of four and had mastered Euclid by the time he was
six. Sir Marc was one of the first in Eagland to have mastercd the system of mechanical
drawing evolved by Gaspard Monge, upon which modern engineering drawing is
based, and, under paternal direction, Isambard started the habit of measuring and
drawing on the insistence that the habit was as important to an engincer as a
knowledge of the alphabet, and which undoubtedly contributed to his extraordinarily
acute powers of observation.’.

By the time lsambard had reached adolescence his father had already achieved
honour and distinction as an engineer and was able, despite financial vicissitudes, 1o
give his son a good education ard training. His chiidhood was spent at a boarding
school in Hove, and holidays at the family home by the river in Lindsey Row, Chelsea.
At the age of fourteen Brunel went to the Cellege of Caen in Normandy and later to
the Lycee Henri Quatre in Parls famous at that time for its mathematical teachers,
and, after finishing there, took an apprenticeship under Louis Breguet, maker of
chronometers, watches and scientific instruments’.

The incredible number and variety of projects that Brunel undertook in his life,
included tunnels, bridges, railways, trains, ships, harbours and ports; his understanding
of timber, for example, stemmed from a line of development of its structural potential
in railway bridges. For whilst the 19th Centary could look back on a long tradition
of centuries of timber bridge truss construction, no serious attempt was made before
that century at scientific design. The impetus was provided by the needs of the
railways, whose construction in 1821; the railway train is incapable of negotiating
steep gradients up or down hill, nor can itoperate until the permanent way is complete,
thus posing a new problem requiring new solutions prompting original thinking, not
least in terms of size and number required in a short space of time.

Experiments with timber

His first major project, which ia 1841 established him at the age of thirty-five as
second only to the engineer Robert Stephenson, was the original main line London to
Bristol Great Western Railway which used a timber bridge®. By the late 1840s he had
acquired considerable experience of timber bridge building and carried cut experiments
to determine the strength of timber beams and methods of preservation. In the later
extension of the Great Western Railway into Devon and Cornwall, where Brunel
faced the problem of crossing many decp and parrow vaitleys, he developed 2
standardized design of timber viaduct of considerable simplicity with spans of 50 and
60ft. From picrs, four diagonal members sprang, supporting the main longitudinal
members carrying the platform. The members could be replaced without interruption
of traffic and the whole design was based on the repetition of standard units of timber.

As a man, Brunel, short in stature and of no great physical strength, had immense
reserves of nervous energy and unlimited capacity for hard work which, coupled with
a dogped persistence, could, once unleashed upon a particular project, perform feats
of endurance and work output out of all proportion to ordinary physical powers. By
temperament, he was complex in character, privately acutely sef-conscious; yet cold,
proud and self-confident in public®. Brunel earped high reputation in the profession
for his evidence given before Parlizmentary Committees on schemes of which he was
an engincer®. But he was restive under restraint of any law, rule or regulation which
interfored—even in the age of individualism—with individual responsibility or initia-
tive, and a persistent and outspoken opponent of the patent laws, reserving special
scorn for Government departments and their officials.
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THE CoMMISSION FOR THE HOSPITAL

Sir BExsamin Hawes, who was Under Secretary of State for War, had married
Brunel's eldest sister and was, perhaps, instrumental in Brunel's appointment for the
design of the hospital. The state of war must have been 3 topic of conversation between
them and the project might well have been discussed and developed in private. At any
rate Brunel must have been forewarned, and with his usual zeal for new tasks, he had
explored his first ideas for the design of the hospital by 16 February 1855, for, when
he received the official request from the Government through Sydney Herbert,
Secretary a1 War, to undertake the work, he replied on the same day%, “This is a
matter in which 1 think [ ought to be able to be useful and therefore I need hardiy
say that my time and best exertions without any limitatiens are entirefy at the service
of the Government.”

Definition of probiem

This was not the moment to embark on the prolonged development of an elaborate
and original design idea. What was required was an exercise in rapidly identifying all
the factors essential to the success of the project and proceeding with haste. Brunel
was fortunate indeed in having the problem so sharply focused and critically defined
by the circumstances of its inception. Obviously the solution had to be conceived on
terms of the following essentials:

(1} The environmental needs and provision of facilities for the care of the sick
and wounded,

{2) A building complex based on a planning principle capable of adapting itself
to unknown site conditions and accommodating ar unknown number of
patients,

(3) A form of construction utilizing an assembly technique appropriate to the
possible available fabour force.

(4} A speedy manufacture of the component parts, with an ease of their means
of transportation,

Any answer, however ingenious and carefully conceived, could be rendered useless
through 2 lack of anticipation of contingencics. What emerges isa uniquely appropriate
solution judged both from Brunel's own description, and the observation of others on
the performance of the hospital in use.

Method

Onee commitied to the undertaking, Brunet moved with remarkable speed, showing
considerable initiative and the beginnings of his design method. Within six days he
had placed the contract for the supply of buildings for a hospital with 1,000 beds, and
had written to Hawes at the War Office outlining desirable conditions, and asking for
sketches of contoured maps of suggested sites, To have placed the contract, even by
this early stage, he must have been fairly clear about the eventual form of his solution,
An outraged squeak from the War Office Contracts Department at this unorthodex
and precipitous behaviour produced the following retort®: “Such a course may possibly
be unusual in the exccution of goverament work, but it involves only an amount of
responsibility which men in my profession are accustomed to take . . . It is only by the
prompt and independcnt actions of a single individual entrusted with such powers
that expedition can be secured and vexatious and mischievous delays avoided . . .
These buildings, if wanted at all, must be wanted before they can possibly arrive.”

Most prebably in writing to Hawes, Brunel was trying to establish & more complete
brief, yet we can be sure that he did not get contoured maps, for his later explanation
of the idea behind the design of the hospital acknowledged that the actual site was
unknown. In a further two weeks en 5 March, Brunel reported on his design to the
War Office. He recorded®; “I1t is most gratifying to be able to state that from everybody
I have received the most zealous and cordial assistance, and found it sufficicat to
mention the object of my enquiries to obtain immediately every assistance 1 could
possibly require.”

Brunel's explanation of the idea behind his hospital was" “That the aggregate of
the building should consist of such parls as might be conveniently united with one
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whole under great variations of conditions of the form and nature of the site. That the
several parts must be capable of being formed into a whole united by covered passages,
and that it should be capable of extension by the addition of parts to any size.”

It would be interesting to know who Brunel saw and what advice he sought during
this time. Yet there scem to be no records of his contact with advisers—whether
medical, constructional or manufacturers of equipment. However, his choice of
principal material, wood, has genuine virtues: in terms of performance in use—visually
undemanding, acoustically quiet, thermally comfortable because it has a thermal
conductivity which places it among the range of more than moderately good heat
insulating materials, and also a low thermal capacity enabling its vegetable fibre
surfaces to warm quickly; in terms of construction—freely available and easily
waorkable. Certainly we can assume that the evolution of the organizational principle
and the decision on the enclosure system was made early on for him to have placed
the contract for the buildings.

As will be seen later, the basic concept of Brunel’s design was based on timber
pavilions, and it is known that {from pioneer beginnings in the 1830s, British industry
had, by the time of the Crimean War, developed a significant technical competence
and production capability for the manufacture of prefabricated buildings, ranging
from modest wooden or corrugated iron huts to the most elaborate iron villas, churches
and commercial buildings. Constderable experieace had been gained in manufacturing
large quantities of prefabricated huts quickly for export to Australia and clsewhere,
and z system of ceding of the parts had been developed®. Thus for the enclosure
system Brunel drew on existing resources.

A person of Brunel's varied experience would often have been involved in the design
activity of forming assemblages through the combining or repetitive elements. But
even so, the idea behind the hospital is remarkablie; not least for its portending of the
idea of indeterminate buildings—Ie those buildings in which not all aspects are fully
determined at the time of their design, and are characterized by a linear organizational
planning principle which accommodates an incomplete brief and at the same time
contains built-in potential to meet unknown growth'. Shortly afier Brunel reported
1o the War Office, a prototype ward was erected on the premises of the Great Western
Railway at Paddington. The size of the ward was considerably larger than existing
huts, and one of the objects of the prototype must surely have been a number of tests
which included the lightness and strength of the structure, and the performance of
heating and ventilating systems to see if further economies and improvements could
be made.

A report on the hospital dated March 1855, written by Brunel to satisfy his lriends’
curiosity, appears to be the only instance in which he printed an account of his works.
It shows an elastic and efficient plan of action, capable of adapting to unknown
conditions and anticipating possible contingencies, It gives considerable insight into
his design method, and reads almost like a primer. He outlines his strategy and sets
down his definition of requirements'™. *The conditions that it was considered necessary
to lay down in designing these buildings were:

*“First, that they should be capable of adapting themselves to any plot of ground
that might be sclected, whatever its form, fevel, or inclination, within reasonabie
limits.

“Secondly, that each set of buildings should be capable of being easily ¢xtended
from one holding 500 patients to one of 1,000 or 1,500 patients or whatever might be
the limit which sanitary or other conditions might prescribe.

“Thirdly, that when erected they might be sure to contain every comfort which it
would be possible under the circumstances to afford.

“Fourthly, that they should be very portable and of the cheapest construction.”

Proceeding, Brunel then explains: “The mode in which it has been sought to comply
with these conditions is as follows; The whole hospital will consist of 2 number of
separate buildings cach sufficiently large to admit of the most economical construction,
but otherwise small and compact enough to be casily placed on ground with a
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Photo 3 Isametric drawing illustrating the linear organization of Brunel's standard ward units:
pavilions either side of a connccting corridor, characteristic of indeterminate buildings. {(Drawn
by David Toppin).

considerable slope, without the necessity of placing the floor of any part below the
level of the ground. These separate buildings have been made al of the same size and
shape; so that with an indefinite length of open corridor to connect the various parts,
they may be arranged in any form, to suit the levels and shape of the ground . . . so
that by lengthening of the corridors and the addition of any number of these buildings,
the hospital may be extended te any degree.”"(Photo 3)

WHAT this amounts to is a very subtle definition of the size of a basic unit based on
2 trade-off between its increasing economy of construction and decreasing ability to
adjust itsclf to unknown site conditions; as well as the elucidation of a coherent
repetitive principle of organization of the units, and a system of extension to accom-
modate an unknown patient load. He continues®;

“Each building, except those designed for stores and general purposes is made to
contain in itself all that is absolutely essential for an independent hospital ward
room; . . .

“To ensure the necessary comforts, and particularly to provide against the contin-
gency of any cargo of materials not arriving on the spot in time, each building contains
within itself twe ward rooms, ong nurses room, small store room, bath room, surgery,
waler-closets, |lavatories, and ventilating apparatus,

“The ward room, . .. intended for 26 beds each, which is found in practice to be
a size of room admitting of proper control and supervision, . . . is made wide enongh
and high enough to ensure a good space of air to each bed, even if these should be
unduly crowded.” Here, Brunel is juggling with the size and composition of the unit
for self-containment, and trading off variously the size of the unit for effective control
and supervision, economy of provision of self-contained facilities, and contingency of
suppiics. - :
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Turning to the provision of sanitary facilities he continues'; “*With respect to closets
and lavatorics, after examining and considering everything that has been done, both
in hospitals of the best description and poer houses of the cheapest construction, it
was found that the reguisite security for cleanliness and the greatest amount of
economy of labour and on consumption of water, could be obtained by a cheap
description of water-closet designed for the purpose; and with the same object of
diminishing the amount of labour and waste of water, and securing cleanliness without
depending upon the constant attention of assistants, fixed basins for lavateries and
mechanical appliances for supplying and drawing off water werc adopted.”

From the report it is clear that Brunel gave considerable thought to the anticipation
of the climatic conditions urder which the hospital might have to operate, and the
means of attaining environmental control in the wards, The systems for the protection
against heat and cold, supply of air by natural and mechanical means, control of
humidity and artificial and nateral lighting were all carefully worked out®. “As 2
protection against heat, experience in hot climates and experiments made expressly
for the purpose satisfactorily proved that a covering of extremely thin and highly
polished tin, which reflects all direct rays of heat, was the cheapest, lightest, and most
effective protection, and every picce of woodwork not covered with tin is to be
whitewashed externally.”{Photo 4)

In the provisicn of heating and in the event of the buildings still being in use in the
winter—"The framework is adapted to receive an internal lining of boarding and the
interstices can be fitted with a non-conductor.” As ail the buildings except the kitchens
and wash houses were conastructed entirely of wood, Brunel considercd it esscntial
that stoves or fire places should not be used: . .. cach ward building is provided with
a small boiler, heated by candies, which by experiment have been found amply
sufficient for ail that can be required.”
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Photo 4 Isometric reconstruction of Brunel’s ward building by David Toppin, showing the
manner of construction and the materials and various components.



234 THE ROYAL ENGINEERS JOURNAL

Ventifation

“To sceure ventilation in 2 hot climate with low buildings extending over a large
area, and therefore incapable of being connected with any general system of ventilation,
it was considered that forcing in fresh air by a small mechanical apparatus attached
to cach building would be the only effective means. (Phoro 5). Each ward-room is
therefore furnished with a smali fan or rotary air pump, which, easily worked by one
man, is found capable of supplying 1,000 te 1,500 cubic feet of air per minute, or 20
to 30 feet for each patient. This air is conveyed zlong the centre of the floors of cach
ward-room, and rising up under foot boards placed under the tables, is found to flow
over the floor to every part of the room . . .. By forcing the air into the room, instead
of drawing it out, the entrance of bad air from the closets, drains or any other
nuisances, is prevented. The fan is placed at the opposite end to the closets and drains:
and all the fans being in the open corridor, the workmen can be seen by a single
sentry and kept to their work.

“Besides this mechanical supply of air, opening windows are provided along the
whole length of the caves, and spaces left immediately beneath the roof at the two
gables, amply sufficient together to ventilate the rooms thoroughly if any breezes are
stirring, without the help of the fan.

“Humidity

“Therc is a very simple provision made for passing the air over a considerable
extent of water surface; which would not only coal i1, but diminish the effect of
excessive dryress, which is said to be occasionally in this climate more oppressive
than even the temperature.”

Lighting

“The light is admitted by a long range of narrow windows, immediately under the
eaves, which protect them from the direct rays of the sun. These windows open, and
are provided with shutters inside, which exclude the light, but admit the air...
Internally the lime wash has a slight tint of colour to take off the glare . .. Candles
are 1o be used exclusively for lighting, and lamps and the lanterns have been
constructed for the purpese.”

Fire protection

“A proper supply of firc engines is provided and other precautionary measures are

adopted against fire.”

Drainage and water supply services

“With each set of buildings is sent a pumping apparatus, a small gencral reservoir,
ard a sufficient length of main, with all its branches, to supply water to every detached
building; and all the pipes and branches are of such construction te admit of being
put together without any soidering or cement. A system of drains is provided, formed
of wooden trunks properly prepared, and of sufficient extent to form a complete and
perfect system of drainage from every building 10 a safe distance from the general
hospital.™

Construction portability and cost

“The construction of each building has been studied with very great care, so as to
secure the minimum amount of material, the least possible amount of werk in
construction or erection, and the means of arranging all the parts in separate packages
capable each of being carried by two men; and the result is that each building is the
cheapest and lightest that has yet been constructed in proportion to the area covered.”
Transport

“For the transport of the materials to the spot selected, two sailing vessels and
three steamboats, capable of carrying one hospital for 1,000 men which is the first
about to be sent out, have been secured, In each vessel is sent a certain number of
complete buildings, with every detail, including their proportion of water pipes and
drains, closets, lavatories, baths, etc. and 2 small amount of surplus material and
tools; and in cach of two separale vessels are sent a set of pumps and mains and a
kitchen and washhouse. So that by no accident, mistake or confusion short of the loss
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Phote 5 Isometric drawing illustrating servicing systems in a standard ward unit. {Drawn by
David Toppin).

of several of the ships, can there fail to be a certain amount of hospital accommodation
provided with every comfort and essential,

“The cargo space-required for their conveyance is about a ton and a half to a ton
and three quarters measurement per bed.”
Equipment

“As the space in the wards is very liable te be encroached upon, and the beds
crowded, portable baths have been designed, into which the more helpless patients
can be lifted, and lowered, on a frame or sack, without requiring space for assistants
to stand around, or with the bath placed only at the foot of the bed.

“The kitchen and laundry have each required many special contrivances.”
Orher space

“A number of small buildings, intended to be detached from the main body, are
provided for residences for the officers and servants of the establishment, and for a
small detachment of soldiers. A slauphter house and a store yard and some other
appurtenances are also provided, the extent of which depends on the circumstances
of each case.” '
Flexibility of accommodation demand

“The ward room is made wide enough and high enough to ¢nsure a yard space of
air to each bed, even if this shouid be unduly crowded . .. if pressing emergency should
lead to the beds being placed closer, and fifty per cent mere patients introduced, it
is believed that the perfect system of ventilation which is secured would render these
hospitals very superior te any now in use for the army.”
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_ Hutting the Militia 1939
LIEUT COLONEL G G 5 CLARKE DSO, OBE

The awrhor was commissioned imfo The
Carps al the RMA Woolwich in 1921 and,
afier kis Chatham cowrses, spent elght
wears im [ndis, indriglly wirth RE Works
Servier and larer with the Bempal Sappers
and Miners. He returmed to England i
1932 and on the outbreak of war wa
posted Io BEF France ai Sripade Major
X Comstrwction Force [Chilion Confrac-
tors) for cxtending the existimg Maginor
Line. After Dunkirk, swhsequenr postings
were to 3 Division ax C 233 Field Com-
jpany, 53 Welsh Division as CRE, 9 Train-
ing Regiment ax OO (while recovering from
@ woumd received ia Hollaad | and iheace
ter Egypt and Palestine as CRE 3 Division,
His final appointment was to M) Middle
Easrt at Fapid as GIE). Thix article arizes
e hix rowe [ 936-39) im the Direcrorae
of Works in the War Office.

THE separate Hutling Section, of the then QMGI0 a1 tbe War Office, was formed
in 1938 One RE officer | DADFW ), with two civilian Assistanl Archilects, were given
e task of preparing a synopsis of scales for butted scoommodation. and a book of
Aandard hqlru.. based on this i:rlq"il. &5 l'lru!l:. :.ppmud by all the War Oiffice
Departments concerned. These were 1o be confined 1o a selection of four spams, 1961,
24t &in. 2EN Gim and 360 1o be used with a ‘Meccano® set of steel paris for the
hutting frame work of these spass, designs for which ked previously been produced
by QMG 0. For some reason it had not been comsidened necewsary 1o produce designs
{er timber frameworks. The synogsis, and & volume of standard plans, were ready and
isswed o Commands early in 1939
Om 26 April 1939, the Prime Minister, then Mr Neville Chamberlain, announced
in Parliament the introduction of compuluary Military Training for a period of three
vears, exiended, if necessary, by & year &t a time. Some two weeks earfier, QMG10
had been informed that hutted sccommodation. for the first call-up of 120,000
, would be requined for atcupation by 15 July 1939 beis than four months
ahead? Additional accommaodation for a further 80,000 would be required befare the
end of the year. Instructions were given to prepare copies of contract documents to
accompany the extiting book of standard plans referred to above, These were o be
ready immediately after the Easter break, which, in that year, was from 7-10 Apsil
A conference was them 1o be beld by the Engineer-in-Chief, Mapor General Callins,
i be atiended by the Chiefl Engineers from each Command, and by representatives
al & selecied mumber of the largest building comtracior firms. As there was mo time
1o adapt the sormal procedure for W contracts, an agreed share of the required
wark was bo be allacated to cach contracior om a “cost-ples’ basis. A delay immediately
arose, becawse the then Secretary of State, Mr Hore Belisha, refused po acoept the
stove heating, x5 provided in ke book of approved plams. He insisted that all hetted
liwkng accommodation was 1o be centrally heated, There was no time to revise the
plans in the book already prepancd, and lean-1o bofler bouse annexes, of kacal design,
had 1a be provided by each Command. For the living huts, scparate combined bath
and boiler rooms were designed by QMG U0, for each group of six huts. These were
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Fheto |. Amembliag o gabled end section. (Cowrtesy of 1be Red Cedar Supply Co)

placed at three each sade of 1he cemral hathroom, and were conmected by covered
witys. The groups became known as ‘the Spider” layout. Another Works Departmsent,
QMGH, had to work owertime on the necessary calculations and circuit plans for the
central heating. |1 was certainly fortuitous that in my previous job, | had spent twa
winters living in the Boer War design of corrugated sheet hutting at Leagmoor Camp.
These were not windproof, and were extremely cold in severe winter weather. In the
light of 1his experience, | therefore specificd 1kat, to make them windproof for 1he
militia project, an imernal lning of hessian reinforced bituminous paper, was 1o be
imserted between the framework, and it's outside claddsng. of all external panels. This
imsulation considerably reduced, for QMGS, the calculated size and required cotput
of the central heating boilers. The next problem was that the conract documents,
specifications and isstructions elc, required for the EinCs conference. could not be
produced before the Easter break, when the whole civilian staff of QM® and 10, would
depart on haliday. Authority had to be abtaised, direcl from the Finamce Chiefl at the
War Office, lor ihe required 1yping, duplicating etc, o be carvied st by a civilkan
firm during the Easter break. Messrs Pitmans endeniook the task, and prodwced an
excellent job, al 4 very reasomable cost for the overtime work invobved. The next
urgend requirement was 10 prodece timber framework designa for the Tour standasd
spans, as referred to above, The existing ‘Meccano™ sicel design was found 10 be 100
coatly io produce and joo dow 1o erect, althought the 360 span was used for some
barger hutments, such as workshops, when overhesd crases were requined.

Comtact was therefore made with the Timber Development Association, which
prowed 1o be very helplul. They produced a timber hutting designer. Mr F J Leather,
who did a most commendable job of work. He quickly prepared the designs for the
181k 6im, 2401 and 2B spans, comprising shde wall and gable end panels, floor panels
and roofs, and later, for the 360 span. The Assosciation also contacted the commerncial
hutting manufacturing irms. and arramged for them temporarily v drop the prodectsan
of such items as garden sheds and chicken houses and to comcentrale on the mass
production of WD hatting. as soon as they bad been supplsed with plans and orders,
One firm, Messrs Thorne Broabers of Erith, most belpfully undertook the erection of

Hutting The Militia (1).
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one complete gable-end section of each of the three smaller spans. 1o ensure that any
errors in drawings were corrected before the supplying firma jigped wp for mass
produstion,

It was, later, an inspiring sight 10 sec ships, koaded with timber from Scandinavia,
discharging their cargoes al Thorne Brothers' wharl a1 Erith. The scanilings were
imenediately cut ista the required bengths om a multiple saw bench, and then fed on
to jigs in their factory. The outer cladding, and the insulating lining. were laid on
esch completed frame and then nailed to the frame with ome blow of a maltiple
Bydramlic kammer. Each parel was tHen tarned over, and the inside liming fixed in the
same way, Al the ather end of the faciary, completod pamch were poursng owl. and
being loaded inbo wailing lorries, for despatch to Commands. Owing 10 the diffenes
arrangements of windows and doors, it was nof possible to prodece one design of wall
panel, but the alternatives were redeced o the minimem

Pending the arfival of completed bul sections, Commands were busy preparing
camp layouts, purchasing the land requined, and procooding with the extornal services.
roads, drains and electric power lines. To save time at Commands, to facilitate the
purchase of the land required, and the preparation of estimates of costs, a namber of
iypecal hutted camp Lavouts for different establishmenis, were prepared by QMGID
The whole project was an example of the co-operative teamwork which cosld be
produced at short notice by the Waorks Services of our great Corps,

Huiting sections were designed 10 be balted together for spoed of erecison and casc
of dismanilemend, the minimem of nailing being necessary. At a visit with Brigadier
G B O Taylor, the then Director ol Works Services, 1o one of (he camp sites where
CONSIMUCIION was in progress. Lthe nomsc of exoesive hammering was very cvidenl.
addimg appreciably 1o the cosix, and therefore the contractor’s “percentage plus™. The
[D¥irecior poimted this omt 1o the building costracior, who was there 1o meet him. It
wias noticed. ot & laver visit 1o the same site, 1hai ihe conIracioe s foremnan had been

replaced!

The original estimaie for the hutled accommaodation, for the first 1 200000 ‘call-ap’.
the natwre of 10 million. This was under-estimaied, largely dee 1o the shost
available for the indtial estimating. and ihe tendency of cost-ples conirac work
o increase exponditere. Al the carly Mapes of the progect, dus 1o changes in e

Phota L A windiwed section being assemblod. [Courtevy of (he Red Codar Sapply Ca

Hutting The Militia (2).
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Photo 3. lsometric drawing showing the method of assembling 2 complete hut

establishments of the various camps, some zlterations to the initial designs had to be
made, and many new designs were called for. Special financial approval was therefore
obtained to bind the plans in loose leaf covers. Obsolete plans were easily removed
and revised, or new plans, quickly inserted.

Extract from the Timber Research and Development Association’s Magazine "WOOD'
of August 1939, with permission of the Timber Trades Journal:

"DURING the past few months there has been great activity in the erection of military
hutments. A scheme was developed by the Timber Development Association working
in conjunction with the War Office, so that the hutments could be made of inter-
changeable mass-produced sections. By this means rapidity of construction and
erection was ensured, and at the same time the sections were so devised that hutments
of various sizes and designs could be assembled from a range of standardised sections
and parts.

“The problem the War Office had to solve was to provide accommodation within
a very limited time. The essentials were speed, simplicity of construction, 2nd mintmum
of skilied labour required in crection. Therefore, as a tesult of proposals by the TDA,
the War Office decided to employ a prefabricated sectional timber design of hut to
be made by portable building contractors in various parts of the country, thus saving
carriage and making for speedy delivery.

“Briefly, the design for a typical hut consists of: Floor substructure—four types of
parts; Floor—one type of panel; Principals and posts—two types of parts; Walls—1211.
bays, two panels high; Ends—two types of parts; Gables—two types of parts;
Purlins—one type; Roof lining—one type of panel—see Photo 1.

“It was realised that the sections and parts would possibly have to stand out in the
weather before erection, and that one manufacturer’s products would have to assemble
with any other, and ample clearances were allowed for any swelling or slight variation
in manufacture.
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“The huts are constructed with a timber framing, covercd externally with shiplap
section weatherboard, internally with matchboard, and 2 building paper interlining
to floors, walls, and roof.

“The whole scheme thus enabled the TDA to organize the portable building
trade—some 135 firms—to supply these huts in licu of buildings erected In situ by the
comparatively few firms employed at the sites. The design was made and a trial hut
fabricated and approved within six days, and delivery started within three weeks.

“In this article the illustrations deal chiefly with the construction of one of the
smaller hutments, but it will be seen how the sections and details can be applied to
the larger buildings.”

Extract from ‘The TIMES' of 1 August 1939, with permission:

“DuURING a week's tour of various Territorial units in the West Country the present
writer saw nothing that impressed him more than this empty shell of 2 camp—to
become in a few weeks' time a living body. The camp is a magnificent tribute to the
work of the War Office, of the contractors, the Western Engincering Company,
Limited, and of the gangs of workmen who, on occasion, have numbered over 2,000,

“On May 20 of this year the site was a bare field with a foot of seil on solid rack.
Within a little more than two months it has become a small self-contained city in
working order; in a fortnight's time its street lamps will be disturbing the hitherto
eternal solitudes of Hay Tor.

“An inspection of this camp revealed neither waste in design nor extravagance in
detail. The whole place is perfectly fitted for its purpose. When one reflects that the
wealth of thought and material and labour that has gone to the making of this one
camp will serve no more than 1,000 of the 30,000 militiamen who are now under
training, the problem of handling and accommodating this small army can be examined
in perspective.”

Early Days
MLC

AS is 10 be expected, the 1885 Journals were dominated by two themes, The advance
of the relieving force by boat and camel along the Nile towards Khartoum, and the
news of Gordon'’s murder and the national reaction to it. By late January, the head
of the camel-based column was well on its way, albeit still about six weeks from
Khartoum, and a party aboard a steamer had even come within sight of the city. But
they were too late. Gordon had been murdered on 26 January [885.

As far as the Corps were concerned, the column based on the Nile, making its
laborious way up the river using large numbers of whalers, absorbed the main engineer
effort. The Sapper units were there to supply watermanship skills {in this they were
assisted by numbers of specially enlisted Canadian backwoodsmen} and io keep the
whalers in action. Stove planks and fractured pintails needed an cnormous repair
effort, as the whalers were dragged through the cataracts, The news that Gordon was
dead was received on 1 February, but the order to “go back™ was no! given until 28
February 1885. This news was a “woeful disappointment™—but presumably since the
object of the expedition, to rescue Gordon, could no longer be achieved, it must have
been expected. The RE diarist (Capt J E Blackburn) who reported regularly back to
the Journal, admitted that the knowledge that no more would it be “take in the slack”
and “haul away”, leavencd the disappointment. The expedition proved, if nothing
else, that whalers could both go up and down the cataracts when no other boats could.
The Sappers were the “hardest worked lot in the column, earning golden opinions all
round.”

Many extracts from reports and diaries, including from Gorden himself, were
published in theJournal, describing the final days in Khartoum. From all accounts
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Gordon was killed in the street, some distance from the Palace. The well known
picture of him confronting his attackers from the entrance steps of the Palace is well
worthy of the subject, but, it scems, it is imaginative {see also the Sapper of February
1985)

The Journal records what must have been one of the more memorable occasions
te have taken place in Rochester Cathedral. A Funeral (sic) Service for Gordon was
held on I3 March 1885 in the Cathedral. The musical accompaniment, by the RE
Band, including an clegy composed by the Bandmaster, was much praised. The denial
of seif, the sense of duty and consciousness of the Divine Will, were the themes of this
and other memorial occasions for the General. “Gordon was one of those of whom the
world was not worthy and so God tock him away.” Whatever intention the Almighty
may have had for Gordon, and with whatever intention the Goverament may have
originally had in dispatching him (to evacuvate the garrison as quickly as possible), at
the end Gordon himself seems to have been in no doubt. His last dispatches record
that “he would not, and could not, leave the people and garrison in the Jurch.”

There was much controversy in the Corps over the form a tangible memorial shouid
take. Its discussion formed a large part of the proceedings of the Corps AGM in July
1885. Supggestions included a full-sized statuc in marble to be placed in the main
dining rcom of the HQ Mess, a statue in London, a recumbent effigy in Rochester
Cathedral, 2 memerial garrison Church in Chatham, an institution (or to fund
endownments at existing institutions such as Wellington College) for sons of officers
and /or other ranks, and a ward in a hospital. Much feeling was displayed: **Not one
shilling shouid be spent on a statue with the amount of destitution and want around
them. [t would not be profitable (0 expend any money on useless marble and bronze.”
In the event, the Lord Mavor’s Mansion House fund decided to erect a statue in
Londen and to endow an existing institution {then at Portsmouth) for the education
of the sons of other ranks, known now as the Gordon Boys School. It is interesting to
note that officers of the Royal Artillery undertook to augment the funds raised by the
Corps, for whatever purpose the Corps chose. The Sub-Committee set up by the AGM
to make recommendations had not come to a conclusion by the end of 1885, although
it favoured ¢recting 2 statue in Rochester Cathedraf with a replica in Brompton
Barracks. The Committee thought that about £2,700 would be raised—a sum far
insufficient properly to endow an educational institution or to build a garrisan church,

Despite the competition for funds—such as the Gorden appeal—another appeal
featured in the Journal and did not lack for support. This was for the final complction,
at a cost of £196, of a porch in memory of those killed in south west France under
Wellington between October 1813 and April 1814, as part of the English Church in
Biarritz. This appeal was, of course, Army wide. Individual officers donated £5 to
which £5 was added from Corps funds. The names of threc Royal Enginger officers
were inscribed in the porch.

Railway construction figured prominently in the Jowurnal of a hundred years apc.
8 Railway Company was concerned with advancing the existing raiiway which ran
south up the Nile Valley from Wady Halfa, by-passing the first cataract. They
operated this stretch {about thirty-three miles) using very indifferent rolling stock
and engincs, and up to the time of the recall of the Column had added a further
fifty-three miles across waterless desert, thereby circumventing the second and worst
cataract. The engineering work was frustrating, but comparatively simple. Labour for
earth works, mostly involving fairly shallow cuttings and embankments, was chiefly
supplied by Egyptian infantry battalions, which considerably eased the administrative
problems.

At the same time an expedition, again under Major-General Sir Gerald Graham
(late RE), had been sent to Suakin on the Red Sea Littoral, to improve the port and
to construct a railway to Berber—on the Nile, 17 Field Company were concerned
with the port, water supply, etc, and 10 Railway Company with the railway. The
latter construction was organised with a curious mixture of a UK civilian railway
comiractor on a cost pus (2%%) basis, together with civilian Iaboor and an RE
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element, which included a company of the Madras Sappers and Miners. When the
latter left Bangalore and had to say goodbye to their families, an officer commented
in a letter to his father, published in the Journal, that he had not realised that “'the
natives had so much feeling.” One is reminded of the alleged comment by a cabinet
minister made after visiting base installations, including bath houses, on the Western
Front, that he had never thought the working classes had such white skins. But the
officer also relates to his father that “at the taking of the Taku Forts a British
Regiment failed, at which one of our Sappers rushed cut shouting “who will follow
a black Sapper?” The regiment followed him.” As to the railway constructicn, from
all accounts the contractor, however experienced in raihway work in the UK, was
sadly ineffective and the burden scems to have fallen on the RE and Sapper and
Miner contingents.

THE real chailenge in railway construction at that time had been in India. Both the
Professional Papers and the Journal of 1885 figure railways on the North West
Frontier very prominently. The threatened war with Russia in March and April 18385
meant that the work was {reated with extreme urgency. Int 1885 the final extension
of the Bombay—Sind line from Sibi, to link the Indian plains with Quetta and thence
right up to the frontier itself towards Kandahar, was the vital priority. The difficulties
to be overcome almost defeat the imagination. A completely wild and mountainous
country with deep ravines. No natural resouces or shelter whatever, with extreme
heat and cholera in the summer and sub-zero temperatures in the winter. The 224
mile stretch was entirely an RE responsibility {as oppesed to the PWD which had
been responsible for railways elsewhere on the Frontier.) The ruling gradient was
restricted to 1 in 50 and the mimimum radius for curves to 1000 fect. There were
many tunnels, including one which enabled the line to corkscrew over itself—no mean
feat of survey and construction. A CRE was in charge—referred to as the ‘EinC’. The
backbone of the construction force was provided by five companies of Bengal Sappers
and Miners plus Madras and Punjab Pioncer battalions. A large civilan work force
ebbed and flowed according to disease and weather conditiens. There were many
difficulties in getting the work started. At first the only directing officer with any
railway experience was the CRE himself (Col J Brown RE). A batch of YOs fresh
from Chatham were drafted in, and gradually other officers arrived from the PWD
and elsewhere in India.

The country was “absclutely barren™. The line presented more difficulty than any
other of the frontier ratlways ¢g that to Peshawar and towards the Khyber Pass. The
bridge work was “exceptionally difficult™. The larger bridges, many of 150 feet span
and more, were of rivetted or bolted plate girders designed in England. The Nari
Gorge had to be bridged six times in fifteen miles. Much credit was due to the Sappers
and Miners, many of whom were miners in civil life, “They accepted the extreme
difficulties of terrain and climate in a proper soldier-like spirit, as a complement to
their skill and aptitede.” No nonsense, it seems, as to being a soldier first and
tradesman second. Both, very properly, went forward together! When reading such
accounts one often wonders how the Corps managed to produce sufficient engincering
knowledge and know-how. There were indeed civilian engineers on the CRE staff (Mr
Molesworth was one of them), but as reported by Capt Scott-Moncriefl’ in the
Professional Papers, officers scnt up may have had experience in barracks or roads
but not on railways, in circumstances which even the most experienced railway
engincer would have found daunting.

However, Capt Scott-Moncrieff clearly thought highly of the Chatham training.
He writes that a Chatham trained officer, able to take levels and to lay out a curve,
with 2 knowledge of pumps (for foundation work} and with an ability to manipulate
heavy weights (for girder erection) * as in such exercises that are taught at Woolwich
and Shoeburyness, with the accompanying instruction on the use of ropes, chains,
blocks and tackle™, would find the training of greatest value and, by implication, quite
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sufficient. And so it must have been. The line was built. Then, as now, even the
non-PQ officer should have complete confidence in his enginecring abilities!

The Survey and choice of route did of course demand extreme skill and care. The
Professional Papers rclate that when making a military road to Quetta on 2 more
southerly trace than the railway, the route had not been surveyed from end to end,
but only bit by bit, and many months of work were wasted as the road got into
unsurmountable difficulties. A considerable stretch had to be abandoned and a new
route chosen. Luckily for the surveyors the original route had been persisted on by
the Staff, despite the written protest of the senior RE officer!

In 1885 strategic worrics loomed large—especially in lectures at the RUSI, which
were reported at length in the Journal. The message, as ever, was deterrence. The
Government was reminded that there was a nced “10 restore to the Country that sense
of security, and to foreign nations that proper regard for us, which there was reason
to fear was at present greatly wanting.” Maj Gen Sir W D Jervois (late RE), as
Governor of New Zcaland, assumed that the very existence of Empire depended on
Naval supremacy and that the danger of “lonc raiders and landing partics” was
always present. The speaker of the first quotation above had France in mind, but
sensibly went on to say that in looking to her own strength this country should not
deny to France her own right fo a strong navy—it was just a matter of keeping ahead!

But it was Russia who was scen as the real menace, “Russian Gererals have
declared that, with her Asiatic hordes, she will sweep through Persia and Afghanistan
into India.” In another lecture the warning was given, however, that we should not
occupy Afghanistan for strategic reasons, The cost would be enormous. But Russia
has even her apologists who would have her pose as the harbinger of civilisation and
messenger of peace and uniter of divided nationalities. But not so—the role of angel
of death and darkness is more congenial to her.” In the meantime, strategic occupation
or not, the Government pressed on with the building of railways and roads up and into
the Afghan borders—as noted above,

Various suggestions were made 1o create strength, but at least cost. One was to
build small fast torpedo boats by public subscription. Another, to save money by
extending the period of ship construction from three to six years, was condemned as
sheer waste: A suggestion in the Revue Militaire that the Navy should be substantially
laid up during the winter to save *winter wear and tear” was not well received’ Less
money should be spent on coastal fortifications and more on ships. To speed things
up the Royal Dockyards should confine themselves to repairs and new construction
should be privatised! In other ways too it was then, as today, the same story, “'We had
lived on Trafalgar and victory. The French were spurred on by defeat and the need
to retrieve lost reputation.” This latter point did not quite square with an account of
a French attack on Tamsu in China in October 1884, when a powerful squadron
landed a large force of blue jackets and marines. These were ignominiously driven
back to their boats with heavy loss.

The RUSI lecturers found some support in the Revue Militaire ltaliana The UK
is criticized for inadequate coastal fortifications and for having prematurely dismantled
the Martelio Towers, but at least we “had sensibly refused 10 build a Channe! tuane!™
We should, as a priority, create a strongly defended port at Dover, so forcing a
possible combined German, French and Russian flest to approach the UK wvia the
Orkneys. {No doubt with Spanish pilots!) Finally, despite a “climate calculated 1o
develop physical strength™ in her people, the UK was advised to be well armed! In a
Russian study, as reported in the Journal, of how England managed to supply her
troops at the end of a long and difficult L of C—such as on the Nile and in
Afghanistan—the English were judged to be excellent at the front but hopeless
administratively. This due to the absence of a well-trained transport during peace.
The only favourable comment was that “the English administration is distinpuished
by its honesty™!

The usual prominence was given to the Annual Inspection of the Engineer Volunteer
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Corps. It was not only in 1985 that people as in Durham, have been advised to keep
an eye on the activities of the Almighty. The Inspecting Officer {the local CRE) of
the Buckley Volunteers in Lancashire, after congratulating the unit on its demon-
stration heldworks, etc, added that they “owed a duty to a higher tribune than an
earthly one”. The CO in his reply said that they hoped to do better next year—that
is “if they were spared.” Presumably they were, unless the 1886 Journals report
otherwise! Their field works might have been enfivened by a tip on the construction
of cavalry obstacles, printed in the Journal. If the obstacle depends on flooded ground
in the wet season, marshall your transport elephants and march them through and
through, while the ground is still marshy. The dried bed, honeycombed with holes a
foot in diameter and two or so feet deep, is, it seems, a better protection than the
water had ever been!

The Journal reported with some sorrow that in 1885 there was a shortage of
candidates for admission to the RMA—the attractions of the two ‘Ordnance Corps’
being insufficient, Sandhurst, be it noted, was then being many times aversubscribed.
Factors against Weolwich were that the course was double the length of that for
Sandhurst, involving parents in double the cost, and that conditions of service for the
RA and RE compared unfavourably with those of the line. “Young men will not be
found willing to elect those Corps which require infinitely higher attainments, but are
fess liberally dealt with, particularly as regards promotien and retirement.” The
mistake, it seems, was to have remedied the complaints of serving senior officers but
not to have bothered about the views of the more junior, which naturally more
influenced aspiring cadets.

1f the RMA was unpopular, the Royal Tournament was not. A notice in the Journa!
stated, this time with some pride, that the Tournament at the Agricultural Hall,
Islington, had proved mest pepular. The most applauded turn had been that staged
by the Corps—the bridging of a river before attacking a fortress. This had been
performed in a “wonderful, smart manner.”

At the AGM, the RE Widows decided to continue the handsome £3G per annum
pension with a bonus of £25. Much criticism was directed at the policy of investing
funds almost entirely in land mortgages. Agricultural prices at this time were very
depressed and there were national rumours of wholesale defaults. The Trust Deed
limited the investments to Government Stocks (which gave a very small return} and
to mortgages. There was a move to change the deed to allow also for frechold ground
rents, but any change required the agreement of each and every member of the
Society—a daunting prospect which was resisted by the Commitiee!

FOOTNOTE

Since writing the above, the author has read Karari. The Sudanese Account of the
Battle of Omdurman by E H Zulfo, 2 major in the Sudanese Army. This, to quote
the publisher, is the story of the battle as seen through the eyes of the enemy! It was
first published in Arabic in 1973, In recounting the events which finally led up to the
battle, Major Zulfo naturally covers the siege of Khartoum and Gordon’s death. He
states that Gordon was killed, despite the strict orders of the Mahdi that he should
be taken alive, and he firmly supports the authenticity of Gordon having met his
death on an upper floor of the Palace. “Mursel (a standard bearer) shot a man and
he fell on the staircase™. It seems that his assailants did not realise that they had hit
Gordon, until Gordon, mortally wounded, was found a few moments later; they then
cut off his head. The scene portrayed in the “Death of Gordon™ may be reasonably
accurate after ali.



Exercise Longshot—The Berlin 600m
Range
CAPTAIN M A TOOGOOD RE

The author is an ex MPF and was commissioned in May I982, After g tour as AQ
of 39 Field Squadron he joined 43 Field Support Squadron in February 1983 and
became Project Officer for the carthworks connected with the new Berlin 600m range.
He Is at present serving as a Troop Commander with 43 Plant Squadron in Osnabruck
and takes up the post of OC 40 Army Engineer Support Group in October 1985.

BACKGROUND
In recent years the Corps has not been involved in very many projects that involve
major earthworks. Perhaps notable exceptions are works undertaken by the Mobile
Civilian Groups based at Krefeld and Hannover, But they are almost totally dependent
on German civilian plant operators, With the formation of 43 Plant’ Squadron, in
June 1983, there is now the potential within BAOR for Sappers to undertake major
earthmoving tasks.

Exercise LONGSHOT presented the newly formed Plant Squadron with an ideal
opportunity to display its capabilities. The aim of the project was to complete the
basic earthworks in the construction of 2 600m Small Arms Range at RAF Gatow,
Berlin. This involved the movement of over half a million cubic metres of earth in
preparing the range bed and associated bunds. The range lics within 50m of the Berlin
Wall. When completed the fully baffled range will provide Berlin based troops with
an essential training facility. The fuli range of small arms can be fired including the
AFV mounted machine gun. The idea of the range was first conceived in the Jate
1970s, when the Commander Berlin Brigade, Brigadier CR Grey, {iate RE) was keen
to have the range built by Sappers. 65 Corps Support Squadron was asked to produce
2 initial report covering the earthworks. Subsequent site investigation reveated the
need to evolve a new design and in February 1983 25 Engineer Regiment sent a team
to carry out a detailed reconnaissance. One month later the advance party from 43
Ficld Support Squadron (re-designated 43 Plant Squadron in Junc 1983) deployed
to Berlin.

During the project the Area Works Officer in the Berlin Property Services Agency
{PSA} was Licut Colongl John Leivers RE. [t was largely as a result of his confidence
in Corps tradesmen that the carthworks were finally placed in Sappers® hands rather
than that of a civilian contractor. Throughout the project the PSA in Berlin gave full
support to the Sappers working on the project and a considerable mutnal understanding
and respeet developed.

MOUNTING THE PROJECT

THE range was designed by PSA Berlin in conjunction with the School of Infantry
Warminster. The designers were conscious from the beginning of the need to minimise
the effect of noise on the local inhabitants. Other design problems included the high
level of the local water table and the effect of the concrete baffles on the nearby
radars at RAF Gatow. It was planned to compiete the earthworks in two phases with
civilian contractors erccting the stop butts and concrete baffles in the intervening
period.
Phase 1 {March to December 1983)

{a) Remove and stackpile 35000m° of topsoil from range area,

{b) Excavate the range bed to formation level,

(c} Construct a proteciive carth embankment around the perimeter of the range

bed, (Excluding the bullet catcher).
€d} Construct a car park and an access read arcund the embankment.

246
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Fhats 1. A peneral view of ibe raage nearing completion. The Berlin wall cas be soen on the Ielt

{e) Wark in conjunction with civilian contractors on the coastruction of roads

and tmnnels

N  Replace top soil over ihe embankment.,

FPhase I (Augest to December 1984

(a) Completing ibe embankment around the bullel catcher

(b} The construction of a farther access road

{ch Filling the bullet catcher with sand

(d} Grading the first 200m of the range bed to final level

(e} Constructing the first two firkng points,

Deployment far the praject involved the movement of a large quantity of eguipmesi
from 43 Plant Sguadrons base in Ossabrock, vis Helmsiedi amd the corrider, 1o
Berlin, Several machines could not pass ihe mil guage so all movement was by road.
There are filty-four beidpes abong the actual corridor amd there is & dm heighi
restriction on all loads. 11 is not possible 10 meet this limitation withoul cxlensive
dismantling of some plant equipment, the wors example being the Terex Mediam
‘Wheeled Tracior (MWT) om & transporter, which had a height of 4.2%m even with
deflated tyres. A light den frame was | an a transporier at 4.35m, and
driven im both directions along the cormdor 1o test the “actual™ clearance. 11 weml
wnder all bridges, 5o trusting that the DR would not reswrisce their roads that
summer, ibe plant was dispatched in two convoys. All velicles were driven under a
4.30en beaght puage befors sciting off, and both comvoys arrived witbout mishap, Over
the two yoar period the Squadron became experts al movements (o Berlin and an
excellent relationship developed with the RMP detachments controlling the corridor.
A complete list of the Plant and vehicles used during the project is a1 Annex A

CONSTRUCTIIN
FPHASE I
The warks were se1 out from PSA drawings by 41 Plant Squadron surveyors esing
equipment loaned from the PSA. this iscluded awiomatic levels and an Electromic
[Distance Measurer. During the project surveyors were attached from ather BADR
sguadrons 1o gain experience. Greal cane was taken during the setting out of the site
o avand the noed for double handling of material,

Exercise Longshot (1)
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Excavation began with the removal of top soil using sin motorised scrapers, two
TS14s and fouwr TS3s, all being pushboaded by compatible dorers. The highest daily
outpet was achieved in thss early stage. This was due 1o the short hauks and high
service ability, Dumpeng arcas were carelully chosen 1o facilitate sabsequent replace-
maenil af 1he 1op s0il. Scrapers were again wsed 1o excavabe woil from the range bed and
12 build 1he surrounding band. The estimate of earih 10 be moved, 500,000 m", proved
ta be accurate within ten per cenl. The average cutpai target for material excavated
each day was 3,000m". As the embankment grew in height, o the danger of equipment
slidimg over the edge increased, Extreme care had to be taken when dumping on top
al ibe bund which narrowed Lo 4m at its peak. This highlighted a lack of “recovery
awareness” by sectson corporals and operators alike. A little more traiming in recovery
techmiques ca POM 11 courses might be appeopriate,

The top sosl was relaid on the embankment afier it had reached its final beaght.
T35 motor scrapers hauled the top oil 1o the top of the bund from where it was
spread down the sides with Medism Crawber Tractors (MCT).

Muosa of 1he range bod and bund area was constructiod oa good quality sand but this
did ot apply to the road and carpark area. In this area the previous cccupiers werne
sand quarriers. They had removed the sand down to the water table, about Im below
grownd level and back-filled with many types of industrial refuse. This meant that all
the uwnsuitable material had 1o be removed. and the void back-filled with sand befone
any cosstruction could take place. This proved o be a laborioss and unpleasant task.

There are three acoess twnncls to the range bod area. Thewe were precast mnits and
assembled from imlerlocking sections, rather like a giant “Lego’ set. A civilian
cantractor was respomsible for tennel erection while the Plast Squadron prepared the
base and compacied aroend completed tunnels. The tolerance given lar the tunscl
bases was plus or minus lem. To achicve the required compaction the sand was
walered and o Pedestrian Bomag roller used to compact chose up to the wall A 5.8
tonne roller. lowed by a D6, completed the job. When back filfing, care had 1o be
taken mot to ‘dump’ too thickly or the required compaction could nol be achdeved.
Omly clean sand was deposited withis 1 m of the tunnel walls 1o prevent contamination
of ihe comcrete strustune with phosphates. Cosstruction of the acoess road and carpark
invedved the removal of all unsuitable material which was dumped in the cemtre of the
embankment. Sand wes then laid and graded 10 formatson level. A cnilian road
contractor cemsest sabiliped the sand and laid an asphalt base course.

Exercise Longshot (2)
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PHASE 2

The main r.nh of the second phase were 1o complete the bund around the bullet
cateher, and 1o construct the final level of the first 300m of range bed including the
firing points. An interesting problem was posed by the need 1o Al the buallet catcher
with sieved sand. It was not possible to drive o tractar directly up 10 the bullot catcher
as this meanl driving over e mnreinforced concrete roof of the butis. 35 Ficld
Squadron helped out by providing a MG which allowed the wheel boader 10 take the
balk of the sand in. The fnal height was achicved by the wse of o comveyor, loaded
thromgh an improvised mesh grill.

Am active safety policy was pursued throughout the progect. Anyone adogling unsafe
procedires, including being om the site without & site helmet, was imvited to contribule
bo the project social fumd. This encouraged a bigh kevel of awarencss and the progect
was completed withow! sersous acoident ooturing.

Manrowre axn CoNTRIM

AT the height of the progect in the summer of 1983, 34 men were employed. During
Phaee 2, in 1984, the maximum on site was 11, An imvitation was issed o all BAOR
RE Sqms 1o sendd plant operators and surveyors to Berlin to gain practical expericnacs.
This opportusity was tsken up by 27 men. 38 { Berlin) Field Squadron were particularly
Bedpful. In additkon 1o lending men they gave assiviance with mimor repairs, helped
clear the top soil prior 1o setting out, and frequently put their plamt at the Project
(ifficer's

Thaee MPFs m emploved during the two year project. W02 P Clorkey was
responsibile for moumting ibe progect and planaing its early siages. He was relieved
by W2 | Horsburgh, who completod Phase | in 1983 and S5g1 C Asley completed
ibe 2nd Phase in December 1984,

Consderable effort was pul im0 ensuring that every member of the team usderstood
the overall plam of work. The various tasks were allocated o sections. Corporals were
encouraged 1o arrange their own working shift and cstimare task completion times,
% lomg as these conformed 1o the overall plan. They resposded magnificently and
ihear standing within 1be Squadron grew tremendossly as they gained confidence.
Weekend working was quite commos and many sections returned afier the evening
meal 1o finish off their self-imposed work quota. The Jumior NCOs clearly showed
that they are capable of handling far more responsibility than they are normally given.

Phain 1. Shagusg the range bund Juby 1983

Exercise Longshot (3)
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EQUIPMENT MANAGEMENT AND PERFORMANCE
REFUELLING was carried out by bulk delivery to site every other day. Pods then filled
up the plant at cease works daily. The total diesel fuel used for Phase 1 of the exercise
was 348,629 litres, this was within 5% of the original estimate. The fuel estimate was
based on consumption figures taken from the AB74 of the machines used on the
project. This method of estimating fuel requirements is strongly recommended.

Servicing and maintenance was given a very high priority. The PSA purchased a
portable servicing trailer for use on the project and this proved invaluable, Several
methods of allocating servicing time were tried. The most successful was the formation
of a three man servicing team which worked a late shift (1600 hrs until approximately
0100 hrs). It was essential that there was an overlap period between production and
maintenance shifts when operators could discuss machine problems with the servicing
team before [caving the site. The Repair Team comsisted of 1 RE Fitter Sergeant, 1
RE Corporal and 4 RE Fitters. 12 RSME Regiment were kind enough to send a
civilian plant instructor for two weeks at the start of the project, to familiarize the
fitters with the then new Terex TS14 and TSR scrapers. Some of the fitters remained
in the team throughout the project. This provided continuity and increased the fitters
skill level which in turn reduced time lost due to equipment failure. A Base Repair
facility was supplied by 14 Ficld Workshop REME (Berlin).

Because the project was carried out in support of the PSA, and given special
conditions pertaining in Berlin, it was possible for the Squadron to develop a direct
relationship with the local agents for the various cquipments being used. The ability
to deal direct removed much of the frustration normally associated with the plant
sparcs supply system and contributed to the success of the project. An overall
equipment availability figure of 72% was achieved. Detailed comments on the equip-
meats used are given below.

Heavy Crawler Tractor, The Terex 8230Bs were all brand new at the start of the
project. Overall they performed adequately, being very good in *“Ponderosa® type sand
and conditions. When required to work in the “rubble” area, however, they suffered
from broken windows, cracked welds and the general effects of vibration.

Medium Motor Scraper. The TS$ serapers all worked well, they were pushloaded by
a Caterpillar MCT and after a very short time most operators could gain 9m?® in load.
Even in the light sandy conditions it was not possible tc gain a full bowl by self
loading.

Heavy Motor Scraper, Both TS14 scrapers worked superbly. They were push-loaded
by a Terex 82-30B HCT and frequently exceeded an output of 1500m® per day.
However as the bund appraoched its final height they could not be used due to the
narrowness of the embankment at the top.

Medium Crawler Tractor. Thesides of the cmbankment were shaped by the Caterpiilar
D6EC. In some cases these machines were 15 years old, but they gave excellent service
and spares were still readily available. For the second phase of the project the D6D
replaced the older model and proved even more reliable,

Motor Grader, The main fault experienced with the Super MGH was jamming of the
mould board due to sand clogging the slide. Most operators seemed a litile wary of
the grader at first, probably due to the lack of practice.

Medium Wheeled Tractor. The Terex 7251 proved unreliable and had difficulty
gaining any traction in the sand, A bucket loader had to be hired by the PSA for both
phases of the project.

Dump Trucks. Like the MWT the Haulamatic Dump Truck had little traction away
from hard surfaces. Lowering the tyre pressure helped, but rubble haul roads had to
be constructed before they became economical to use. The need for an all wheel drive
dump truck was very clear.

Bomag Rolilers. The motorised scraper provided enough compaction on the embank-
ment. The Bomag 4% tonne towed by a MCT was used along the access and haul
roads. The % tonne pedestrian controlled roller was used for compaction around the
tunnels and the firing points. Both machines gave littie trouble and performed well.
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However the ability 1o wse the MWT as a lowing vehiche would have been an suset

Lessons Lyapsen
Recovery, As the embankment grew im height the recovery problems iscreased,
Extreme care had 1o be taken when dempiag on top of the bund which sarrowed to
4m at its peak. Plam Section corporals and operators need 10 be very “recovery
aware” and traimed thoroughly in recovery technigques.
K i empewsans ip maisdain srstinainy amongss the fiter wection, ah best in ke
managemsenl, 4s similar problems oftem recurred.
Local Purchase, On a project of this sire il is essential 1o be able 1o bocally parchase
wehicle and equipment spares 1o avosd delay,
Servicimg Team. 1t was found very effective 1o have a servicing 1eam who systematically
warked om all plant during mon-operating bours, This elimimated peak pressures on
toals and equipment whilst saving daylight operating time.
Serapers. The medium motorised scrapers wore fousd 10 be uneconomical over these
abart haul distances. They needed push loading to get a full load or seli-loaded with
halll & Eserad,
Pump Trucks. The in-service dump trucks proved to be unsuilable 1o work in sandy,
olf-road conditioas; hence haul roads had 1o be constructed for 1hem
Tapsoil, Relaying togsoil on the constructed embankmests progressively was found
1o be more effective 1han leaving it wntil the bund was fnished.
MGV for POM:. It would have boen a preat asset 10 have POMs with HGY 2 licences
1o enable them to drive demp trucks off s,

Cosciusion
Exercise LONGEHOT was a clear demonstration of the Corps ability to carry oul
mapor eanbworks to civilian standands. The progect was an excellent proving ground
for both men and equipment of the mewly formed 43 Plant Squadron. Many other
wnits and individeals sol mestioned in this short artiche alio contribated 10 the project
and this opportumity is taken to thank them for their part in bringing it to a sucoessiul
comnphetion,

Exercise Longshot (4)
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Amnex A

Mami amd Vehicles wsed during the Project

Phaie | Phaie 2
il
4

TS |4 Motorised Scraper

TS 8 Motorised Scraper

Grader Motorised Super MGH

Heavy Crawler Tractor Terex §2/30B
Medium Crawler Tractor Caterpallar D6C
Medium Crawler Tractor Caterpillar DD
Medium Wheeled Tracior Terex T251
Medium Wheeled Tracior Caterpillar 966 (hired)
Dump Trisck Haslamaric

Bamag Towed Raller 5.8 toane

Bomag Pedestrian Controlled Roller % iomne
Landrover % tonse

Bediord GS

POD UBRE

ol o e e e A B e B

Pom Senior
CAFTAIN 5 G TENISON BSc

Since leaving Sandhwresr the awthor has
served with 32 Field Squadron (Cowarrwe-
rom), with whom he frequemly travelled
o gverseat prajecis. Me then spent rhree
vears ai the RMCS Shriveshom devoting
Aimaell 1o the purswit of pleasure and
srudying civil eagincering im his spare lime,
theveby earning a gemtleman’s degree. He
retiwrmed fo the real world ia Auguse 087
bo SerVe @ @ Proop commander with 37
Armoured Engineer Regimen!. This turmed
out 1o be a globe-trofting tour, 1o PET kave
temporarily pinmed him to a desk ax
Operarions (ficer ar I Enginecr Repi-
mical fince Janwary 985,

Artem a two and a hall year tour with 32 A d Engi Regi 4% B Lr0op
commander, | am a firm supporter of “the iracked Mafka'. Many poople bump stan
the lengs on @ cigaretie each morning, an armourcd engincer cocks an ear o the
sound of the Chieftain and inhales deeply. Amother reason for waxing lyrical about
a tour with 32 Armoured Engineer Regiment is the variety of 1be life. Besides aking
part in innemerable Battbe Group exercises and autumn Field Troop Exercises | FTX),
| have seem many paris of the world during my tous; Norway on the Linit Expediion
Leaders Comrse (LIEL). Austria with the iki team, Cansda on exercise and adventure
training, and finally Mew Fealand on Exercise LONG LOOK

I first weote an article for the Jowrmal o the end of my first tlowr as o troop
commander, under imstructioss from my Commanding Offscer. It was. probably
desagned as & tesa of my ability to write, before gaing 1o RMCS Shrivenham. Again
| am puiting pes to paper, having finished a towr as troop commander, under
instructioss from my Commanding Officer. The reasos on ihis occasion was definitely
"t pound of flesh” for going on LONG LONK (as | ad previously demonstrated
my ability 1o write by submitting a written application for LONG LOGK).

Captain S G Tenison
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My application skipped through. and | endersiand that the firmt my Commanding
(Mficer knew of the application was when it was acoepted s May. | setthed back in
comloriable contemplation of a few quiet months in the South Seas. Two letien
artived on my desk bn the early summer which effectively put an end to this smugses
The first was a list af Public Informatkon anscles 1o be wrilten for ihe Regiment. One
serinl was “Ex LOWG LOGKT, Captain Tentson 1o write an article for the RE
Jowraal”, The second letier, from New Fealand, imvited me b0 prepare a one howr
ecture on 1he role af the Roval Eagi s on Op CORPOIRATE. | began 10 feel that
LONG LOOK might sot be suck a im?:u. with the work arrivimg befare deployment

Tonnn Crass 70 Niw LZEalasn
ArreEr all preparations had been made, inoculations wp to date and suitcases overfifled,
| was despaiched to RAF Gwierslol for the catwarnd flight. | say despatched because
| was wheeled om my way following an excellent champagne breakias provided by
friends in the mess. Day Ooe of sur “all stops 10 New Zealind jowsrney” ded not begin
wgll, The plase was to stan froem RAF Brize Norion, and degart (rom RAF Guieriioh
al 1130, We were finally sirborne at 1730, In addition we were flying third class in
1 RNFAF C130, The drawbacis of tkis mode of travel were overshadowed by the
itingrary and sccommodation; Gasder, Washington, Travis, Hawail, crossing the

Pt |, Waskiki Beach, Hawai

mternational dateline to Fip and fnally New Sealamd with some very mice Bolcls on
the way (all AA recommended )

O arrival it was rumowred 1k watches shoald be put back twenty five years, but
ks was proved false. They should oaly go back ten years. Despite such a pleasant
jouracy, ahd the rigours of 8 Hawasilan besch, we were ol wad 1o leave the nircrafl
The throb of the emgines rang in the cars for many days afier landing S0 ol last we
were on New Zealand soil, having landed at Whenuipai, Awchlamd. Thene was mech
excitement all rousd a5 we embarked on the second siage of our adveniure

Fimst IMrrEssioss
My Base for the next tknee and 8 hall months was 1o be Papakura Camp, twenty five
miles south of Awcklasd. The camp howses | Task Force (TF) and w0 has & minture
of mnits. In the one camp is the headquaniers, two sgmals squadrons, an engincer
squadron, & irensport sguadron, New Zealand SAS group, a gusner regiment and a

Pom Sendor 1
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Photo 2. Officers Mes Annex, Papabsra Camp

workshops (and probably some orgamisations which | did net sec). The camp seensed
Tairty friction free compared with mised unit garrisons im UK. There were about
S{0-B00 regular soldiers, male and female, on camp.

The integration of the Mew Zealand Army is very different from cars. Firsly
women serve as far forward as brigades and are recruited into a unit such s signals,
rather than a5 WRAC sorving with signabs. Secondly many regalar units are ai half
strength, 1he other Imil being territorial troops. The two, regular osd part-time, exist
side by side extremely efficicntly. Some of the wnits within the TF are entirely
Territorial, such as the tnfamtry battalions. (The TF had no regular infantry}

The way forward for this narrative will probably bea ramble through 1he occurrences
and impeessians of three apd a hall months in New Fealand. There is much 1o sy
and o good deal will have 1o be omitied

2o You Wast 1o s OC™

O reparting 1o ihe Officer Commanding | Field Squadron RMZE, | was asked when
| wanted to take my leave. This scemed an excellent way 1o star, and certainly my
photograph albums show the results of treating this question with the seriousmess
which M dosorved. Oul of some 300 photograpbs only aboui ten are of military
wubprcts

| wme eaper o gel o grigs with my jobin Mew Zealand snd wanied 1o know wha
| was b do, besides taking beave. | had expecied fo command a troop of iradesmen
The OC guite casually asked me if | would mind being Second-m-Command far
while amd if | comsld fit im0 eomple of wooks as 00 The two incumsess were denciiing
their posts, ane for a diving holiday in Raratonga (Jourmal Sep 85) (called a milstary
task, of 0 be said) the other for & comre in Ausiralio. | made the most of being OO
Because squadrons are not given to troop commandens cvery day. | did not manage
o press a claim For pay of kigher rank, despite the awesame responsibilities of the
lask

JazrarEmics

Havine reparted for duty § fell in with the squadron routise. Much time is devoied
to physical trakning and with bess threat tham that facing |51 British Corps it is casily
fited imio the programme. The first Thursday morning session was Jarzajetscs || think
thal i the correct spelling). To inkabiants of tbe Noethern hemisphere serobscs

Pom Sendor 2
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would be & more comman pame. Full of scorn | went 1o the gymnasium nol cxpociing
1 get out of breaph. How wrong | was. It is an extremely effective and enjoya bl form
af physical traiming, net for the Taind hearied. Imagine two husdred male and femake
saldscrs moaning and groamisg through fifty minwtes of painful excrcie 1o s,
whibe an incredible body performs incredible contortions on sage. 1 believe tkal the
APTC should brighten their image and recruit Janc Fanda for phiysical traiming. Ma
cocrcion would be mecded 10 attend

| spent part of my time doing routipe squadron administration The sguadron he
& strength of abowt sixty regubar sobdiers and fifty territorial soldiers. The Second-
-Command and training wing are respossible for the training of the territoal
scldiers, with the adminkstration dose by ane of the clerks, The territarial soldiers
have weekend and cvening (raising and take part in the annual camp with the regalar
waldsers.

Thie role of 1 Freld Squadeon is to provide Engineer support 1o 1 TF and an airborne
troop for the Rapid Deployment Force. Daring the year they spend seven manihs on
construction jobs and five months om combat enginecring. They do many jabs which
are done by the Property Services Agency in England and the stasdarnd off work of the
artisan tradesmen is extremely high

Tuoors Russano 1w e Dimecmioss

My majar occupations were writing a section competition exercine and plansing the
squadros’s involvement in the Australia. New Zealand and L nited States (ANZLIS)
CPX calted Ex TRIAD, The irrevercnl named the exvercine “TROOPS RUNNING
IN ALL DIRECTIONS . TRIAD is a bicnnaal event 1o exercise the three brigades
(1A%, 1 N2 2 US) of 4 (ANZLS) Division. The memorable paris of this exercise
were spent dkiing, We worked shifts of six hours on, twelve hosrs off. With skiliclds
om & nearhy valcano we ook every opporienity to get away from the exercise

The section excrcise 1ok plage ot the end of October, in glorious spring weaiher
We deploved 1o a pair of isbands in the Hauraki Gull. The ilands are scparaied by
ten foet of waber a1 high tsde, but there i a causeway between Rangiolo (a volcani
wland) and Motutapu (s sedimeniary nland). The two ilands provided a greal range
al 1errain and going for the exercise. The aims were bo practice bkadership, vanous
milidary skills and some improvised Beld engincering. Motutapu is 2n area of rolling

Phaia 1, Improvised Catile Bridpe. On Mamuiapu Island

Pom Sendor 3



i THE ROVAL ENGINEERY. MILURNAL

"hote 4 ¥View lrom Cullens Pt Sosrh Dulis

grassland with some sicep sided valleys but mothing higher than about eight hundred
feel. This mland was msed For most of the evercise. Besddes the waual weapos Tewli,
patrolfing and mines and booby traps the major task was the comstruction of two
cattle besdges. The beld section sppeared on site to find & large box frame girder, with
timbscr for docks and abutments. Carry on! The two bridges were excellent and showld
give pood service for many vear

The Ramgitoto part of the exercise was considerably tougher. The sections moved
up 1o the summit of Rangitoto 1o do a map reading and signals exercise. The map
resding was particularly well bocated with a view for miles over the Galf and Auckisnd.
From this stand the sections moved on down 1o the coast and patralled alang 1he
north coast and back onto Motutapu. A round trip of some twebve bours hard alog,
walking on razor sharp volcasic rock. The vegetation om this istand is dense bush 5o
ibe scctions could take no short cuts wcross the mland. This phase of the exercise
caused 3 number of pames 1o be coimed for the "Pom’ who wrote the excrcise. With
a corporal from 9 (Parschuie) Fickd Squadron abso sttached to | Field Squsdron, |
was once referred 1o, on the radia, as ‘Pom Semior”, Standing by the set | was able 1o
peck wp the handsci and reply “Pom Senior speaking™. Apparently this caused quite
8 sdir at the ather end. The finale of 1he evercive was 2 night smbesh which it up the
sky and disturbed the sheep. The enercise was most enjoyable, not just for Squadran
Headguarters who were not ender pressere, Even 1he soldiers enjoyed i (in parts),
felt it 1o be worthwhile and worked exiremely hard

“Wnne's THE Fapgiasm?®™

My last major effort on work was the lecture for the Carps Cosference. | was igmaras
of much of the sapper isvolvement in the Falidand lslsnds and wondered how | would
b able to keep going for half an howr, ket alone ose howr, By wemding a begging better
before departure | received help from many quarters and naterally ended up with
mare material than necessary. The lecture and wlides were extremely educations! for
bath the nndiesce and locturer. It was s marvellous oppartunity o sing the praises of
the versatile Sappers. | even managed 3 joke on the obscwrity of the Falkland Islands:
ust like Awsirala, everyone knows it's down there bui nobody cares much. This was
said 1o an audience of New Fealanden who like saying such things about the
Amitralinns. The Australian Chief Engineer Cobonel ] A Crocker RAE was alsa in
the audsence.

Pom Sendor 4
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All work and no play is not the phrase to describe Ex LONG LOOK. | was allowed
plenty of tinse for travelling: Rotorus, Tasrangs and visiting relatives a1 Wellington,
Ngaruawahia akd Havelock in the South lskand. | spent meost time im 1 Marlborough
Soendhs in the South lsland, an area noted for scemery, sea food, gobd miniag and
fesresiry among other things. | spent four days trekking in M1 Richmond State Park
in beautiful but dry countryside: one day on the mail run in the Sounds and some Lime
just walking n the valley and on a farm

Journeying north fallowing Exercise TRIAD | spent twenty four hours at Rotorus
with another Long Looker and & Mifori driver who showed us around. It appears to
et tousist spot in New Zealand appearing in all the guide books. It was certainly
popular with the Americans and Japamese, and like many tourist spots il was
commercialised catering to American lastes apyway, The profligate use of the
sstural steam for beating botels has reduced the pressure 1o the extont that the
thermal area, which cveryone comes 1o see, is virtually extingt

RETURN OF HERCULES
AT lnst after sl farewells the time for departure drew mear. We left Wheauipai on
& Hercules for another seven day island hopping boliday. This time travelling via
Raratonga, Hawaii, Los Angeles, Washington, Azores and then Gutersloh,

We were all sad to leave Mew Zealand, 8 beautiful country with friendly peaple
and a pleasant lifestyle. The journcy bome was for many a time for looking Forward.
For myself a wock with the Regiment in Germany, a place where | made many god
fricnds, before mare farewells and & move to 39 Engincer Regiment.

Three monbs kater | book back om my time in New Fealand a5 & most interesting
and worthwhile time, With over three busdred photographs in my album | can casily
picture myself in MNew Fealand. | was made to promise 1o return there, and | really
need B0 persuading. Fortunately, so-one in the Army is indispensible, so | am on my
way 10 ask the Commanding (Mficer if | may have my six works annaal leave in ane
block mext Christmas, (or maybe | will spply for LONG LOOK again)

A Sentimental Connection
MAJOR-GENERAL D M GRAY, B 3¢ (CE). M Eng. P Eng. CD

Major-General Donald M Gray s the
Senioe Military Engineer in the Canadian
Forces ond currently holds the appoini-
mewt af Chief of Construciion and Proper-
fies i Nariomal Defence Hreadguarters.
General Gray is @ I958 grodwate of the
Rayal Military College and holds both a
Bachelor's and Masier's degree in Engi-
meering. He i a former commanding affi-
cor af 3 Field Squodron RCE. He bas
comimanded | Comiruction Empimecring
Usir amd war Fase Commander at CFB
Chilliwack, rhe location of the Canodian
Forces School of Military Engineering. He
is @ corresponding memiber of the fmeritu-
riow of Royal Engineers

O the 26 May 1874, Her Majesty, by and
with the advice and consent of the Senate
and Howse of Commoss of Canada assented 10 an Act which established an institation

Major-General D M Gray B Sc M Eng
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for the purpose of imparting a complete education in all branches of military tactics,
fortifications, engineering and general scientific knowledge. .. .. ... Following this
Acton | July (876, the Royal Military College at Kingston opened not only its doors,
but aiso a long association with the Reyal Engincers.

The first Commandant of RMC was Colonel E O Hewett, CMG, RE, and his
appointment lasted cleven years. He is remembered for having established RMC on
a firm military and educational footing which contributed to the development of RMC
inte a national institution. '

The Royal Engineers (as well as other Arms} offered commissions to selected cx-
cadets from the carliest days and these commissions were cagerly sought. While this
practice ceased during the first days of World War Two a number of firsts occurred
by RMC ex-cadets serving with the Royal Engineers.

The first ex-cadet to enter the Royal Engineers was Arthur Hope Van Straubenzee
who was commissioned in 1880 and had the distinction of instructing at bath Kingston
and Chatham. Huntiey Brodic Mackay, who was commissioned in the Royal Engineers
served in Bechuanaland 1884-5 and as CRE in West Africa 1887-9 and won the first
ex-Cadet DSO fighting tribes near Sierra Leone. The first ex-cadet killed in action
was William Henry Robinson (CRE west coast of Africa 1889-92) who dicd while
attempting to blow up the gate of a stockade at Tambi near Sicrra Leone.

These foregoing historical notes serve only to provide a glimpse of the RMC/RE
connection. My real purpose was simply to write a short intreduction to cover an
event that took place at the RMC on 30 September 1984 in the presence of
Brigadier-General Frank Norman, Commandant. The following words, which nced
50 further explanation, were spoken by Major-General George Spencer, OBE, CD,
who prior to his retirement had a long and distinguished career in the Royal Canadian
Engineers. After his retirement, all Canadian Military Engineers were delighted and
honoured that he served as our Colonel Commandant,

“This story is largely about Commandants of the College and about Sappers so it
is fitting that it should be told in the Office of the Commandant and in the presence
of Colonel Sutherland-Brown, Colonel Commandant of the Canadiar Military
Enginecrs.

“Mindful of the debt the College owes to its founding Commandant, Colonel EO
Hewett whe conciuded a distinguished career in the Royal Engineers in the rank of
Lieutenant-General; proud of the fact that his successors included five Canadian
Sapper Commandants; recalling with pleasure the close ties which existed between
the Royal Engineers and the Royal Canadian Engineers, tics which were fostered by
the fact that until 1940 many ex-cadets accepted commissions in the Royal Engineers;
the acquisition of a military memento belonging to Colonel Hewett was a logical
target for the five successor Commandants.

“Our two distinguished senior Sapper Commandants arc represented by their
families, the late Licutepant-General KG Stuart by his son Group-Captain VCH
Stuart; the iate Majer-General HFH Hertzberg by his daughter Mrs Dagmar Nation,
and also involved but unable to be here today his daughter Mrs Théa Gray and his
nephew Captain PA Hertzberg RCE. Regrettably Major-Gencral JA Stewart was
unable to be here today. The other former Commandants concerned, Bripadier-
Generat WK Lye and 1, are pleased to be here in person.

“So it is with the greatest pleasure that by, or on behaif of, five Canadian Engineer
Cammandants we present to the Museum of the Royal Military Coliege of Canada
this Royal Engincers badge which belonged to our distinguished predecessor Colonel
E O Hewett, Commandant 1875-1886."

Qur tics with the Royal Engineers continue to this day, as five young officers from
the Canadian Military Engineers are presently serving with Royal Engincer Field
Squadrons. The presentation of the Hewett Badge to RMC by our former engincer
commandants expresses a sentiment which 1 hope will enhance the spark of professional
kinship.
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Plats 1. The front asd back of the Howeti Badge, sow i ibe possession of the Roval Military
College of Cansda

A Sentimental Connecting (1)



Exercise Sixth Shot
Carrun T W Wyn RE Exo Tecn MHTTA

The author enlisted in 1960, Me was
traimed a5 a Plant Operator and served in
BAOR, Aden. PRA Wing, Hong Kong and
Canada. In [975 he wai trained as @ Mili-
fary Plant Foreman and complened rowes
im Cyprus, Nepal, the Traiming Regiments
and agein the PRA Wing. Commissioned
im [984 he is currently serving as Resources
Troop Commuander in 80 Fleld Support
Squadeon

Tur “Shot™ exercises are a series of minor emgineer projects designed 1o practice the
artisan trades and are conducted snnually in Gibraltar. In 1985 Esercise SIXTH
SHOT was completed by the Resources Troop of 60 Field Support Squadron. The
exercise comsisted of four entirely separate projects thal were 1o be completed for
thres independent customers. The subject matter was diverse and certaisly could mol
be described as routine. The albotied tasks were as follows:
1. Indooe Ramge. This involved completely ing an existing 25vd indoor range
situated in the galberies inside the southern end of the “Rock™, The work involved
the complete demalition of the isterior, including training roam, and the rebuilding
ta the latest NRSA specification (25m). The Nissen structare was reinforced with
new purling and some new ribs and then completely covered with  new layer of

mineral fiel,
2. Royal Navy Yourh Club. The work involved was similar 10 the range and
comsistied of partial demal and rebuilding. 11 involved mest of the sriisan trades

and enabled the plumbers and pipefitiers 1o practice the now rare task of plumbing

into cuisting sewer systems. 1t also gave the bricklayers the oppartunity of laying

a concrete Boor and then findshing by laying & screed

3. Dvawbridge Mechanizm Refurbishoment, was to be the task that would keep the

“black™ trades employed. 11 involved remsoving an ageing rusty mechanism from

the Lamdpont Tunnel entrance and geserally making good.

4. Renowvalion of 32b camnon and the Monufacture af @ Carriage. The Gibrahar

Mustum Trust had fousd a 32 pounder camnos asd were very keen 1o have it

refurbished, a carriage made for it prior to establishing it a5 & Tourist attraction

at the Moorish Castle. This was 1be fourth task for 1he Exercise and it was 1o

provide some interesting challenges.

The mounting of the excrcise was not without its high spots. Op YELSTEAD
severoly restricted pre-project traiming as did the Regsmental Cadre. Modes af
transport were to chamge twice, permitted freight was to fucteste from | $0001bs
airfreight to mil and finally to two & tonse containers of sea freight. Being told of the
non-availability of critical engincering items at 1he eleventh hosr cnsared the build
up to the exercize remained sctive. Despite these minor set hacks SIXTH SHOT was
mounted ai the allotied hour. Another high spot was reached when the advance partics
flsght was diveried 1o Portugal and Enally arrived in Gibraltar one day before the

260
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Phasts 1 The completed ariicle. Note the maskings on (ke end of the frunnicn

main party. On arrival the Troop was deployed ino varios sl sections and all Four
tasks were atlacked simuliancousty. The complementing of the troop with Clerks of
Warks Electrical and Constrection proved a great boost and it is unlikely that the
ghoctrical work would have been compleied had it not been for the Clerk af Works
i Ebectrical)

The indeor rasge was by far the “major™ project of the four and completely
occupied the Clerk of Works (Electrical) and ten tradesmen. This was al thmes
supplemented with Comban Engineers who were employed mainly on the roofing. This
was a very unpleasant job as the space between the top of the Missen Hut and the roof
af the chamber was is places only 0.3m. The carpenters were employed replacing
purlins, rebuilding the siedwork and reboarding tbe iraining room, cladding the
baffes and building the bullet catcher and targer holder. The complexity of the
electrical systems proved too much for the two class 2 tradesmen and only the timely
imtervention of the Clerk of Works enabled the task 10 be completed. The clecines
were completely new amd included ventilation, heating amd a variety of lighting
paraphernalia to suit most conditioss, Some conventional brickwork and interesting
sheetmetal work completed the ramge construction

The refurbishment af 1he Youth Club was more routine but provided some excellent
wraining for the tradesmen. Much nocded plumsbing and pipefitting coupled with screed
laying benefited the relevant trades enormously. Genuime tiling, painting and decor-
ating was much appreciated by the painters and decorators wha were often reinforcod
with combat emgincers who were employed as “Brush Hands™. Some minor clectrical
wark completed thas 1ask.

The drawbridge mechanism proved particularly interesting. The bridge had mot
been lifted for many years, indeed the cuisting besdge would undoubtably fall 1o pieces
if it was ever attempled. The mechanism conmsisting of an upper shafl and a lower
shaft which were comnected by chains from the drawbridge through 1o the counter-
weight box that was situated in two renscrs, The shaflts were completely seized and
the rails for the counterweight bon were caten away by rust over the bottom third of
their run. O dismamntling only one casting was found 1o be broken and all the brarings
proved to be in excellent condition. The bridge locking mechamism unfartunately was
fot complete. Mew metal was welded 1o the nanmers and various wheels, the complete

Exercise Sixth Shot (1)
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machine was cléancd, greased, reassembled and then “proved” Unfartunately only
a simulated lift could be attemptod but sufficient information was obigined 1o assist
luture impravements,

The 32 pound cannon was completed by two carpenters and the add general duties
mian. The barrel had been buried for mamy years and was encrusted wilh mud and
concrete, A woek was spent chipping away at the sccumilbaled debris befare some
very interesting data was found. On the end of the left 6 trunnios the nmmber, maker
and year of manefacture was found: = ., 75311 .., CARRON 1809" Fariher
cleaning unearibed & fine crest, W incvitable ordnance mark and some [mleresting
ranging marks rousd the base. The carriage made of oak had some hidden challenges
The drawings available were for “pescral™ 121h carriapes. We soon discovered that
uniformity is not one of the strong points of niscteenth cemlury cannons. [t woukd
appear that weapons of the sape calibre came in many lengibs and diameters.
Considerable changes to the positioning of the “cheeks™ af the CAITiage Weft nocessary
la tallor our canman fo ils permament parimer, The positioning of the gun onio the
“Checen™ Charlatie battery adjacent 1o the Moarish Castle proved a positive challenge
The distance from where ibhe crane could drop the barrel (onlv) o its fimal resling
place was some 40 metres. This manhardling operation was schscved by manufacturing
a camnon irolley which was controfled by the Troop Tug of War team. The barrel
weighed some 3 tonncs and this had 1o be lified 1.3 metres in order 10 position the
carriage beneath it 1o facilitate final fitting. This was completed by using four trolley
jacks and masses of timber packing and mecessitated three separate lifts, The twa
[picces matched perfecily and the general appearance was greatly enkanced by the
very sccmrate ronwork that had been manufactered by Engincer Resources at Laong
Marston

The exercise had lasied six wocks and had provided some excellent ariisan Uraining.
All the tasks had been completed on time and all cestomers had expressed their
satisfaction. The DRPR prodeced by 64 CRE {Whs) had proved realsstic and 1he

military units in Gibraltar tasked with assisting played their part admirably. The men
employed had enjoyed their stay and had not only benefited from some excellent
training, Bad the added bonus of regular trips 10 Spain aed the surrounding countries,
bt had also taken advantage of the many sporting aned recreational (a¢ilinses available
im Ciibraltar

Exercise Sixth Shot (2)



. On Crossing the Rhine
LIEUT COLONEL BRUCE W REAGAN

Livst Colonel Brwce W Reagan was Bai-
turlicn Cosmmaader of the | Sk Engiacer
Combai Batralion ar the time of the eventy
revouated im this article. He retieed frone
rhe Army in 1965 amd is sow rafopiag @
second retivement after fifteen years as @
consulting enginers. His article "Sir Don-
ald Bailey's Little Gem™ appeared in the
Diecermber 1084 Tournal

O the evening of 22 March 1943 General George 5 Patton's forces were fronting
the last major chsiscle 1o the heart of Germany—the Rhine River, Althoagh a beadge
had been captured some weeks before 0t Remagen, and o bridge-head 1enuously held.
this was 1o be the first river sssault crossing of 1his famous stream sisce Caesar's
time. Geseral Pation had been goading his troops 1o pet 1o the Rhine with mose than
hiis uswal #eal. Only later was the rexson For such extra drive revealed. He knew 1k
Hiis archerival, 1he detested Field Marshal Montgomery was mountisg an extensively
plamned assault further-downstream for the naght al 23 March and Patton wanied
this plum for bis credits.

At the final co-ordinating conference for this nction just before dark, it was revealed
{hat the engineers respossible for the crossing were 1o be sugmented by a variedy of
supporting units, Incleded. in addition 1o exira bridging supplicrs, wede smie
generators, anti-aircraft and field anillery, special umits trained in probective boom
construcison (& maust based on recent Remagen experience) and marne importanily, a
LS Mavy Detschment of Landing Craft, Vehicles and Personnel (LCYP) for working
in the sireng Rhine currents.

The bridge location, long before established by the Third Army Seall was 10 be a1
an existing ferry site near the willages of Nierstein-Oppenheim. just south of Mainz.
A river hiarbour with a riverside levee provided some protection from opposing direct
fire for blage of the equip The plan, conventionsl for such actioss bui on
& commiderably larger scale than therctofore, was 1o ferry the infantry acnos in small
row boats For skcalth in overcoming bank side defences, them 1o follow with a build-
wp to provide a protective sield for comstruction of a bridge. Once reasonably secure
the bridging could be started. It was schoduled for 0300hrs, a few howrs afier the
assault started. A distarbang bia of mews at the conference was that the landing crafl
were still en route but having trowble making some of the short tarns at the masoary
curnered sireets, 1ypical of mamy German Villages. Some houscs had 1o be destroyed
befiore the bong loads could getl 1hrough.

mhﬂumwﬂthm.umtbeﬂmhulmﬁny.mmpﬂdd
thirty-foct pacamatic rubber floats cach supporting two siecl beams spaced 1o
sccomamodate the treads of & tank. These only twelve foot sections when floated inlo
position, pinned together for articulation. and properly anchored, could sepport the
thirty-five ton Sherman Tank. [L was & bairy and undulating passage with foais at
times usder the water surface, Pre-assembly of the sections—one inflated float, two
treads, mecessary pins, ¢t¢ making up one treck load, had already sarted im the cover

LY
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Phate | Asembly Arca for the Soating tresdway berudge

of a forest to the rear. A1 the conference it was decided that ihe landing craft woald
be given priarity on placement in the water 1o hasten baild-up af troops on the far
side. Two were (0 be pasigned 10 the bridge assembly,

A complication arose. How could the bridge be properly anchored under these
gromnd conditions? The approsch was 1o be at a former, and still active, stone paved
ferry slip which was just at the end of the harbour cutlel, Near shore anchorage by
long steel cabile guys 10 1he bank would prevent pazsage of the remaining floal soctions
a1 about half way across. It was decided that 1he bridge would have 1o be assembled
fram the far 1o the near shore—nol comventional but do-able

The initial crews and equipment, minimized as exploratory to determine exient of
any opposition and o avoid any appreciable losses of cither, were in posithan to move
to the karbosr by H bour. Most of the landing craft had srrived but alas, not the
unloading crane. At the harbour, after some bead-scratching. it was decided 1o cut
& ramp through ihe sione revetment by daorer, slide the eraflt off their carriers and
push them in with the dozer. Amidst cries by the Navy commander of “You can't do
that 1o my hulls™, the craft were soos in the water. Concurrently assembly of rafis
consisting of two sectioes of bridging was underway. There were to be forty-one such
ralis to bridge the 972 foot gap. The first raft was towed across amidst splatierings
of water from poorly directed arillery. On arrival, the leader, sensing possible
complications, decided he'd betier check the surrounding howses 1o ensure that no
obscrvers brought in moee effective artillery fire—especially with daws and bettered
visibility approaching. The covey of ememy artillery spotters be overcams were cither
100 sarprised 1o react o disconsolate with their position and as dawn came on 5o did
the obscuring smole screen 1o inkibit further observation,

The smake was effective except for the mever before scem first jet sirerafi—the
German Me 262 They heckbed the operation sl day but their speed and apparenily
incaperienced pilots resulted in only ane hit but the damage was quickly repaired.
Later, we fousd their source. Deep in a forested ares, a single assembly track ended
al 2 mearby sutobahn. Once assembled, it was assumed, a pilot was fold %0 po up and
take cat the Nierstein bridge. Consistent over and under dropping of lis armamest

d d the pilot’s inapprecistion of the jet speed.

On crossing the Rhine (1)



0% CROSEING THE RHINE 265

At 1B0Ghes the last connecting pim was in place and the armour staricd rolling
worass. 11 was |k the fast lane on as Interstate. During all this time the protective
Barriers were going in. They were in three scparate bands streiching at an angle sCross
the river, well wpstream, The eppermost was of several steel cables well anchored.
Boated by $5-gallon oil drums and intended 1o deflect or stop any damaging barge.
The second was a single cable aluo floated, with concertina barbed wire on lop and
wite mesh suspended 1o thwarl any swimmes from going over of usder. The third was
a series of three log booms, lashed togsther by wire cables and expendable if a surface
floating mine should hit them. Alosg this stretch of river there were also low level
artillery and skarpshooters o take out any foating identifiable, large or wmall

The always active Rhine had a number of sunken barges sbandosed along iLs banks.
Its rapid change of water edevation dictated arders to ensure that all such Rotsam be
securely tied down. Unfortusately, mot all were. The first sight at dawn on 24 March
was @ disturbing =S" wave in the bridge. A barge below the lower boom bad re-
floated wnd found its way into Fouling the anchorage and leaning against the bridge.
There were some 1ense maments in re-cstablishing proper anchorage. Also that night
there was anciber mear tragedy, Two “Gamma”™ swimmers, men in rubber diving
suils, were apprehended coming out of the water, hands alofl. They professed o be
an especislly trained under-water demolition team. That they had gotien Imto the
waler severdl mikes up stream, with mageetic mines strapped 1o their backs and a
kaiifie 1o cut them off. The intent was to float 1o the bridge, hunch up 1o attach the
misses, et ihem off and Boat on down 1o see the bridge destroyed. Fortunately, the
anti-persoaal boom diverted them

%o ended & memorable day beightesed by the presence of the ebiquitous Cienscral
Patton, Orverbooking the traffic moving across, bis query was “WWheres my third
bridge?™ (There was a second finished a few howrs after the first a hall mile
downstream)® =1 ardered three bridges and 1 see only two.” Needless 1o say a third
bridge was pul in-only to be ranely wsed bocause the whirlstorm al action kad passed

Phoin I The bridge looking Wesa, completed at 1800hrs 23 March 1945, by | 50th Enginocr
Comhbat Batalioa, lengih 3720

On crossing the Rhine (2)



An Officer but Hardly a Gentleman

Carran (RETn) P J Stevess WRAC RE

Peany Stevens (née Denton) was commis-
sioned inro the Womans Royal Areny
Corps im January 1981 and became the
Sirst woman fo be permanently employed
with the Royal Engiacers. After serving
Jor four years on @ Short Service Com-
mission she hai retived to join the ranks
of underpaid wives and mothers. Her pre-
vigud experience (n emginecring befone join-
ing the Army wai @ firil class honowrs
degree im Naval Architecture obiained
Sromt Sourthasipron University and one
\ year of working with Atking Revearch ond
Development

SRLECTION

AFTER ome year of working in civilian life
| realiscd that there must be more o life
- 4 than carning large sums of mosey by cajol-

img & temperamental competer into pre-
dicting 1he motions and stresses induced in foating oil rigs being used in the Morth
Sea. Drastic measures were called for and therefore | approached my local Army
recruiting office. Being October the no doubt wise but gverstretched corporal smiled
and explained that he did not thisk that the Royal Engincers employed women, |
periasied and having got the same answer from the WRAC recruiting office in Landon
retumned 10 the computer 10 formulate mew plans.

Unbeknown 1o me the WRAC passed my spplication 1o the Royal Esgimoers and
the recruiting cogs creaked into action resuliing inm an inerview with a charming
district recruiting officer who srrived complete with pre-RCE, RCH and training
course dates. Less than two montbs later following a fus and challenging pre-RCB
st Chatham and & more mundane RCH st Wentbury, 1 reporied 10 the WRAC
college.

TharsisG

| completed the mine week graduate enlry traming course ai Camberbey as this was
the only initial training open to me. | will 8ot dwell on this part of my training as the
WRAC training has changed comsiderably since this time: the six months course now
being held at Sandburst. Suffice it 1o say that althosgh the training was prabably
adequate for WRAC officers intending 1o become assistant adjutants or WRAC
platoon commanders it fell far short of giving me the background training | required
for Chatham. The lack of experience in tactics and feld craft was fo prove &
pychalogical if mot a practical disadvantage on the YO course.

Following Camberley it was baptism by fire with a three week attachment with 22
Engincer Regiment. In retrespect this break offered an excellent oppartusity to make
up the deficiencies of the WRAC training. However the time spent attsched 1o the
various parts of the Regimesi did convince me that | had not just made the biggest
mistake of my life.

The first part of my YO course, the comstruction course, made me foel much mare
it home and was 1o prove very useful as my troop commander's tour was 1o be with
a constreciion squadron. The secand part, the consbat engineer course, proved both
challenging and enjoyuble. | was fortunate o have female company for the YO course,

Pl

Captain P J Stevens WRac RE.
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Captain Debbie Foggin WRAC was temporarily attached to the Royal Engineers for
the course and a subsequent tour. Her moral support made the steep learning curve
much more fun, Before the first exercise 1 had never cooked compo or handled an
SLR and spent days wondering what a “basher™ was. Needlcss to say [ survived and
my antics must have caused many a wry QMSI smile. [ recall the first mineclearing
I ever tried on a night excrcise ¢lad in a huge pair of combats without braces. |
expericnced some difficulty in crawling along the ground between cow pats and thistles
trying to locate mines whilst holding my trousers up. The directing siaff viewed the
entire operation through an image intensifier. However, fortunately they did not give
up and less than three months later as Staff Sergeant for a double span MGB build
at Upnor I not only get the bridge in in record time but felt confident doing it.

In summary the entire YO course was to prove perfectly possible for women. Even
those parts requiring physical strength, for example bridge building, simply required
determination and enthusiasm. For other ladies I would recommend this as an ideal
way to lose weight although it tends to lead to disconcerting biceps size. Throughout
the course I continued to fail to grasp any tactics which was mainly a personal failing.
I also lacked practice in giving a workable set of orders which resulted from the short
WRAC training and should not have occurred if [ had had TA or OTC experience.

Troor COMMANDER

I understood when [ had been accepted for permanent employment with the Royal
Engincers that 1 was to work mainly in the PQE side of the Corps. I was therefore
not surprised when posted to 52 Construction Squadren to enable me t0 obtain some
ground experience. I did sense the relief on the part of all the other potential units.
Back in Tidworth on a full tfime posting the challenge of proving that not all women
arc dumb and blonde began in earnest. To my surprisc | found the Officers Mess
caused problems that I had not envisaged. In the same way as any other lone women
in this bastion of male chauvinism I found that the sometimes undivided attention ]
received when I was just trying to relax was not much fur. However after several
months peace was eventually established without too much male pride being lost. As
far as tife in the Regiment was concerned I felt my position was no different to that
of the WRAC Assistant Adjutant and found new problems with regimental duties
once 1 had mastered the art of petting into the Orderly Officers’ landrover in a No
2 dress skirt.

In comparison, my job as a troop commander was far more of a challenge. My
troop Staff Sergeant was everything I had come to expect from my YO course. He
never did divuige what crossed his mind when he was informed that he was to be
awarded the doubtful privilege of the first female troop commander but T can weli
imagine. My Staff Sergeant had an exccllent ability in ictting me do things my way
but then rescuing me before too many mistakes were made, In this respect I was
probably no different to my male counterpart. However in addition he was to prove
one of the few people 1 worked with in the Corps who could correctly anticipate any
unusual probjem areas. How many troop commanders have a chance to accustom
themselves t¢ the decor of their troop lines before the first room inspection on the
pretext of showing me their exact location, In summary 1 felt we made 2 good team
with the division of labour probably more clearly defined than normal; 1 handled all
paperwork, PR, welfare and morale problems leaving stafl to get on with the nuts and
bolts of the job in hand.

The other members of the troop seemed to adjust to the change with very few
problems. [ was judged, I suspect very much by the same standards as my male
counterparts. My inability to drink at their relentless pace was countered by the
novelty of being able to dance with your troop commander at squadron functions.
_ Their loyalty was all 1 couid have hoped for and was demanstrated usually to my
disadvantage on numerous occassions. In one exercise at RAF Bruggen they took on
the rest of the RAF junior ranks bar after one of them considered [ had been insulted
and were sent to cool off in the Guardroom. Less than two days later they were back
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again having been caught carrying out a troop raid on the RAF Stores to procure”
Ma'am a correctly fitting pair or wellingtons, a problem which I had previcusly asked
the G1098 Storeman to rectify.

Duringthe year [ completed several CPXs and a squadron cxercise at RAF Bruggen
and Exercise WATERLEAP 82 on Meaford Range in Canada, | thoroughly enjoyed
the time and although my approach to various problems may have been unosual the
results seemed satisfactory. My only fow point if | could call it such was towards the
end of the five months on Meaford camp where as the only women with 250 men 1
was beginning to doubt my sanity.

FURTHER POSTINGS

On completion of my year as a troop commander [ was sent as second in command
to 522 Specialist Team Royal Engineers in Willich. Again this posting had been
mapped out from the start and the emergence of the Falklands situation meant that
Willich was a better choice than Barton Stacey. A number of problems quickly
became apparent; & degree in Naval Architecture was no substitute for the long civils
course 2t Chatham and T felt technically lost in the past, During my year as a troop
commander [ had thoroughly enjoved working with soldiers and did not relish
returning to arp office. Finally [ was the only unmarried member of a somewhat elite
Officers Mess and the youngest living-in member by 22 years.

Fortunately my plight was discovercd by the Commander Engineers BAOR and
after three months 1 was sent as a combination of second in command and adjutant
to Kiel Training Centre. Although this job was net specifically working with engineers
it did give me valuable experience in the felds of adventurous training, Army cutbacks
and visits of senior officers. Towards the end of this time with the completion of my
intented three year SSC in sight I felt that I had not achieved enough with the Corps.
However my futere marriage to a Royal Engineer and my determination to extend
only if I could get a posting to the same arca posed somewhat of a problem to PB7.
All parties concerned agreed that we should not serve in the same unit and with my
husband joining 28 Amphibious Engineer Regiment as Adjutant my options were
limited, The problem was solved by posting me as the Intelligence Officer for the
co-located 35 Engineer Regiment although there was a small drawback. In the upside
down world of staffing justification the officer serving in this post is permancntly
attached to the Royal Engineers branch of the Headquarters of 4 Armoured Division
at Herford, an hours drive away. With this in mind I decided that discretion being
the better part of valour [ weuld only extend for a further year.

The combination of desk work, and exercises at the Headquarters meant that not
only was best use made of my abilities but I also thoroughly enjoyed the tour. It was
my first exposure 1o an all arms environment. After a shaky start during which my
office companion frequently had to act as a go-between as other stafl officers refused
to acknowledge that I could be an engineer I eventuaily found my fect. With no
pre-conceived notions and no career on the line I was able to get thoroughly involved
in the job without the usual staff worry of having to watch one’s back.

Life however was not always a bed of roses, the major problem being that although
permanently attached to the Royal Engineers [ was still WRAC cap-badged. This
meant that I was still bound by all WRAC employment regulations and should not
have been deployed forwards of the Corps Rear Boundary. Although this was
moderated to read the Divisional Rear Boundary ! was still unable to fulfil my proper
role with the Divisional Main Headquarters. Instead, on deployment [ worked a Royal
Engineers desk at the Rear Headquarters which, although it gave me good experience
in the field, logistics and administration were very frustrating and led to poor continuity
in operations and intelligence for the Engineer Branch. My only other problem in this
teur were purely personal and resulted from my attempts to be an efficient staff officer
and aiso a good wife. A year of leaving home before my husband and returning after
him, of continually being out on exercise when he was in and vice-versa was ceriainly
2 challenging start to the marriupe.



AN OFFICER BUT HARDLY A GENTLEMAN 269

CONCLUSION

1 joined the Army to be 2 Royal Engineer and having to wear a WRAC cap badge
was not only an inconvientence it was also misleading. If the Royal Engineers intend
to continue employing women they should press to cap badge them and thus take full
responsibility for them. In doing this they would then be able to employ them where
they saw fit, For practical reasens women would still have to complete basic training
with the WRAC at Sandhurst and obviously wear WRAC uniform with Royal
Enginecrs accoulrements.

Finally in answer to criticism that employing women is nonsensc as they will
inevitably get married, lcave and have children. I would suggest that the type of
women most suited to the Royal Engincers will follow this path sooner or later.
However, being of necessity fairly determined they are unlikely not to compiete the
minimum commitment of three years and will probably wish to prove the point by
extending for a further twa years. Far more tmportant in my view is whether the
Royal Engineers could employ a woman if she battled through to Major.

Ballooning Days 1887-1888
COLONEL SIR CHARLES F ARDEN-CLOSE KBE CB CMG FRS ScD

A recent gift 1o the RE Library has been an album of early photographs and
supporting text put together by Colonel Sir Charles Arden-Close in 1938 10 record
his experiences in early ballooning in the Corps. The album is the gift of his son
Colonel R F Arden-Close. This article is the main text in the album and is supported
by two of the many interesting photographs.

In the year 1873 tentative experiments in ballooning in the British Army took place
at Woolwich. In that year Captain C M Watson was engaged with Sir Frederick Abel
in working out schemes for generating hydrogen for balloons. In 1878 Watson was
working with Captain Templer and in the same year we find a “Balioon Committee™
consisting of Col Nugent, Abel and Col Noble, with Watson and Templer, cxperi-
menting with the fabric for balloons. Captain Templer owned two private balloons,
the Crusader of 25,000 cubic feet capacity, and a smaller one, the Pioneer.

On 3 July 1878, Templer and Watson took a free run in another balioon, the
Excelsior, coming down at Ardingly in Sussex. On 1 September they tock a free run
in Templer's balloon the Crusader, and came down at Itford. Meanwhile experiments
were continued with regard to the manufacture of hydrogen, the use of captive
balioons, the construction of a light flexible wire cable, the use of steel tubes for
containing the hydrogen, and many other details. Watson became ADC. to the
Inspector General of Fortifications (IGF) in October 1878, and left the balloons. The
[GF. in those days was Sir Lintorn Simmons, whe was Lerd Beaconsfield’s military
adviser at the Berlin Congress. [n 1882 the balloons were moved from Woolwich to
Chatham.

In those days, and for many years afterwards, very little morey was available for
the balioons. The officers who worked at the subject were usually employed on other
duties as well. Amongst those officers may be mentioned Captain Leg, Lieut Macdonald
and 1 believe, Lieut Mackenzic. All contributed to a gradual improvement and
standardization of the material,

Lane-Poole, in his life of Watson Pasha, mentions a still earlier pioneer in ballooning,
Colonel G E Grover, who did some ballooning in 1862. But [ suppose that this was
unofficial, and 1 think that we car put the first beginning of British official Army
ballooning as dating from 1873,

The next name of importance in this history is that of Major H Elsdale. T don't
know what was his first introduction to the subject, but it is certain that in 1883, when



270 THE ROYAL ENGINEERS JOURNAL

he was at Halifax, Nova Scotia, he carried out some very interesting experiments in
Balloon Photography. He used small balloons, filled with coal-gas, the ballcons being
Just large enough to lift the camera, which had an arrangement by which, after a
certain interval, the plates were exposed in succession. Then the ballogn automatically
tilted up, and came 1o carth. To prevent injury to the camera pas buffers were tied
round it. These, and the fact that the tittle balloons acted as parachutes when falling,
did effectually save the camera and plates from damage.

I have two of the prints of these air-photos taken in 1883, Elsdale has written on
the back of one of them: “This is a plan of the citadel of Halifax, taken by me in
1883. It is greatly fogged owing to the rough paste-board camera employed not being
properly light-tight. But it shows the outline of two-thirds of the citadel very well,
with the two Raveling and their masonry keeps™. On the back of another balloon
photegraph, taken by Elsdale in the same year, he has written: “Plan of the Barracks
&c near the citadel, Halifax. We made a plan from an enlargement of this negative,
{originally only 5 inches square}, which was accurately tested by careful chaining on
the ground. The result was extraordinarily good. A small element of error was
introduced into the plan by the great difference of level of the ground, which is sloping
down from the glacis of the citadel . ., At higher elevations of the Balloon the error
caused by the ground not being a flat plane ... would of course be reduced in
proportion to the elevation™.

So far as I remember Elsdale used sometimes to Jet the little photo-bailoons up on
a string. But of course, in these cases, the balloon would not go very high. Curiocusly
enough in the last few years, Mr P L O Guy, the archaeologist, has been using cxactly
the same method to get air-photos of ancient sites. He took such photographs at
Megiddo in Palestine.

All this work of Elsdale’s was his private undertaking; he paid for it all himself,
anyway in those days. A few years afterwards I think that the War Office may have
allowed a little moncy to be spent on similar experiments at Lydd and at Chatham.
Certainly when he left the Balloens some of these cameras were available at the latter
station.

A few years later, | think in 1891, when 1 was serving on the Survey of India, |
asked the Surveyor General, Colonet Thuillier, if we could ask the Home Government
to lend us one of these cameras, and a small balloon, and some tubes of hydrogen.
Rather to my surprise the Home Government at once agreed, and the whole apparatus
arrived at the Survey of India Offices at Calcotta.

Now, my idca, which I put forward with the original scheme, was to photograph
some of the ruined cities of Agra from the air, with a view to getting plans of some
of thesc intricate ruins. But my chief, for whose memory however I have 2 great
respect, would not allow this, and decided that the experiments should be Himited to
Caleutta. Calcutta was not a very suitable place. There was no freedom, the place
was a mass of houses and gardens, and worse than all, the weather was bad.

Well, we flew the small balloon from the roof of the office, but it was rather windy,
and not very bright, so we got rather poor resulis. I had to go off in two days to
Burma for my work on the survey of that country, aad that was all, If there had been
anyone keen on the matter at the Survey Headquarters at Calcutta, a good deal might
have been done, and the Survey might have jed the werld in air-photography. Of
course, nowadays, balloon photography is only of value in very special circumstances,
such as the mapping of archacological sites, and very rarely even then. The acroplane
has almost completely superseded the balloon.

Some time between 1878 and 1884, but I do not know the exact year, Templer's
balloening days, that is, his days of active ballooning, were brought to a sad end, He
was taking a free run with a Member of Parliament named Powell, and they found
that they were being blown out to sca. Templer, quite rightly decided that the thing
to do was to bring the balloon down close to the grouad, and then for both of them
to jump together. I suppose that there was a strong wind and that he did not think
that the grapnel would hold. i
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Anyway, he brought the balloon down, gave the word 10 jump, and Powell's nerve
apparently failed him, for he did mot jump. The balloon west wp and ost 1o sea, and
Powell was mever heard of again. Afier this iragedy Templer never got inio the car
of a balloon again, and he never did any practical ballsoning all the time | knew him
Though he was useful in minor ways, especially in the matter of material

Balloning Days 1887,1888 (1)
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USE OF BALLOONS IN WAR. In 1884-85 the French used balloons in the Tongking
campaign. We sent out a balloon detachment to the Bechuanaland expedition. This
expedition was under the command of Sir Charles Warren, whe had about 4000 men
under him. ! remember very well the farewell dinner that we gave him in the RE
Mess at Chatham. The expedition reached the Vaal River in January, 1885, and was
completely successful. Eisdale was in command of the Balicon Detachment, but, as
far as | can remember, the balloons were not able to do much on account of the
height of the country above sca-level. Of course these baileons were of the old spherical
type, for “Sausage™ ballcons had not then been invented, though a few years afterwards
we did begin to experiment with small long balloons, intended to keep in the eye of
the wind. But we were a long way off the Caquot balioon of 35,000 cubic feet used
in the Great War.

MY INTRODUCTION TO BALLOONING. | came back to England after a year's
scrvice at Gibraltar, in January, 1887, and was posted to a Depot Company at
Chatham, with a view to finishing my courses and qualifying for service in India.
Whilst finishing these courses | was appointed Secretary of the Thames and Medway
Defence Committee, but that is another story.

In those days the balicon establishment consisted of, Major H Elsdale RE, OC
Balloons; Major J Templer, Instructor in Ballooning; Lieut G E Philips RE, Lient H
B Jones RE, a detachment of 13 NCOQs and Sappers; with a small civilian constructional
stafl. For transport there were two gas-tube wagons, onc balloon wagon, and ong
general service wagon. The establishment was housed in some wooden huts on the
way 105t Mary’s Barracks. Horses were borrowed as required from the Field Company
RE. I don't think they liked the arrangement much.

Elsdale asked me if [ would like to serve on the Balloons, and, as I got on well with
Phillips, who was in my batch, [ said that 1 would. Subzlterns were only attached, and
I belonged te a Depot Company, but spent most of my time with the balloons. Phillips
was half French, and knew something of what the French were doing about military
balloons. [ joined the Balloons in 1887, and went out with the rest to the Ballaon
Camp at Lidsing, near Chatham. Herc we had a certain amount of practice with
captive balloons and an occasional free run, Major Eisdale was then OC Balloons and
Major Templer was Instructor. The position as between Elsdale and Templer was a
difficult cne, and ultimately culminated in a court martial, Templer being accused of
communicating secrets to some foreign officers. Templer was honourably acquitted,
and locking back upon the unhappy incident after fifty years [ am convinced that the
fauit lay not so much with Elsdale as with the higher anthorities, for Elsdale merely
communicated his suspicions to the Commandant, suspicions which were proved 1o
be groundiess.

A very pleasant part of our work was the annual Siege Camp at Lydd. Here we
spent, {that is H B Jones and I}, some weeks practising the observation of artillery
fire, {rom captive balloons. This was usually done from a distance of about two miles,
and as the balloon rarely went higher than 1000 feet in thosc days, it is easy to
calculate that we obtained no searching view; though it was, of course, better than
could be got from the ground.

On one occasion | was going off for a free run, with F H Keliiy, now deceased, as
a learner in the car, when the men who had the duty of letting us go, did not allow
enough “lift”; so the balloon Swaliow with the two of us on board, could not be got
to rise properly, in spite of our throwing out much ballast. We hit a neighbouring
farm house just above the front door, then climbed up the roof, where the balloon
became entagled in & chimney and split; the gas poured out; we slid down the roof;
were caught by a small parapet, and climbed down ignominicusly by ladder to mother
carth. General Richardson, RA, the Commandant, painted the scenc on & panel in the
mess hut. [ expect that the panel has leng ago disappeared.,

In 1888, during an inspection by the then I G F, General Nicholsen, I went off for
a free run from the flat ground, opposite to St Mary’s Barracks, [ passed over the



BALLOONING DaYS [EBT-1BE8 X1

Pleste L. Badloon Detachment RE |BET

Dociyard and was impressed by the admirable view for photographic purposes of thal
establishment. Shartly afterwards | got into a rain storm and the frst that | knew of
il was a small torrent of water pouring down my neck.—the top of the balloon had
collocted 1he water and & small oscillation had spilt it imto the car. Before this, on
another run, with Phillips, | think in 1887, we saw a cursous optical effect. which has
been noted by other balloonists; the image of the balleon im rainbow colours, progected
on 16 the clouds, with the shadew of the car in the centre of the balkoon 1hus cutlined

Let me end with & small story. At Lydd | had the plessure of showing a lidy the
balloon Swallow, which had been filled with gas and was securely fucked down behind
Lhe screens. | showed her the car, and the grapael, ihe sand-bags and the rest of the
apparatus, She said that she thought that she understood it all, excepl one thing
Then she said, “How do vou breath inside™?

Balloning Days 1887,1888 (2)
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MAJOR GENERAL SIR 1 DRUMMOND INGLIS, KBE, CB, MC

Born 4 May 1895, died 7 Jamuary 1955, aped 59

Jows Dmusmsosn [xcus ((JJDE), wha
came from a family with a loag history of
military service, was edwcated ai Welling-
ton and the Shop. He was commissioned
imbo the Corps in Augest 1914 and served
during World War | with 38 Field Com-
pasy and later 17 Field Company, bath in
Macodonia. He was awarded ithe MC in
1916 and promoted brever Major in June
1919,

Alfer the war he did a Supplementary
Course at Chatkam and a Long E&M
Course. ln 1923 he was appointed an
Instructor a1 the School of Electric Light-
ing at Grosport In 1926 ke was made Swper-
intendest of the A Defence Experimental Establishment a1 Biggin Hill. This
establishment served “B” Committee of the RE Board, cstablished after the war 1o
deal with research and development across the whole fickd of equipment then the
respansibility of the Royal Engeneers, g bridging. & field engi
equipment, abr defence, signals, radar and ﬂ.mﬂ"ﬂ

In 1931 Drummond Inglis was posted 1o ndea as Garrisos Engineer at Bannu
whsre be remained usjil he returned o the United Kingdom in 1904 as Vice-Presidesi
of the Mechanization Board in Woolwich Arsenal. He was promoted Licutenami-
Codonel in September 1937, At this time the situstion in Palesting, where elforts were
being made to extablish a mational homeland for 1bse Jows, was deteriorating and in
October 1938 Dvemmond Inghis poined 7 Dnmion as CRE based oa Jerusalem. He
was awarded 1he OBE i July 1939,

On his return 1o the United Kingdom be was promoted Colonel and appointed
Diepaty Chiel Engineer Home Forces in July 1940, Chiefl Engineer South Easiern
Command in January 1941 asd Chiel Engincer GHQ Home Forces in the rank of
Majgor General in Apral 1942, It was an this time that bis grean contribution towards
the planning and execution of 1he engincer support 1o the invasion force began, He
had tzken part in ke initial wudies by HOQ 1| Corps in December 1941 which,
incidentally 1ook place a1 Minkey Manor. From thes on be presided over the many
comples aspects of the preparations for the Mormandy landings and the subsequent
aperations in Europe wntil 1he end of the war in 1945, having been appointed l"hcr'
Engineer 2ist Army Ciroup | in July 1943, His carly gnition of the fund

1] g problems imvolved in an opy d landing acress shelving beaches, and
insistence on the necessary support played a major part 8 1the sucocss of the whole
campaign. In December I‘J-IS be gave a lecture on the work of the Royal Engineers
in Europe 1944 to 1945, reprimed in the Journal of June 1946 from the RUSE Journal
of May 1946 which muss be the definilive succint account of 1he emgineer contribution
1o the campaign. Full of lessoms fram which many would benefi today this dispassionale
account reflocts a thorough going engineer with an immense capacity for ceganiration
asd an exceptional ability 1o accept heavy respondibility. Indeed, he is remebered as
a man who did not suller fools gladly bul was kind, sensitive and modest: reluctam
to talk of his many owlslanding achievements.

Far his services during World War 2 he was awarded the CB in 1944 and created
a KBE in 1945, He was also made an olficer of the Legion of Honowr, a Knight

T4

Major General Sir J Drummond Ingles KBE CB MC
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Girand Officer of the Order of Orange Nassau and awarded the French Croa de
Ciwerne with palms,

General Sir [ | Inglis was app d Coloac] € dsnt pn 1945 and
was Rey iwe Colanel C damt in 1956, the year of Her Mapesiv the
Qusen’s visit 1o the RSME. In retirement be wenl imo basiness first with BOAC and
later as chairman of AVP Industries, the plywond group, while siill comtinming his
wide ramge of outsade inferests which includod exercising his talem as o painter imoils
After bis firt wile died he married a great friend, Joas, with whom he enjoyed a
happy compansonslip in kis later years and 1o whom our deepest sympathy pocs.

RES

SIR DONALD BAILEY, K1, OBE, D Exg, C Eng. MICE, M1 Struct E, IP
Born |5 September 1900, divd 4 May 1985, aged 83

Sir Donald Bailey's death this pear wai an event of ipecial palgaancy i Sappers
wha have heew imtimrately concerned with the Bailey Bridge over the years or worked
with hine om ihis or other projecis. This memoir recalls Sir Dosald particwlarly ar
@ maa rarher phan atrempiing fo do jwstioe io s celebrated empineering ackivvements

Doxain Covbsas Bailey was barn al
Rotherbam and educated st the Leys
School, Cambridge, and Sheflicld Liniver-
sity where be took several degrees culmi-
mating in 3 Doctorate of Engimeering

His early EAPETIEnE Wik ohisieed inthe
Efficiency Dopariment of Howmiree and
Comgpany. in the Civil Engineer’s Depart-
ment of the LMSR and in Sheffiehd’s City
Engincer's  Deparimemt  before  being
recruited indo the Schenlific Civil Service

He joimed the Experimental Bridging
Establiahmmsent { ERE) en 1928, a3 g Ciwilian
Design officer, ab o time when thiv was run
by & Sapper captain and was located in
converied stables in n corner of 1be Gunmer barracks at Chrisichurch. SAS, then 1he
capiain concerned, recalls some of (be problems in these days ol having 1o vel designs
from outside, “Examining them with care to see if sy geem of an bdea might be
valuable. Domald and bis few stall 1ook this in their sinde bat had 10 bave versatide
minds 10 dezxl with such ilems as tank sicpping-stones, mal bridges, rope ladder
bridges and many more, and yei keep the main programme tumming. By a miracle i
became apparent that Dosald’s wea of the Panel Bridge, rechrisiensd 1he Bailey
Bridge, would enable several other desigms then in comiention 1o be superseded. As
tesis progressed (1 was astonishing how the versatility of the design was found 1o falf)
other needs. Fomune seemed 1o smile wpos the project from the siarl.”™

The contributson af the Bailcy Bridge 10 the winning of Workd War Two has been
well chronicled. Two articles in the Jowrmal as recemtly as December 1984 make 1he
poini; ome an umobiciied testimony from 8 US Army Engineer, the other illusirating
the seabe of the bridging requirement (s laly

Sir Donald Bailey Kt OBE D Eng C Eng MICE
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Colleagues of those days remember the man who presided over this miracle. DMD
writes “He was a man for whom | have always felt the highest regard. Both at work
and in his private life he was always modest, considerate and courteous and [ consider
myscif privileged to have had the opportunity of not only working under him but also
counting him as a friend.”

RF writes: I just met Donald in carly 1941 when my father, as a member of the
Ministry of Supply’s Structural Engineering Commitiee, was called in 1o advise on
the design of the Panel Bridge. Later, after joining the Sappers, I was posted to the
EBE and worked under him. [t was a most satisfying experience as, by that time, the
"versatility of the design™ was being exploited to the full. I was privileged to have a
hand in this and, fater, to be attached to Chief Engineer HQ 21 Army Group to help
the troops in NW Europe to make the best use of the Bailey Bridge cquipment.”

Sir Donald Bailey's memorial service took place in the Priory Church Christchurch.
The address from which the remainder of this memoir is taken was given by
HATJ-K who, as lieutenant, was Experimental Officer at EBE when Bailey was
appointed and became a close coIIcaguc OVET many years.

“He had a natueral flair for engincering design particularly in his development of
welded structures, of which he was a pioneer. He was such an easy man to work for,
never ruffied, always considerate, and positive in his criticism of one’s designs and
calculations. I 4o not remember a single cross word from him and when crises occurred
he was resolute and unflappable.

“When he became the first Director of the Military Enginecring Experimental
Establishment I returned as his Deputy and so had experience of his administrative
and leadership qualities. During the fifty-four years that he served at Christchurch,
he did much to build it up into the efficient rescarch and development establishment
it was acknowledged to be. During this time he became a very good friend of the
Corps of Royal Engincers, of whose Institution hc was an Honorary Member.

*But despite the responsibilities that were his fot, and the honours that were rightly
bestewed on him, Donald Bailey always remained an unaffected and simple family
man, an affectionate husband, father and grandfather. He was a friendly and
approachable man, whether at the Golf Club, or with his cronies round the bar at the
Kings Arms. He was as happy with & junior draughtsman or a fitter in the workshop
as with a General or a Minister of the Crown: all felt at ease with him.

*“He left Christchurch to become Dean of the Royal Military College of Science
at Shrivenham. There his renown and prestige did much to enhance the University
status of the College; and his long experience of working with military officers stood
him in good stead with a mixed military and civilian teaching staff.

“After his retirement in 1966, and his fisst stroke, Donald had five happy years in
Scuthbourne with Phyllis, who had been such a support to him throughout his career
since 1933 when they were married in this Priory Church. But after her death, it was
net very long belore he suffered the most incapacitating stroke that marred the last
years of his life. His great brain remained active but the severe impairment of his
speech must have been most frustrating. However, after a time, Mildred came into
his iife and made a substantial number of his last years reasonably happy and peaceful.

“Let us all then join with his family in thanking God for him, some of us with
memorics that endeared him to us—memories of a truly great but humble man, who
rightly deserved the honours bestowed on him, for he served the nation faithfully and
well.”

RF. 8AS, DMD, HATJ-K
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BRIGADIER ) B T ALDOUS CBE MC DL

Ba.m 5 October 1898, died 11 July 1985 aped B8

Juwies RoBERT TRAVERS ALDo0US was edu-
cated a1 Cheltenham and Magdabene Cod-
kege. Cambridge. He was commissioned
into tbe Corps in 1918 and joined 210 Field
Company i France where be won an MC
JCRW, a fellow subaliern in the same
company wriles of ibose days. “The Great
War in France in 1918 consisied of long
potiods of dell routine and mild discomdort,
interspersed  wilth comparatively  short
periods of extreme biveliness. Jim managed
ta wurvive the farmer withowl getting bored
and the katicr with dignity and Ean—in
brief, & pood sound professbonal soldier.™
Brigadier Aldous wrote an arthche about an
episcde in Waorld War One, “Something of
War", published in the fournal in March
1981, which s a vivid portrayal of the
realities of baiile and ihe human reactions 1o i

After the war be served with the German Polish Bousdary Commission in Paris
and, after a cowrse at the SME, was posted 10 13 Survey Company in which he served
for six years until 1928. He then joined the Bombay Sappers amd Mincrs and spent
two and Balfl years as a company commander, secing service on the Narth Wes
Frontier befare retwrning to the Stall College, Camberley.

Varicus stall jobs then followed in the South of England umtil be went to France
with the BEF in 1939 as G501 LofC. On hss return 1o England he became CRE 2
Division until Ociober 1941 when he took wp command of 5 Infamtry Brigade which
e took 10 India. In Asgust 1942 he was appointed BOS 4 Corps in Assam. OF this
time CARN writes “As the BGS 10 General Scoones, he was faced with appalling
problems. The withdrawal of the remnants af the Army from Burma; many thousands
of refugess Recing from Burma wsing tracks throwgh the very mountainous couniry
{there were no rasdil; the organisation of the defence on a 500 mile front with the
minimum of troops and negligible air support. Al the same time he had o star
plamning the re-entry imto Nortbern Burma in the winter of 1942 /43 in order 1o start
1he construction, with Americen sssistance, of & road from Assam 1o link sp eventsally
with the Burma-Chima road.

*Whilst he was heavily involved in these devastating problems, he und-huly -um.-d
losing his sight. The doctors, wnable to diag the cause, ¢
evacuale him 1o the LIK by sea round ihe Cape. This took months. Al Millbank, ll'bn'
extensive lests, Lhe trouble was finally diagnosed 10 be due to a faulty growth of a
wisdam tooth.”

Afer be had recovered from this misfortune he spemil o year as Commandant of the
OCTU a1 Newark entil being appointed BGS HOQ Morthern Command. He was
awarded the CBE in 1946, In 1947 he was given command of 161 East Anglian
Independent Brigade at Colchester, retiring from the Army to farm in March 1930,

As well as building up & 750 sore farm into a Rowrishing concern and which (3
contisued to run ustil a few mosths before his death, Jim Aldous gave much of his
time 1o kocal affairs in Suffalk. He bocame Chairman of the County Comncil, of the
East Anglian comsultative committoe, a JP, High Sherifl and Lay Canon of 51
Edmonsbury Cathedral,

A keen sportsman, he had ridden bis own borses in steeplechases and poimi-to-points
i the years before the war. Latterly, in addition 1o his continuing imvolvement in the

Brigadier J R T Aldous CBE MC DL
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coustryside and farming be took an interest in poctry, winaing the Crabbe Momarial
Prive on one.occasion. A devoled family man, he had married Nancy Morse in 1925,
They had two daughters and & son, now serving in the Royal Regiment of Fusiliers,
ta whom we extend our doep sympathy on the loss of 8 much loved father

JOEW, EICY, CARN

MAMNMR GENERAL A J H DOVE CR CBE
Barn 25 August 1902, died 25 May 1985, aged 82

Artiue Juiias Hapmeon Dove was born
in Mew Zealand bul was educated at Hail-
evbury. He won a Prize Cadetship into The
Shop where he won the King's and Pollock
Medals and four other prizes. From the
start of his career, il was evident that he
was 8 man with bigh inelloct and percep-
tion, gifls which were to prove invaluable
in the demanding s1afT appesntmenis which
e was 10 bobd with such distinetion in kater
VEars.

As a young officer he pursued many of
the ouwidoor sctivities which anracied
others of his day and generation. He was
an ascomplished fencer who specialised in
the sabre, performing creditably a1 1be Royal Tournament on several oocasions and
be wus & foemidable appanent oa the tenmis coart and in the bowing rimg. He was
confident on homeback and enpayed all team games.

After serving as a troop commander in 9 Field Company at Shorncliffe, Dove was
imvalved in the Ry ui e greales pan al Narthern Sierra Leone—a txsk which
gave him and responsibility xs well as the challenge of
lesding & subatanibal mitive werkforcs. Tours ns Gurrisom Engineer in Catlersck, lrag
and Wes London preceded his attendance st the Stalf College i 1934-35. Dove was
appainted briefly as Second-in-Command of 42 Ficld Company in Egypt in 1936
the time that mechkanization was oocurring, but as the Palestine sitmation deieriorated
he was made Brigade Mapor of 16 Infantry Brigade. He plaved a major pan in the
deveboping use of mobile columns which proved mest sucoossful, and before he was
posted to the War Dffice as o GSO2 in DMT be had boen awarded the MBE and
mentioned in despatches twice

In ihe carly slages of the war, Dove served on the siafl of GHQ BEF in France
conedimating the obitacle plan prior 1o ihe evacuation a1 Denkirk and st GHOQ Home
Farces under Field Marshals Irosside amd Alasbrooke. He was respossible for two
major excrcises designed 1o 165t coastal defences and concluded that il Mitler had
endeavoured to invade Eagland in ke 1940 or carly 1941, he coubd not have failed

Alier commanding |3 Frcld Squadron and a short tour as Depaty Director of the
Home Guard, Dove was appointed CRE of the Guards Armseured Division, mech af
his training concentrating on 1he wse of the new HBailey Bridge. After a shori tour as
Chiel Engineer Combined Operations, during which Dove directed 1he Sapper recos-
naissance of the Normandy Beaches, be returned 1o the War Office in 1944 as Deputy
Director of Milnary Operations. During his three years his tasks included the
preparation of the Control Commission for immediate post-war Germany and persosal
involvensent in the treaties with laly, Hungary, Bubgaria, Remania and Finland. This

Major General A J H Dove CB CBE
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brought him into close contact with Ernest Bevin and took him into the negotiations
inside the Palace of Luxemburg in Paris and the Kremlin. For his extensive contribution
in such a demanding appointment, Dove was awarded the CBE in 1946 and the CB
in 1548.

From 1947 to 1950 Dove was Deputy Adjutant General at Bad Oeynhausen, These
were testing days for those in BACR. Uniform had te be worn at all times,
fraternization with the Germans was forbidden and internationally the situation was
tense as it became evident that Russia could no longer be treated as an ally, NATO
was in its infancy and the Berlin airlift took place. Although Dove had never served
on the *A' side before, his calmness and high powers of intellect won him many
admirers. _

Ir 1951 Dove was appointed BGS{SD) at HQ MELF at a time when the Middie
East was the centre of much unrest. Enosis and Mau Mau were developing in Cyprus
and Kenya, the Abadan crisis occurred, there was an overt threat to the Middle East
from Russia and Egypt abrogated the 1936 treaty with Britain. Dove was regularly
dealing personally with Nasser and returning to Londen to brief Eden as negotiations
approached crisis poinrts. When Dove went to say goodbye to Nasser, the latter
remarked: “I must never forget that the British Government is my enemy number
one. But (with a smile) we do rather like Englishmen!™.

Dove's last appoiniment was on promotien to Major General as Director of
Quartering from 1854 to 1957 at a time when the Army was still 400,000 strong and
the Middle East situation was still volatile. He travelled extensively to gain first hand
knowledge of problems and was painstaking in the burdensome task of getting his
estimates accurately assessed.

On retiring in 1957 he became Technical Director of the Federaticn of British
Industry and became Chairman of the RE Association and a Colonel Commandant
in 1961. He 2lso served on the governing bedics of twenty-six organizations with
philanthropic or spiritual aims.

Contemporaries who knew and worked with Arthur Dove found him invariably to
be a modest, cheerful, genial and sympathetic companion. In particular he was known
for his quiet but forthright Christian faith, This had not come to him naturally. As
a YO at Chatham he realised after attending a meeting by invitation of two brother
officers that in spite of having godly forbears (his grandfather had been Primate of
New Zealand) and being as outwardly correct as others, he was in fact spiritually
bankrupt. Quictly but decisively he put his trust in Christ. [t was a fulcrum moment
and for the rest of his life it could be said that he walked with Ged.

In 1947 Arthur Dove married Betty Bartholomew who shared his ideals in every
respect and created for him a most happy home life. SHMB recalls a prosperous and
delightful OCU weekly Biblc study which they ran: “Arthur’s dissertation on Chris-
tianity and the challenge of communism was ¢rystal clear and to the point. That was
just one of his expositions; but whatever the subject in the light of his Bible reading
and Christian thinking” To Betty and their daughter Susannah we offer our sympathy
and record our gratitude at having knewn so effective a Sapper officer and so consistent
a Christian man.

WICD SHMB DAMRB SAS



Correspondence

Licut Colonel J A F Walpole RE

CIS (ADP) 4

Room 1236

Main Building

MOD, Whitchall, London SW1A 2HB

ROGUES GALLERY

Sir,—[ refer to Brigadier Genet's etter in the September 1985 Journal. I fully support
his suggestion about bricf career summaries and photographs of newly promoted
Sapper Bripadiers.

[ befieve that another ‘important’ category of reader could be added to his list;
those officers who spend much of their time away from the Corps. For example, in
the last mine years [ have only scrved with the Cerps for two years, the remainder
having been spent on staff training and in staff appointments. In twe years' time when
| finish my current tour the proportion will be rather worse!

In idle conversation with two other serving officers of similar vintage it became
apparent that they would both welcome the idea. Indeed there was a thought that the
scheme cocld usefully be applied to newly promoted Sapper Colonels: but perish the
thought.—Yours sincerely, ] A F Walpole

Colonel G C Clark OBE
Stoke Farthing

Broad Chalke

Salisbury

The RovarL ENGINEERS DRAGHCUNDS

Sir,—1 read the recent articie by Lieut Colenel Coombs in the Journal on the post-
War history of the R E Drag with great interest. I do not know of any similar record
having been made of its pre-War history and, to complete the record, the following
details may be of additional interest.

J E C McCandlish took over as Master when John Marsh left Chatham in 1931,
He was followed by R E Black {1932), G C Clark {1933) and F S Davey (1935). The
Sccretary and Treasurer during those years was A J Edney, while H S Francis, P J
Scratchicy and A G Tuite were Whips.

Hourds were kennelled in the old Fort situated on the Great Line beyond the U S
Tennis Courts and overlooking Chatham Town Hali. Driver Hanson was the
Kennclman.

At the beginning of cach Season about twenty “fifteen-bobbers™ were taken over
from a Cavalry Regiment at Aldershot {who always did us very well} and these,
supplemented by the three Chargers and one or two of the dozen light-draught horses
on the strength of the Training Battalion provided erough mounts for the reasonably
large Fields, _

The Drag met twice a week and, with about a dozen Lines, all maintained by
Posted Officers or YOs, we were able 1o organise quite a varied card of Meets covering
the country between Meopham on the West and The Three Squirrels at Stockbury
on the East.

The season ended with Hunter Trials at Chattenden and the monthly bill for anyone
hunting regularly on one of the “fifteen-bobbers” was somcthing like Five
Poundst—Yours sincerely, G C Clark
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The Revd N D Howell-Everson
The Rectory

Bamford

Nr Sheffield

SEARCHLIGHTS IN THE CORPS

Sir,—Pleasc may | be permitted to make a small correction te Appendix A to Brig
Chichester-Cook’s article on Searchlights in the Corps?

The Quecen’s Surrey Regt 4th Bn, never rebadged as Sappers, having been one of
the curious cross-breeds between Infantry and Gunners, and cventually rebadging
into the RA as 63rd SL Regt. The 30th Bn were raised and remained Sappers until
transferred into RA in 1940. The Kent Fortress Engineers became 74th SL Ba RE:
1 don't know what the 29th raised from, but it may have been from scratch.

I speak with some feeling about the Queen’s as they were based on Mitcham Road
Barracks in Croydon which had a superior Belisha Drill Hall erected for the benefit
of 315 Coy 30th Bn, in which [ was enlisted, The Jews had no dealings with the
Samaritans in those days, and I am sorry io say that there was a good deai of
professional contempt expressed by the “proper Electrical Engineers™ for the “ama-
teur” infantry stable-mates.

I believe that there were small detachments of “Fortress Engineers™ who managed
to retain some form of independence during the RA take-over, and these had a longer
history of operating AASLs than the Bns numbered 28 onwards; it would be interesting
to hear from anyone who served in their early days.

Training was exceptionally keen, in the post-Munich era—docs anyone remember
Brig Perowne’s bible “The Training of the AA Spotter” which all units devoured, and
the constant week-end exercises and twice-weekly drills which made the detachments
really capable of looking after themselves when the time came?

There is scope for a history of AA Command from its carliest days (its keenest) te
its latest (its most scientific). So far as [ am aware there has never been published an
Order of Battle of the complete Command, and it will soon be too late—Yours
sincerely, N D Howell-Everson.

Mr H I Raymond
Hollyhurst

Woodland Road
Darlington DL3 LW

SEARCHLIGHTS IN TiHE CORPS

Sir,—I have been most interested in the articles on searchlights in the March and
June Journals. However, neither article has dealt with the early use of searchlights
by the Corps.

Searchliphts were used in the submarine mining days to illuminate minefields and
[ think they were used in Survey work in Africa in the last century.

Again, they were much used in Coastal defences. Both the submarine mining uses
and coast defence uses are dealt wilh respectively in the Submarine Mining Manual
of 1880 and in Military Electric Lighting Volume If (1909), yours faithfully, Harry
Raymond
(Mr Raymond served a full career in the Corps starting in Boy's Service, He served
in many parts of the world including Italy during the war and has experience of
searchiights in Malta, Bermuda and the United Kingdom.)



Book Review

GREAT UNCLE FRED'S WAR
EDITED BY ALAN PRYOR anND JENIFER K WOODS

{Published by Pryor Publications, Price £7.93)

Sapper Fred Mills set out in Scptember 1917 with the rest of a draft heading for the
Middle East. Their jouraey took them through France and Italy and by sea across the
Mediterrancan to Alexandria. Fred remained in Egypt until January 1920 when he
returned to England fer discharge, Thus he served on the fringe of the war taking no
part in actual combat.

He did, however, keep a diary throughout the period recording in it simple but
often acute and revealing observations about the places he visited and life in the ranks.
Its atiraction lies more in the flavour it gives than in any historical facts it reveals.

The diary has been edited by his great niece and published by Pryor Publications
with a painstakingly researched series of photographs relevant to the events Uncle
Fred observed. It makes 2 delightful and well produced book which will enhance any
collection of the period.

GWAN

Journal Articles

Tie Editor is always pleased to consider articles and correspondence submitted for
publication in the RE Journal,
" The latest date for submission is two and a half months before publication (eg, by
15 September for the December Journal).

Submissions should be typed double-spaced, ideally no more than 12 to 15 pages
of typescript.

Illustrations can be reproduced from coloured or menochrome photographs, slides
or negatives, drawings, maps or sketches. They should be accompanied by a suitable
caption.

Only unclassified material can be published. Security clearance should be obtained
before submission.
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