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Editorial

The Enemy Within-A Fairy Story
ONCE-UPON-A-TIME there was a Sapper called "Mr Clever". He knew he was
clever because when hefirst joined the Corps all his seniors told him so; they had been
told so by their seniors who had been told so by theirs and so on ... It had to be true!

Unfortunately this confidence-boosting passive appreciation of his o wn talents led to
an aggressive attitude and he began to believe that everyone who was not a Sapper was
stupid. This was an arrogant impertinence even if it were true, which it wasn't, and "Mr
Clever" became "Mr Too-Clever-By-Half". He began to believe that if he was
sufficiently devious and drew enough red herrings over the trail he would always be
able to get his own way provided he put enough thought, time and energy into his
efforts.

After a while he found that it became second nature to be devious ALL the time. He
did notrealise that by so doing he was creating problems where none had existed before
and he complicated quite simple issues out of all proportion to the likely gains or the
desired results.

Engineers face challenging situations and exercise their wits and knowledge
against nature as well as man-made and system-made obstructions to progress. This
encourages them to be devious by nature.

Deviousness can be necessary or unnecessary, honest or dishonest, praised or
despised, can make friends or enemies. It is therefore important that it only be used
when justified and should never be allowed to become a normal procedure. In
general the easiest way to get anything done is through normal channels, often
known as the "system".

It is sometimes necessary to be devious. Members who were in Works before 1960
will be able to quote countless examples. Approval-in-Principle, Approval-in-Detail,
Financial Allotments and the subleties of Parts I, II and III Funds gave considerable
room for manoeuvre in the execution of work. Such deviousness was defended by the
opening sentences of Regulations for Engineer Services (RES) which read, in part:
"These Regulations are issued for the guidance of all concerned. They are to be read
reasonably and intelligently and with due regard for the public service".

It is generally possible to beat the system but the risk must be considered. One will
nearly always be detected. If detected during the ploy it may prevent the ploy from
working; if detected after the ploy it may be that decisions taken will be reversed; the
risk is that once detected all vestige of trust disappears and both the perpetrator and
the Corps come under suspicion as "over-sharp operators."

Is unnecessary deviousness worthwhile? Why not take advantage of the systems?
Why go round by the back door every time? Why risk the good name of the Corps?

All deviousness is time consuming and can only be justified if no other method can
possibly succeed. Necessary deviousness, even if detected, seldom creates ill-feeling
because it is accepted as being for the common good. Unnecessary deviousness when
detected always creates ill-feeling as no one likes being fooled or being taken for a
fool. An opponent who discovers he has been "taken for a ride" becomes a formid-
able enemy with a long memory. To risk making such an enemy unnecessarily cannot
be in the best interests of the Corps.

One day "Mr Too-Clever-By-Half" was working on an unnecessary devious ploy
on which he had spent several weeks. Unfortunately he met "Mr Cum- Uppance" and,
like the King in his invisible suit, his shortcomings were exposed for all to see.
Everyone said, "He got what he deserved. Sappers are all the same."

1



Dr P S Bulson D Sc Ph D B Sc Eng

 



THIE ROYAL ENGINEERS JOURNAL

however, to look at the spectrum available today, as indicated in Figure 1 and 2.
Figure 1 compares non-numerically the ratio of Ultimate Strength in Tension to
Density of a number of materials, and it is clear that CFRP (Carbon Fibre Reinforced
Plastic) shows considerable promise when compared with DGFVE 232, the MGB
alloy, and the Maraging Steel of the AVLB. Apart from structural strength, the ratio
of elastic modulus to density is also important, and this is shown in Figure 2. In these
diagrams CFRP-3 is a somewhat cheaper, and slightly less strong version of
CFRP-2.

The trade-off against high specific strength and stiffness is cost. This can be
illustrated by designing a bridge girder in a variety of materials and comparing the
results. If one of the concepts for the next generation of Dry Support bridge is dealt
with in this way, Figure 3 can be produced. It shows the effect in terms of bridge
weight of designs in DGFVE 232, the American 7075 aircraft aluminium alloy,
DGFVE 232 alloy with CFRP applied as reinforcement to the main chords,
Titanium, and a complete girder in CFRP. The cost index is based on present day
material prices. If the first of these designs is given a weight index of 1.0, then a rule of
thumb deduction is that cost increase is about double the weight decrease. However,
it is frequently said that by the late 1990's CFRP will be considerably cheaper than it
is today, and if this proves to be the case then the 50% reduction in weight could be
achieved at little extra material cost.

Of course, cost is not the only factor in judging a new material. We must be sure
that there are no technical weaknesses in its performance such as brittleness, low
fatigue life, corrosion and difficulty in making structural joints. It is equally vital that
the material is suitable for use by troops in practical structures, and that its battlefield

U
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ULTIMATE STRESS/DENSITY
Fig 1. Non numerical comparison of ratio of Ultimate Strength in Tension to Density of
Structural Steel, MGB Alloy DGFVE 232, Maraging Steel, Titanium and two Carbon Fibre

Reinforced Plastics
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FUTURE MILITARY ENGINEERING TECHNOLOGY
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Fig 2. Ratio of Elastic Modulus to Density of the same six materials

survivability is not unacceptably low. For this reason our research is aimed in three
lines: material properties; understanding how to design efficiently and to analyse the
structure properly; and making typical components that can be tested by troops in
the field.

Returning to aluminium alloys and steels, one of the difficulties we face is that the
metallurgists have not managed to increase the strength of these materials by using
new alloying elements without making them less ductile, and lack of ductility gives a
structural designer a number of difficulties particularly in welded structures. This
leads to problems such as fatigue, stress corrosion cracking, brittle fracture that were
not present in the days when mild steel was our main material. This can be illustrated
by considering some aluminium alloys, as shown in Figure 4, where proof strength in
tension is compared to percentage elongation on two-inch gauge length. In broad
terms, apart from one or two notable exceptions, proof stress x elongation remains



constant, and we hesitate from using alloys in welded structures with less than 8%

elongation.
Those who provide the funds for research naturally wonder why we need to pursue

this search for lighter but more expensive structures. Perhaps we should be examin-

ing structures where cheapness, not lightness, is the main criterion. Part of the

background is the historical requirement for ever-increasing simple spans for assault

bridges. Operational requirements must be linked to what is technically feasible, and

as long as designers offer bigger spans at costs that are considered acceptable, there is

a natural desire to attempt these in development. The longest tank bridge in the

world is our own Chieftain AVLB, at 24.4 metres, and makes the maximum use of

the payload available on a Chieftain hull. The guidelines for our recent International

Studies with the Germans and Americans have suggested that 30 metres is desirable

in the future. It is not possible to consider a 25% increase in span, with what could be

similar limitations on payload and dimensions, without resorting to more sophisti-

cated and expensive materials.
My second aspect was structural efficiency-keeping bridge weight down by being

clever about structural design. The aircraft industry carries this to high levels of

sophistication and expense, well beyond what we consider to be practical for more

robust army equipment. But even if we follow their lead, more and more complex

designs produce diminishing returns in the field of weight saving. This can be

( 4o ve 132.
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Fig 3. Comparison of bridge weight and cost for different materials. (7075 is an American
aircraft aluminium alloy)
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Fig 4. Comparison of proof strength in tension and percentage elongation on 2in gauge lengths
of some aluminium alloys

illustrated very easily by considering a simple framed structure to carry a given load
over a given span. Starting from the basic geometry of a framework consisting of
about seven members, and then achieving weight reduction by using more and more
lighter members, until in the limit the framework consists of an infinite number of
members each of zero weight (Figure 5) leads to the conclusion that however
complex the framework is made, the maximum reduction in weight is 20%. This is
why we have tended to look for new materials rather than use the expensive
structural techniques of the aircraft industry in our designs.

Thirdly, structural anatomy, including launching and stowage geometry. The UK
have for thirty years favoured the "up and over" method of launching assault
bridges. The bridge girder either remained horizontal during this action, as in the
Churchill bridgelayer, or was stowed upside down on the tank, as in the Centurion
bridgelayer and No 9 Chieftain AVLB, or was folded by means of a "scissoring"
action, as in the No 8 Chieftain AVLB. The US and the French have also favoured
the scissoring method, which is normally defended in terms of ruggedness and
simplicity, and the support given by the ground bearing pad acting as a fulcrum
during the launching cycle. The German developers have, however, favoured the
sliding launch system, as used in the Biber tank bridge. The weight that can be
cantilevered without far bank support is limited by the counterbalance action of the
launching vehicle. This method requires much less power to launch, but needs a more
complex and sophisticated launching and coupling method. The Russians have used

6
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what we call the "flip-ramp" system in their bridgelayer, which gives a very rugged

equipment but requires hydraulic mechanism that is left in the bridge after launching.
The fact that all these equipments are successful indicates the fine dividing line

between the advantages and disadvantages that each possesses.
It is probable that future UK tank-bridges will employ a variant of one of these

methods, but if the operational requirements staff press for longer single span

bridges, we may have to resort to some form of telescoping of the major components

to keep the stowed bridge as compact as possible. It will then be necessary to examine
the trade-off of mobility and manoeuvreability against increasing complexity and
vulnerability of the launching mechanism. The object of the Christchurch establish-

ment's research programme is to enable these factors to be looked at free from the

pressures of development, so that we can make pre-prototype demonstrator equip-
ment to examine our ideas, and help those who have to take the ultimate decision on

the trade-offs.
The anatomy of floating bridges has a similar number of variations. Floating piers

can be used to support stiff girders at regular intervals; more flexible girders are

supported at frequent intervals by pontoons to give the "semi-continuous" system;
or the flotation can be made continuous across the waterway. It was once thought
undesirable to completely block the flow of water, but the success of the Russian

PMP, American Ribbon Bridge and UK Air Portable Bridge has changed this view.

The PMP/Ribbon Bridge configuration represents a very cost effective way of

transporting floating units, complete with stiffening girders, and launching and

coupling the units in one operation. However, the size of unit associated with a Class

60 bridge represents the operational limit, otherwise the folded unit gets too wide,
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Fig 5. "Complex designs produce diminishing returns in the field of weight saving"
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MECHANICAL DIGGING BARRIER PROFILE
Fig 9. Excavated material deposited as a "winnow" along one side of a trench

In good conditions outputs of up to 1200 cu yds/hour have been obtained, and this
accompanied by fast deployment of the machine on its wheels to other sites, makes
the Earthmill, as it is called, an attractive solution. Our future researches will attend
to the technical areas of reliability, traction, cutter wear, control and cut geometry. It
is doubtful whether any rival configuration will prove superior, and the Earthmill
could be our best hope for the future. I have deliberately not discussed explosive
methods of producing barriers, as this work has not been the responsibility of the
Christchurch establishment for many years.

The existing system of airfield repair was developed to meet a threat postulated in
1969. It is possible to repair three craters from free falling 1000 lb bombs by four
hours after the end of an airfield attack, and at the same time deal with the repair of
scab damage to the runway surface. However, for the future a threat of much greater
severity has been postulated, and this will require faster repair techniques and the
need to clear the damaged runway of unexploded anti-personnel and anti-vehicle
submunitions before these techniques can be used. Reconnaissance of the damage is
also important. At present this is carried out by physically going over the site in a
vehicle, but this is not allowable in an environment of unexploded submunitions, so
we are studying the feasibility of non-contact data acquisition by preplaced sensors
that pin-point individual craters. These will be active during the attack and feed
information directly to the control centre, and it appears to us that because of the
volume of data and the need for constant up-dating, automatic data processing will
be required. This will indicate the siting of the minimum operating strip with
reference not only to the damage, but also to the location of aircraft, level of damage
to taxi-ways, and to damage in the vicinity of hardened aircraft shelters. We should
then be able to present the Station Commander with a risk statement.

Clearing the runway of unexploded submunitions should be by a shovel device
mounted on an armoured vehicle. Crater filling can be accelerated by using rubble
and heaved concrete, which may be compacted dynamically by a falling weight
compactor using a modified pile driving technique. Final flush surfacing of the craters
could be completed quickly by using magnesium-phosphate cement concrete or a
sulphur asphalt mix. Both materials are fast setting in temperatures down to 5°C.

These solutions are expensive, though not costly when compared with the price of
the aircraft. The alternative is more redundant paved areas or runways on the
airfield, or an increase in active defence. Over the coming years we shall be studying
the trade-offs very closely.

I won't have time this evening to discuss our future thinking on water supply, bulk
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under the guidance of Corporals Mitchell and Thompson, using a crane so old and

eaten through with rust that I would not have believed it possible had I not seen it.

Seeing the flat, bulging and misshapen old tyres and the great rusted gaps in the cab

structure I said "I suppose you're going to tell me you drove it here"-"Well, Sir; as a

matter of fact we did!" And they had done too.

Next the Police Training School, a very old barracks high on the hill above Roseau,

looking now as if it has been subjected to a nuclear strike. All the roofs of these huge

buildings have gone and some of the walls as well. The twisted remains of Police

landrovers and other vehicles are scattered about. But the largest building has a

splendid new roof and Lance Corporal Lloyd is there to tell me about it.

Another lunch at the Anchorage, sandwiches this time, then up to the valley to see

some of the new overhead power lines and poles and also the turbo water pumps and

pumphouse, then following the new power lines down into Roseau itself. Power,

feeding not only light but cookers, freezers, cold-storage plants, factories and so

many other systems, is our greatest achievement here next to water. On up the west

coast to Portsmouth, visiting Corporal Quinn and his refurbished Health Centre

there and on the way back calling in at the Coulibistri School tasks, arriving back at

Springfield a little weary at 5pm. In the evening we (the whole Detachment) are

entertained by the Prime Minister to a buffet supper, beer and demonstration of

Quadrille dancing put on by the villagers and children of Tete Morne, taught,

mustered and led by our good friend the Headmaster who plays the accordian with

enormous energy, threatening to crash his foot through the floor with every beat.

More speeches of good will and thanks.
Saturday 15 March

Hotel bill for three nights is US$215 so the Detachment Pay Sergeant has to cash

me a cheque for another £150 to keep me solvent. A few final words to the

Detachment, an hour wandering in Roseau and leave with Richard Nicholls and our

splendid chauffeur in the "state Landau" for the airstrip via the North Coast Road.

Once beyond Portsmouth there is little sign of any hurricane damage in this northern

cornerof the island and it is clearly the most beautiful part of the country. The road, now

only of loose stone, winds through hills and valleys luxuriant in greenery-bananas,

palms, grapefruit, lime and most splendid views down to the beaches and the surf.

The DC 3 chartered from Tropic Air of Barbados to take out the first twenty of the

returning Detachment, due at 3pm, doesn't arrive. By 3.30 we discover that it is still

on the ground in Barbados with a maintenance problem. It is promised now for 5.15

which will still give time for the returning party of twenty to catch the UK connection.

Meantime a four-seater Beechcraft of Airserv comes in, its Captain a delightful

young lady with four gold rings on her shoulder. She and her co-pilot are returning

empty to Barbados so I switch allegiance from DC 3 to Beechcraft Baron and an hour

later after a splendid flight above the cotton wool cumulus we land at Grantley

Adams Airport. Alas a Jumbo 747 has just arrived and joining one of the six

immigration queues it takes me one and a half hours to get through. A taxi driver tries

for B$22 to the Ocean View Hotel. I get another at the "regular" price.

The Ocean View is full of rich and senior citizens, but manages to retain something

of the atmosphere of years ago. The plumbing is genuinely original.

But I have three days holiday now before catching the flight back to UK. And that

can't be bad!
Tuesday 18 March

Twenty suntanned Sappers arrive at Heathrow by Jumbo jet. One carries proudly

the fully-rigged sailing ship, given in gratitude by the people of Dominica and

well-earned too. Captain Mantell has had a comfortable ride home strapped to a

stretcher. The rest will follow shortly and after a break a new detachment takes over,

some of whom go back at their own request.

The aid given by this little detachment in Dominica after the tragedy of one of the

worst hurricanes ever known in the Caribbean will long be remembered by the

islanders. The flag flies proudly.

THE ROYAL ENGINEERS JOURNAL17
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arising from strikes in the industry complicated our journey through India, neces-

sitating the obtaining of permits for every litre we bought. One Indian official, his

face covered in shaving cream at 10 o'clock in the morning, held court over his

breakfast with great dignity, and eventually issued us an authority for the issue of a

permit to buy fuel. It was not immediately clear to whom this authority should be

presented to obtain the permit. It subsequently transpired to be himself, now dressed

and in his office and ready for the day's business!
In due course we reached Dandledhura in West Nepal after seven days and a final

epic drive over a crazy road through the foothills. Left there by our trucks, the next

stage was a fifteen day walk to Base Camp. Porters were hard to come by and initially

we only found enough to get ten members started with about 30% of the stores. I was

left with W02 Ric Broad APTC in the position familiar to Sir Richard Burton's wife,

whose duties were to "pay, pack and follow." It was five days before we could recruit

sufficient porters to move the remainder of the freight, and we started our "walk in"

on 11 March, more than a month after leaving UK, escorting eighty porters and

accompanied by our Sirdar and one Sherpa.
The first five days of the walk took us across some wild rugged country where the

vertical was more favoured than the horizontal. A road was under construction along

the route on which work had been going on for twelve years. I concluded that it had

been conceived by a lunatic and executed by a genius. In due course we descended

into the valley of the Chamlia river which rises in the basin below Api. This river was

here about the size of the Medway and we soon found that the local fisherman ran a

fairly profitable business, based chiefly on the effectiveness of gelignite! The valley

was scenically disappointing, lacking both the colour provided by the masses of

rhododendrons found on the Everest trail, and the magnificent views, afforded from

the ridge tops during the first five days, of Nanda Devi, Panchchuli, and the Api/

Nampa groups. As we went on up the valley it narrowed and the country became

harsher with less cultivation. Eventually it became a gorge and we were forced to

climb 1000ft above the river. Beyond that we moved through forest in the final

approaches to the mountain. Late spring snow and avalanche debris covered the

track as we battled through flattened copses of willow and silver birch. From

12,000ft, up to Base Camp at 13,500ft, Ric Broad and I had to plough a track for the

porters through heavy snow. We reached Base Camp on a vile grey day of cold and

snow on 24 March, just a month out from Kathmandu.
Base Camp was pitched on deep snow on a flat valley floor below the mountain.

Beside it ran a melt stream which grew steadily with the onset of spring. In front of us

reared the vast south face of Api. We had come here only with a very sketchy

knowledge of the mountain, based on the reports of previous expeditions to the area.

The mountain had been climbed twice before-by the relatively easy north side, and

by the harder east ridge, the latter by an Italian party. Two Japanese parties had

failed on routes on the west side of the mountain but both they and the Italians had

shied away from the south face after a cursory inspection. The Italians sent us dire

warnings of the avalanche threat of the south face-a point on which they were

entirely correct. However the face offered a magnificent and classic line, and despite

our lack of experience we decided to have a go at it. (Of the twelve members, only

Crispin and I had been on an expedition before, and the doctor, who subsequently

reached Camp 3 had never climbed at all.)
The face rose for 10,000ft above the camp to the summit at 23,400ft, so that while

the mountain was not large by Himalayan standards, the face was comparable with

many classic big routes. The SW face of Everest only rises 7,000ft above the Western

Cwm. One obvious but dramatic and committing line offered itself to us. This started

with a snow and rock ridge which sprang from the middle of the face 7000ft above us.

At its top was a great ice pyramid. Above this was a steep headwall of almost bare ice,

very exposed and threatened by avalanche. For a determined party a route lay

upward via two hanging glaciers to the open upper face, which would have to be

negotiated by the summit pair unaided. We hoped that a secure site for a camp could
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rivers of powder snow punctuated by two sizeable avalanches which buried both

tents, knocking one of them flat. We were forced to abandon this tent for the night,

after digging out its occupants, and we all four crammed into the other. As these were

two man tents of modest proportions we could appreciate the feelings of sardines for

their tins!
After ten days of this my party was exhausted, and we retired to Base for a rest

while a second party took up the task of reaching a site for Camp 2. To save the long

climb up the fixed ropes every morning, this party, under Crispin's leadership,

established temporary Camp 1 i below the big tower and later temporary Camp 1 l

above it. It took a total of sixteen days to establish Camp 2 which was placed on the

only level section of the ridge at 18,500ft.
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Photo 4. The upper face. Bottom left is the snow pyramid. To the right of this is a mass of rock
which is surmounted by the second glacier. Above that is the ice ramp sloping up left, and right of
it, the top of that is the third glacier. Camp 4 was on the third glacier. The twin lumps of the
summit are more apparent on the ridge here, and from the LH side of them a steep ice rib runs

almost straight down. This was the route to the summit and we stopped just above the little rock
band that runs in from the right
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SUCCESS WITHOUT VICTORY

At this point Crispin, who should have led all the way to Camp 3 was hit by a piece
of ice dislodged by someone further up and withdrew to Base Camp. He took
advantage of this short break to sit a law examination which had been sent out from
the Faculty in Edinburgh and which was invigilated by the expedition doctor! I was
sent back up to take over the leadership of this party too. Ric Broad and Sergeant
John Arthy SAS made lightning progress up the ridge above Camp 2 while I was
concernea with upgrading the alignment of the fixed ropes from the site of Camp 1 i
to above Camp 2, making the route porterable. On 21 April the four of us up there
carried in Camp 3 which we sited on top of the ice pyramid. The speed with which
they had made this possible was a great boost to the expedition morale as time was
beginning to be pressing, the long delay in putting in Camp 2 had been discouraging,
and the dreadful six to seven hour carry up from Camp 1 to Camp 2 was telling on
those who were portering.

A new party, including Duncan Sperry, came up to replace us in the lead to put in
Camp 4 and simultaneously Crispin nominated myself and John Arthy as the first
summit party. Camp 3 was at 20,400ft and the top of the third glacier was estimated
at 21,800ft. The intervening section of the route was all snow and ice, and involved
first gaining access to the top of the second glacier via a doubtful serac wall, and then
across the top of this to the bottom of a ramp. This was 900ft of steep ice leading up
beside the third glacier. On 29 April John and I joined the lead party as they
completed the traverse across from the top of the ramp on to the glacier. The weather
was atrocious with snow falling heavily, dense cloud, and avalanches beginning to
sweep the mountain. After eight hours climbing we located a hole under an over-
hanging serac, or ice tower, which would provide a measure of protection from the
torrents of snow rushing down the face. Visibility was down to 20ft and as no
alternatives offered themselves we pitched Camp 4 there.

There followed an afternoon and night of abject fear. The glacier was fairly active
and shuddered and groaned periodically casting the stability of the great overhang of
ice very much into doubt. As an alternative form of extermination, huge powder
snow avalanches were coming down at ten to twenty minute intervals. These thun-
dered over the top of the serac, falling in a curtain of snow just 10 feet out from the
tent and throwing us into a raging windy darkness, before continuing on down the
mountain, leaving us twitching in terror in the tent. Following this harrowing experi-
ence we declared 30 April a rest day and decided to leave at midnight the next night
for the summit, in order to have some chance of getting back to the tent before the
afternoon snowfall initiated another series of those terrifying avalanches. My diary
for 1 May reads like a rather melodramatic novel. However as it is an authentic
account written the day after our summit attempt I can do little other than quote it
verbatim:

"The route took a rising diagonal line across the smooth snow slope which was the
top of the glacier. The passage through the line of seracs at its upper edge brought
one out on to the upper face proper. Seen from below this is composed of gracefully
fluted ice. We were to learn about those flutings that night. Little ridges separated the
flutes and the curving line of one of these led almost to the summit, passing through a
band of partially exposed rock high up on the face.

"Rising at 2315 on 30 April we left Camp 4 at 0030. The night was clear and cold
and the almost full moon made the scene as light as day. Our first problem was that
the top of the glacier was now covered in thigh deep powder snow. I was going
extremely well and broke trail for most of the way without finding it particularly
arduous. We passed through the seracs at the top and came out on a bare snow slope
below a small horizontal outcrop of rock. From here we had to traverse right to the
foot of our ice rib. It was here that the drama began.

"I had assumed that fresh snow, falling on the steep ice face, sloughed off almost
immediately causing the avalanches that had terrorised us yesterday. This was
apparently not the case for soon after we emerged on to this slope, the avalanches
began again, but this time in the middle of a clear night. The villain of the piece now
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rivers of powder snow punctuated by two sizeable avalanches which buried both

tents, knocking one of them flat. We were forced to abandon this tent for the night,

after digging out its occupants, and we all four crammed into the other. As these were

two man tents of modest proportions we could appreciate the feelings of sardines for

their tins!
After ten days of this my party was exhausted, and we retired to Base for a rest

while a second party took up the task of reaching a site for Camp 2. To save the long

climb up the fixed ropes every morning, this party, under Crispin's leadership,

established temporary Camp 1 i below the big tower and later temporary Camp 1 l

above it. It took a total of sixteen days to establish Camp 2 which was placed on the

only level section of the ridge at 18,500ft.
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EX SPEARPOINT 80-BATTLE SIMULATION

given the battle simulation task, with the Independent Field Troop (AMF (L))
(Allied Command Europe Mobile Force, Land) and a detachment from the Combat
Engineer Training Centre at Hameln under command. The initial planning was
carried out in June 1980, during Exercise Javelin, the exercise designed to test the
command and umpiring arrangements for Exercise Spearpoint 80. As 20 Field
Squadron was otherwise engaged in Jamaica in June, the Regimental Second in
Command attended Exercise Javelin and prepared the ground work.
Scope

The bulk of our work was to consist of standard "pitches" designed to simulate the
effects of artillery fire. Each pitch consisted of nine rows of nine one-pound charges.
Each row was fired electrically, with the first charge being detonated immediately
using an electric detonator. The other eight charges were fired through ISFEs
(Igniter Safety Fuze Electric) and varying lengths of safety fuze giving delays from 30
seconds to 5 minutes. All rows were connected to a ripple switch and thus could be
fired in any order and time separation. Each pitch was surrounded by a fence 175m x
175m, consisting of pickets and crossed yellow tape with warning notices at intervals.
All charges were placed at least 50m from the fence.

Service pyrotechnics were also incorporated into some of the pitches; smoke
generators were attached to one row, initiated by a detonating cord knot taped to the
"window", rather than by the normal electrical means; trip flares were attached to
some charges, initiated also by detonating cord secured into the trip wire clamp and
knotted on one side.

Several thousand practice Mk 7 anti-tank mines, with smoke inserts, were pro-
vided; these were laid within Blue or Orange minefields, in places where the enemy
was expected to attempt to cross.

In addition, HQRE 1st British Corps had made arrangements for British firms to
supply various pyrotechnics for the exercise. Two firms, Haley and Weller, and
Brocks supplied a total of nearly 1500 items of nine different types, free of charge.
Some of these items were made up especially for the exercise. Their effects are
summarised in Table A.

To add to the noise, Saab sent four Noise Generators down from Sweden. These
consisted of a powerful amplifier and speaker connected to a cassette player. Tapes
of ground attack aircraft, helicopters, tanks and artillery were provided, and in
addition, the noise of machine gun fire or single shots could be produced electroni-
cally. The machines could be operated remotely by means of a special radio transmit-
ter.

We tried mounting the noise generators on vehicles and used them around the
battlefield, but because of the high ambient noise level they were ineffective in this
role, though the operators thoroughly enjoyed the bemused reactions they attracted
as they drove past a defended position in a Ferret sounding like an aircraft or a tank.
We felt that the best use of this type of device would be on a small arms battle run,
where the machine gun effects could be triggered in conjunction with pop-up targets.
Tasking

The squadron travelled to Germany as part of the main Exercise Crusader move
and set up camp in a disused and long-abandoned barracks at Lage Hohenfels. This
was situated centrally in the Exercise Spearpoint area and was also used as the
Damage Control Park. Our hosts, 2 Field Support Squadron, had set up the camp very
well, and with some improvisation we had a comfortable base from which to operate.

The manpower was divided into twelve sections, each a minimum of eight plus a
driver strong. The teams were mounted in 4-ton vehicles, with trailers, and each
section was tasked with setting up and firing four pitches simultaneously. For guard-
ing purposes, we were assisted by sections from 1 Glosters; in general each of our
battle simulation sections was reinforced by an infantry section whenever they were
working on pitches. This meant that a section could work on its four pitches in
sequence, leaving a firing party of two RE and two Glosters soldiers on each.
Inevitably, there were not enough JNCOs to go round, and a proportion of pitches
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TABLE A

CIVILIAN PYROTECHNICS USED ON Ex SPEARPOINT 80

Serial Item Description Remarks

1 Tank Strike 3" diam aluminium cylinder Designed to simulate the
Simulator with screw top. El initiation. effects of a tank being hit.
(Haley & Weller) Produces black smoke with Effects not very realistic

red Roman Candle effect. though useful on 5 Nov.
2 Artillery Fire 4" deep square plastic bottle Peat had dampened initiation

Burst Simulator with screw top. El initiation. and all failed to ignite
(Haley & Weller) Designed to produce a electrically. They were fired

whistle followed by a flash, with det cord wrapped round
bang, smoke and a shower of container or safety fuze
peat. pushed down with the

compound. Both methods
prone to blinds. The bursting
effect quite good. With
simple reliable initiation this
device could be useful.

3 Viper Simulator 20m of det cord with 5 We fired these in a line of 3
(Haley & Weller) plastic pots containing RDX linked with det cord. This

attached. Designed to produced an effective
produce a linear explosion simulation but a similar effect
to simulate a mine breaching could fairly readily be
explosive hose. achieved with Service

explosives.
4 Fighter Ground 20m of instantaneous fuse Difficult to synchronize with

Attack with 20 small plastic pots approaching aircraft. Used
(Haley & Weller) containing powder attached. effectively at high visibility

Designed to simulate aircraft stands as helicopters
cannon fire running along approached. Some lengths
ground. Lengths can be failed to detonate because of
joined. dampness. Useful gimmick

5 8" Black Burster
(Brocks)

6 4" Ground
Maroon
(Brocks)

7 Directional
Thunderflash
(Brocks)

8 Special No 6
(Brocks)

9 B4 Black Smoke
Generator
(Brocks)

8" diam black sphere. El
initiation. Produced a flash
of flame, loud bang and
black smoke.
4"diam sisal covered
cylinder. El initiation. Loud
report and white smoke.
1" diam cylinder, 2" long
in aluminium container. El
initiation. Relatively weak
bang.
1" diam cylinder, 6" long. El
initiation. Relatively weak
bang.

4" diam metal cylinder,
6" long. El initiation. 2 mins
of black smoke.

for spectator events.
Resembles Music Hall bomb.
Would make an effective tank
strike simulator, preferably
with striker initiation.
Could be used to simulate
firing of a demolition con-
nected to normal firing circuit.
Directional nature ineffective.

An El thunderflash. Could
be used to simulate firing of a
demolition though
insufficiently loud.
Quite effective.
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where in Blue minefields where Orange forces were simulating breaches using roller
and plough equipped tanks.

These tasks so depleted our manpower that the simulations around the Stand
devolved upon a high-powered team consisting of SSM, MT Sergeant and Pay
Sergeant. They laid a number of pyrotechnics very close to the Stand, of which the
most effective was the aircraft cannon fire simulator, which was fired as a Cobra
helicopter approached, synchronized with the machine gun effects of the Saab noise
generators; this caused considerable consternation amongst the spectators who
visibly quailed as the cannon fire ran along the ground towards them, stopping almost
at their feet.

Although it was a misty morning, the sight of 2 US Armoured Division (Hell on
Wheels) streaming forward, with simulated artillery fire echoing across the battle-
field, was most impressive.

Our next major task was on the crossings of the River Leine. Blue forces had laid
minefields on the banks opposite some of the bridging sites, and these were sewn
liberally with smoke anti-tank mines. We also set up a number of pitches opposite the
crossing sites. These were fired at night during the bridging operations; the effects at
night were even more spectacular with the flashes from the explosives and echoes
rolling off the surrounding hills and, no doubt, rattling windows in Schloss Marien-
burg.

The 3rd German Panzer Brigade had now joined the exercise on the Orange side,
and broke out from the Leine bridgeheads to advance in the direction of Coppen-
brugge. We provided a detachment to support them with Viper simulators and
smoke generators and also set up a number of pitches along their line of advance.

Further north, we were busy preparing for the second high visibility event. This
was for Operation Goodwood, when the Orange attack was finally to be brought to a
halt in Blue "Killing Areas". Again, the sequence of firing of our pitches had been
co-ordinated with the Artillery fire plans, and the results were very effective, more so
than for the first Stand in that the pitches were concentrated into a smaller area and
some were closer to the Stand.

Operation Goodwood marked the turning of the tide, and Orange forces then
started to retreat, before a Blue advance. We provided a heavy pitch concentration to
enable Orange forces to break clean back across the Leine and then finally more
pitches surrounding the two counter attack objectives.

In the set piece battles, it was relatively simple to order the firing of the pitches to a
timed programme, or keyed to particular events. A number of the pitches were
however, sited in peripheral areas of the battle. The original intention had been that
the firing of these pitches would be ordered through the Artillery umpires, but
despite close liaison, we soon discovered that this was not working satisfactorily.
Thereafter, we always incorporated into the firing orders a caveat to the effect that
the firing party should fire when advancing forces were at close proximity. For safety
and security reasons, all firing parties had to be equipped with manpack radios and
sets were begged and borrowed from various sources. Eventually we accumulated
sufficient sets, a mixture of Clansman and Larkspur types, to provide communica-
tions to all pitches, and this provided us with a means of varying firing orders as
necessary.
Blinds

Inevitably, we suffered a proportion of blinds. We had taken every reasonable
precaution, by placing charges in plastic bags and covering initiation sets with
clingfilm, but approximately 5% of charges failed to go off. Most of these (3%) were
due to faulty ISFEs, but small proportions were due to poor crimping of safety fuse to
ISFEs, failure of detonators or failure of safety fuse.

The circuits were fired by batteries and EDCs (Exploder Dynamo Condenser).
Despite trials carried out in UK before the exercise, it was found that A41 batteries,
when used in conjunction with D10 cable, were not a reliable means of initiation.
This was no doubt due to a combination of the high resistance of the cable, exacer-

I
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perhaps those that remained were still potentially as good as many others. But theDivision had been broken on the Somme in 1916, never properly reinforced, andduring 1917 its morale was low and its troops of doubtful quality. The sordid
monotony of trench-warfare on Vimy Ridge had done nothing to improve it. But weall felt-even down to Sapper Subalterns like me-that most of the trouble was due
to a thoroughly incompetent Divisional HQ, and a complete lack of leadership and
drive. Lieutenant (later Brigadier) J C B Wakeford, who was a fellow Subaltern in210th Field Company at that time (and who has kindly looked at this paper and madeseveral very helpful suggestions) says that the Divisional HQ motto was "Never
trouble trouble till trouble troubles you!" The Divisional Commander was known
only by jibes at the infrequency of his visits to the line and his sartorial perfection.The CRE (I may be doing him an injustice) was to me, no more than a name. Amongthis splendour (ADC's and GS03's all glowed red in those days), only the CRA was aleader. "Stuffy" Lambert was known to everyone, he was always seen walking aboutin the forward areas, and his caustic but down-to-earth wit was a byword. We alwaysfelt that the Gunners of the 31 st Division were excellent. As for the rest-no fighting,
no drive, bad leadership: we all knew it, and knew that bad leaders make bad troops:and that bad leaders should be sacked.

At the end of 1917, the 4th Guards Brigade was formed from 2nd Irish, 3rdColdstream and 4th Grenadier Battalions and 210th Field Company was brigaded
with them. After the 31st Division this was a revelation to us. We were used at nearly
all the trouble spots during the spring of 1918, first to plug the gap from the Germanoffensive on the Somme and finally in the epic stand at Hazebrouck, where the
Brigade died. At the beginning of April, the Division was in GHQ reserve near theSomme when the Germans offensive broke through the Portugese lines, east of
Hazebrouck. This area was vital to the retention of the Channel ports, and we wereordered there at once. What follows is a very young Sapper Officer's experience andfeelings in the last two days of the Hazebrouck battle.

All night we waited beside the road, where I fitfully dozed on a pile of stones in therain, before our buses arrived. The Guards had just come from a Brigade inspection
and were impeccable. At intervals the band of the Coldstreams marched up anddown in the next field playing "Oh, oh, oh, its a lovely war". At last the buses cameand we drove, via St Pol and Aire to Hazebrouck, and finally debussed on a little riseat Strazeele overlooking Vieux Berquin. On our left, were open fields and acrossthem men were walking back-not running, nor panic-striken, but just walking in adisorganised way, spread anyhow over the fields. We understood that the Guards,
who had arrived some time previously, had debussed, and simply advanced throughthem, semi-deployed, until they made contact with the enemy.

The Sappers did no "sapping". We never did. Anyway, we seldom had our horses,bicycles or tool-carts which were interminably on the road under the Second-in-
Command (2IC), held up by appalling traffic conditions and the conflicting demandsof ambulances, guns, food, reinforcements and refugees. We usually picked up twoor more bandoliers of ammunition, slung them round our necks or over our shoul-ders, and went off to hold some flank or place where the enemy was supposed to have
broken through (but hadn't). It was rather wearing to the nerves, and we had three orfour casualties each time we moved, but-that was it.

Sure enough, orders came through for us to go up and hold a certain line markedon the map. Front and flanks were quite uncertain, so we were to go to a rendezvous
just behind it, and await orders. We therefore posted pickets along the roads, and got
ourselves into a row of empty houses. Stragglers were all over the place. Next day,nothing much happened to us, but it was said that the Brigade had been underincessant attack from three and a half German Divisions, and had suffered very
heavy casualties but had given little ground. Next evening we got orders to go (viaBrigade Headquarters) to help the Grenadiers consolidate part of their front line andgenerally do anything that we could for them. We had been moderately heavilyshelled for some hours, and were quite glad to be moving.
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It was a very dark night, there was a lot of shelling and houses and farms were

burning everywhere, the cries of the burning animals cooped in their pens and the

smell of burning flesh was intensely distressing. The Company Commander, Major

David Speight, was not with us (he was probably at Bde HQ); the 2IC was presum-

ably bogged down somewhere with our transport, and Harold Keating, the senior

Subaltern, was in charge. We found our way to Bde HQ, and then to the HQ of the

Grenadier Guards where we handed over thirty or forty stragglers, (Keatings' diary

gives the number of stragglers handed over as 150 from all three Battalions), whom

we had collected en route. The Battalion gave us two guides, who-for some

unknown reason-disappeared. In the dark, we walked along a narrow country

lane-about eighty of us, I suppose-and very soon we were lost. However, a

straggler seemed to know vaguely the way, so we set off in artillery formation (blobs

in modern jargon)-over a grass meadow rising slightly in front of us. We were rather

heavily laden, carrying not only shovels but ammunition and rations for the Gre-

nadier Guards, who we were told, were too weak and exhausted to send back for

them. Suddenly, an aeroplane swooped down out of the night, and dropped two

bombs on us. One fell on the leading section and another on mine, covering us with

clods of earth and killing one of my Sappers. I stayed behind, for a minute, with my

two Corporals to make sure he was dead, and in the dark my hand went right through

his chest-an enormous wound-and came out dripping with blood. I was just

straightening up, when we came under very accurate machine-gun fire. At first we

thought it was a German gun infiltrated behind our line, and we took up firing

positions; but then we heard the aircraft making a second run at us, and I saw quite

clearly that it was one of ours. It flew off, no doubt very satisfied, back to the west

over our lines. My diary is very bitter. The Sapper killed was an older man, nearly

forty, married and just out from England for the first time.

Surprisingly, we found the Grenadiers. It was too dark to see much. My diary says

that we found a few Grenadiers holding a series of shell-slits. They were too tired for

words-just lying behind the trenches asleep, with one man here and there, as sentry.

I was working for No 4 Company who were holding a line about seventy-five yards

long. The Company Commander, (a Subaltern and the only Officer that I saw) told

me that they had come out of the line that morning, 1 Officer, 1 L/Cpl and 8 men

strong; they had been made up a bit (and I counted their strength as about twenty).

He told me (my diary) that all four of their CQMSs had been killed by one shell, and

that all their senior NCOs and most of their Officers had become casualities. Their

casualities had been too awful for words. We joined up the slits for them, made some

traverses, levelled the parapets and did what we could-but at 2ft 6in we met water,

so could get no deeper. There was some shelling and machine-gun fire, but nothing

very much.
Towards dawn, one of the Grenadier Officers said to Keating "will you stay and

fight with us?" Keating took me aside and asked for my views. I had no idea what

orders he had been given, but he seemed to think that unless he got orders from

Brigade HQ to stay, he had to report back.' I had no reason for not agreeing, because

we were possibly the last Brigade reserve; but it was very distasteful and we didn't

like it. Had we been engaged in any sort of fighting, the question of course would not

have arisen. So we pulled out at 4am gladly giving the Guards what of our own rations

we had. When we were about 600 yards behind the Grenadier line, I was not sure of

my way and shone a torch to look at a map. Suddenly an excited machine-gun Officer

dashed out of the night, seized my arm, and implored me to put out the light as the

Germans were only a few yards away, and we were between the lines. I explained

where the Grenadiers were and, I hope, convinced him-but this episode showed the

confusion and uncertainty which was everywhere. Finally we got back to near

Brigade HQ and I went in to report what we had done. I told Oliver Lyttleton, the

Brigade Major, that we had saved the Grenadiers some energy perhaps by digging

and had given them ammnnition, some rations and a little more cover. "Where were

they exactly?" he said, "we haven't really had a proper report from them". Alas, I
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couldn't tell him-how could I? We were lost when we found them, and I was trained
in trench-warfare on Vimy Ridge and never thought of such things. I could only givehim a general idea, which he already had.

Next day, the attacks went on and the Brigade fought the enemy to a stand-still, but
they were now so few that we all knew that another big attack must be the end. Early
on, we were told that the situation on our flanks was obscure and that there was a gap
on our right. At 11am therefore, we were sent to establish outposts and patrols on the
rides through the Bois d'Aval, in case any Germans came that way. I found this rathereerie. A few shells came over- and we even heard some of our own guns firing for the
first time-but no enemy. We did this all day, in two-hour shifts until that evening, at
6pm the Brigade Commander told us that the situation was critical, the Guards were
cut up and many surrounded, and that we had not made contact with our flanks
(Keating's diary). The 210th Field Company was ordered, together with some of the
Brigade HQ personnel, to dig-in just in front of the northern edge of the Bois d'Aval,
and hold on. We picked up our usual bandoliers, shovels and so on, and in the twilightleft the edge of the wood under a fair amount of shell-fire, roughly decided on a line
to be held, and dug as fast as ever we could, in the open, 150 yards or so from the
trees. The War Diary says that "the Posts were dug under heavy shell-fire and
machine-gun fire". I was standing beside the diggers when suddenly a machine-gun
opened on us from a spur of the wood, in our right front about 200 to 300 yards away.
I took a flying leap onto the nearest diggers, but had to get to another slit where there
was more room, while bullets whizzed over us, about a foot from the ground.Another automatic also opened up on our left, but the advanced post on our right, so
close to us, had our position in a 45° enfilade and it crossed my mind that here was achance for a DSO if I went and captured the thing! However, as it was getting dark,
and the enemy probably had a platoon there, and I was almost dropping with
fatigue-it didn't seem very practical! We were told that there were Guardsmen onour left-perhaps they were the Brigade HQ people. Our right, where I was, seemed
completely exposed. We were told at 3am that two Australian posts had been
established somewhere in front, so we then felt that we should get some warning; but
I expected to be attacked the next morning and probably to be overrun. I do not think
that anyone visited my section although the Brigade Commander visited both Keating
and Wakeford. The night passed slowly.

Sometime, just before dawn, a runner came through to say that the 1st AustralianDivision had reinforced us, was in position, and that we were to come in. Never have I
been more relieved! It was getting light, and we crawled back across the open in little
snakes-I leading one part of my section. When I got to the trees, I went on crawling
for some yards-firstly because the outside trees were thin and I didn't want to be
spotted by the enemy, and secondly because we were all so utterly exhausted and wehardly knew what we were doing. I then looked up and saw a very large Australian
Corporal (he seemed to me to be enormous) lounging against a tree. "Bloody
English Guards", he said. My hand went to my revolver and that Corporal never
knew how near he was to being shot. Instead, I got rather sheepishly to my feet, the
Sappers behind me did likewise, and we passed into the forest and joined up with the
others. Keating must have had some orders as to where were to go, because he led usaway to north-but halted at a cross-roads where we had seen shells falling
almost continuously, the afternoon before. I went forward and suggested to Keating
that this place was not very healthy, but by this time he was in such a state of
despondency that (my diary) he replied that "as the infantry had all been annihilated,
he saw no reason why we should not be, and in fact he rather thought that we ought tobe". However, a minute or so later, an Australian Officer saw us and dashed across to
warn Keating, who then moved us a bit up the road-but with evident reluctance. Itnever occurred to me at the time, but I now wonder whether he was thinking of what
he had had to say to that Grenadier Officer two nights before. Anyway we moved on
a little and fell out by the roadside. While we were there, some of the Guards
marched past us. Not many; dreadfully tired; and last, their Commanding Officer,
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Colonel Pilcher, snuffling a little I thought, with an end of one puttee undone and

trailing on the road. They passed on. We got up and-with my mind full of the sight of

those wonderful Battalions, each a thousand strong, marching off their Brigade

inspection, so short a time ago- moved on, and on, looking for our billets. Finally we

came to the right farm and saw the men into a barn. The Officers then went into the

farm-house. I saw one of our Officers lean against the wall, then slide slowly down

and collapse. I knew nothing more until I woke up many hours later. Not long

afterwards, the Brigade Commander and Oliver Lyttleton were standing in the

doorway, outwardly cheerful and composed, asking after us and complimenting us

on our behaviour. They must have been just as tired as we were, perhaps more so. I

have always regarded this as a fine example of leadership, and I have many times

quoted it.
Eighteen years later, I was on General Dobbie's staff and had to prepare a

three-day exercise, for the Chief Engineers, which he was to hold on the crossing of

the Aisne. I was driving him back from London one evening, and in speaking of the

war, I told him something of the last days of the 4th Guards Brigade, and of our relief

by the Australians.
"Would you like," said General Dobbie "to know how the Australians got there?"

"Very much", I said.
I will try to repeat his words, as I remember them. "I was then", he said, "on the

General Staff at GHQ charged with the movement of troops by rail and road. We had

foreseen the desperate position of the 4th Guards Brigade at Hazebrouck, and had

realised that the only possible reinforcements were the 1st Australian Division. But

they were away, out of the area, and there was no rolling-stock to move them. I went

across to my opposite number in Q, and went over every possibility, again and again.

We looked at everything-and finally, I had to accept that there was no possible way

of getting the Australians moved. The rolling-stock simply could not be assembled in

time. I went back to my office, and went down on my knees in front of my desk, and

prayed that something might be done to help us.2 Next day, the impossible happened.

By some extraordinary combination of circumstances-not one, that wouldn't have

done it-but several; some disobeyed orders, another had made a gross mistake, and

so on. And the rolling-stock could be assembled".
"Yes", I said.

NOTES
' In the Official History of the Grenadier Guards 1914-18, it is correctly stated on

page 44 "the 210th Field Company RE went up to help the 4th Battalion Grenadiers

dig the new line". On page 41, however, occurs "The Field Company RE that was to

have been sent up to help, did not appear .. ." There is some implied criticism here,

and it is as well to clear it up.
There is an entry in Keating's diary which reads "I was at the time expecting to be

kept to reinforce the Grenadiers (The word in my (typed) copy is "garrison", but I

think that "Grenadiers" is more likely to be what he wrote), but we received no

orders". I think that, in some way, the Field Company must have been promised to

the Grenadiers, but that the orders were never sent, or if sent had gone astray. In any

case, would not such orders have been given to the Company Commander? There is

no mention of any such orders, or promise, in the 210th Field Company's War Diary.

Brigadier Wakeford however has made some comments on the last day, which put

the matter beyond all reasonable doubt. His letter also paints a vivid picture of the

conditions.
Comment by Brigadier J C B Wakeford CMG

On the last full day of the Hazebrouck battle, the Brigade reserves were the

KOYLI and ourselves; and at one time that day the Brigade committed the KOYLI

on our left, leaving only us; and we could not be engaged except by direct orders of

Brigade. In accordance with Brigade orders we were strung out foxholing along

roughly the forward edge of the Bois d'Aval. I had Gilmour's section and my own,

and you went off with Harold Keating. (We were organized, at the time, in half-
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companies. My half-company was then patrolling the rides through the Bois d'Aval
on the exposed right flank.)

I was picked up by David Speight and went with him to find Brigade HQ, report
progress and have our orders confirmed or amended. We found Brigade HQ empty,
and no indication of where they had gone. Chandos says (The Memoirs of Lord
Chandos, 1962) that they had gone forward to the Grenadiers, but it is a pity they did
not say so at the time. David and I waited for a while in the hope that someone would
turn up. I remember that I cooked some bacon and eggs, which would not have taken
long. David sent me back to my half-company and himself continued to try to contact
Brigade. (Until he did so, he was bound by the orders already received). We parted at
about the turn of the evening light-dark under the trees but fairly visible in open
country.

Much later (midnight?) the Brigade Commander came along the line, north to
south, by himself except for a runner. He appeared to me to expect me to be where I
was, from which I was convinced that there had been no change of Brigade plans. He
told me that the Australians had arrived in the area, but whether they or the Germans
would reach us first, he did not know; but in either case, he depended on us to remain
firm in our position. I assured him that we would do so. We shook hands, and he said
"Good-bye, John, I don't suppose we will meet again"; and off he went, on what I did
not regard as a very cheerful note.

The rest you know. The Australians arrived, and we left. I asked David about ten
days or so afterwards what had happened about the question of reinforcing the
Grenadiers, because I myself had been badgered about it by the Officer-in-Charge of
a working-party and I could not answer him. I knew that I had carried out his orders,
and therefore what was the chap talking about? David did not tell me much but said
that there had been a misunderstanding (on whose part?) but that it was now cleared
up.

Those guns on our right. They did not sound like 18 pounders; but had I thought a
sharper crack more like a French 75. It will be interesting if you ever find out who
they were. JCB
12 May 1980
2 I have read Sybil Dobbie's book on her father with great interest and appreciation.
General Dobbie was the most inspiring commander I have ever served under-I
would have done anything for him. But her book hardly mentions the Australians atHazebrouck. Did he never speak as I have related? If her husband or anyone who
knew him well should read this, I would very much like to know.

PART 2. A DAY TO FORGET
After the desperate fighting near Hazebrouck in April 1918, the 4th Guards Brigade
was never really reformed. They had a month or so in the same area where they
feuded almost daily with the Australians. There could hardly have existed two better
lots of fighting soldiers, so utterly different in every way. However, the Guards were
finally drafted away, and the 210th Field Company then worked mostly with 94th
Brigade, and at times with some of the Broken Spur Battalions-ex-Yeomanry from
Palestine who had lost their horses and had been transmuted into infantry. They had
seen little heavy shelling and were very inexperienced. I was still commanding No 2
Section (Troop, to you).

The Company had been through a lot, and the reinforcements were generally of
low quality. One Officer of the Company, whom I had known in England and
admired very much, was Harold Keating. He was brilliant academically, had been
Captain of the Oppidans at Eton; and was brave beyond all knowledge. He had been
badly wounded on the Somme, I had been told, in an incredibly brave action-almost
foolhardy-crawling out of the front line trench in broad daylight, and had a deep
wound running the full length of his arm from wrist to shoulder made by a sniper's
bullet. I was nineteen, and Keating perhaps three or four years older. We were both
fairly hardened warriors.
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In June 1918, we had to straighten out an awkard piece of line in front of the Forest

of Nieppe. Curiously, it involved an advance over exactly the same piece of ground

where the 4th Guards Brigade had fought so magnificantly in April. It wasn't much,

really. The first wave was to cross the start-line at 6.30am, and then Harold Keating's
Section and mine had to follow behind the second wave, and put up wire for

strong-points 200 yards or so behind the positions held by the leading troops. Our

wire, pickets etc were to be carried by working-parties of the Broken Spur infantry,

following behind us. It all sounded a bit odd, because we were to do this in broad

daylight. The Sapper organisation was that-I have the operation order in front of

me as I write-one Field Company (the 211th), with its OC, Major Mansel, was in

charge; and detailed to the various tasks were five named Sapper Subalterns and

their Sections. For example my paragraph reads:
"(3) Consolidation of strong points F (Verte Rue) and G (E29A14), 1 Section RE

under Lieut Aldous RE: 2 platoons of Inf (50 OR) as carrying-party under Lieut

Peate 24th RWF, assisted at each post by 2 Platoons of the 11th EY who are the

garrison of each post."
It started off badly for us. My diary tells me that I went to a rumoured rehearsal the

day before, but could find no-one except for the Sapper Company Commander in

charge and my carrying-party Officer. However, I fixed up details with him; and

Mansel (the Company Commander IC) told me of zero hour next morning and that

other Sapper Sections had been up to dig shell-slits for my carrying-party and my

Section, since our assembly positions were likely to be one of the enemy's barrage

lines! I then went off to see the EY Commander of the Company whose posts I was to

wire. He was one, Southern, whom I knew. It all reads very haphazardly, but I

imagine that I must have done some reconnaissance. We had to be in our assembly

trenches half an hour before zero hour.
That night, Keating and I were in a lean-to of a disused farm-house, and I had

hoped to get some sleep before setting off in the early hours. As night went on,

Keating bent over his lantern, covering sheets and sheets of paper; on and on in the

semi-darkness went the scratching of his pen. For the "nth" time, I said "What are

you doing?"-and again the answer came "Writing home". Finally, nearly midnight,

and I said, "For God's sake, give it up: I want some sleep". "Nearly finished", he

said, "I'm making my will".
We set off at 4.15 up the towpath, Keating leading. We knew every yard. Sud-

denly, I heard a splash; Keating had walked clean off the towpath into the canal, and

was pulled out by his men. On we carried; and I saw my Section and carrying-party

into their assembly trenches, and then with two runners went to Battalion HQ.

No-one who has not heard the opening of a barrage of that size, can have the least

idea of the exhilaration it causes. I was told that we had three Divisional artilleries
deployed on our Divisional front and the Australian guns firing from the flank. One

Battery opened about fifteen seconds before zero-and then, in one second, there

was nothing in the whole world but one single roar of sound. Our leading waves were

all out of their trenches and away, before the German barrage fell on the edge of the

wood. Keating and I left Bn HQ after a time, and wandered about talking to German

prisoners who were beginning to come in; but the enemy began searching the wood

rather heavily and many people were being hit, so we returned to the Bn HQ.

In due course, reports came in that our final objectives had been reached, and as

each report came in, the Sappers moved out, with their carrying-parties. Southern's

report didn't come, but I arranged with the Bn Commander that I had better start off,

anyway, and find out what had happened. So I sent off my two runners to bring up the

men, and almost at once the report arrived. On reaching the edge of the wood, my

diary reads, "unluckily some five-nines arrived on the fringe of the wood at the same

time as we did, killing two Bosche and frightening us-several of the Yeomanry

started running away, but with the use of much profane language, I got them together

again and started across our trenches towards Verte Rue where I could see every

conceivable kind of shell bursting". I should say here that I didn't know that the
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Yeomanry, who had never seen this sort of thing before, had been very shaken just
previously by heavy shelling of their assembly trenches where they had a number of
casualities. They suffered heavily during the whole operation, and deserved the
greatest praise.

We had no guides, but we walked through the light enemy barrage on the edge of
the Forest-a column of about twenty or more Sappers (Sergeant, 2nd Corporal,
Lance Corporal and twenty men) and fifty RWF carrying wire and pickets-till we
found the tape which had been laid as planned. In due course, we got near Verte Rue
and I halted the men and went forward to find Southern. There he was, in the right
place, and surrounded by his reserve platoon. I left my Sergeant with him, to organize
his own men in wiring that strong-point, and went forward to find the other places
that we had to do. I couldn't find anyone, anywhere-only a shell-hole with three
terribly badly wounded men in it. So I decided on a low hedge, to give us some cover,
in about the spot shown on the map and went back to tell Southern. He agreed, so I
brought everyone up and we started. I then found a Corporal who seemed to think
that he was in charge of the strong-point, where several men were sitting in shell slits.
He told me that the Officers and Sergeants of both Platoons had been hit, so I showed
him where I proposed to put the wire and he approved.

Quite soon, we came under considerable Artillery fire-which was not surprising
since we were in the open in broad daylight and right up in front. Each time it died
down, and we stood up, it started again immediately. So we tried lying on our backs,
behind the little hedge, and battled on with the wire and pickets. After a time, some
sort of gas shells were used and my diary says that I thought that one of my NCO's
(2nd Corporal Verity) was going to die of choking! We stayed several hours, and I
reckoned that at least one third of the time, we were lying down. We hadn't got too
much wire anyway, because the carrying party had done a second trip with very few
men (I was told that they had had nearly 50% casualities) and didn't come again.
Finally, we had had enough-in fact, I had overdone it, and only two men showed
willing for our last effort; and we did nothing then, anyway, as the fire was too heavy.
I put the men into some shell-slits and went to tell Southern that I thought it not
worth the casualities to continue. He entirely agreed and added (my diary) "that it
seemed a silly sort of thing to do in broad daylight as we were under direct
observation from the houses on the Vieux Berquin road". At that moment, a
counter-attack appeared to be developing in the Gars Brugghe area bringing a lot of
machine-gun bullets, so we set off in little groups of four, to the wood.

After reporting to Brigade HQ, I met Ingham (our 2IC) on the way back. "Keating
has been killed", he said; "he apparently had a piece of shell through his heart, just
said 'I'm dead' and died instantly. His Section has come back, but they couldn't bring
him with them. They did nothing". I was horrified. His Section was to have done
exactly the same as mine, but 300 or 400 yards to our right. I had seen nothing of him
or his men, as the trees at Verte Rue were between us.

Next day, four of our Officers, the Company Commander (Major Speight), the
2IC (Ingham), Paget, and myself, went out to bring in his body. We went to the spot,
crawling up hedges and peering about-actually stumbling on two guardsmen in the
corn, terribly decomposed. But we could see no signs of him; and only drew heavy
Artillery fire from the enemy and curses from our own infantry in the area, who said
that we would get them all killed if we didn't go away. So we did.

That evening the CRE rang up to say that he had been found-north of where he
had been hit, part-way towards where I had been, dead in a small shell-hole, with a
shovel by his hand. We called for four volunteers from his Section to bring him in, but
not one man would volunteer. So the whole Section was sent. He was brought in. He
had a bad wound in his right lung, and lesser wounds in his right arm and wrist. He
would not have died immediately. My diary is too venomous to quote.

We pieced the story together, like this. Four men were killed or wounded, early on,
and they included his two junior NCOs leaving only the Sergeant who was recently
out from England, where he had spent his war years in some reserved position, and
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was of little use. At the same time, or shortly afterwards, Keating himself was very
badly wounded. His influence gone, the men just decamped, leaving the equipment
of five men behind them. Perhaps they really did think that he was dead. It is possible
that Keating was trying to get to me or the troops in that area-he knew where we
were of course and was north of his own posts-and had died through loss of blood
and exhaustion, on the way. I can only hope that he died soon and that he did not see
us leave.

I can see him now, as he was brought in-his tin hat still on. I stood with the other
Officers beside him when he was buried and, sewn up in green canvas, lowered into
his grave. When the Parson threw earth on to the body, I had to exercise enormous,
almost physical, self-control to prevent myself from assaulting him. That did frighten
me.

One last, rather odd, entry in my diary, much later-
"17.7.18 ... I only realised today how much Keating's death had shaken me, as it
was only today that I felt that I had thrown off the feeling of cowardice which I have
had since the 28th; it is not that I wouldn't have done my job, but whereas a normal
being can view the possibility of shell-fire in a logical way and realise that his chance
of being shot is very small indeed, the coward thinks that the first shell is certain to hit
him. I have several times had an inclination to cycle faster when going through places
like Gd Sec Bois-when this has happened, I usually got off and walked; but it still
doesn't make life any pleasanter and I am glad that I feel like a human being again
and not like a worm".

Keating's parents showed my father parts of the letter which I had seen him writing
(it had been found in his kit, of course). It was a good-bye letter, beautifully written
and expressed; thanking them both for all that they had done for him, and saying that
he felt like the Captain of a ship, setting out on an unknown voyage. He knew that he
was going to be killed-quite certainly.

Anyone who reads these accounts might well say "How this chap does go on, about
himself!" I know. I sent the papers, as a first draft, to a serving soldier of middle rank
and asked him if he thought them suitable for a regimental magazine. He asked me
what lessons I wanted to bring out and said that he supposed that they were thus and
thus; and so it was. "But", he said, "you have left out all the bits which bring out those
lessons". I told him why. "Now, look", he said, "this is about the last time when such
experiences can be written. How many of you are still alive?-you were one of the
youngest. What on earth does it matter to say or not to say, such things, at nearly
82?"

So, one more story. When we got back from our wiring, we sat down in the Forest
to rest for a bit. I was behind a tree and overheard one Sapper say to another "if little
... had been here, we would never have started". "Little . ." was the name by which
my predecessor in Command of the Section was known. For many years, I took this
as the greatest compliment that I would ever be given-but then realised that it was
no compliment at all-there was nothing special about me, it was just the truth; if
that Officer had been there, they quite possibly would not have started. The men
knew it-who else?

When I joined 210th Field Company, it was commanded by Major (later
Brigadier) A B Clough, a Regular. I had not met him before, but on the first day he
said to me "you are a Regular Officer, and I am very glad to see you. I want you to
help me and to set an example. You will soon see why". I did; and I have never
forgotten those words. Clough left early in March 1918, but we had been lucky to get
a Young Regular Officer, J C B Wakeford, as a reinforcement just before Christmas.

In these stories, there are questions of the use of Sappers. It is a principle that
infantry are responsible for their own close defence; but when I joined the 31st
Division on Vimy Ridge in 1917, the Sappers frequently put up the wire in no-
man's-land, between the German and the British front lines. I was told that the
infantry could not be trusted to do it. If this was so-and I had proof given
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me-surely the Sappers had to do it? (The Guards Brigade always did their own).
So on 28 June 1918, when the Sappers were detailed to put up the wire in that

attack, it was only in the tradition of 31st Division that they should do so. Was this
wrong? No-not if it was necessary.

And our use as badly armed infantry? Why not, if that was the need? So when
Sappers say "that wiring, or this or that, is not their job", the answer is that our job is
to do anything and everything that best helps the situation. What was wrong on 28
June was, I suggest, the whole Sapper operation.

The five Subalterns detailed by name in the Operation Order were Lieutenants
Keating and Aldous and 2nd Lieutenants Fisher, Bush and Burfield. (To the six
Sapper Officers taking part, three Military Crosses were given, a high proportion. If
Keating had not been killed, there would surely have been a fourth). This order was
signed on 26 June, two days before the attack; but Brigadier Wakeford tells me that
Bush and he were on leave in Paris on that day, and missed their train and therefore
missed the operation. Bush was in Mansel's own Company. This is no way to
organise. Then, why did we miss the rehearsal? Did no-one realise that we should be
wiring right up in front, in daylight, in full view of the enemy? The whole Sapper plan
looks to me as if it had been bodged up in a hurry, perhaps as a last minute addition.
Bad plans mean lives.

What of the junior Officers? Undoubtedly the youngest Regular Officer trained at
the Shop (it would be Sandhurst now) had to bear a responsibility and set an example
beyond anything that could be imagined in peace-time. I have regretfully used myself
as a guinea-pig, for I had no other and I kept a careful diary. I was, of course, no
better nor braver than any other Regular Subaltern and less so than many, no
doubt- but I am utterly convinced that the further the barrel is scraped, the more the
Army needs a leaven of young Regular Officers trained to the highest standards;
Guards Drill-Sergeants, pictures in the Mess and tradition in the heart, impeccable
ceremonial where a speck of dust is an extra drill, and so on (alas! there are no RHA
Riding-Masters in these sad days!). So far, I think that we have done this; but we must
beware that we are not beguiled into going "comprehensive" in another World War.
I commanded the RE OCTU at Newark in 1944, and that sort of training will not do.
And then, what value do we place on background, and family background at that?
Will the barrel-scrapings be of better quality than sixty years ago? Read the daily
press; and then answer.

Finally, does it matter that you have been reading of Sappers with rifles and the
odd Lewis gun, playing at Infantry? Perhaps the fear next time will be of a human
form of myxomatosis, instead of a shell through the stomach. Does it matter? The
same requirements; and the same qualities.

But there are broader issues. Trenches are physical things. They cannot bite or
blow you up. Their effect is what you let them do to you. As the static war continued,
and the barrel was scraped ever lower in 1917 and 1918, only the highest leadership
could prevent morale declining-and such leadership in the 31st Division was
conspicuously lacking. If the top fails, all are debased.

Be sure that the next Great War will be unlike anything that we have seen before.
Perhaps there may be little physical fighting; but the war might well last longer and
have potentially more effective trenches-not dug into the ground, but into the
minds of the nation. Trenches of despair and defeatism, fear of atomic and bacillic
onslaughts, and the insidious burrowings of weaklings, traitors and enemies; setting
much the same problems as in the 1914-18 Great War, and needing the same
remedies. So let us ensure that lack of leadership at the top is punished ruthlessly and
immediately. Of course, of course-but it is not easy. It was not done then, was it?

No long war ever again? It hasn't started, by any chance, has it? (Nixon is nobody's
fool). Are the trenches, even now, being dug? What is Civil Defence? Static is static,
and stops nowhere. In a nation at war-the new war-might not our senior Officers,
disciplined and trained to lead, set the example? Might they not have a larger role to
play on the national stage? Is the lesson learnt?
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VISIT OF HER MAJESTY THE QUEEN TO THE SCHOOL OF MILITARY SURVEY

On 1 July the following letter was received from Her Majesty's Private Secretary,

then at the Palace of Holyroodhouse:
"The Queen has instructed me to write to you to express her appreciation for a

splendid day at the School of Military Survey on Friday and I should be grateful if you

would convey to Lieut Colonel Stewart and all his officers and men Her Majesty's

warm thanks and congratulations on a most successful occasion. The Queen, as

Colonel-in-Chief of the Royal Engineers, was delighted to be able to open the new

Barracks at Hermitage and is very glad that the School of Military Survey should be

now so excellently and permanently housed.
"The programme for the day was very well devised and executed and your

Colonel-in-Chief was so pleased to have the opportunity of meeting many of the

officers and other ranks engaged in military survey and to see something of their

work. The period after lunch enabled The Queen to get a good picture of the wide

variety of important tasks which are performed under the control of the Director of

Military Survey. After her very interesting tour The Queen much enjoyed the

relaxed atmosphere of the Garden Party.
"Your Colonel-in-Chief has asked me to thank you both for your hospitality and

imaginative presents. The lunch was excellent and Her Majesty is so pleased with the

folio of maps of the Sandringham Estate and the pictorial map of her visit to Eastern

Arabia. Perhaps you would be kind enough to convey to Sergeant Markley and his

team and to Corporal Johnson, The Queen's appreciation and congratulations on

their excellent work.
"The Queen wished me also to thank you personally for having escorted her

throughout the visit and for having helped to make this such an entertaining occasion

for her. Your letter of 27 June was much appreciated by Her Majesty.
"Finally, I should like, on behalf of the members of the Royal Household, to say

how grateful we were for your hospitality and how much we enjoyed the day."

* * * * *

The Sapper
THIS extract from Man of the World appeared in The Sapper in September 1899.

Does this assessment still hold good?

THE lady who sits next to him at a dinner party, if she has not been told more about

him than his name, is very puzzled as to his profession, says a writer in the Man of the

World. He talks art to her, and she fancies that he must be connected in some way

with art; he talks literature to her, and she fancies that he must be an author, but does

not like to ask any questions, for fear that he may have written a book that she ought

to have read; he lets fall something that shows he is acquainted with details of

building, and she is for a moment divided in opinion as to whether he is an architect or

a civil engineer. At last he says something as to his regiment, and the lady, looking at

his rather long-hair and turned-down collar, comes to the conclusion that he is a very

clever, rather priggish young man, who spends the leisure hours allowed him by his

profession in serving his country as a Volunteer, and talks to him on that assumption

for the rest of dinner-time. In the drawing room the hostess, being interrogated,

answers, "Why, he is in the Royal Engineers; I thought I had told you. Isn't he nice

and isn't he interesting?"

* **
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COMPUTER BASED CONTROL AND SUPERVISORY SYSTEMS

doing this as efficiently as possible and knowing when failures occur before the effect

becomes obvious. This latter aspect is becoming more important with the trends to

reduction in staff.
The days of sending a boilerman around the boilers and pumps night and morning

giving each a polish and a friendly pat are, unfortunately, not with us any more.

THE PROBLEM

With an extensive expansion of the facilities at Donnington, a need was high-lighted

in 1978 for the provision of Fire Alarms from each of the very large storage sheds

back to the Garrison Fire Brigade HQ giving a precise location of an alarm initiation.

This service on its own prompted consideration of multiplexing techniques since nine

sheds times sixteen zones requires a formidable number of cable cores and arrays of

lights and bells. When other known requirements of security alarms, plant state

indication and remote load shedding to facilitate use of automatic standby generating

plant were considered, there was clearly a need for a look at more modern techniques

of control and supervision.
The need for a control and supervisory system was summarised as follows:-

(a) To provide alarms.
(b) To relay alarms to a central position.
(c) To indicate the operational state of plant.
(d) To provide direct reading analogue information.
(e) To record and log events and analogue information.
(f) To provide automatic control of plant to pre-set programmes.

(g) To direct plant and equipment to perform a pre-determined sequence of

actions.
These functions were required to be applied to the following services:

(i) PSA operational plant and equipment.
(ii) Site fire alarm systems.
(iii) Site security systems.

To fulfil the need, many different commercial systems were investigated in depth and

costed. These ranged from basic alarm monitoring systems, telemetry systems with

and without memory, commercial building automation systems and computer based

remote control and monitoring systems for large public utilities.

SIMPLE SYSTEMS

There are a number of telemetry systems produced commercially for alarm and

supervisory applications. They are based on the rapid scanning of addressed loca-

tions, these being "normally-open" or "normally-closed" voltage free contacts. Any

change of state from that initially set is shown as an alarm at that particular address.

The speed at which this equipment operates depends on the sophistication and

facilities required and the number of points to be monitored.

These systems can be transmitted over one pair of twisted telephone type cables or

co-axial cable typically by rapidly, and nowadays electronically, switching each

supervised point into a dc constant current circuit. Since only the condition of the

switch or contact is required it is simple for an alarm to be raised if any switch is

different from its recorded position.
Transmission over GPO lines can take place by interposing Post Office approved

modem interface units.
A limitation to these systems lies in the number of points which can be monitored

before multiplexing and then further multiplexing takes place at outstations. There

are also normally no facilities for retrieval of historical information, or access to

pre-programmed features and there are limited control facilities.

COMPLEX SYSTEMS

The disadvantages of the simpler systems can be overcome by using a minicomputer

or a microprocessor as the central processor unit and also by distributing the
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intelligence of the central processor to a number of outstations. This latter develop-
ment ensures that a considerable amount of local monitoring and control is carried
out without recourse to the central processor and will carry on most of its primary
functions if the central unit is temporarily out of action.

It may be opportune to revise some of the computer technology terms at this
stage:-

(a) A Bit is a binary digit, ie a 0 or a 1, and this is the form in which the information
is transmitted; it is shown electrically as a square wave FLFL1-

(b) A Byte is a number of Bits and can vary; it is usually 8.
(c) A Word is a number of Bytes; typically 2 ie equal to 16 Bits.
(d) Memory devices:

(i) Random Access Memory (RAM): Information which is variable; can be
relatively easily changed by the operator and can be lost on electrical power
failure.

(ii) Read Only Memory (ROM): Information which is fixed; can be retrieved
but cannot be changed by the operator, can often be changed by computer off site.

(iii) Memory size: Identified by the word K; 1K of memory is 1024 Words
hence 32K memory of 16 bit words = 1024 x 32 x 16 = 524,288 bits.
(e) Hardware is the terminal equipment usually connected by hard wiring, eg

Hard Copy Printer, Visual Display Unit.
(f) Software is the erasable computer programmes often on tapes or discs and

fairly easily modified.
(g) Firmware is the permanent computer programmes established into the Read

Only Memories (ROM) of the equipment. This cannot easily be modified or erased.Differences in Central Processor Units are dependent on the size of the memory,
the ability or not of that unit to accept programmed instructions and the capability for
direct digital control of equipment.

It was decided that a programmable system was essential for Donnington and that
although, in computer terms, our memory size requirement initially is small, the
system should be expandable and there should also be a capability for direct digital
control of equipment.

There is almost unlimited computer technology available subject only to cost and
hardware limitations once it is decided to use a programmable computer based
system and of course the flexibility of use is tremendous.

Commercially available building automation systems already have a proven tech-nology for building services. To date most of these are computer based but these are
being overtaken by microprocessor based equipments, which have the advantage
that they can be tailored to carry out the functions required without over sophistica-
tion. Many of the commercially available computers were developed for other uses
and are unnecessarily powerful and expensive.

At Donnington it was decided at the onset to keep the system simple; over
sophistication frightens and inhibits use besides being wasteful of funds. Operation
of the Donnington system has to be carried out by existing technical staff who also
have to be able to carry out alterations to programme parameters, eg alterations to
temperature limits and adding in alarms and sensors.

The initial requirement is for the reporting of alarms and plant state and the
measurement and logging of analogue values, eg temperatures. Subsequently direct
digital control will be required in response to software programmes. One advantage
of commercially available systems is that programmes are often readily available
off-the-shelf for many of the more usual requirements, eg electrical load shedding,
energy management.

CABLES
Most of the commercial systems operate over telephone type twisted pair cables, one
pair being sufficient but two pairs being preferred giving added security since
monitoring can be checked over alternative routes automatically and transferred if a
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cable fault occurs. At Donnington a six-pair twisted cable is being installed since the
cable cost installed is very little different for a few extra pairs and also because a
decision might be made that the security monitoring cannot share the same pairs of
cores as other services. One or two commercial systems prefer using a co-axial cable
for distribution but can use twisted pairs with some additional matching hardware.

Transmission over GPO lines can take place by interposing Post Office approved
modem interface units.

SYSTEM REQUIREMENTS

It was decided that the Control and Supervisory (C and S) system would not itself
monitor directly Fire Alarm Points, Security Points or Lifts. Independent "Stand
Alone" installations for these services are provided and new installations would be
similar. The C and S System is intended to only repeat the local alarm or information
at the selected "retrieval" points, eg Security Post or Fire Brigade Station. These
systems do have the capability of monitoring directly all individual points on these
installations but it was considered here that it was desirable to retain the indepen-
dence of "stand alone" installations and reduce the dependability on a centralised
monitoring equipment.

Having formed the above policy the requirements of the C and S system were
considered in some depth. The main points are itemised as follows and form part of
the detailed specification:
The C and S system is required to be:

(a) Field programmable and suitable for operational reprogramming on site.
(b) Display real (clock) time and calendar date which shall be continuously

displayed, resettable and print out on any hard copy.
(c) Have 2 and 3-mode control capability provided for remote control of change

over functions, on-off-auto etc.
(d) Capable of resetting control points of remote controllers and dampers.
(e) Monitor analogue and digital alarm conditions and indicate those conditions.
(f) Remotely set analogue alarm limits and carry out digital set point adjustment.
(g) Provide limited access facility to operator's terminal.
(h) Automatically initiate commands in a pre-set time schedule.
(i) Automatically initiate commands on alarms of both analogue and digital

origin and to commence a pre-defined programme of events.
(j) Provide a hard copy print out of alarm records and logging functions.
(k) Allow the information to be selected for print out on each printer to be easily

changed by an authorised operator.
It is also considered essential that the system installed shall be part of a "family"
which can be provided in say three levels of sophistication and cost, eg:
LEVEL 1 Simple monitoring of alarms, analogue and digital information, no pro-

grammable facilities, limited memory. To be installed on the smaller sites and in
important individual buildings.

LEVEL 2 As Level 1 plus programmable facility and increased memory, ie as
specified for Donnington.

LEVEL 3 To be installed on the larger sites. To increase memory and increase
range of software programmes handled, a further central processor to be installed
in Area Office and several Level 1 and Level 2 systems linked over PO lines giving
access to the central unit. The central unit would be powerful enough to provide
and update financial information, carry out calculations and accept a wider range
of software programmes than the Central unit on the Level 2 systems.

THE DONNINGTON INSTALLATION

The above gives the outline of the C and S system specified for Donnington. The
completed system will comprise of 15-20 outstations linked to the Central Processor
Unit by a 6-twisted pair cable network with at least one outstation linked over GPO
line.
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Up to 1500 data points will be required including plant state and alarms, water and
air temperature measurements and logging, fire and security alarm indication,
remote load shedding control, security access control systems, heating controls
programmed adjustments and energy management programmes.

The information retrieval points will be at the PSA office for anything to do with
plant and services, at the Garrison Fire Station for Fire Alarms with a location repeat
to PSA office, and at the Security Post for all security alarms and systems.

Security information will be denied to all other retrieval positions and access to
security information and programmes will similarly be only available to authorised
persons.

Phase 1 of the installation consists of all the hardware and limited software:
(a) Alarm annunciator, operators terminal and vdu (visual display unit) and hard

copy printer at the PSA office.
(b) Alarm annunciator and hardcopy printer, auto slide selector (slides show on a

screen details required of any alarm point) in the Fire Station.
(c) Alarm annunciator and hardcopy printer in the Security Post.
(d) Central Processor Unit with sufficient memory both fixed and programmable

for initial requirements.
(e) Five outstations to include facilities for handling approximately 20 points each

but expandable by additional pcb's (printed circuit boards) to many more.
(f) Sensors and hard wiring to nearest outstation for a selection of alarms at each

location.
The system must expand as experience in operation and use is gained.
The system to be used will have a central memory size of 46K Bytes of Firmware

(ROM) and 18K Bytes for RAM with an expandable memory on floppy discs having
a potential capacity far beyond that envisaged as a requirement for this scheme.

Each outstation will have a memory of 7K Bytes ROM and 3K Bytes RAM and so
will each independently have quite a useful capacity.

The cost has been kept down to about £40,000 for the hardware for the whole
system plus Phase I outstations with a further £60,000 over the next four years to
extend the system to its full capacity. External cabling costs are estimated at a further
£20,000.

CONCLUSION
The techniques examined in the course of preparing the specifications for this project
are clearly going to be very important to engineers of all disciplines and will be
another tool to assist us in carrying out our tasks more efficiently, perhaps even being
able to carry them out at all.

The same techniques must surely be introduced with seemingly indecent haste in
other aspects of our work, both in the civilian and military aspects, since the
hardware is simple, the technology readily available and at very reasonable costs,
provided oversophistication is avoided.

I hope that this description has been of interest to some of my colleagues in the
Corps-I hope also to be able to report on the operation of the system in about a
year's time.

Thanks are due to PSA for permission to publish this article and to Mr John
Heathorn, a colleague in PSA, who has been equally enthusiastically involved in this
project.

* * *
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almost good fun pretending to be infantry with only an occasional reversion to type
on a bridge demolition; they gave a good enough account of themselves.

It was a time of abominable "adhockery", when conglomerates of units that had
been manning the innumerable depots, workshops etc, of the Base, calling them-
selves This Force, That Force and the other, were forming and dissolving too
frequently to be kept track of. Towards the end, one of them was claiming Bob as its
Commander RE, but he contrived that, for its own final battle 1 CW Group stood
(literally, having had to wreck and abandon its vehicles by then), almost intact and
finally quite alone, holding Mont des Cats-a veritable pimple of a hill, though
scenic, rising abruptly some three hundred feet above its surroundings, with a
monastery on top, five miles south-west of Poperinghe, twenty-two miles from the
coast. Force Headquarters was in the monastery, but soon it had gone-dissolved?
The three Companies were positioned astride the hill facing, at decently long range, a
German advance coming along, improbably, from the west, even from a little north
of west. Somewhat disconcertingly, Bob liked to do his rounds horizontally, straight
across the open face of the hill, half-way up, despite some mischievous shelling that
almost at once cost the Group a Major and a Captain.

After nightfall Bob brought the Companies news of the imminence of a general
order to all Forces to break up into small parties and make for the coast. He expected
the Group to get the order around midnight: there was time to plan a copybook
withdrawal only terminating in a break up. However, as soon as that had been laid on
there came news that the withdrawal would be postponed until late morning the next
day, in broad daylight. Until that morning, when it came, the Germany artillery had
been content with a slow rate of fire. Perhaps they had received more ammunition
overnight; anyway the shelling increased. The rearguard was so sited that its only
getaway was straight up and over the hill. When the time came for it to go the guns
were fairly blazing away, probably over open sights, certainly to the detriment of the
monastery. The rearguard did a classic piece of running the gauntlet; and so ended
the less-than-Battle of Mont des Cats.

At least the enemy had been made to stop, and bring up artillery, and expend a
quantity of ammunition. But the Group paid for it sadly with casualties that included
five of its seven Majors or Captains: two killed, two wounded, one captured-the last
mentioned through being too slow to the coast, having chosen not to abandon one of
his party wounded.

It was intended that the small parties should head for Dunkirk but congestion with
its attendant strafing from the air was at its worst in that direction. People heading for
home like to keep moving, and they have to go where they can go; so it was not
surprising that many of the Group's parties (including, luckily for them, Bob
Maclaren) were edged off-line to the east, finally hitting the coast close to La Panne,
eight miles from Dunkirk. Daylight revealed it as a dreary: sand dunes thick with
soldiery asleep or coming to; the tide well out; a stranded coaster or two, one still
smouldering; a variety of small craft beached, mostly damaged; a long queue of men
stretching out into the sea but not a rescue vessel in sight; and abundant litter
everywhere, left behind presumably by men who had got away earlier. However
there was a wellhead around which some washing and shaving began to be seen: a
reassuring touch.

Getting on for a hundred of 1 CW Group sorted themselves out from the multitude
to give Bob something of a command once more. From the litter it proved possible to
top up their arms and equipment so that they were approximately in marching order
again: ill luck no doubt some of them thought, but really it cheered all to revert to
type: twenty-two miles off the leash had been enough.

A little way along there were a couple of cabin cruisers high and dry, one of them
named Pathfinder. Bob was on to them in a moment: never could resist a yacht. He
chose the more promising of the two and gathered together a working party which he
set to work scooping, with almost no tools, a broad channel in the sand along which
the yacht might be floated out to sea at high tide. He had a kedge prepared using the
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yacht's anchor, and himself saw to the winch. At high tide the winch worked well, or
too well, snapping the cable more than once; the men clustered round the hull in the
rain and the wind, cheerfully pushing and pulling their utmost under Bob's direction,
himself at times up on the deck in a fluttering, beachcombed, green gas cape, always
displaying the zest common to senior Royal Engineers when a Lance-Corporal's job
comes their way. Strongly built and rubicund with sandy red hair, Bob matched the
nautical conditions: a memorable sight. The sea never climbed high enough up the
hull for refloat, but it had been a bit of fun at a period when only wait was the order of
the day.

A stray Divisional Headquarter had set up at La Panne a day or two before and was
directing things. The question was whether to wait for rescue vessels, or to plod along
the beach to Dunkirk, dodging air attacks on the way. Bob wheedled permission for
the Group to do the latter, not moving in too large a bunch. Split up into parties
corresponding to the men's Company of origin the Group made its way to Dunkirk
and embarked from the mole there, perilously but safely, if fatiguingly. Actually
forty-eight of them did not have to foot it all the way to Dunkirk. About half-way
there they looked back a little and saw a naval pinnace come in and get rushed by lone
stragglers, mainly French; the pinnace filled up with them and returned to its parent
warship lying out to sea. Would it come back? It did, but this time it had a target to
steer at in the form of forty-eight men drawn up on parade, impeccably in threes, up
to their knees in the surf: from the shore they may have looked rather silly, being
equally a target for aircraft, but it worked. The pinnace came in nearby and the
bo'sun (or whoever), glad to conduct an orderly embarkation after the previous
scramble, bawled forward two men at a time until he had his full load of twenty-four.
Disappointingly for the tail the little parade quickly acquired it happened only once
more. Then HMS Albury, full up set off for Ramsgate.

Winter 1940-41 saw 1 CW Group located around Exmoor, with an extensive
firing range up on the moor; Bob and his Group Headquarters at Lynton. A new CW
weapon had been developed. Until then the Companies had been armed with the
Livens Projector dating from World War One: a yard or so of wide steel drainpipe
open at one end, in effect the very simplest form of mortar firing a lumpy gas-filled
bomb not very far. Oddly, one was presented privately to the RE Museum in 1980,
having presumably served the donor's family faithfully as an umbrella stand for forty
years or more. Also there should be plenty to be found dumped in the sea off
Dunkirk, for 1 CW Group were not slow to find better uses for their trucks in May
1940.

The new weapon, in the use of which Bob had to train his Companies, was the
five-inch rocket with gas-filled warhead. The rockets were set up on stands singly in
lines of twenty, fired in succession from one end to the other electrically: ripple firing.
Since it took a gross of them rather than a score to produce any worthwhile
concentration of gas anywhere near the target, a Company needed to be completely
loaded down with rockets and their stands. Having ridden up as near as prudent to
the target, the men dismounted, off-loaded their trucks, carried the stands and
rockets on to the firing lines and set them up, fiddling with each rickety stand in turn
to get it standing firm and pointing near enough in the direction a primitive aiming
device somewhat forlornly indicated; finally there were the electrics, which were the
devil, especially on sodden moorland by night. All the same, the Companies became
reasonably expert at it and gave many creditable displays of fireworks over Exmoor.

Bob cottoned on to a better idea. Fit each truck permanently witt a mounting
carrying twelve rockets, lying flat in two tiers of six, pointing ahead; aim the entire
truck in the required direction; elevate the mounting to the required angle of fire and
use the truck's battery for the final ripple firing. With due cooperation from higher up
he added an Experimental Section to his Headquarters, under a wartime Captain
with years of experience in industrial engineering; and before long, in its workshop at
Lynton, this Section had produced the prototype Multiple-as it came to be called.

Meanwhile Barton Stacey had continued to churn out CW Companies formed up
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into Groups of four as they emerged, and the ordained target of ten Groups was
coming into sight. A Supremo had become necessary. Virtually automatically Bob,
promoted Colonel, had handed 1 Group over to a successor and become Comman-
der CW Troops RE, somewhere in London.

By early summer 1941, in the course of procuring countless other things CW
Troops required, he had procured authority for the setting up of a CW School, and on
10 May he switched the Major commanding 58 Company at Porlock across the moor
to South Molton to create the School there as its Commandant and also to be
responsible administratively for the range and the Experimental Section, though the
latter under its Captain Experimental Officer (EO) would continue direct under HQ
CW Troops operationally.

Bob, having watchfully progressed the Multiple from the drawing board onwards,
safely through its local firing trials, had decided that it was ready to be seen by the
officers and officials of the War Office and Ministry of Supply who would accept it for
production, or not: there would be a demonstration shoot for them on 20 May. By
this time the EO was treating it as an any-day affair to take his Multiple out on to the
range and fire it: there was no great concern in that quarter. Nor anywhere, though
the School Commandant, newly responsible for the range and aware of a history of
complaints from adjoining farms about rockets overflying the boundary, did concern
himself to prescribe the firing point, the line of fire and the angle of elevation of the
mounting. To Lorna Doone addicts it may be of interest that the rockets would be
flying approximately down the length of Badgworthy Water which in reality is just a
mountain stream, magnified into a raging river in the book. The locals pronounce it
Badgery. One of the CW Companies had bridged it lower down in about-to-be-
denuded timber country, and had done so in Kashmir fashion with abutments of tree
trunks laid layer upon layer, each layer cantilevered out a little further than the one
below until only a trifling gap was left to be bridged for the logging lorries. The
finished bridge was a beauty: one thing the local conservationists did not complain
about and it disdained the spates. To keep their hand in at Field Engineering Bob
found many such jobs for his units wherever they went.

The EO had some idea of firing the Multiple on 19 May to warm it up, as it were,
for the next day; but he called that off in order to work on his testing-and-firing box
which had turned faulty, as those boxes often did despite their evident simplicity.
Individual leads from the rockets to be fired were brought to an arc of brass terminals
on the box across which the firing handle would be rotated, not too fast, to complete
the firing circuit of each rocket in turn: nothing could have been simpler in those
pre-electronic days.

To conclude with an account of what happened on 20 May the narrative here takes
on the form of an eye-witness account checked from notes made the same day:

"I checked that the truck was correctly positioned-at map reference 205655 on a
bearing of 44 degrees magnetic.

"As the twenty or so spectators arrived they assembled around Colonel Maclaren
at the truck. The EO with his men elevated the mounting to the appointed 33 degrees
above horizontal, finally clamping its telescopic front leg. After about a quarter of an
hour spent examining and discussing the mounting Colonel Maclaren ordered the
EO to set his men to work loading it with its twelve rockets.

"Discussion continued during the loading and I remember Colonel Maclaren
saying that since the rockets were war ammunition, not the slightly suspect training
ammunition, everyone would be able to stand quite close; the warheads had been
filled, of course, with a harmless substitute for gas.

"When the loading was complete the EO removed the fuze caps from the rockets
and made the electrical connections. The cables from the truck led to a firing box on
the rear berm of a three foot pit some ten yards to the right of the truck, into which
the EO finally went, standing facing to the rear so as to have the firing box in front of
him at about waist level.

"The onlookers were standing clear, in an arc to the right and right-rear of the
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truck, some thirty yards from it, Colonel Maclaren at the forward end of the arc, level
with the truck. I was with him and we talked awhile, though not about anything of
consequence: it was a fine sunny morning and things were going smoothly. Telling
him that I wanted to be able to count the mis-fires I moved to a position more on the
truck's starboard quarter.

"Presently the EO called out that he was ready to fire; Colonel Maclaren gave the
order, and away went the first rocket. I was mystified when the second rocket flew
higher than the first, and horrified when the third flew higher still: it might overfly the
range boundary.

"I was standing straight to the rear of the EO in his pit so we were facing each
other-or would have been had he not been crouched low over his firing box, staring
down at it, intent on making it work. I sprinted foward towards him shouting to him
to stop; but he was sending off the rockets, correctly, in too rapid a sequence for there
to be any real intermission in the din: he couldn't hear me.

"Each succeeding rocket flew higher. Plainly the clamp on the mounting's tele-
scopic foreleg was not holding and the back blast from the rockets was tilting the
mounting back. Soon a rocket went nearly vertically and the next one went past the
vertical, to the rear. By that time I was nearly on the EO and at last he looked up and
saw me and stopped firing. I have never seen anyone look so puzzled. I saw that the
firing handle on the box had reached terminal 8; no doubt the four unfired rockets
tumbled to the ground off the back of the truck as we were speaking, the mounting
having toppled over backwards. I watched out for the rocket that had gone to the
rear, and was relieved to see it burst harmlessly, short of the public road four hundred
yards behind us. The onlookers had stood their ground, and for a moment I thought
we had got away with it. But then I saw that Colonel Maclaren was down.

"As was to come to light soon enough a sliver of metal had flown at him like a dart,
apparently from the direction of the truck, and had penetrated into him deeply in that
utterly fatal area below the fifth rib. He was on his back, unconscious. His collar had
been loosened by his Sapper driver who said that it must be a neck wound. I cleared
away the blood, thick there, on the left side, without finding anything. Blood
continued to surge up on to his neck from under his blood-soaked clothing. Having
started to search so far away from the wound I took some time to find it: a quite
narrow cut in the abdomen on the right side. By then there was very little bleeding
left to staunch with a field dressing. His breathing had become faint too. We tried to
keep him warm with coats. Within half an hour the Medical Officer arrived with an
ambulance; but it was too late. There was only the minor consolation that Bobby had
remained completely unconscious throughout."

So died Bobby Maclaren. Killed in Action, as the Corps History records-in a
single-line footnote that I thought hardly adequate.

Memoirs
MAJOR GENERAL SIR WILLIAM E V ABRAHAM KT, CBE

Born 21 August 1897, died 2 February 1980, aged 82

WILLIAM ERNEST VICTOR ABRAIIAM (WEVA), an Ulsterman from Enniskillen, was
educated at the Methodist College Belfast and the Royal College of Science Dublin.
He went to Burma as a geologist in 1920 and joined Burmah Oil in 1925. From
1932-37 he commanded the Upper Burma Battalion of the Burma Auxiliary Force.
At the outbreak of WW2 he was working at the Company's Head Office in London.

In May 1940 he was invited by the War Office to advise on a situation that was
developing in France. His Company agreed and he was gazetted as a 2nd Lieutenant
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PAIFORCE, in Northern Persia, to which 58 Coy was transferred posed different
problems. Work largely consisted of concrete for gun-pits, weapon-pits and tank

traps. The very severe winter interrupted it, and activities were then bent on making
living conditions as tolerable as possible. Sappers with pre-war frontier experience
were accustomed to this climate, but the war-time entry had never so much as seen
snow, and it is unofficially recorded that the OC with his Subedar could be seen on

bitter mornings walking around the dug-in tents with a bottle of rum to prise the tyros
from their bedding. There is certainly evidence that his troops loved Geo', and 26
Brigade, with whom he had been working, was unanimously dismayed at his depar-
ture back to Bangalore in 1943.

As a result of his having qualified in 1942 at the Staff College in Haifa his stay in

Bangalore was curtailed after only a few months by a posting to AHQ Delhi to be a

GSO1. His next appointment as CRE in Johore came in 1948, but he was destined by
a severe heart attack to be invalided home to the UK after only a very short while. On
recovery there followed a spell of eighteen months as CRE Aldershot, and thence he
went as SORE(1) to BJSM Washington, a job involving liaison with American Army

units, Engineers at Fort Belvoir, Armoured Corps at Fort Riley, Gunners at Fort Still
and Fort Knox, an Airborne base at Fort Campbell, and visits to Vicksburg and to
Canadian Engineer units in Ottawa and Petawawa. Major General Walkey, the then
Engineer-in-Chief at the War Office, visited Washington in 1954 and had this to say:

"I congratulate you on the excellent liaison you have built up during your time in

the States. I heard from every side praise in the way Sapper co-operation with the
Corps of Engineers had advanced far beyond that of other arms, and was myself
delighted with the friendliness which was shown us by all the US Engineers we met."

Returning to the UK in 1955 his two year spell as Commandant, Joint Conceal-
ment Centre, resulted in Lieut General Sir James Cassels congratulating him on his
drive and initiative which raised the standard of concealment practice, and also the
introduction of psychological warfare to a reluctant and sceptical Army.

His final posting before retiring in 1960 was as Senior Military Officer to Sir
Donald Bailey, then the Chief Superintendent of MEXE in Christchurch. There his

energy, firmness and tact were appreciated by all grades of staff, civil and military,
particularly for his success, during the negotiations between industry and the HQ
organisation, in introducing with the minimum of friction the new commitment for
civil testing.

During his retirement at Abbots Leigh near Bristol he applied his talents to the
Bursarship of Avonhurst School in Bristol until advised medically to leave. Also he

was for nine years Hon Treasurer for St Brigid's International Hostel for Girls,
likewise in Bristol, and despite increasing disability he continued to take part in local
church and village activities.

These disabilities steadily progressed, involving periods of intense pain and physi-
cal deprivations. He endured them with serenity and without complaint. All in all his
many friends cannot but be grateful for the luck which led to their first associations
with him. He died at home on 22 January 1980.

HEMN

MAJOR A B MATTHEWS DSO, OBE, MC

Born 20 August 1892, died 29 December 1979, aged 87

ALEC BRYAN MATTHEWS, soldier, farmer, industrialist and sailor was one of the last

survivors of the siege of Kut and subsequent imprisonment at Yozgad in Central
Turkey.

After Oundle and the Shop he was commissioned into the Corps and in 1911 was
posted to the 3rd Sappers and Miners at Bangalore. His Company was part of the
Expeditionary Force to Mesopotamia sent in 1914 to secure oil supplies. Following
the defeat at Ctesiphon, Alec Matthews with a Gurkha Officer and two soldiers
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In 1976 he became CO 32 Engineer Regiment at Hohne, a regiment which was
soon to be disbanded. He was thus presiding over three squadrons destined to move
to three different formations. It was not an easy time but his cheerful "unflappabil-
ity" enabled him to deal with the many problems that arose and to maintain the
family spirit of the Regiment; right up to its last day-the spirit of 32 Regiment was
never lost; and lives again in the re-formed regiment today.

Mark moved to Hameln as CO 28 Amphibious Engineer Regiment and Station

Commander of the Garrison. In his two years with the Regiment he cemented a
partnership with his fellow amphibians in the German Army and with them bridged

the Elbe and the Rhine. Professionally he demanded the highest standards from the
Regiment but at the same time he was concerned lest the soldiers became stale from

working only on the Weser and he insisted on a complete change of scene at least

once a year. In 1978 he arranged for the Summer Camp to be held at Emmerich on
the Lower Rhine. His sense of adventure resulted in some fifty M2 rigs "swimming"
via the Wester, Mitteland Kanal, Dortmund-Ems and Lippe canals to the Rhine and

downstream to Emmerich. Taking three or four days over the journey it was a

memorable experience for all despite the miserable weather.
Mark never turned away from responsibility. He was concerned with people and

understood that they had to be entertained in the broadest sense of the word. He
encouraged free-time activities-clubs, games and sports-and almost every senior

rank in the Garrison found himself involved in running something. It was under
Mark's guidance that the BAOR Corps Enterprises Shop was born.

The concept of "The Sapper Family", an ingredient in Corps Affairs which seemed
to him to be missing, was really an extension of his natural instinct. He believed that
his regiments should be families. He knew the members of the regimental family and
he was concerned for them as the head of any family is. But he also had an iron fist in
his velvet glove and could discipline "the children" firmly when he had to; but the

affection he engendered made the occasions rare.
He was a sincerely religious man with strong convictions, a man of great integrity

evinced by his utter reliability. He was a thinker and was not too good at accepting
the rule book if it made no sense in human terms. He questioned with an open mind
and in a balanced and common sense way; and out of his uninhibited questioning
came many new ideas and slants from which many have benefited.

When he handed over command in September 1979 his Regiment showed how
highly they thought of him by the presentations they made. His promotion on being
appointed Colonel GS 1(BR) Corps, his appointment as an OBE in the 1980 New

Year's Honours List showed what the Army thought of him.
To be shot down in the prime of his life and with the prospect of a very successful

career ahead of him was a dreadful tragedy. But he will be remembered by the many
valuable contributions he made to the lives of others, to our Corps and to the Army,
as well as by the fine example he set.

Personal tributes have been legion-
"... a sincere and loyal friend whose counsel was invariably wise and whose depend-
ability was rock like. He should have been called Peter."
"... with his chuckle and his zest for living, Mark not only enjoyed life immensely
himself but somehow managed to ensure that all those in his company did so too."

"... he had a great gift for friendship and his circle was always wide. He was basically
serious minded and determined to succeed in his undertakings, but he could always

see the amusing side of life."
"... He was very family minded, whether the concept referred to the Sappers,
Regiment, Squadron, Troop or his own natural family."

To Anna and the six children we offer our deepest sympathy in their loss.
MJA, JPG, JHH, ACDL, JEN, AMP, DALS



Correspondence
Major R T Summerville RAE
Department of Defence
Russell Offices
Canberra ACT 2600
Australia

FOOD FOR THOUGT . . .?

Sir,-I make no apology for being tardy in commenting upon Major Jennings-
Bramly's article, Food for Thought .. .? It seems that current copies of the Royal
Engineer Journal travel to Australia in vessels of similar speed to those of the very
first fleet!

As a student on 14 Army Staff Course at RMCS Shrivenham in 1979, I partici-
pated in an Advanced Study entitled Microcomputers in Unit Administration. Two
points became obvious as this study progressed.

Firstly, there was a growing enthusiasm within units of the British Army for a
microcomputer to carry out some of the chores associated with unit administration.
This enthusiasm had manifested itself itself in several units having purchased their own
... and this was where the second point arose. Having acquired a machine, the units
often times found themselves hamstrung by the shortage of people who could talk to
it and, more importantly, by the shortage of people who were capable of educating
the machine to units method of operation. The machines that were successfully
locally programmed were incompatible with machines or methods used at higher
headquarters or, indeed, at Worthy Down. There was therefore still a requirement
for a parallel paperwork system.

It was the recommendation of the study that centralized software design and
support should be used and that unit personnel should be trained to use, rather than
programme, the machine.

Such a system where unit machines are compatible with those in other units and
headquarters reduces the tedium of routine returns and correspondence by having
them transmitted in electronic form as well as simplifying internal procedures.

I commend the concept of the unit microcomputer to anyone, for it will release
soldiers at unit level from the burden of administration allowing them to get on with
the real business of soldiering.-Yours sincerely, R T Summerville

Colonel J L Nicholson OBE
Chawton Lodge
Nr Alton
Hants GU34 1SL

ESCAPE FROM SINGAPORE

Sir,-At the risk of boring your readers, I would like to add a postscript to Major
Phelps' letter. (RE Journal, June 1980).

On the evening of 15 February Geoff Hallowes (ADC to Major General Keith-
Simmons) and I were ordered to take a message to the Commander of Blakang Mati
Garrison and were told that when we had delivered it, we need not return. Direct
communication with the island had broken down.

We delivered the message and after many incidents reached Rangat on 20 Febru-
ary. At that time there were about 600 escapees in the camp which was in a rubber
factory. Transport was available to move about 200 men a day to Sawahlento from
where the journey to Padang was completed by rail. Two or three days after my
arrival the camp was nearly empty when Lieut Colonel Dillon, who was the Senior
Officer there, heard that another 1,000 were about to arrive. He had already invited
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me to remain as his Staff Officer; an invitation which was difficult to refuse! especially
as it appeared to mean only two or three days delay. The large party arrived-mainly
survivors of those evacuated in a number of ships on 13 February and sunk in the
Sunda Straits. Unfortunately the lorries for the move to Sawahlento were needed by
the Dutch for troop movements and it was not until 10 March that all the party

When it became clear that no ships were coming in to evacuate us all, a small
number of Officers, including Colonel Dillon and I, were nominated to try and sail to
Ceylon. Eventually our craft was sighted by some Japanese supply vessels on 4 April
about 600 miles from Ceylon, we were picked up and became prisoners. Geoff
Hallowes was evacuated from Padang, became an outstanding agent in SOE and
later married Odette, GC.

There are so many "ifs-and-buts' to Geoff's and my own journey, and also to the
cruise from Padang, that I can only agree with Major Phelps' comment that luck
played its part in a successful or unsuccessful escape. But then so did determination
and, for an example of that, An Ocean without Shores which is an account of Lieut
Colonel Thorlby's efforts to sail from Padang to Australia is well worth reading.

It may be thought that there were no successful escapes by Sappers from Singapore
after the Cease-fire but I know of two. One by Lieut Colonel (then Captain) G A P N
Barlow who left the Singapore Yacht Club shortly before me in a properly rigged and
equipped boat; the second by Lance Corporal Perkis, formerly of 30 Fortress
Company, who walked through the Jap lines to Changi on 16 February and took one
of the dinghies at the Sailing Club there. He was a very experienced and accomp-
lished helmsman but exactly what happened to him I do not know, only that I was
told he escaped.-Yours sincerely, John Nicholson

Major E R B Hudson TD
Hudson Enterprises
PO Box Mae Ping 1146
Chiang Mai
Thailand

RE OFFICERS IN COMMAND OF INFANTRY

Sir,-Lieut Colonel J R V Thompson (Journal, September 1980) asks for names of
RE Officers who have taken command of an Infantry Battalion or similar in an
emergency. In June 1940 I was attending a Fieldworks and Bridging Course at
Chatham, and whilst sitting in the HQ Mess I met two Subalterns just back from
France who had a badge with the letters "PR" on one shoulder. I enquired what these
letters stood for and was told "Perowne's Rifles".

The story of Perowne's Rifles has been written up. From memory the unit was
formed by Lieut Colonel L E C M Perowne from Sapper L of C units and reinforce-
ments to act in an infantry role during an emergency-the BEF was withdrawing
towards the Channel Ports. Thus its commander, now Major General L E C M
Perowne CB, CBE, K St J and a distinguished member of the Corps, appears to
qualify for Lieut Colonel Thompson's list.-Yours faithfully, E R B Hudson

* *
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Book Reviews
WATERLOO

THE OFFICIAL GUIDE OF THE WATERLOO COMMITTEE

DAVID HOWARTII

(Published by Pitkin Pictorials Ltd, London. Price 0-90)

THE AUTIOR, although better known as a naval historian, has proved to be equally
effective on land. He has drawn on the personal experiences of people who fought in
the Battle of Waterloo and he presents a completely authoritative and uncontrover-
sial picture of that fateful day. Having given the background the Author takes the
reader to the five best vantage points and brings the battle to life. The vantage points
are marked on the map in the book and by plaques on the actual battlefield.

The book is beautifully illustrated, almost entirely in colour, with reproductions of
the most famous paintings of the battle.

The Waterloo Committee is to be congratulated on its initiative in sponsoring this
guide which can be obtained at various sites at the battlefield and in the UK at
Stratfield Saye, Apsley House, some military museums, booksellers and from The
Waterloo Committee, c/o 131 Haling Park Road, South Croydon CR2 6NN.

EEP

* * * * *

REVISED PRICE LIST FOR HISTORY OF CORPS
BECAUSE of reprinting the prices of Individual Volumes and Sets of The History of the
Corps of Royal Engineers have been revised. The policy of the Institution is still to
recover costs only from Members.

PRICE LIST 1981

MEMBERS NON-MEMBERS

Volume I Norman Times-1860 £ 4.50 £ 9.00
Volume II 1860-1885 £ 4.50 £ 9-00
Volume III 1885-1914 £ 4.50 £ 9.00
Volume IV J 1885-1914 £ 3.50 £ 7-00
Volume V £ 5.50 £11 00
Volume VI 1914-1939 £ 4-00 £ 8-00
Volume VII J £ 350 £ 7.00
Volume VIII £ 4.00 £ 8.00
Volume IX 199-£ 500 £10.00
COMPLETE SET £29.00 £59.00
Postage & Packing, Surface Mail UK: £1.43 per volume up to £2.65 per set
Post & Packing, Surface Mail Overseas: £6.00 per volume up to £15.00 per set

Sets for Members may be purchased:
1. By single payment of £29.50, plus p&p if applicable
2. By Bankers Order of:

(a) 9 monthly payments of £3.70
(b) 4 quarterly payments of £8-30

The set will be despatched on receipt of Bankers Order,plus cheque to cover p&p.
Sets for non-Members can only be purchased by a single payment of £59.00, plus
p&p.
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MORRISON'S ACADEMY
Crieff, Perthshire

Situated in spacious grounds in beautiful Perthshire, Morrison's Academy is an
independent school for boys and girls which, since 1860, has been equipping young
people for life all over the world. The reputation of Morrison's is based on sound
Scottish formal education, along with a wide range of sports and activities. '0' grade,
Higher grade and Sixth Year examinations are taken while Oxford and Cambridge
A-levels can be added if desired.

Boarders, who form a third of the roll of 920 pupils, are accepted from eight years
upwards, and are accommodated in eight comfortable houses within easy reach of
the School and are under the supervision of a housemaster or housemistress who is
on the Staff of the School. A few day pupils are admitted each year to Primary 1 and
Primary 2.

Boarding fees for Session 1980/81 are £650 per term. The Rector will be pleased
to forward further details on request.

That's the number of Naafi's expert car sales and finance force at Nottingham -
the people who, if it's humanly possible, will get you the car you want at a price
you can afford. They can organise discounts, HP, quick easy insurance
and all the other benefits that make up our very special service. Written
quotations will he provided on request.

It's a wonderful way to buy a car
So ring Naafi now!



ARTICLES AND CORRESPONDENCE
FOR TIIE JOURNAL

YOUR Journal depends for its existence on articles and correspondence submitted for
publication on historical, professional, technical and, indeed, on any subject of
interest to Military Engineers.

ARTICLES
Articles may be of any length, but preferably not more than 6000 words. They should
be typed in duplicate on one side of the paper only, double spaced with a one-inch
margin. A third copy should be retained by the author for checking with the proofs.

Articles should be accompanied by a photograph of the author, suitable for
reduction to two inches width, and a pen picture of his career to introduce the author
to our readers.

Photographs to illustrate an article should be black and white prints on glossy
paper. The size of the photograph does not matter as the size can be adjusted. Line
drawings, maps etc must be in black ink and all lines, lettering etc must be bold and
clear to allow for reduction in size when reproduced. Scales must be drawn and not
worded.

The copyright of all articles published in the RE Journal is assigned to the Council
of the Institution of Royal Engineers.

Payments for articles is at a rate decided by the Publications and Library Commit-
tee. An additional award of £20 is made at the discretion of the Committee for
articles of particular merit published in each issue of the RE Journal.

Three further awards are made each year:-
The Best Article of the Year Prize (£50) open to all authors;
The Montgomerie Prize (a book to value of £25) for the best article on a profes-

sional subject by a Serving Regular RE Officer not above rank of Lieut Colonel;
The Arthur ffolliott Garrett Prize (to purchase or help purchase a piece of silver,

value £20) for the best article on the technical aspects of logistic engineering or
survey by a Serving Regular RE Officer not above rank of Lieut Colonel.

Articles may be submitted at any time but the following dates are normally the
latest for inclusion in the issues shewn:
MARCH ISSUE 1 DECEMBER SEPTEMBER ISSUE 1 JUNE
JUNE ISSUE 1 MARCH DECEMBER ISSUE 1 SEPTEMBER

For articles requiring clearance attention is drawn to Military Security Instructions
Part 1 Army Code No 60723 Appendix B to Chapter 5.

CORRESPONDENCE
Correspondence is the life blood of the RE Journal. Correspondence on published
articles is particularly interesting as it provokes further thought and widens the
discussions on controversial topics. It is important however that the initial reactions
to articles published should be in the NEXT Journal to maintain the interest in the
subject. For this reason the submission date for correspondence referring to articles is
five weeks later than that for articles. On average this will give correspondents about
one month to react.

The submission dates for Correspondence on published articles are therefore:
MARCI ISSUE 7 JANUARY SEPTEMBER ISSUE 7 JULY
JUNE ISSUE 7 APRIL DECEMBER ISSUE 7 OCTOBER
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