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Guidelines for Authors

The Editor is always plad to consider articles for
publication in the Jewrnal. Guidelines for
prospective authors are:

Subject.  Artticles sheuld have some military
enginecring connection but this can be fairly
tenuous, specially if an article is witly.

Length, Normally, chance of publication is in
inverse proportion to length. More than 4500
words (5 pages of text) tends to lose most of our
readers, Blockbusterscansometimes be serialised.

Clearance. Opinions are an author’s own. The
wise man clears an article with his boss on any
pelicy matters.  Security clearance must be
obtained locaily. '

Copy. Ideally the text should be double space
typed and include the author’s pen picture and
captions for an work,

Photographs should be black and white. Coloured
photographs rarely reproduce well unless they

are very good quality with sharp definition. A
head and shoulders photograph of the author
would alsc be helpful.

Line drawings, if possible, should be drawn in
proportion with the page (3.75in x 8.0in}. Size is
immaterial.

Rewards, can be generous. The committee has
about £250 in prize money to allot for cach issue
plus the valuable annual prizes. All authors
receive £5 1o cover costs.

Psendonyms, may be used. They wiil not be
revealed by the Editor under any circumstances.

Contributions to the Journal should reach the
Editor by:
{ June for the August 1990 issue

Early October for the December 1990 issue
Early February for the April 1991 issue

Submissions before the deadline will be
particularly welcome.
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1989 Corps Annual General Meeting

ADDRESS BY ENGINEER-IN-CHIEF

INTRODUCTION
AFTER a brief introduction the EinC began:

“In last year’s report § picked out Support to the
Royal Air Force and Bomb Disposal for special
treatrnent. These are still, and will continue to be,
extremely important subjects. This year I have
chosen two other subjects for ‘feature-sectiens’:
the Reserve Army because I am particularly keen
to raise awareness of its importance and problems
at this time; and the Defence Works Services
Organisation which will probably be anew subject
for many of us.

THE TERRITORIAL ARMY
“In some ways it may seem illogical to treat the
Territorial Army in a separate section because we
always stress that we really are one Corps in one
Army, and that the regular element cannot do its
job without the volunieer element.

“Ttissignificant thatevery branchof my Lendon
Staff is concerned with the TA, and so are all my
command bripadiers. 1 am discussing the TA
separately simply to emphasize the TA aspectsof
COMMOn issues. .

“The fact that the TA forms a sizeable proportion
of the Corps (some 700 officers and 7500 soldiers,
compared with 1200 regular officers and 12,000
regular soldiers) is generally well known even if
the implications are nol always understood,
Certainly we rely on the TA element for the
numbers in NW Europe and for Home Defence,
butthe dependence isnotonly amatter of quantity.
There are skills and special qualifications brought
to us by the volunteer officers and soldiers that the
regular element Jacks in peacetime, but the Corps
needs, absolutely, to camry out its war rofe. I have
used the expression “ene Corps', I mean it, but the
different parts are not one and the same,

“It is quite wrong, in my view, 1o think of TA
units as mirror images of Regular Units, of even
worse as imitations of them. On the one hand the
TA cannot hope to achieve the same standards
across the board as regulars. The training time is
just not available. On the other hand few regulars

can maich the expertise and experience which TA

members have acquired in specialist areas.”

Achievements

The EinC then highlighted some exampies of the

achievements of TA Sappers including:

Recruiting and Retention in the TA

+«The Guard provided by the Jersey Field
Squadron for our Colonel-in-Chief.

+Renovation by 105 Plant Squadron of the cross-
country driving circuit at Leconfield.

*The eighth TA ADR Squadron at RAF Leeming
being declared operational.

+30 Engineer Brigade HQ and 74 Engineer
Regiment winning through to Bisley.

+Sitver awards for RMonRE in the Cambrian
March and 125 Field Support Squadron in
Western District Patrol Competition.

* A 120foot Extra Widened Bailey Bridge (EWBB)
at Dorbaum.

*Athree-span 28-bay standard Bailey in Holland.

“I shall speak later about the Corps problems in

recruiting and retaining regular manpower. I shall

have some words about the Army Manpower

Manning Initiative {AMMI for short}). *TA 2000

is a counterpart to AMMI but is much wider in

scope. It is a concep! to improve the total

effectiveness and well-being of the TA so as to

take it forward through the 1990s and into the

next century in the best possible shape. This will

be achieved by grouping together, and providing

a central thrust for existing and new initiatives.

“TA 2000 is the starting point for a developing
and evolutionary process. It will be of limited
value without the active support and contribution
by all those with a concern for developing
the efficiency, effectiveness and well-being of
the TA.

“In an effort to improve retention within the TA
the MOD isexamining the possibility of acommittal
bonus, since the currently paid bounty is not
proving very effective. It costs on average, over
twe years, nearly £4800 to pay and train a TA
soidier. Many leave after that time, so the purpose
of acemmittal bonus isto pay for service promised,
paid in instalments as the promise is fulfilled. The
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propesal, and I would emphasize that it is just a
proposal, is that on re-enlistment for a further
three years the TA scldier will receive a lump
sum of £300 and get a cash bonus at the end of
each further year's cempleted service, tising to
£700 for the third year.

Combar Artisan Troops

“Phase 2 of the TA manpower ephancements
included the allocation of 350 RE posts to support
the Mobile Civilian Engineer Groups. Authority
was given to raise six independent troops, Two
plant troops were formed in 1986, and these have
been mentioned at a previous AGM. The final
four troops have now been raised. The troops will
be called contbat artisan troops, numbered 413 to
416. They will be dependent on a host TA unit for
administration and support services. The location
of the trcops will be Monmouth, Manchester,
Stafford and Hultl.

vorc

*““The University Officers’ Training Corps is a
smat! but productive part of the Territerial
Army. The UOTC have been under scrutiny for
the last eighteen months, and one of the measures
recently endorsed by ECAB is to restrict
UOTCs to a maximum of two special-to-arm
wings Oxford and Cambridge, with three each,
will be exceptions. Under the propesed
implementation plan the Corps would tose Bristol
and Queen’s University Belfast which will be
very sad but against that we would keep Oxford
and Cambridge and in comparisen with other
Arms and Services we have come out best so far.

TrE DEFENCE WORKS QRGANIZATION

“IT is some thirty vears since we fost the vast
majority of cur works responsibilities to ADWO,
then MPBW, now PSA. The whee! continues to
turn, PSA is to fose its monopoly of responsibility
for the MOD estate, and is likely to be privatized
in 1992, There are strong financial and political
pressures pushing in the direction of civiliani-
zation and privatization, and away from the
employmentoficivil service oruniformed personnel.
Nonetheless the *Untying from PSA’ presents an
opponiunity forthe Corps to increase our peacetime
involvement with the maintenance and construction
of vital infrastructure.

“We are presenting the case for sappers to

be employed more widely, particularly on the
principal airfieids and key positions within the
leng L of C between the channe] ports and the
Central Front. Indeed it is fair to say that we
should not put at risk cur ability to carry out gur
responsibilities in war, by denying curselves the
opportunity to gain experience in peace. We also
hope to man an important handful of posts in the
MOD Defence Works Services Organization which
wili provide the leng-term technical direction for
Defence Infrastructure. These posts will lie in the
hardened buildings and in the airfields sections,
where we need o be represented. But any move
into the maintenance and the planning of vital
infrastructure will have to be achieved largely
within the existing manpower, because we are
now well into the era of compensating reductions
for every new post proposed.

“There are other pressures caused by the reduction
of PSA’s hold. Quartering staffs have greatly
increased responsibilities and are looking to us
for assistarice. Also [ have to consider the extent
to which figld units mustbe provided with technicat
support to enable them to undertake their share of
construction work, This has caused some
worthwhile introspection which is continuing.

“Qverall it is probable that the next few years
will see the Corps placing slightly greater emphasis
on construction. We must practise our skills at all
levels and I hope opportunities will open up under
the new Defence Works Services Organization. It
is too early to be able to forecast the eventual
shape of things.

Fortifications

“After atong peried of neglectthe RE Fortifications
Steering Group was sel up some four years ago to
assess our pesition and, if necessary, to engineer
a return to the field. We discovered that there was
much work going on at a variety of levels of
which we knew comparatively liftle except in the
fieldworks area.

“We have now published an interim policy
document which shows the division of respon-
sibility for fortifications between the RSME
and Military Works Force. We have developed
our contacts with other organizations and are
now represented on inter-minisiry committees,
as we always should have been, We are consuited
on transition to war and war engineering
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CiiOn on mine clearance
aspects of some key civilian infrastructure pro-
jects. A Home Defence pamphlet has been
produced for UKLF Engineers, and last but not
least Colonel Chris Elliott in a general ssaff
appointment in BAOR has turned out the
guidance document on barrack protection to meet
the current threat.

“Untying from PSA is not going to be easy for
the Army as a whole and many staff officers,
particularly in Quartering, will begin to assume
realresponsibility, as Commands take on budgeting
for works and wil! no tonger have the luxury of
complaining about the PSA, from the sidelines.”

) Afghan rcfugcé:i rcccf:ing inst

The EinC then described the activities of the
Corps worldwide. A summary follows.

WorLDWIDE CORPS ACTIVITIES
Norway
“The AMF(L) Troop of 22 Engineer Regiment
took part in Ex Northern Quest. Tasks included
the construction of areinforced concrete defensive
bunker, 2 timber stores building and a short
section of stone track.
Canada
“On Ex Waterieap 89 5% Independent Com-
mande Squadron built 240m EWBB withreinforced
concrete and sheet-piled abutments, arange control
building and services to bivouac sites,

“25 Field Squadron built a FIBUA village of 30
houses, a church, castle, a read network and two
bridges at BATUS, Allthe buildings are constructed
of woed and the roads are graded tracks.

BAOR

“The trials of the new close support concept,
mixing armoured and combat engineers in the
same squadron were successfully completed and

were followed by an equally successful passage
of the Corps proposals through the MOD,

“In Beriin 38 Squadron constructed an ingenious
anti-tank crib made of three cars chained together
in a triangle then filled with rubble.

Gibraltar

“61 Field Suppert Squadron, from 36 Engincer
Regiment deployed a troop to Gibraltar on
Ex Tenth Shot in the period February/March this
year for construction tasks.

“A four month clearance operation in Gibraitar
harbour was undertaken by 33 Engineer Regi-
ment (ECD), during which thousards of live and
inert munitions ranging from cannon balls to anti-
tank missiles were recovered from newly
reclaimed land. The Regiment also deployed a
detachment further down the Mediierrancan to
Cyprus for a month for a clearance task on
Akamas Ranges,

FPakistan

“In July 2 nine-man team was despatched to
Pakistan as part of the UN programme to prepare
Afghan refugees for the problems they will face
with mines as they return home,

Heng Kong and Thaitand

“Construction tasks by the Queen’s Gurkha
Engineersinclude: afence to contain the unfortunate
Vietnamese Boat-People on Stonecutters Island,
a wooden pagoda in Sekkong Village Amenities
Area and a suspension bridge in Koweal National
Park, Thailand. '

Belize

*33 Engineer Regiment (EOD) carried out two
months Battle Area Clearance of an artillery and
mortar range.

*OC 8 Field Squadren with 20 Soldiers de-
pleyed from Belize to Moniserrat to give engi-
neer advice to the Govemor on the repair of
electrical and telephone systems, following
Hurricane Hugo.

Kenya

“Ex Larchpole 89 carried out by 32 Field Squadron
included the construction of a classroom block,
assault course, and sports pitches at the Kenyan
Army-School of Infantry at Isiolo, and the
construction of a three-span reinforced concrete
bridge at Nanyuki.

Malawi

“A recce team assessed the problem of mines on
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the railway line that links Maiawi with the coast
through Mozambique and was followed by a two-
man team 1o run mine clearance courses for the
Malawi Arrny.

Zimbabwe

“Fourteen members of 35 Engineer Regiment
carried out Ex Savanna Quadrant, a four-week
adventure training expedition including canoeing
on the Zambesi and trekking in the wild couniry.
Vanuatu

“A five-man management team has continued in
Vanuatu in support of the ODA,

Faikland Islands and South Georgia

“Ar Mount Kent work began on a permanent
access track from the main Stanley to MPA road,
and simultaneously a fuel pipeline is being laid to
the top of the mountain.”

{The EinC here showed slides of several tasks in
the South Atlantic).

Antarctica

“3G Engineer Regiment sent a !6-man team to
Antarctica to assist the British Antarctic Survey
construct some new accemmodation.

Northern freland

“The commitment to send a roulement Squadron
1o Northem Ireland from BAOR continues. Some
examples of construction work carried out this
year are the complete rebuild of several OPs
on the border by 4 Field Squadron and the
shert notice emergency deployment of 2 troop
from 51 Field Squadron to build an accommoda-
tion compiex.

Mainland UK

“Much work was undertaken by 33 Engineer
Regiment (EOD) including the following:

“Two 250kg German bombs were rendered safe
in the same quarty near St Albans,

“During a prolonged and hazardous cperation
twenty feet below ground on the Isie of
Dogs the fuse of a 250kg German bomb
was located and immunized in cramped conditions
while the tunnel was crumbling around the
Bomb Disposal Officer.

*An unusugl armour piercing Esau 1000kg bomb
was rendered safe in Stepney.

“During development of a new M25 approach
road near the Dariford tunnel iwo 50kg German
bombs were uncovered within two weeks, just
300m apart.

“Normal Battle Area Clearance continued. One
thousand hectares having been covered this year
with still 40 years more work to go.

MACM

“During the London Transport strike 34 Field
Squadron provided two temporary car parks in
Hyde and Regents Parks. 160 rolls of Class 30
trackway were required for this.”

The EinC aiso illustrated work by Survey and
Postal in BAOR and the South Atlantic.

The EinC continued.

EQUIPMENT

“I am pleased to be able to say that in the world
of doctrine and equipment we continue to enjoy
considerable support from commanders and the
General Staff for the equipment we need. Despite
the constant pressure for savings it looks, at
present, as if none of our major equipments in
LTC is seriousty threatened. Indeed a substantial
increase in the planned quantity of new mines is
well upinthe listof priority enhancement measures
for LTC 50,

“However we can never afford to let these
things take their course. I attach great importance
to the contribution we make tooperational analysis
studies: the Divisional War Game at RARDE,
and the higher level analysis at DOAE West
Byfleet. These confirm to those who listen, the
critical importance of military engineering in
operations. The work of the Army Dectrine
Committees hasbeenheipful. Overalil amhappier
that there is much more support throughout the
Army for mines and fuses than was the case one
and a half years ago. Policy papers on mine
warfare have been endorsed, as have those on
engineer inteliigence.

“As to our own equipment, one of my duties is
asadelegaled sponsor for the purchase of engineer
equipment which can be bought from the
commercial market without significant alteration
to the civilian standards. We have a rolling
programme for the replacement of plant and other
engineer stares. Over the last few years we have
seen significant changes in our fleets of excavators
and dump trucks, and improvements in our ability
o support airmobile and helibome operations.
Qver the next two years we will be moving into a
peak for expenditure, and seeing replacements, at
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Aftermath of Hurricane Hugo

a cost of some £40 million, ranging from a light
wheeled tractor, to replace the now technically
obselete Muirhilt AS000, to a new heavy wheeled
tractor, which will come into service aiready
armoured, as with the Zettlmeyer in service with
the Canadian Army. To accompany the heavy
wheeled tractor, and toimprove our ADR capabitity,
we are also purchasing some heavy frame Steer
dump trucks. These will be partially armoured.

“We will also be replacing our medium wheeled
tractors with a new tractor with improved
capabilities. thirty four of our graders are due for
replacing and we will be taking the opportunity of
ensuring that some of the replacements are
armoured for airfield work.

IupiviDUAL TRAINING

“LasT year I mentioned that ACGS had set in
hand a general staff study to examine the Initial
Training Organization (ITO) and suggest a long-
termstructure which is operationally and financially
efficient, effective and gives value for money.
The study team has produced only two options for
re-structuring, both fairly revolutionary. Option
One is based on a ‘capbadge”’ organization where
recruits and juniors are trained at their Arm or
Service ‘centre of excellence’. Fornearly everyone
but the Corps, who would retain both Minley and
Chatham, there would be a single ‘centre of
excellence’. The Gunners, for example, would
lose Woolwich and concentrate all their training
functions at Larkhill, The proposal for Option
Twoisan ' Army Training Centre’ concept whereby
all basic recruit and junior training will take place
at Army Training Centres located at six of the
seven current Infantry divisional depots.

“The initial costs of either option are very high
T am unconvinced that either will produce a more
effective and efficient system. The financial
aspects are an essential part of the study and I do
not believe that the relatively small long-ferm
savings justify the very high capital expenditure.
This is also the general opinion.

“But it has been a valuable study and aspects
such as the concept of a Combined Arms School
have my support. Within it there are a number of
areas which could be followed up to produce
savings without detriment to the ITO as a whole.
There is a long way 10 go in this subject and none
of us should be in any doubt about the absolute
necessity of making savings. Whilst I consider
it most unlikely that either of the options I
have described will come te pass, I am clear
that the shape of the present ITO will have to
change significantly to achieve the expected
financial resulls.

MANNING AND RECRUITING

Officers

“Last year I spoke about the threat posed by the
Demographic Trough which means that the number
of 1510 24 year olds in the population will decling
by about a quarter {24 per cent) between the high
point of 1982 and the projected nadir in 1999,
This decline in the population available to be
recruited, coupled with no tangible reduction in
the PVR rate for officersaged 2510 31, isbeginning
to be felt. The Corps officer strength is in decline.
The trend is expected to continue. We have some
serious imbalance tn our officer rank structure,
Numerically we are short of 60 captains and
junior majors. However with one or two excep-
tions we are manning all our liabilities at E1 and
E2 in these ranks. This has becn achieved by
acting rank and making greater use of our
commissioned warrant officers. But we have
reached the elastic limit,

“This problem affects the rest of the Army.
ACGS has set up a Comimittee, with various
working groups, called The Army Manpower and
Manning Initiative - AMMI. AMMI’s aim is to
‘Establish the manpower and maintain the level
of manning commensurate with the resources
available to meet the commitments placed on the
Armmy in peace and war’,
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“AMMI is developing the Army’s response to

demography and PVR by three avenues of attack:
“Concurrently with AMMI's work I and my
fellow Arms Directors have been actively
reviewing self-help measures which we can
implement before Army imposed measures are
necessary.

* First: achieve manpower targets by improved
recruiting and

* Second: minimize commitments, particularly
those which are-manpower intensive.

* Third: make the most effective use of the avail-
able manpower by distributing it to where it is
most needed in peace whilst retaining the flexi-
bility to train for war.

“To this end I have formed a committee called
the Royal Engineers Organization and Manpower
Committee {REOMC). Iis task is o be an
‘inteltigent’ mechanism o act as z regulator
between potentially cenflicting interests, and to
give advice. It will report to me and will be
respensible for formulating pelicy proposals
involving manpower and organization, regulating
manging levels and so on.

“I do not wish to give the impression that all is
doomand gloomon themanning front. We continue
to recruit good young officers, and look set to
continue to do so for a few more years yet. My
recruiting staff expect to achieve our target of 100
RCE passes again this year without any lowering
of standards, Whilst the signs are encouraging at
the moment there is no rcom for complacency
and we must all regard ourselves as specialist
recruiterst Equally encouraging are the efforts of
COs in persuading SSC officers to convert o
Regular Commissions or extend their service.
Soldiers
“Soldier recruiting is subject io the same
competition as officer recruiting but nevertheless
continues to go well. Overall our targets have
been met for adults, though we have had to accept
additional combat engineers and drivers in
place of some higher ability employments, Junior
Leaders are fully recruited but, as with adults,
Chepstow has not filled ail the higher ability
vacancies. Survey trades, beth adult and apprentice,
are particularly scarce and special efforts are
being made to remedy this shortage. The real
problem is retention: outflow exceeds inflow.

Qverall the Corps is in manning deficit, which is
likely to increase in some smal rosters, which are
atready in difficuity.

REGIMENTAL AFFAIRS

Esprit de Corps

“When I visit HQs and units I am always very
conscious of how much is done to prosper the
good name of the Corps. Many of these activities
do not receive the recognition they deserve, so I
hesitate to mention individual achievements.
However, three events stand out. First, the Corps
was granted ‘Les Clefs de la Ville’ of Lion sur
Mer. 32 Armoured Engineer Regiment, or more
particularly, 77 Armoured Engineer Squadron,
have always maintained close links with Lion sur
Mer, where on 6 June 1944, 77 Assault Squadron
landed during Operation Overlord. In June the
Chief Royal Engineer accepted ‘The Keys of the
Town' on behalf of the Corps. I know that
General Sir George Cooper was most impressed
with the enthusiasm which the focal people
showed for the occasion and with the great
hospitality they gave to our seldiers.

“In turn the Chief Royal Engineer commented
on the splendid rapport the Armoured Engineers
have established with Lion sur Mer. The memory
of the Royal Engineers during the Normandy
landings remains strong in many of the French
villages. At Graye sur Mer, which 26 Ammoured
Engineer Squadron have made their own since
they landed there in 1944 under command of
(then) Major Tony Younger, there were the
annual D Day celebrations. You may remember
the story of le pont AVRE. The Churchill AVRE
fell into a hole in 1944 and was then used as a pier
for another bridge. 26 Squadron recovered and
restored it and mounted it on a plinth last year.
Now one of the roads is named la rue de Royal
Engineers.

“Second, 1 gave the address at a very well
attended service on 14 September in Christchurch
Priory Church at which a plaque, commissioned

. by the Corps in memory of Sir Donald Bailey,

was unveiled and dedicated. "It was a privilege
to be able to take part in this tribute to a remark-
able mar. _

“Third, the Chief Royal Engineer and I were
present at a reunion at Woolwich of those who
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Disposing of World War Two bomb

were Gentlemen Cadets {(GCs) at the Royal
Military Academy Woolwich (The Shop) and
which closed its doors some fifty years ago on
2 September 1939. Some 650 GCs and their wives
were present and thoroughly enjoyed themselves.
“As 10 the future, in 1990 we celebrate the 50th
Anniversary of the establishment of Bomb
Disposal Sections. Of particular interest to the
Corps at large will be a service in St Paui’s
‘Cathedral on 25 May, which 1 hope will receive
widespread support from throughount the Corps. It
is planned also to hold a special day at Chatham
and te provide an item on Bomb Disposal at the
Royal Tournament, and to take part in the Lord
Mayor’s Show in London, 1990 also marks the
50th Anniversary of Airborne Forces, in whose
formation the Cormps played such a preminent
part. Amongst other events it is ptanned to have
eurown RE Airbome Day at Chatham on Sunday
29 April.
The Band
“First, 1 am delighted to report that Major Evans,
the Director of Music, has been selected for
promotion to Heutenant colonel in 1990, Second,
I want 1o let you know that the Band will be
particularly busy in 1990, In addition to taking
part in the Edinburgh Tattoo, the Band will spend
most of October in Germany exercising its war
role as drivers in support of 4 Division. A
considerable peried will have to be spent on
preliminary lraining, but [ am sure that it is right
that our Band should be able to prove its worth in
the military as well as the musical sphere.
Corps Property
“On Corps property, it is our policy that we
should maintain and indeed strengthen our heritage

in the field of silver and paintings. RE 200 was
quite an expensive year for the Corps, so recently
we have been relatively quiet in producing new
items of silver and paintings. However in 1990
the Corps intends to commission a painting to
commemorate sur fong association with the Indian
sub-continent and the Indian Sappers. It is planned
toincorporate Bengal, Madras and Bombay Sappers
in the painting, and we have asked an artist to
produce some ideas.

MS MaTTERS
“WHiLsT two of our general officers retire early
next year, two others (John Barr and Francis
Sugden} have been promoted this year and we
have also received news that Geoff Field is to be
promoeted aext year.

*I am confident for the future too.

“No less than three brigadiers have been
selected to altend RCDS starting in January 1990.

“Colonels Elliott and O'Donoghue will attend
the Higher Command and Siaff College next
year. This is pleasing because we were not
represented on this year’s course, the only officer
selected being unable toattend due to the importance
of his job.

“This year’s out-put from the Staff College has
done well, Two are going to be Chiefs of Staff of
all arms brigades, and one is going to be DCOS
12 Armoured Brigade. When [ took over as EinC
I set myself the aim of getting Sappers into
colonels’ posts at Camberley, Shrivenham and
Sandhurst. I am pleased to report that we will
achieve the troika in December when Colonel
Dick Whittington becomes a Divisional Colonel
at the Staff College.

“We continue to be well represented and honoured
in the Honours and Awards lists. Since January
198% we have received public recognition by one
CB, three CBEs, four OBEs, ten MBEs and
fourtcen BEMs, In addition we have received
three QGMs for service in Northem Ireland.
Sport
“My final subject is sport and once again we have
had a very successful year at all levels. It really
would be 1oo time consuming to go through all
our achievements and although it is invidious to
pick some out for special mention, in view of their
particular merit, I have selected a few.
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“In June a Corps team won the Army pentathlon
championship, which had been held by REME for
25 consecutive years. The trophy, initially given
by King Frederick of Greece in the late 1940s as
a token of his thanks for our efforts there, was
presented by his son, King Constantine, himself
an Olympic Gold medallist in sailing.

“Corps canoeing goes from strength to strength.
This year we won both the team and individual
K1 events in the annual Devizes to Westminster
race. The individual winner of the 120 mile
marathon was Corporal Heath who has also
won the Inter Services Marathon Champienship
for the third successive time. Having represented
Great Britain he now has his eyes finnly set
on the World Championships in 1991, A sprinter
has joined him this year, Sapper Gallagher
of 42 Survey Engineer Group, a promising
20 year old who is training hard for a piace in
the 1992 Olympic team.

“The Junior Leaders Regiment won the fencing
championship for the tenth successive year, whilst
25 Engineer Regiment won the six-man event for
the third year running.

“2] Engineer Regiment won the swimming
championship again for the third successive year.

“In boxing Lance Corporal McLean has hit the
hieadlines many times in his run up to winning at
fly weight in the ABA All England finals and
narrowly being defeated on 2 majority decision in
the ABA British final,

“In skiing 35 Engineer Regiment worn the
Princess Marina Cup for the third successive
year - itself 2 most impressive achievement. There
were rumours reaching me at the end of the
previois contests that people in high places were
making notses about us packing. Our answer 1o
that was given in most emphatic terms in this
year’s Nordic Military Combination - that is
{5k, the Biathlon relay, 4 x 10km relay and the
Patrol. Of the thirly one competing teams -
35 Engineer Regiment Ist, 28 Amphibious
Engineer Regiment 3rd, 26 Engineer Regiment
5th, and 23 Engineer Regiment 12th, If that was
not enough, our Junior Leaders Regiment won
the Junior Event.

“The fact is that success breeds success and
newcomers are encourgged iohave agothemselves
and later become part of that success. In-breeding
would be a better term than packing.”

CONCLUSION

“Crier Royal Engineer and gentlemen, that
conciudes my report. 1 could have spoken for
twice as long and stilt not cover everything - but
that would have risked boring you ail. So ¥ have
been selective in the report, but I hope that 1 have
teft you with a clear impression of the challenges
we face at the higher level, but most important, of
the dedication and professionaiism of our units
which continue to be a great source of pride to ali
of us.”



The Core Business
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T Troamn Is ...
‘Isarrrrumoss’ conjune up dusty edifices; sleeping
relics of the past, which only live on because of
our respect for heritage. A reputation which
many Institwtions rightly eam and, unfortun-
ately, our Institution might well be heading that
way oo,

Considerable effors made recently by active
members all the Council, have resulted in very
exciting developments for the Museum, a new
look for the Jowrnal, re-organisation for the
Library and good fund management also; and yet
some rightly question whether the Council and
the Institution are sdequately qualified o fun
museums, libearies and journals when clearly
we could find 8 more appropriate and professional
management elsewhere. The trouble is that the
Council sctually has nothing better to do these
days and soon it may have nothing to do at all -
unbess?

In i the same trowble that has developed
Ihroughaut the Corps and is causing an increasing
namber of critical artickes in the Jowrnal. You
must have noticed bow so many questions have
two common themes: 'Who are we?” and *Where
e we goang T

In the Jourmal of April 1989, the paper published
by our President, on the Profession of the Royal
Engineer describes us in splendid and glowing
erms. Terms which cerainly do reflect our pass
ichievements but do not, 1 suggest, reflect oar

Livwrenant Colonel Laurie Avling way commissioned imio
T3 iCheshire ) Field Squodron RE TA in 1964, From 1967
o FO82 he served in 503 STRE BF{V) and 502 STRE
BF(V and then trangferred fo the ESP, where ke served as

" anSO03(Petrolewm) o CRE | Airfields), o DCRE ar Murster
and then Eng Advizor to Comad RCZ. He is now Semior
Furels Advizor in RESAT and has just completed o 3-vear
termi ow the Cowncil of the Irstitietion,

currend abilities. The Royal Engineer, as portrayed
in the paper, is how many of us would like io be;
the question is: Is this porirayal only a magnificent
bt historical wax-work? Or is it & vishon of our
futare? Mamy good but dissatisfied engineers
have lefi the Corps because we ane mod wha they
perceived us 10 be when they jotned. The change
has been show and insidious, 11 is very difficalt to
graspihe extentof the "downwave” simply bocause
it has taken more than a lifetime for the rouble o
develop. To find what is missing go back 1o the
last century!

THE Way WE Wese _.

Bacx in 1874 the Instituthon was, by all accounts,
a hive of activity; our engineering was innova-
tive and stimulating; we were the leaders in
military engineering. The thirteen papers published
inSepbermber | 874 and written mainly by lieutenants
and capiains, described the latest experiments
and provided the lasest know ledige on constnuction
materials and methods of demolition. The
informalion was a2 the forefront of general and
military :n‘iqm'irm.

In those days it ook five years to be a fully
qualified military engineer; we military engineers
were “looked up 1o° by Cs, Ms and Es; Woalwich
and Cambridge produced results.

I dhowabt mow that even RSME have the technical
axsets b0 mount & sensible attack on milnary R&D
anymone - but it coubd be changed. almos oversight,

Lieut Colonel L J Ayling TD MA CEng -
The Core Business
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if we had the will.
67 years ago we had the will and we obtained a
charter to match, which said (and still sayst):

GEORGE THE FIFTH, by the Grace af God of
the United Kingdom of Great Britain and Ireland
and the British Dominions heyond the Seas King,
Defender of the Faith, Emperor of India:

Toalltowhomthese Presents shall come, Greeting!

WhereasithasbeenrepresentedtoUsthat ...
Cur Loving Subjects did in the year one thousand
cight hundred and seventy five form themselves
into a Society under the name of “The Royal
Engineers Institute”, and now known as “The
Institution of Royal Engineers”, having for its
objects the general advancement of Military
Science.......

Now, stand up and be counted, ait of you who
have advanced Military Science recently!

Well, I am reliably informed that ‘the Corps’ is
very active; we have one 4-star officer with
responsibilities for mititary developments, plus
past and present chairmen of important MOD
Committees and even recently a President of the
Ordnance Board. Indeed one mustalsebe somewhat
encouragedby the work done by EinC(A),RARDE
(CH), RARDE (FH), the Military Engineering
Committee and our own Directorate. But this
does not invelve the vast majority of us Sappers.

Before the War Office institutionalised these
functions, they were not only carried out by RE
Officers, but the Institution had direct access to
these activities and could camry out its’ proper
role.

Whatever one thinks of what ‘the Corps’ is
doing, for the vast majority of us, crossing gaps
and filling holes by conventional means falis
sadly short of a satisfying challenge for a
professional engineer. Furthermore the Institution
apparently no longer has a role to perform in most
of this. How can the Institution continue as a
Leamned Society if it is to be cut off from the
‘Leaming’?

Just to ensure that the raison d’etre for our
Institution is 100% clear, here, in plain English
that even the Prince of Wales would approve of,

is the whole Object clause that is supposed to
govern our actions:

Bye-laws of the Institution of Royal Engineers
{ OBJECT

1 The Institution of Royal Engineers has been
established for the promotion and advancement
of the science of military engineering and 1o
promote military efficiency and particularly the
militaryefficiency of the Corps of Royal Engineers.
In furtherance of the above-mentioned objects
but not otherwise the [nstitution may:

{a} promote educarion in the said science and the
acguisition of historical scientific and pro-
Jessional knowledge;

(b} disseminare information and advice;

{c) co-operatewithother branches of the engineer-
ing profession ar home and overseas;

{d) conduct and encourage forward looking
research into ways in which the said science
andprafession can be advancedfor the greater
benefit and efficiency of the Armed Forces of
the Crown and publish the useful results of all
such research;

(e} initiate participate in and administer charitable
trusts;

{f) take and accepr any gifts of property whether
subject to any special trusts or not;

(g} raise voluntary funds and receive and accept
contributions bywayof subscriptions, donations
or otherwise;

(h) subject to suck consents as are from time to
time required by law to purchase, take, lease,
exchange, hire or otherwise acquire any real
or personal property and construct, maintain
and alter any buildings or erections necessary
for the work of the Institution;

(i} subject to such contents as may front iime lo
time be required by law to sell, let, morigage,
dispose of orturntoaccountany of the property
of the Institution;

{j} doallsuch otherthings as shall be necessary
for the attainment of the said objecls.

The guts of sappering was military engineering.
The raison d’etre of the Institution was the
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promotion and advancement of the science of
military engineering, We had 3 basic business
objective and a very simple, practical and important
purpose in life. This is what management schoaols
would call “The Core Business™,

THe CoRE BUSINESS ...

Fasnions and fads come and go in industry.
*Focussing on the core business’ came in as a
phrase in the '80s to repiace ‘back to basics’ a
phrase of the *70s. They both came in to reflect
the view that many conglomerates had diversified
well beyond the ‘business they were in'; a phrase
of the "60s. Now, whatever the colour or source of
your management {raining, one thing you do not
do is to give up your corc business. The core
businessis the foundation and guts of your business,
from which you expand, or to which you contract,
1t is aiso the parent of offsprings, which hopefully
grow to maturity and leave home! Just as the
founders of the RAF, the Royal Signals and the
Royal Tank Regiment left the Corps.

Indeed it is probably because we do so little
serious engineering that we now hold on so
tenaciously to the few assets we have left, We
shouid be engineering the next generation of
equipment instead of operating the last.

I submit that we have been neglecting our core
business for so long, that we now believe that
building bridges, operating plant and filling holes
in runways is ‘what we do’. If this is the way our
masters wish us 1o continue then please do not
recruit any more professional engineers, do not
collect £200 and go direct to the last paragraph!

Clearly, most of us, if not alf of us, have not been
living up to our reputation or our Charter. We
should be lucky to get off with a Royal Rebuke; in
the past 1t could have been our heads! How have
we let ourselves get into this sitvation? I am
trying 1o find out and, so far, the answers fall into
three categories.

Leave It To InpusTrY ...
T first response is “that sort of thing is all done
by industry these days™. Now, although this is
mainiy true, itdoesnotanswer*why ' satisfactorily.
1am in the hi-tech, front-end part of both the Gil
and Defence Industries and I see some brifliant
technology waiting to be applied to military

engineering; but I can also see that much of it
won'tbe, Thereason is that the gap between those
in industry and Her Majesty’s Forces is already
very wide and it is getting wider. Who then is
responsible for technology transfer? The answer
is the very few. No longer is it the military
engineers of the Corps of Royal Engineers, led or
supported by the Institution. Now it is only a few
elite and mostly senior officers who reflect credit
on the Corps but are hardly representative.

Whereas, unti fairly recently, we were the main
source of innovation in military engineering, we
appear to have handed this responsibility over to
the MOD and, through the MOD, to Industry,
Look atthe resuits! Much of our military techinology
now lags behind civilian technology, the
procurement system is now a tail wagging the
dog,andthe bestavailabieequipmentisinereasingly
foreign. There is a market opportunity here for us
to initiate R&D as we did before and to put British
Military Engineering back in the lead. If you are
sceptical spend time with Doctrine and Weapons.
...... or did you really jein the Sappers and the
Institution to:

- enjoy a reputation for military engineering that
you did not intend to live up to?

- hold on 1enaciously to certain, so-called *sapper’
tasks that could be better done by others?

- Tun a museum, a library and a journal without
the core business that gave them a worthy and
common purpose?

I'm sure you did net! But, we stili have keen
young officers coming in, prepared 1o be that last
engineer resource when alt else fails; prepared
appatently to provide that flash of innovative
brilliance which will save the day; prepared but
not trained - what courage! If we are to continue
to be military engineers we must exercise and
expand our abilities, we must all practise innovation
in peace and we must actually study the Science
of Military Engineering ~ all of us.

Clearly there is a significant difference be-
tween being a professional soldier and being the
type of professional engineer described in our
President’s paper.

Don't get me wrong, I do not subscribe to a
technical/non-technical split in the Corps - far
from it - this has been one of the worst ‘red
herrings’ ever. Our own history shows that military
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engineering was freguently more of an art than a
science. It is no accident that those who have
practical skills sometimes make better military
engineers than those who have theoretical
knowledge. [t depends on what you want. In my
view the term PQE can cover a multitude of sing
but, above all, it should mean a Professionally
Qualified “Military” Engineer.

So that's it! Qur profession was, and stifl coutd
be, Military Science and we should be constantly
aiming for excellence in the subject. In particular
the learning curve for all SNCOs and Officers
should include block release to extensive military
engineering courses, Well - we have to start
somewhere! The YO Course could be better
described as a Combat Engineer Course and
should be extended to include SNCO’'s and WOs.
{We should all have Certificates saying we passed,
which could relate to military qualifications in
Europe).

Then we should have a Military Engineer
Course open 10 SNCQs and obligatory for all
Officers and we should have Diplomas for passing.

Then there should be a Military Science Course,
in addition ta or replacing the Long Civils Course,
to Degree level.

RSME should establish these Courses and
Qualifications and cur Institution should decree
the standards to be achieved to qualify for *SIRE’,
‘MIRE’ and ‘FIRE’ based on the above
Qualifications plus Gime spent practising our
profession in a position of responsibility. We
would then have the Mechanicals and Civils

~ wanting to join us, instead of vice versa! Now
there is a professional ideniity which is both
appropriate and achievable.

Since writing this, the paper by our Deputy EinC
on Professional Qualifications for Military
Engineers has been published, the findings of
which are a clear indication of how untechnical
we have become as a Corps and how urgent it is
for us to reverse the trend.

Talking of professional identity, there is & clear
indication that sappers should not try to live up to
the civil, mechanical or electrical institutions’
own particular requirements for qualifications
and experence, which, although usefu], are not
entirely relevant to a techinical military Career. It
is also evident that civilian members of these

Institutions could be far more interested in hearing
about military engineering in IPM’s {Joint

‘Professional Meetings), rather than attempts to

show how good we are at pure civil, mechanical,
orefectrical engineering, which generally speaking,
we are niot. Surely JPMs on the RE Core Business
would also draw in more support from our own
ranks as well as from ali these who have retired.

Yes, it will take time by serving members of the
Corps toprepare presentations and this will require
the approval of higher autherity; but reviving our
core business is vital to our future, isn’t it7
.. The one thing, (and perhaps the only thing}, that
we can be good at is Military Engineering. When
we prove it again, we will be accepted again and,
when that happens, a suitable MIRE will warrant
a CEng or EurIng. Lock at history. A hundred
years ago the military engineer was the Cream of
Engineers not the Pauper.

Both our training and our professional practice
should include R&D and fuil-blooded projects in
coeperation with industry. Joint industry projects
in military engineering would surely be far more
productive than what we have now; the job
satisfaction would be tremendous, the kedos great
for the Corps and the results would scon show that
we were ‘back in business’,

Lastly, if we continue to leave it to others {0
advance military science, the Institution has really
no future, The three committees currently work
very hard but without a commeon purpose; the
logical cutcome is for the Council to taunch the
Museum, donate the Library, Journal and funds
to it and wind up the Institution and the Council
since they will have ceased to have any other
significant purpose, Unless?

InsUFFICIENT Funos ...

Tue second response that [ get is “We don’t have .
funding for that sort of thing™ - recognize it? In
industry, if you don't have funding, it is either
because your products are no good, or your
marketing is at fauit. I reckon the sappers were
never much good at marketing but their products
were 5o damn good, they sold anyhow. The
trouble is that we do not produce new products
anymore {with one or two minuscule exceptions).
The market is still there. Even with glasnost, the
national and export markets may be different but
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not diminished. No, the problem is that, despite
our iltustrious past, the world does not owe us a
living. We will diminish aad, sooner or later, go
out of business, unless we successfully develop
and market good new products. Even if we are
foriunate enough to see atrend away from winning
wars to winning the peace, the need for engineers
te develop new equipment and methods will
persist. Itis up to us; funds do not come first. First
you need vision with direction and purpose, then
you must sell each concept to create a potentiai
demand and above all attract initial funds for
concept development.

Even the defence industry itself must first sell a
concept to MOD before any funds materialise,
but then, if we don’t apparently want to live up to
our reputation, or our Charter; if military
engineering no fonger features in our future vision,
if we de not wish 1o run ourselves as a modern
business; thenthere is notmuch future for Sappers,
We can go on complaining about the wrong
equipment, manpower cutbacks, mundane tasks,
competition from other arms, lack of professional
recognition, ete, These are all symptoms of the
same trouble - we are not going anywhere without
our core business and good business management.

Not My Jos ...

THE third reason given for inaction is the response
‘it is pot my job’ or ‘it isnot your job’. Most of us
want 1o believe that someone up there cares about
us, cares gnough to want to steer the Corps in a
direction te survive and succeed at what we do
best. Don't tell us we aren’t needed anymore
because MOD can do it better - we don’t agree.
Don't tell us we don’t have funds when we know
we have no discernibie R&D marketing strategy.
Don’tiell us we are terrific military or professional
engineers when we know we are not.

Tell us we are all going to contribute our abilities
to developing new products and services and we
are going to market them in such a way that we
will stimulate 2 new demand nationally and inter-
nationally. Tell us we can expect to be lead in the
best of business management traditions into the
twenty-first century as a successful and growing,
fundamental and vial element of Her Majesty’s
Forces,

As it is, the only contribution mest PQEs make
is that brief opportunity 1o demonstrate innovative
brilliance in the final paper on the long civils
course; even s0, most believe these become dust
gatherers in some remote and forgotten archive,
This being the general impression it is no surprise
that 2 modicum of depression sets in! Many now
consider being a PQE to be a distinct disadvantage
in today’s Royal Engineers!

Tell us it is still our job to be the best damn
military engineers in the World and it is still our
Jjob to make i happen.

Time For AcTION ...
So, let's decide to be phoenixes, not dodos; what
medicine should we prescribe for ourselves? Where

. do we start our journey back to a future?

Consider whatthe following say aboutthemselves:
RSME - “Is the focal peint of military
engingering knowledge and is
responsible for developing military
engineering techniques” - Brig J M
Lucken BSc (1989},

“The main engineering consultancy
organisation in the Corps of Royal
Engineers” - Col R Jukes-Hughes
MBE CEng (1983).

“Source of highly qualified specia-
lists in & wide range of engineering or
engineering related skitls” - Col EPF
Rose TD) MA DPhil (1988).

MWE -

RESAT -

Impressive statemenis!t But how true are they? 1
feel sure that our technical assets, in all three, are
continuing te dwindle for lack of engineering
challenge.

Regarding the Serving Corps a timely and ideal
opportunity presents itself with the recent
publication of the Design for Military Operations
- The British Military Doctrine. The gauntlet is
down - 1 look forward to reading the ‘British
Military Engineering Doctrine’, on which subject
Iam indeed encouraged by the noises from RSME
and D&W, that the response will be at least a ten
year look, with innovation in mititary engineering
as the key ingredient, in which we sappers will
piay the lead part - or am I hoping for too much?

I should confine my comments to the Institution
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and beware of criticising the Serving Corps - Iam
told! The trouble is that we, in the Reserves,
identify almostcompletely with theRegulas Serving
Corps. This is entirely to the credit of the Regulars
who, these days, make us so welcome and s0 very
much athome in the one army concept. Nevertheless
I would not presume to suggest what the Corps
should do but [ can and will comment that,
whereas we do not expect you to be fantastic E, M
or C engineers or expert in IT, Systems,
Biotechnology, Avidnics etc etc et¢, we are going
to get very concerned if you reaily want to drop
Military Engineering. We in the TA do not mind
in the least if we are not able to qualify for full
membership of an Institute of Military Engineering
-Thatis your job. Clearly the subject of Professicnal
“Qualifications for Military Engineers is anything
but dead - Unless you in the Regular Serving
Corps want it o be,

WIiTHER THE INSTITUTIONT ...

Now, whatever the Serving Cerps does, the
Institution has a Charter and, with or without the
patronage of our Generals, the Council has an
obligation to lead the Institution. First we need 2
Military Engineering business plan for our
Institution Council and our Masters to approve.
To achieve this a Committee reporting to the
Council, should address the topics of Purpose,
Ethos and Strategy, and present a Corporate
Plan that will accord with the Charter. Ideaily
this should be in cooperation with the Serving
Corps, but this is not a prerequisit. The Council
already has the remit to go ahead on it's own
initiative and task a special commitiee to generate
a corporate plan that will advance military science
in our time.

Without anticipating it'sfindings, such 2 Military
Science Committee {(MSC) could identify and
submit concepts to the EinC (A} and MEC. The
"‘MSC could delegate specific research topics 1o
small study groups which would co-opt
contributions from MWF, RESAT, STREs(V),
Engineering Staff Corps etc. RSME should play a
strong practical role and D&W should play a
strong systems role and the Institution should do
everything that we would expect of a vibrant
learned society! It is up to the Council to initiate

the reaction and continue to be the catalyst.

Probably the most rewarding work, apart from
dreaming up concepts, is feasibility engineering,
outline design and concept development to
computer modeliing, scale modelling, prototypes
and trials. This was, and still is, the best way
possible for us tostimulate and develop the muscles
of our young engineers.

Our young engineers not only need a better
engineering challenge, they must have
encouragement and scope for developing their
own ideas, however lateral or even outrageous at
times. The balioon corps did not have official
backing to start with but it was ‘allowed’ to
happen none-the-less. The torpedo trials in 1389,
which upset the local Medway f{ishermen, were
run by, and written up inthe Journalby, Subalterns
with enthusiasm and eclat. Those were the days!

‘What we have now is a large number of bright
young officers mostly with undeveloped potentiai,
fighting tomorrow’s war with 60’s technology;
{aithough, thinking of the excellent Voyager
performance we are probably still in the *50°s’ or
*40’s'1y Our young officers deserve better (and so
do we older and bolder ones!)

Although some of the brightest ideas will rightly
‘disappear’ into MOD, many concepts will lend
themselves to joint development between indusiry
and the Corps atlarge to produce and trial prototypes
on a commercial basis, guided and monttored by
the Institution’s Study Groups. If the Institution is
{0 remain a ‘Learned Society® it must continue to
learn at the forefront of knowledge. Dynamism is
required! Merely recording and storing records i$
what dusty institutions do!

Let’s get back in there to develop and sell
concepts which will attract support and funding,
for the whole of the Corps. Above all let us ail
developand exercise in peace the very capabilities
that the Services still rely on us having in war. Let
us live up to our President’s pertrayal of the Royal
Engineer. For real, in war, the buck continues to
stop with the engineer. Are we going to drop itin
future?.,. Or pass it7... Or run with it?

I challenge the Council and those responsible
‘upstairs’ to rid us of this lethal stagnation and
revive the flames of military engineering in us
andinourInstitution, The samemilitary engineering
that was responsible, in the past, for our excelient
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reputntion and the laurels on which, forthe present. words, be truthfully a Boval Corps of Profes
we are so anoomfonably resting siomal Military Engineers

& O we contiue 1o drift away and, as far a5 [ am

T CHoice ., concermod, the Corps of Royal Engineers will

Esther we retumn bo the promaotion and advance oease 1o enisd, as the World stll remembers i,

ment of the science of miliary engincering for wan of is Cofe Business:- In other words,

which could do so misch good for all of us, the ot up o being al best a Corps of Miliary
Corps, 1he British Foroes and Britain:- In other Technicians and Ohperators

RE 200 Centrepiece

This cempepiece was desgned sl
manuleciured by Micheel Sutty 1957- 1989
and firit displuyed ot the Corpa Gueat night

8 March 1999, Based on the dedign of the gh
wr FIM Theet Chssen wehiich lischome] Sy
made in porcelsin

The centrepeece bears the following inscripton:

On the 15 April 1787, the Corps of Engincers
received a Royal Wamant from King George 111
suthorizing the style and title of Royal Engincers.

This centrepiece was commissioned by the Officers of the Corps
o mark the 2(th Anniversary of the granting of the Royal Tite,

RE 200 Centrepiece



Operation Tantalus

CAFTAIN N G BAVEYSTOCK

INTRODUCTION

4 Fickd Squadron deployed to Nenhern Ireland
on | 7 March as the Roulemem Engineer Squadron
The Squadron’s primary task during the four-
andl=a-hall month 1our was o usdertake the
planning. mounting and execution of Cperation
Tamtalies, i suppon of dnd Infantry Brigade.

Backcroisn 7o THE DPERATION

1= 1985 a serses of observation posts were buil to
overwalch the border areas of South Armagh
These were initially regarded as o lemporary
measure bul were 30 successful al counler-
ing PIRA operations in the arca that the decision
was made 10 refurbish the posts. 4 Fiebd Squadron
was given the iask of constrocting underground
accommiodation a1 three of the sies in the
Crossmaglen area. These bunkers needed 1o
satisly two main requirements. They had 1o be
shie 10 withstand a direct hit from a Mark 10
martar and 1o requine minimem mainienancoe

A detailed design was produced by the DCRE
(Woarks) Moribern Ireland with support from the
Military Works Force. Chilwell. The end design
comsisted of ten Prefabricated Accommodation
Umits (PALIS) encased in a concrete shell with a
number of exil poins.

The initial sores bids were submitted in labe
1988 ardd logistic and 1actical planming stamed in

Nick Baveystock joimed the Army in Jansary JO85 amd
anended No 88 ¥O Cowrse, His first toue was as @ iroop
commander with | Field Squodron in Niemburg, He then
moved fo 4 Field Sqwadron as Operations Officer for their

* 1989 Operation Descant iowr, fn December [958 he rook aver
as Adjurant of 3 Training Kegiment

carly 1989, It was clear that the operation would
requine a considernble element of infantry supgpon
and 3rd Infantry Brigade decided fo create a
Crossmaglen Battalion Tactical Area of
Responsibility (TAOR ) 32 Heavy Regiment RA,
which was already deployed in Northemn lrelard,
was selected 10 hold this TAOR and 1o dig in
arcunid the three observation posts. In addition 1o
this funber companies were deploved 1o secuare
the main supply route to the sites. The transpon
for moving the stores o South Armagh was
provided by 60 Squadron RCT, together with
heavy engineer vehicles with protection to the
convoys being given by B Company 3 Baltalion
The Queen's Regimend.

Mlousma Prase

Tiw mounting phase started in April 1989 with
the arrival of the first individual reinforcements
o (he Squadron. These specialist personnel were
necessary 1o albow the Squadron o underiake
comstrsction ol all three sites concurrenily

Concurrent with the srrival of the reinforcements
was the arrival of the majority of 1he engincer
material for the operation. This mcluded 3000
tonmes of hardeone and o further 3000 ionnes of
assoried stores. Three aneas were cheared in the
mounting area (MA) each of about 1wo acres, and
one of these was allocasted 1o each of the three

Captain N G Bayeystock
Operation Tantalus
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sites. All the stores were then checked, colour
coded, labeiled and sertal numbered. This proved
to be a vitally important part of the preparation.
Having checked that all the required stores were
in the MA a detailed convoy loading list was
produced. This altocated every item, down to the
last nut and bolt, to a specific cargo vehicte.

During the fortright preceding deployment the
Squadron undertook a number of trials to test
suitability of plant and equipment. These trials
were carried out at Ballykinter Training Centre
and invoived digging test sfots to ensure that
the heavy crawler excavators were capable of
manoeuvring the PAUs. It was discovered they
were not and as a result cranes were used to
position the PAUs on site. As well as the digging
trials, troops experitnented with equipment they
were fikely to use on site, This was carried out in
the MA under the supervision of the troop
command structure.

In the last week of April operations rooms were
set up in the MA with representatives from the
Royal Engineers, Infantry and the Royat Corps of
Transport, Bessbrook was used as a helicopter
airhead with a Squadron tactical HQ to control
aircraft movement to site, Liaison officers from
brigades and units appeared at various times and
subsequently disappeared and finally & number of
rehearsats and CPXs took place,

Execution

On 1 May 1989 the infantry were flown from their
barracks through the forward airhead to their
positions. They then started to dig-in in preparation
for the first convoy. The first convoy left the MA
at midnight carrying field defence stores, road
expedient, combat supplies and hardcore. Plant
was also inloaded to assist with the strip-out of the
old slot. A total of 20 convoys were run 1o the
sites. These became largeras the outload progressed
and reached a peak of 45 vehicles,

Soon after the operation started it became the
target for terrorist attacks. On the night of 3 May
oneofthe sites wasattacked with aradio-controlled
ractor. The tractor guidance system failed and
the terrorists detonated the device 400 metres
from the site, The next morning an NCO from
The Worcestershire and Sherwood Foresters was
sadly killed when a landmine detonated as his

patrol moved past it. The next attack occurred on
6 May as a convoy was returning to the MA, A
few hundred metres from the site a device in a
derelict building exploded, severely damaging a
land rover and injuring an NCO from the Royal
Corps of Transport. This was foltowed 12 hours
fater with a device beside the convoy route which
exploded, damaging another fand rover. On
13 May the Glassdrumman site was attacked
using a new type of mortar. Four rounds were
fired at the site, three of which expleded. The
fourthwas made safe by the Ammunition Technical
Officer. The final attack on the operation was
carried cut on I June when 50 rounds were fired
at the Creevekeeran site. These were retumed
with interest (500 rounds returned).

One of the major factors affecting the critical
path was the Irish weather, We had always been
aware of this and had made detailed plans to cope
with the possibility of poor site conditions. As a
result we built a series of expedient roads, one of
which was nearly 250 metres long. In the event
the Squadron was incredibly lucky, there was
almost no rain during the construction phase,
Indeed for most of the time the troops were
working in blazing sunshine and site conditions
were excellent. It is ciear that the operation would
have taken much longer had it rained.

Once the stores kad beeninioaded the construction
began in earnest. Having stripped out the old slot,
a new excavation was started using a variety of
heavy crawler excavators and medium crawler
tractors. Land-drains were then laid in a hardcore
base of 300mm. A blinding fayer of fine sand was
laid and the concrete units were moved into
position using Coles 315 cranes. To ensure that
waterproofing was maintained the concrete units
were pretreated with a bituminous paint. They
were then positioned and the jeints were sealed
with a compressibie biturnastic insert and cover-
ed with a bitumastic strip. Expanding foam was
then used 1o fili any voids in the shell. A layer of
Filtram was stapled to the external walls of the
siot. Attached to the bottom of this was a slotted
pipe which collected any water stored in the
Filtram and fed it into the land-drains.

As the shell was constructed the internal units
were moved into position. PAUs were taken
down to the sites during the convoy phase and
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Fuel revepphy s the sites dsming sporasen

were positioned using the Cobes 315 crane. The
anits were then bolied together to fomm an inbernal
accommadation uniL

SERviCEs
Tuere was a large number of services 1o be
inslalled in the new shod. In addition to power for
the operation equipment we needed 10 provide
water for the kitchen, showers and ablution uniis
and heating and light to the accommaodation wnits
throughout the slot.
Winer, The existing mains waler supply was
upgraded. Waler is now pumped from a break
tank a1 the bobiom of the hill 10 a storage lank at
the top. From here it is distributed throughowt the
slot by a low pressure distribution pump.
Electrical. The existing electrical supply provided
insuffichens power 1o the slot. Squadron electri-
clans tapped inw an overhead line at 11 KV and
laid a high voltage cable to the top of the hill,
where o 100 KW substation was installed inside
the observation post perimeter. From bere power
was nun into the shot through a sandard 240 V
distribution.
Sewage. The sewage system was refurbished dur-
ing the operation. The exksting seplic anks were
emptied, repaired and cleaned where necessary
before commection 10 a full mage of domestic
SYSIEMA.

PLasT
A wamiETy af plant was used during the operation.
Serviceability was vital and a plamt SNCO and a
Class | Finter RE were deployed to each sie. By
and large the vehicles performed extremely well,

Early in the operation we had decided o deploy
wilh a strong neserve of plant to each sie, This
proved o have been o wise pmclnLimlndbyH‘lr
end of the operation we had used all of the plant
extensively, Medium crawler excavalors were
s 10 i concrebe uits & well as for excavalion.
This was particularly useful in areas where the
crane had difficulty in setting up. Kubota light
tracked dumpers were used through the operation
o transport stones, equipment and personnel,
They are excellent machines, very versatile and
real work horses. Nissan light crawler excavators
were plso used on site o dig service trenches,
It was found that they were betier than the -
service light wheeled tractors because of their
betler off-rosd capability. They were also used
for backfilling more delicale areas where a mare
robust machine would have casssd damage.

Resuimy
REsurmy was carmied owt entirely by air. Most of
the stores requined for the operation wen: inserted
on the convoys, but fresh ration supplements,
mail and spares were flown from Bessbrook. On
a project of this sire it proved impossible o
predict exact siores roquirements and some sbofes
mevitably had 10 be flown in as new constraction
problems emerged. Fortunately these were kept
1o a minimum by careful and detailed 'plu.murlg af
the: start of the operation.

Exrracmon
THE operation was eventually completed four
days early. While the operation was underway
detailed planning for the extraction phase went

Operation Tantalus (1)
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Plani sawking m encavahe the obd sl and pregae ihe nes
ki

on. The balk of the material 1o be backloaded at
the end of the operation consisted of scrap pierced
steel plank (PSF) and other site scrap. There was
alse a considernble amount of repalletised stores,
For mctical reasons only two convoys were used
for the backload. This meant that extra 35-1onne
Scammels had 10 come from the mainkand for the
hackload in siditson 10 those Beld in Province. As
well as engineer plant and some unised stones.
there was a large amount of genéral site rubbish
which had o be collected and loaded by hand.

Cosiann asp CosmroL

Tux Squadron Main HQ was located at the
MA. The Tactical HQ), consisting of the Signak
S8g1 and two signallerfdrivers. was located mi
Bessbrook. Its main function was o coondinsie
all helibids from the sies and from the Squacdron
Main. The on-sile command structure consisbed
of the site wactical commander (ihe BC of
the Battery defending the site), the engineer
troop commander, Troop 5Sgt, Plant Sgt and two
section commanders with the OC visiting each
sile every two to three days.

UHF radios were used by all personnel working
at the MA and were particularly useful for
marshalling the convoys. VHF mdios were used
for monitoring movement around the Province
and for control on site. Each sile was equipped
wilh ten personal radics. These were used on a
local frequency o give @ secure chat net for siie
controd, In addition a dedicated engineer link
weas et ap from the sites back 1o the MA, Finally,

Thie Fivialiuindl Pl pracd i hackfilling

facsimile was tnstalled af the MA, This proved
extremely effective in speeding up the stones
acquisition process.

Lessons LEarsT

Notoberances had been specified in the design of
some adjoining components and these were
therefone fabricated 10 normal construction prac-
thoe. This caused many problems during con-
struction and, in particular, the fitting of sbeel
blast door frames into the concrete sections ook
an extra day of cutting and wekling. The main
concTeie umits were also cast 1o inndegquate
tolerances causing problems in levelling and
malching up. In any fulire operation all inter-
locking components must be designed with
sdequate iolerances specified

To aid vehick movement on site 8 series of
expodient mads were bailt. Their walue cannot be
overstated. For loaded stores vehicles, PSP on its
o wias found o be msufficient and it had o be
lasd om top of “Lotrak™ geotextile and picketed
every plank. Another method of roadway used
successfully was “Tensar™ 552 plastic neting.
coversd with Lotrak, covered with TSmm of
40mm 1o dust hardcore. This lafter method had
the obvious disadvantage of requiring a large
amount of hardcore, Whene Class 30 imackway
was sexd Tor fuming. it often split if vehicles had
4-wheel drive engaged, It was very important to
ensure all drivers engaged 2-wheel drive before
foing omo the rackway, Once again we learmed
that Class M0 irackway is ineffective when laid on
any sort of crossfall,

Operation Tantalus (2)
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The amount of plant taken to each site was
determined on the principle of redundancy so that
even the catastrophic failure of one machine
could be overcome by use of another. This
redundancy in plant was proved necessary ofn
many occasions. The lead time on spares was
such that every piece of plant was used at some
poiat during the operation. The extra plant gave
an added {lexibility and ensured that whatever
piece of equipment broke down the task could be
undertaken by an altemative machine.

The iikelihood of terrorist attack made it

essential to wear INIBA protective jackets and

helmets at all times when working above ground
level. The only exception to this occurred when
soldiers used certain power tools when helmets
had to be removed. The wearing of full protective
equipment did, in the very hot conditions
experienced, significantly affect the performance

of the soldiers working on site.

For a task of this complexity a troop HQ on each
site was essential. The dedicated engineer net was
busy and essential. The OC was best located at the
MA with access to all communications and H(
facilities, when he was not visiting sites. The
tactical HQ) at Bessbrook was essential for control
of helicopter tasks. It did not need 2 24 hour
manning capability.

CONCLUSION

Operation Tantalus was concluded successfuily,
four days ahead of schedule. It was a major
operation, both for the Squadron and for many
other soldiers in the Province. It provided a very
worthwhile challenge for alt members of the
Sguadron and, at the same time, proved to be
most effective training for all concemed.

Royal Military Academy Woolwich - The Shop

It should be noted that the brief history of The Shop, printed in the December 1989 Journal, was

compiled by Lient Colone! L. V McNaught-Davis,



An Initiation to the Survey of India

MAJOR GENERAL R C A EDGE CB MBE

In the earlier part of the article Gemeral Edpre
weils of his pledswre of being posted fo the Royal
Bowbary Sappers and Miners in 1936 after his
early traiaing, kaving held ford memories of
faalia grace lving there ax a child. Nowever b
ambilions o serve on the Novth West Froatier
had met with @ rebuff and as a ploy to avoid the
maore sedentary lfe re which ke had been
axzigned, be applicd and was accepted for the
Survey of Inata.

Hix truming was fo feke ploce af Dedira Dun and
after making preparations which included parting
with kis recently acguired horse, be and a brother
afficer, Richard Gardimer, who wos similarly
umder [MTIFUCToN Sownd themselves in the hands
of the highly experienced Mr Wyatr, learning the
art af trigagidketion and later in ihe fivor of the
Himelayas, plane abiing.

"W hud been thuy plearannly engaged for about
a week when Richard ... moviced that a fiving he
had made close to owr camp had a height of
208LHr Me had earlier macde a study of our allowange
regulations and realized thar, i owr camp could
be raived another 2061, we showld qualify for the
“hills" rate of fleld allowance which was 50 per
cent befier than the “platns” rare. fn next-fo-mo

time we had shifted owr camp half-a-dozen fTelds
up the rervaced hillside and made owr fTaencial
position much securer for the next few weeks,”

Life became more earnest early in 1937 when

Gienerad Joe Edge refired from the Corps in [9060 following a
durtinginithed career tn Survey Afrer his revirement he wrote
ara aevemwn? of hiy initiotton inro Servey using diaries be bad
kepd at the time. The full accownt v keld in e RE Corpa

® Library. We now have pleasure in publishing the lanr section
of the arficle as an appeiite whetier

ey started their fwe years of practice work with
the Survey Party bared af Mussoorie, Nof Party
nder Major CGorcon O'smgston, an experienced
mumamiaineer. Their first desiination way in i
area of Niw, @ village on the Tibetan border af
arhowd [ 20008/, a journey which pool aboul o
morth by metre-gauge raibwary, lorey, o and o
Soor. Their stops for vartons admindstrotive parposes
intuded Ranikher where they received “the last
civilized meal we were to hav v fior tree moniis”
Jrewn Mirx Brenam, wilfe of the Secretary of the Club
who fooked after most expediions passing throwgh,
By the nime they reached Nin they had each
avguired a team of 11 three Garwhali Khalasis
of the Swrvey of fmdia, two Sherpay and xin
Grarwhall coolies,

There thew joined Fazal Ellaki, a very experienced
Himalayan Survevor, who was o demonrstrare
mawntein surveving before they went off on their
own, After mamy advemiieres learnimg how fo cope
with both climare and the dasnning terrain as well
as with the prohiems of urvey tey spilie g fior
their wn areas of operaion

I staried work at a HS called Ssbhdunga and, for
the mext few days, made linle progress, experiencing
for the first time the full effects of “surveyors”
blues”, Nothing seemed 10 be where it ought 10
be and the scale of the country was so vast that
delinabie detal] seemed 1o be almost totally absent
The irig poimis were few and far between and.:

Major General R C A Edge CB MBE
An Initiation To The Survey Of India
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being derived from reconnaissance triangulation
of the 1850s, not entirely reliable. Moreover my
squad alsc was new to the job and, except for the
Sherpas, unversed in mountaineering. So progress
was frustratingly slow and, although I much
enjoved myself (and incidentally teamt a number
of useful things such as that wild rhubarb was
abundant and delicious and that nettles and other
pientiful plams made excellent veg) I had littie
actual mapping to show for my week’s work
whenmy OC, Gordon Osmaston, arrived to inspect
me. Seeing my difficulties, he robustly told me
that my troubles were due to my not getting high
enough and arranged for Rinsing, one of his
Sherpas (the other was Tensing, later of Everest
fame} to pitch a light camp above 16,0001t on the
Chubag glacier, which fed intc the Girthi on the
north side; that is on the side opposite to Shiruanch
Gal, the main giacier in my area. We worked our
way up to this camp with some difficulty owing to
persistent snow. During the night, strange sounds
coming from Gordon’s tent indicated that all was
not well and, next moming, it was obvious that he
was suffering from some stomach complaint and
we decided that he should go back to base, with
Tensing to accompany him. Alone once more I
struggled te continue work on the Chubag glacier
for a few days before deciding, with Gordon's
agreement when I passed through his camp, to
switch my efforts to the main glacier until the
weather wasmore favourable. Thismeantcrossing
the Girthi. A rather precipitous descent teok usto
the boltom of its gorge, where we made camp and
nextmorning crossed by an enormous snow bridge.
After a hard climb we emerged by some ruined
huts on a pleasant grassy alp near a large herd of
Bharal. We spent a few days in these agreeable
surroundings and suddenly plane tabling didn’t
seem so bad after ail. Apart from the sunshine and
spring flowers, the valley was much wider and
one could at fast see what one was doing. After
this pleasant interlude, [ continued working along
the western side of the valley of the main glacier
forafew days and inthe process leaming something
of the ways of man and of Nature in this strange
environment, 1t was all too much for seme of my
squad, of whom three presently announced that
they would go no further. I said that, in that case
they had better leave, which they forthwith

proceeded to do. Luckily I had an excellent man
at my dump, an ex-soldier of The Royal Garwhal
Rifles by name Gopal Singh, who appealed
successfully to their better nature so that the
deserters returned, all smiles, next day. For good
measurethey gave me a Hindu blessing, imprinting
a “tika” on my forchead. This may have had the
desiredeffect: for, nextday,agiganticice avalanche
roared down 1o the glacier, obliterating the tracks
which our party had just made along the lateral
moraine. Some of the lumps of icé that came
down were about the size of a house and it was
awesome to watch these colossal pieces being
tossed like a child’s bricks right across the main
glacier. Another interesting {though less alarming)
experience was to sec the chukoor, or Himalayan
black partridge, unable to take off from the ground
owing to the rare atmosphere. They could land
but, to get airbome again, they would first have to
teg it downhill umiil they found air which was
dense enough. A better known phenomenon of
the mourntains is the difficulty of cooking owing
to the lowered boiling point of water. In the
absence of pressure cookers (our equipment was
very basic) it often took several hours to cook our
dhal (tentils) and rice causing much frustration.
This nearly led to a serious accident when Ingung,
one of my sherpas, devised his own pressure
cooker for heating my midday Oxo, using a
golden syrup tin with the iid rammed well home.
One day, of course, the contraption exploded with
an alarming report and showered poor Ingung
with its scalding contents. Luckily he suffered no
permanent damage.

Since the start of our trip, I had cherished the
rather ¢hildish ambition of standing on the top of
at least one peak of more than 20,000ft. As my
work progressed, I noted one such that appeared
to be climbabie and I determined to tackle it. We
established our base camp on a tributary glacier at
Jjust above 17,0001t and, at dawn next moming,
set out on our climb. The party consisted of
myself, the two Sherpas and three local men. At
first the climbing was over broken rock and quite
simple; but presently this changed to intermin-
able step cutting up a dome of ice which we
thought ted to the summit. But, alas, when we
surmounted this we found we were separated
fromour goal by avery dangerous-looking corniced
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My wea aa wsen Tnem Richands

ge with sides of o ssckening steepness, Left to
mysell, [ should probably have called it a day: bt
my Sherpas laughed @ the whea. Roped together
we siepped h:::li:. oub on o e Veriginous now

sbope below the comice, To my surprise, | fel
fe: the compacted snow  provided & firm
amd progress was simple - provided one
ok down! Some fifty yards of this and we
had reached the rocky summit: my first 20,0001
peak! | sel up my plane ahde and quickly worked
oisl our heighi: 19,6680

The dasappoimiment of us all was exscerbaled]
by pangs of mountain sickness which

quite 5

b an

nCreasing o
party, including myself, With aching head, |
fimshed my plane wbling, becoming dimly
conscious the while of an anxiows murmur
emanating from the direction of my squsd, When
| eventually siopped work and anmounced that it
wias time 10 descend, the reason for this snxiey
became apparent. Whike | had been working, the
burming sun had got o the snow and ice of our
ascenl roule, fuming ils easy surfsce imio an
impassible mixture of slush and trescherus ice

egree, was affecting most of ithe

with the threat of an avalanche a1 any momend. A
new way had o be found down ihe prociprions
Mlank of the mountain, asieg a route ihal had
remsained in the shade, We had oot enough rope 1o
allow wsall 1o be securely roped up as we trmversed
difficult stretches and we had 1o procesd by wsing
W men as anchors while the others gripped the
mope between them as a hamdrail. My hean was in
my miuth several times
mousntain-sick man allowed the rope o slip from
his grasp and started to slither sideways down the
rock face, Luckily, as be fell. the rope caught in
his armpit and we were able o hawl him (o safety
After about pwo bours of this frighlening descent,
we reachod casier ground amd made our camp
withowt further difficulty. We were all thankful 1o
be alive and | at least. felt | had learnt a link
abowl Mot

Mexl day we counted the casualties: one Sherpa,
Ciyalgen. was snow-blind and one man had (rost
binem feel. To add o our troubles. next night
there was o howling blizeand which almost blew
osir lents away; and on the day following I fell o
a crevasse, fomunately with nd worse resull 1han

natably when one

An Initiation To The Survey Of India (1)
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Chordon Chsmasion

aconsiderable shock - anda salutary lesson on the
folly of walking unroped on glaciers, however
imnocent-looking: a lesson which was reinforced
next day when we learnt that a surveyor had
fallen down o crovasse on the Kosi glacker and
been killed

Im @ few days we reached the upper end of the
main glacier and climbed to the col at its head.
We now stood on the main watershed of the
Himalayas. the roof of the World. The helight was
Just under 190000 and the view stupendous:
giganiic peaks fose on every side and in the
distance were discernible, 1o the North, the brown
Tibetan platenu and o the Sowlh, the 'pu'llrn-: of
Indin. It wons an pwe-inspiring place. with an
enormous wind-blown comice overhanging the
cliff bebow us. We wene quite alone except for the
choughs playing in the strong up-draught at the
top of the cliff. We watched with rapt admiration
the amazing serobatscs of these birds, whose pest
for enjoying ithemselves, it seems, is never
diminished, no maner kow high the mountain or
how cobd amd tham the air.

1 still hael that rather unwory ambition 1o climb
a 20,0000 peak ard had my eye on o handsome
specimen {named, a3 | found out later, Uja Tirche
or “High Mouninin™), whose height of 20,350
had been fined by irangulation and could not be
im serioas doubd. | determined to allempt it and a

few days later, established o light camp at its base.
Next moming we set off before sunrise; it was a
bitserly cold but, mercifully, windless day and we
made good progress over sieep bul easy rock.
Then came an jce ndge up which we had o cut
sleps, & wearisome business aking us over two
hours; and finally the summit, which proved 1o be
=0 narrow that we coald only just squeere our
party of five, all still roped up, on to it. There was
no foom 1o sl up o plane table and, moneover, we
were enveloped in thick clowd. Work was out of
the guestion and so we descended camtiously
aniil Ihelﬁ:ﬁdj:pvepllnrlnlm;jy showulder
bathed in warm sunshine, In this delectable spot
1 set up my plane table and worked for an hour or
80 while my squad lay down and had a well-
deserved sheep. We all felr satisfaction in having
broken the 20,0004 barrier.

With these excilemenis, my work in the valley
of the main glacier was nearly finished. We spent
a few days filling up gaps and gathering names
from a local man before beaving for our base
camp af Malari. The final day was stremuous:
[roem our carmp af aboat 1 2,000ft, we climbed 10 a
fixing at 16,0391, slid down boa valley a1 | 3,500,
climbed toa pass at wbout 16,0004 and finally had
what my diary describes as “a very tiring toil
down 1o Malars at 10,000fi", The coolies and
with them my food boxes, had failed 1o arrive;
and 80 il is nol surprising that my diary records
shdvw that 1lost my temper, Luckily the resourceful
Gopal Singh was able io scrounge ~s meal of
fried alu (potaio) and rice pudding and 1ea™; so
the day finkshed happily.

A1 Makari | made armangements o evacuate my
base and then staried work again on the Chubag
valley which | had had w0 shandon earlier in the
season, [t was much easier now; the weather was
warmes, the snow was less deep. We had no
problems of sickness and, most of all, we had all
bearnd a lot. We had to get to the other side of the
Chirthi River but could not use our earfier route
because, by now, the smow bridge would have
melted. We therefore crossed by the bridge a1
Kurkuti and headed for our camp below Muocham
om ibe right bank of the Chubag River, We worked
om up the valley until we reached the head of the
Chubag glacier. Although warmer than it had
been in April, it was sill very cobd, especially in
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the wind which was often of gake force. On one
occasion my “Height Card™, an important picce
of equipment, blew away 1o bodge in a crevice in
the clifl a few hundred feet below me: it was only
retniewed with some difficulty - and danger. The
termain was much more eroded and complex than
that of the main glacier and this made it more
difficult for plane tabling. Nevertheless, we made
good progress with the upper end of the valley
and planned 0 cross & pass over o ridge called
Lala Baisani 1o get 1o the Barramaiia anea: which
was all that remaimed 1o be surveyed. But, alas,
we found the pass impracticable and dechded 1o
descend about 400011 and follow a gom track
runming along the 13,0006 contour. This seemed
a mosd promising route until we suddenly found
ourselves sanding on the 1op ol a ;Ill'l'a.udguln.’
oul upon an astonishing complex of steep mvines
that strebched ahesd for a mile or more, Thene was
nothing for it bat © descend to the Girthi, where
we cumped in an enoMIUS WET-WOTM cave in
the chiff beside the river. The floor of this was
covered with the droppings of bhats. goats and
sheep which mast have sccumulated for thousands
of years. The smell of this, iogether with the heat
wihich, at this low alitade of aboat 1000061, was
comsiderabile inmid-June, and the incessan roaring
of the swollen river. made sleep very dafficult.
Our route had successTully by-passed the complex
of ravines: but at & cost of severnl thousands of
feet of height los. We set oul 1o regadn these next
marning. climbing about six and a half thowsand
feet 10 a Nxing a1 about 16,500 The coolies
performed nobly, obeying my injunction to pisch
camp sbove the snow-line and achieving a S000ft
carry in the process. Ithad been a hot and exhausting
day. during which 1 had slaked my thirst very
effectively by chewing wild rhubarb, of which
there wiks plenty abouL.

The next morning 1 finished off my anea by
surveying the boulder strewn slope of
Barramartia. | noticed that my final fixing, when
photted, was close 1o an intersecied point of the
I'h century triangulation called “Barramattin
Hill Pode™ which | had never managed to identify,
| labd my skght rule on the ploted position and,
simre enough, o few hundned yvands along the fine,
| came upon & collapsed caim with 8 westher-
heaten pode lying beside it. This was a satisfactory

naile upon which to complete my work, providing
a very independent check upon it and confirming
that the surveyors of eighty years before, men like
Gosdwin-Austen, really did know their stuff,

We raced down the scree o our camp a few
thowsand foet lower, This is always great fung
thowugh it becomes a bit hair-raising as the small
scree becomes large boulders neas the bofom.
We made preparations o keave next day and, at
dawn, set oul 10 join Richard Gardiner who had
wet 1o finish his area, We had earlier agreed by
letier that, together, we would stiempi to leave by
crossing Ihe pass a1 the head of the Banke Glacher,
dubbed by Richard the Lfaskar Pass but later
officially named Gupt Khal. The exisience of this
pass, which linked the Dhauli and Alaknanda
valleys. had been suspected by Dr Longsiaff in
1907 but Smythe, on his 1931 expedition to climb
Kamet, had found mo sign of it. Our survey
offered a fine opporunity to settle this question.

We set off on the 21 June, reached Gamsali thar
afternoon and next moming set forth o ook for
Richard. We walked up the right bank of the
Amirit Ganga, the river thal rose a1 the snout of the
Banke Cilacker. We eventually sponied him striding
down the opposite bank and retreated 1o a place
where we could cross by a rock bridge. W spent
that night in Richard's camp on the left bank: our
numbers had been increased by two shoep which
my men had scquired st Gamsali 1o supplement
tse rations. Mext day we all manched wpio Richand s
base carmp at Thur Udiar, o manch which entailed
the fording of a fasi-flowing, quite deep and very
cold siream. We got our coolies over somehow
with the akl of a rope and also dragged our
unforunate sheep across through the freering
water. That evening we rewanded them for their
pakns by eating them. But the sheep got the last
word, as their meal was lough and evil-tasting: i

Mioiara Uja Teche {Brom Seauth)
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LI caseg o Hashe Plstesi

_gave such wmmy trouble (o the men next day that
our progress wan threatened,

For the next few days Richard contineed his
work while | ppd my squad explored. We moved
camp up o aboat 190000 and | went on b
reconnoitre o 21 5006 peak which Richard and |
had agreed to climb a day or two later, | saw that
it was wery easy - nothing more than o steep walk
over snow - bul | resisted the wempiation to climb
it and rejoined Rbchard in camp. There was a
viodent snow slorm thal adght which pat pakd 1w
all possibilities of mountain climbing and,
mreover, | was again suflering altitude sickmess;
so we decided 1o descend 10 a camp al 16,000
and make our prepartions for crossing The Pass.
We pilched our final camp at a heaght of 17,7008t
on the kst day of June and, next day. set fonh
|Im|g1,h:mqin glacier. We had o abandon somme
of our siores but, even so, some of the coolies
found the going. i soft snow at an altitsde of
abnal TR,000, 100 much for them. Richard had
hadd 10 go aleaid 1o feconmeitte the route; and |
soon realized that | would kave to form a stragglers
rear party il cosualties - fatalivies possibly - were
1o be avosded. Accordingly my Sherpas, Gyalgen
and Ingung, and I held back and 100k the loads of
those wheo were close to collapse. It was slow and
weary work staggering along under an increasingly
heavy boad, doing what one could 10 encourage
coolies whose morake was collapsing with every
step, Gajay Singh, who had early killed himself
once before by slipping on the way down our
19,6687 peak, was in o bad way: with each
painful step he witered the Hindu impeecation

Hey Bom, the mournful repetition of which |
found depressing. At one point | saw a coolie
disappear up 10 his armpiis through the snow; be
was ahout 1o fall inwo a deep crevasse which ihe
bead party (which had all the rope) had failed w0
mark, We managed 1o rescue him and eventually
god all the stragghers 1o the oot of the final ascent
to the pass. Gyalgen came galloping back 1o
relieve me of my enofmous losd and 1 quickly
climbed the last SO0 10 the col. We all seemed o
be in reasonably good shape; but 1 fel some
concern for Gagay Singh and gave him a swig of
brandy to pull him found. The effect was
remarkable: be changed from an inert lamp of
rodal exhaustion imo a hyperactive siage drunk,
swearing elemal devotion 1o mysell, no mabier
where | went or bow high | climbed.  He Noated
dawn the pass on the far side, arma and legs oul
of control {we dared not give him a losd o carry ).
with carols of happiness issuing from his lps.
The descent was siraightforsand until we found
our way barmed by a precipice. We decided to
camp and inckle this pext day. We spent an
uncomfonable might: we had had to jettison all
our firewood and kerosene and, siill above the
snow-line, could nol gather any wood: so we had
na effective way of keeping warm or of cooking.
Eventaally we dossed down in such lenls as had
not been jettisoncd and did our best to skeep, The
naises. coming from the coolies” tent indicated
that exhawstbon and, | suspect, the after effects of
towgh mation were taking their woll. There was a
anowstorm that night; bul by moming everything
wis mach betner. W continued down the glacier,
afer lowering the loads down the precipice by
rope. We selecied a beautiful grassy site for our
camp and Richard and | went on 1o reconnoitre
while the tents were pitched. We had 10 cross the
Sammswali River to gain the track wy Badrinaih and
we saw that this could be done by a rock bridge or
by & snovw bridge which had survived the spring.
MNext moming we set oul for the rock brdge but
decided that this involved climbing which was
wa difficul; so we crossed by the snow bridge
which, happily, did not collapse. Tt was then plain
sailing to Badrinath. We spent some time sdmiring
the sstomishing gorge below Mana, cist by the
Saraswati in the smooth face of an ancient waterfall.
Oine can hear, but not see, the river which enters
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the cunyon a hundred yards or more upstream: the
chelt causeid, if seems, by an canhguake in ancien
times, is nowhene more than a yand or so in width
amd bere and 1here’, greal boulders have become
lodged between ils sides. One peers down inlo
blackness relicved only by the occasional shall of
light which caiches the birds as they (it aboat in
the cavern and illuminales in a magical way the
greal stands of maidenhair and other felns which
decorate the rock face. All ibe while the roar of
the river far below drowns olber sound and s
spray envelops everything in sofl mist

We stayed a night in the Dak Bungalow a
Badrinath but dad not think musch of the charms of
this holy village, especially a1 the beight of 1he
pilgrim season. MNeal day we gol o Joshimath
once mare. completing our circail of the [Dhauli
and Alskmamds - Saraswalh systems: ibe first
penple (s Tar as | know ) o do so, Onee again we
wene thwarted in our imention 1o cross the Kuar
Pass on our return o Gwaldam because the malbe
coniracior wosikl nod consent b s animals being
used on this foule. 50 ouf Inp was a remun in
reverse, of our oulward journey, with the difTerence
that it was now 1he height of the pilgrim season
and, moreover, the monsoon was starting. Neither
of these faciors made for comfort; but we did
enperience some mpressive thundersiorms and |

Sherpa Inpeng

saw an amazing oollection of nsects aftracied by
the: light of my Petromax. Luckily, it was a fine
day when we reached Gwaldam and we were able
to stroll in the garden of the Forest Bungalow.
Richand mspecied the sindial, comparing i with
his walch (which he swore was infallible) and
moted with a snort of disapproval, that the farmer
was three quarters of an hour (ast; he seized the
stone on which the dial was imscribed and yanked
il round until the shadow was where his walch
said it should bBe. We gol 1o Ramikhel next day
where an invitalion 10 dinner from the Browns
awailed us. We had time 10 shave and ixdy up
before getting o tonga and driving round. We
Toumnd that oisr hosts Ik finished dinner and were
goang to bed. We had been invised for B.45 bu
their clock showed nearly 10 Alas! Richand's
mfallible watch hsd ket os down!

The Browns were forgivimg and gave us a good
dimner; our first lor three months, They were most
imteresied in our advemiures: amd conversstion
continwed kale. Next morming we staned home the
way we had come: by bus and tram. We paned
sadly with our Sherpas at Kathgodam and god 1o
Dehra Dun after a night im the train. Afier that it
was work as ususl. Both Richard and | felt sure
that thene could be po better job than the Survey
of India and that our maneer of introduction to it
coull not have been improved upon

Sherpa Cyalgen
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4000 Miles of Tubes, Transporters of NATO’s
Lifeblood

LIEUT COLONEL M G Le G BRIDGES BSciEs)

Conncinisce is one thing, but this is going 1oo far
Raolled into one issue of the Jowrnal (Aug 89). 1
find Major Croft recalling early wanime work
with Mo | Welding Plaioon, which gave rise to
the earliest pans of the military pipeline system in
qump_': we have Lieut Colonel Mike Reynolds
discoursing on the generally linle known topic of
NATO Infrastructure; and we have Colone] John
MNowers reviewing the demise of the HOQ AFCENT
tower, a Teature of the landscape &t Brunssum
since the coal mine was in operation. Having
myselfl just reached the end of o tour at AFCENT,
working in NATO Infrastructure, and concerned
whally with the Central Europe Pipeline System
(CEPS), | could not resist such a positive prompt
1o infiorm those who don’t know about it, how fuel
gets 1o all the Corps and ATAFs of NATO forces
in Central Europe which have for years been
CONSUMAng enarmous quantities of the stulf, keeping
chaps like me in business.

Firstly 1o se1 the scene, and in line with govern-
ment policy, a few statistics: did you know that
the CEPS is the largest pipeline network in
the world? Were you aware that it can deliver
upwards of 30,000 tons of fuel per day imo
the combat zoneT Can you envisage a storage
capacity sufficient to fill wp the tanks of some-
where in the order of 45 million family cars? Like

Lt Col Mervon Bridges is a PQE (E&M) Chficer whoe has
served ina L'u!fr}l‘l-:,rdmlrrrrmrﬂf.l SVEFIOES B FECEa Yedrs,
“inchwding | Fortress STRE, CRE Works FI, MES Works
Houg Kong, and most recently with NATO as Chief, POL
Section (Infrastruciure), af HQ AFCENT. In this jobty ke
Became the primary anthoriry for the planning, programming
arnad conrrod of all profects for restoranion and improvement of
the NATC pipeline metwork i Cemral Ewrope. which he
congiders his most rewarding job so far

Rome, this system was not built in a day, (even if
MNero woubd have had a field day burming it

Chrrume Histos

As described by Major Croft. the first allied
pipelines were run out very quickly, with the aid
of a Citroen truck. in 194445, Tt was not, how-
ever, until 1957 that anything more permanent
came of this initiative, when the firs elements of
the CEPS began to appear. The orginal purpose
was 10 provide a secure fuel supply sysiem for
MATO airbases. Back in 1957 the fuel consunip-
tion in NATO airbases could, in modemn terms, be
described as “trivial”, panmicularly when puat
alongside the almost grotesque greed for foel
exhibited by the supersonic gas-gurzling com-
bat sircraft deployed today, Consequently those
early lines iended 1o be of small diameter, and are
fast becoming an unwebcome inheritance, inhib-
iing present-day throughpat requirements. Ini-
tially the storage depots 100 were fairly small. By
the end af 1958, 20 per cent of the present depots
exiuted but with only 13 percent of today s stor-
age capacity. However, these could be extended
simply by adding tanks,

A schematic showing the evolution of the sys-

tern 5 shown at Figwre [, It can be seen that
initially the system grew very rapidly, with over

Lieut Colonel MGLeG Bridges B Sc.
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EVOLUTION QU CEPS DE 1958 A 1985
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1000km of pipelines being added each year.
Another probiem coming from those days is
that both the technolegy and expertise of
pipeline construction, and the experience of
pipeline management, evelved only as the pipe-
line network expanded. As a resuit the construc-
tion standards of some of these early pipelines
were, in modermn terms, deplorable, and the effec-
tiveness of the corrosion protection applied to
them was very poor in certain cases, necessitating
expensive remedial work today.

Recoegnition of the merits of supplying ground
forces with fuel from forward storage depots was
late in coming. The first of today's forward depots
was not constructed untit [967, although a line
leading towards it was started in 1958. Most of the
rest followed over the next ten years. Not all the
pipeline network was actuaily built by NATO
from NATO funds. Some sections, most notably
the Zweibrucken - Bellheim - Huttenheim pipeline
with its storages, rail, truck, and barge loading
stations, were takenover fromnational ownership,

i Ao, e WD B [ Tl AT MECAT

in this case the United States. (T hesitate to supgest
that it would have been cheaper for NATO to
have built its own pipeline in this area rather than
to fund the restoration  that subsequently proved
ta be essential for the ongoing use of this facility,
but that’s another story).

Whatexistsnow isanimmense sysiem consisting
of 64 storage depots, 116 high pressure pumping
stations, connected by 6500km of pipelinesranging
in size from 4 to 14 inches in diameter. This
systemn supplies a farge number of NATO airbases
and isconnected to 55 refineries and otherstorages.
It stretches fTom Le Havre to Hannover and from
Marseilles to Munich. It is worth noting that the
linefill of all those kilo-meters of pipeline amounts
to over a quarier of a miliion cubic metres. This
fuel is owned by the Central Region nations, costs
guite a lot of doilars, and once put in, can never be
got out! The exception would be a last ditch effort
in which water would be pumped into the system
1o expel remaining stocks of fuel, but thereafter
the system would effectively be unusable.



31 ROYAL ENGINEERS JOURNAL

OQPERATION

TiE aim of the CEPS is 1o satisfy the fuel supply
requirements of the eight Centrai Region
member nations, {Canada, United States, United
Kingdom, France, Belgium, Luxembourg, The
Netherlands and West Germany), and they operate
on a fuel banking system. This means that if a
United States tanker ties up at Lavera, near
Marseilles, and pumps 5000 cubic metres of F34
into the CEPS, then the United States has a credit
for that amount and can draw on it where and
when she wants. With eight members, three
differert fuels, dozens of entry points and 64
potential delivery points, it is evident that a fairly
elaborate control and management system is
required. This is the responsibility of the Central
Europe Operating Agency, (CEQA), CEQA is a
NATO agency which provides overall ce-
ordination, and delegates detailed operation to
the seven pipeline divisions; (three in France, one
each in Belgium and The Netherlands, and two in
West Germany). Each month users submit input
and uplift intentions, and a monthly pumping
plan is developed on a central computer. This is
broken down into more detailed plansandelaborat-
ed at divisicnal Headquarters until each has a
series of daily pumping schedules worked out to
plus or minus a few minutes,

Fuel may either be pumped from depot to depot,
and run off into a tank on amival, or it can be
through pumped; so a baich of, say, 5000 cubic
metres of Diesei can be pumped from Marseiiles
all the way to Strasbourg without stopping.
However 5000 cubic metres in a 12 inch pipe adds
up to about 20km of Diesel, and as the Jast of this
reaches the pump at Marseilles, the whole lot
woutd stop unless a further bawch was fed in
hehind it to push it up the line. The CEPS is a
mulli product system, which means that three
military fueis, Jet, Mogas and Diesel, ail pass
along the same lines. Provided that certain condi-
tions of pressure and velocity are maintained in
the lines, it is perfectly feasible to push a batch of
Diesel with a batch of Mogas, with nothing physi-
cally separating the two fuels.

The amount of mixing that takes place is
marginal, related primarily to the distance moved.
The mixed fue] is called the interface, and might
typically amount to between three and ten cubic

metres. As the fuel arrives at Strasbourg, the
manifold valves are set to run the Diesel off into
aDieselstorage tank. Aninterface detector, usually
operating on ultrasonic detection of a change of
fuel density, detects the incoming interface and
signals the operator. He knows from experience
that the interface wiil reach his manifold in, say,
three minutes, and he resets his valves to run the
interface into a contamination tank. As clear
Mogas is signalled, this is then run into a Mogas
storage tank. When this fuel is eventually due to
be pumped onward, the mixture in the contamina-
tion tank is re-injected back into the batch, making
sure that permissible contamination limits are not
exceeded, but in this way aimost no fuel is wasted.

A1 all stages, quality contro! is of key impor-
tance. Every batch entering the system is tested
and logged. When fuel is run into a tank, even a
partially filled one, samples are taken after a
24 hour settling period and these are subjected 1o
laboratory analysis. Only when a tank test certifi-
cate has been issued for that fuel can it be either
re-entered into the system for onward pumping,
or issued to a user. Al aircraft fuel leaving the
CEPS is passed through filter water separators
before issue, and users repeat this exercise once
or twice more before fuelling the aircraft. Water
cellects in the fuel primarily from condensation
in tanks, but this settles out at the bottom and is
drained off. Additives such as icing inhibitors,
amti-static, and corrosion proofing for the lines
are injected as required during CEPS custody of
the fuel.

Fuel is usually issued via truck, rail, or barge
loading staticns, or in the case of conngcted
airfields, i is pumped directly onto the base
where it then comes under the base control and
issue system. Once the fuel is issued to the user,
responsibility for quatity control, accounting, and
distribution is passed over with it.

In wartime, the entire network of the CEPS is
designed to be capable of manual operation, with
local control exerted by each depot manager on
the basis of issued pumping schedules. In peace-
time however, the capacity of the CEPS exceeds
the normal military requirements, and so CEQOA
is empowered to enter into contracts with
commercial users to transport civil fuels, and to
use the revenue so generated to offset the cost
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of operation and maintenance (0&M). To make
this peacetime operation as cost effective as
possible, and thus to minimise the O&M hill, the
Central Region nations have jointly funded
automation measures aimed at reducing as far
as possible the peacetime manning levels
required. As a resuit, meost of the network can be
operated remotely from the seven divisionai
centrol centres with minimal manning of depots.
Pump motors can be started, valves opened or
closed, pressure and flowrate controlled, and tank
levels, safety systerns and circuits monitered, ail
by remote telemetry from several hundred kilo-
metres distance with, in some cases, no one on
site at all. The amount of data to be handled is
vast, and very sophisticated (and expensive)
computerised contrel systems have been installed
to handle it. The overall result is extremely
impressive.
Cosrs

Tue CEPS annual O&M costs run to about £60
miilion per year, and of this, about two thirds are
recovered from revenue ingome from handling
commercial fuels. The remainder is contributed
by the Central Region member nations. In addi-
tion NATQ Infrastructure spends just over £50

million every year on the pipeline network in the

Central Region, covering both new construction
{improvements) and restoration, For the moment
the division between improvements and restora-
tion is about 50/50, but since the system is now
mostly 30 years old or more, restoration is fore-
seen as becoming an ever heavier burden on
the available funds. Complete replacement of
pipelines has now been initiated, with work about
to start on the first, and a second major system
programmed for replacement, but this is
extremely expensive - up to £75 millien for a
200km line and the related airbase connections
and high pressure pump stations. However since
the overall value of the CEPS Infrastructure is
currently reckoned to be abeut £5 billion, an
annual nett expenditure of £25 million on restora-
tion and £20 million on 0&M is perhaps not
unreasonable.

TECRNICAL ASPECTS
ALL reasonable measures are taken to protect the
network from offensive operatiens in time of war.

All the pipelines are buried; all valve pits are
surrounded by concrete walls and have steel
covers lo inhibit sabotage attacks; all tanks are
semi-buried, and mounded over) all surface
installations such as pumping stations and mani-
felds are protected, and minimum distances be-
tween the various parts of installations are laid
dewn in construction criteria. Thus the facilities
are all dispersed and hardened, and, superficiaily
at least, concealed, and thus present a fairly
unpromising target,

The network is a high pressure systern, the main
lines operating up to a nominal 100 bar (1400 psi)
but in reality limited to 80 bar. Within depeots the
systemn is low pressure, limited to about 18 bar.
Incoming fuel passesthrough a pressurcregulating
vaive before direction to a particulartank. Qutgoing
fuel is either pumped out of tanks or run out by
gravity, beosted by low pressure booster pumps
to the high pressure pumps which require a mini-
mum positive suction pressure to aveid cavita-
tion, and thence boosted to main line pressure. In
each depot there is both a high and low pressure
manifold, the latter for routing fue around the
depot between tanks, truck and rait [oading stations,
high pressure pumps, eic, and the former for
routing fuel at high pressure either outgoing from
the high pressure pumps to an outgoing line,
directly frem an incoming to an outgoing line, or
incoming to the depot or the high pressure pumps
for further pressure boosting. '

To ensure security of the system, alt pipes are
welded by certifted welders, and all joints are
X-Ray tested, in addition to initial and periodic
pressure testing. During cperation, the quantity
of fuel being put in at one end of a line section is
centinucusly and automatically compared with
the quantity coming out at the other end, with
compensatienforchanges intemperature, pressure
and density. Thus any leak will show up as a
discrepancy and initiate an aiarm, In some countries,
additional leak localisation equipment is install-
ed which can identify the point of the leakage to
within a short distance. Within the depots, all
tanks, including storage tanks, fuel tanks, contami-
nation tanks, etc are all double walted, with leak
detection equipment? installed between the walls,

Within the NATO system, all high pressure

pumps are diesel driven so as to aveid depend-
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ence on local mains electricity supplies. Low
pressure booster pumps are either diesel or
electric, but in any case all essential electrical
needs can be satisfied by standby power supplies
" in the depots. Because of the potential fire hazard
represented by hot diesel engines driving the
pumps, engine rooms and pump rooms are sepa-
rated by firewalls. Driveshafts pass through these
walls via vapour proof glands, and positive air
pressure is maintained in the engine rooms while
negative air pressure is maintained in pumprooms.

All buried facilities have to be protected against
corrosion. Pipelines are supplied with factory
applied coatings which become ever more
sophisticated, but the lifespan of the best coatings
is about ten years, and so from the outset pipelines
are protected by impressed current cathodic
protection. This has evolved into a science in
itself, both for providing complete protection for
the pipes, even in areas where stray earth
currents, generated typically by electrified rail-
way lines, create an acute comosion hazard, and
also for monitoring the effectiveness of the
protection provided. Recently a 30 year ofd pipe-
line in a highly aggressive environment was found
1o be completely flawless. However another line
of similar age, whose protection was inadequately
instalied and monitored, is now undergoing criti-
cally urgent replacement, With good protection,
an effective life in excess of 30 years can be
expected, aithough ves of almost 60 years have
been recorded for buried pipelines.

Depot faciiities are also cathodically protected,
but in the case of storage tanks, most corrosion
occurs on the inside. Fuel always contains some
water, usuaily originating from condensationinside
the storage tanks. Accelerated corrosion oceurs in
the tank bottoms where the water settles out, and
a particularly aggressive environment develops
at the boundary between the water and the fuel.
Despiteregulardraining of the accumulated water,
corroston of the tank bottoms is a persistent
problem:. The only effective cure for this is shot
blasting the tank interior and coating it with glass
reinforced epoxy resin, or a similar coating
impervious to fuel and corrosion.

While dirt, studge, etc, accumulating in tanks
can be cleaned regularly using detergent sprays
and subsequent shot blasting, pipelines are

cleaned using pigs. Not the cnes with snouts but
cylindrical obiects fitted with driving rings, wire
brushes and necprene scraping rings. These are
introduced into a section of pipeline at one depot,
driven along by the fuel, scrubbing the inside of
the pipe and pushing along the dislodged siudge
with them, and are taken out at the next depot,
together with all accumulated dirt.

In addition to ordinary pigs, the pipeline opera-
tor aise has at his disposal inteitigent pigs. These
are very high priced, sophisticated equipments
used for conducting in situ condition surveys of
pipelines. They too are pushed through the lines
by the fuel, and as they go they record surface
defects; thinning, cracks, distortions or other
defects in the pipe. They operate primarily on
magnetic or ultrasonic principles and jog infor-
mation as they go aleng. The pesition of each
significant feature may be identified by distance
run from the start or by reference to distance
markers instalied along the line before the survey
run. The form and detail of the information
varies, but the best available specify the size and
position of every significant defect, give a
summary of the incidence of non significant
defects, and even identify the welds between
lengths of pipe! This happens to be a field in
which Britain leads the way, with the best system
developed by British Gas.

CONCLUSIONS

WhiLg critics may point 1o the bureaucracy of
NATQ, and some of the petty bickerings that go
on in the international committees, NATO Infra-
structisre must be regarded as a success story., Of
this story, the CEPS is amongst the most success-
ful elements. One reason for this is that, come
peace come war, the CEPS provides NATO with
a usefnl asset. In peace it handles large quantities
of commercial fuels movements, generating the
majority of the funds needed for its operation and
mainienance, while stimulating industry at the
same time. In war it would satisfy the enormous
thirst for fuel of modem forces, a thirst which
could not be satisfied by any other means.

CEPS is, as already stated, the largest pipeline
network in the world, and it provides employ-

‘ment for hundreds of aperators, maintainers,

specialist contractors, and managerial staff. Not



4000 MILES OF TUBES, TRANSPORTERS OF NATOS LIFEBLOOD M

least significant, it provided me with a com-
phetely absorbing and fascimating job for three
and a half years.

So the next time you replenish your troop
vehicles in Germany from a fuel pood out in the

fickl or from a stack of green jerrycans on the
back of a four-tonner, ponder for a maoment on
haw it got there, amd where it might have come
from - perhaps a tanker o Le Havre or a refinery
in Antwerp.

Ubique

Ubique



An Initiation to the Survey of India

MAJOR GENERAL R C A EDGE CB MBE

In the earlier part of the article Gemeral Edpre
weils of his pledswre of being posted fo the Royal
Bowbary Sappers and Miners in 1936 after his
early traiaing, kaving held ford memories of
faalia grace lving there ax a child. Nowever b
ambilions o serve on the Novth West Froatier
had met with @ rebuff and as a ploy to avoid the
maore sedentary lfe re which ke had been
axzigned, be applicd and was accepted for the
Survey of Inata.

Hix truming was fo feke ploce af Dedira Dun and
after making preparations which included parting
with kis recently acguired horse, be and a brother
afficer, Richard Gardimer, who wos similarly
umder [MTIFUCToN Sownd themselves in the hands
of the highly experienced Mr Wyatr, learning the
art af trigagidketion and later in ihe fivor of the
Himelayas, plane abiing.

"W hud been thuy plearannly engaged for about
a week when Richard ... moviced that a fiving he
had made close to owr camp had a height of
208LHr Me had earlier macde a study of our allowange
regulations and realized thar, i owr camp could
be raived another 2061, we showld qualify for the
“hills" rate of fleld allowance which was 50 per
cent befier than the “platns” rare. fn next-fo-mo

time we had shifted owr camp half-a-dozen fTelds
up the rervaced hillside and made owr fTaencial
position much securer for the next few weeks,”

Life became more earnest early in 1937 when

Gienerad Joe Edge refired from the Corps in [9060 following a
durtinginithed career tn Survey Afrer his revirement he wrote
ara aevemwn? of hiy initiotton inro Servey using diaries be bad
kepd at the time. The full accownt v keld in e RE Corpa

® Library. We now have pleasure in publishing the lanr section
of the arficle as an appeiite whetier

ey started their fwe years of practice work with
the Survey Party bared af Mussoorie, Nof Party
nder Major CGorcon O'smgston, an experienced
mumamiaineer. Their first desiination way in i
area of Niw, @ village on the Tibetan border af
arhowd [ 20008/, a journey which pool aboul o
morth by metre-gauge raibwary, lorey, o and o
Soor. Their stops for vartons admindstrotive parposes
intuded Ranikher where they received “the last
civilized meal we were to hav v fior tree moniis”
Jrewn Mirx Brenam, wilfe of the Secretary of the Club
who fooked after most expediions passing throwgh,
By the nime they reached Nin they had each
avguired a team of 11 three Garwhali Khalasis
of the Swrvey of fmdia, two Sherpay and xin
Grarwhall coolies,

There thew joined Fazal Ellaki, a very experienced
Himalayan Survevor, who was o demonrstrare
mawntein surveving before they went off on their
own, After mamy advemiieres learnimg how fo cope
with both climare and the dasnning terrain as well
as with the prohiems of urvey tey spilie g fior
their wn areas of operaion

I staried work at a HS called Ssbhdunga and, for
the mext few days, made linle progress, experiencing
for the first time the full effects of “surveyors”
blues”, Nothing seemed 10 be where it ought 10
be and the scale of the country was so vast that
delinabie detal] seemed 1o be almost totally absent
The irig poimis were few and far between and.:

Major General R C A Edge CB MBE
An Initiation To The Survey Of India
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a single set of components could meet all
bridge needs?

The most important reasons are these:

a. The Bailey Bridge is a flexible structure
relying on a large number of pin-joints. Itis
therefore sitbject to heavy deflection and
sway under heavy loadings, necessitating
severe speed limits for railway use,

b, On the longer spans it is very expensive in
material as the following table (prepared by
21 Army Group) of span loads illustrates:

Tabtel
COUIVALENT LNIFORM DISTRIBUTED LOAD

Rail
Road - o )
{In British Standard Unit oadings)
Spanin ft
Class 1) 16BSU 20850
Tons Tons Tons
kit} 123 136 137
60 139 192 240
10 145 304 371
140 183 328 485
340 374 105 882

As will be seen there is little difference for short
spans but, as the spans increase so greatly do the
- loadings and so also muost the strengths of the
equipments,

DeEsiGn AND DEVELOPMENT
In 1940 it was clearly seen that if we were even-
tually to win the war the conflict would
be very mobile and would develop inte a series
of pursuits over heavily damaged and demo-
lished areas.

The bridging then available was considered to
be unsuitable for the heavier loads envisaged and
there was a need for greatly increased speed of
erection. It was also considered too complicated
to develop.

At that time work on Transporntation (TN) rail-
way equipment, which had started in 1938, had
already made progress covering trestling and
shorter spans. This work was carried out by Lieut
Colonel W T Everall RE, jater to be Chief Bridg-
ing Instructor at No 2 Railway Training Centre,
Derby, and was developed urgently.

The Bailey concept was thought out and design
started jate in 1940 under the direction of Donald
Bailey at the Experimental Bridging Establish-
ment at Christchurch.

The subsequent Bailey story is well-known. As
the TN Railway Range of Equipment was already
s¢ well developed it was decided to restrict the
use of the Bailey Bridge to road bridging and
manufacturing arrangements made no provision
for railway work. '

So separate systems came into being for road
and rail with the intention of large volume pro-
ductien, the use of standard parts, as light and as
few as possible, with complete interchangeability
within each system.

Both systems were developed under extreme
pressure until early 1942 when both had been
taken to the stage where they had been proven and
war production had been put in hand. Thus, in
good time for the first landings in North Africa,
Sicily and Italy and, of course later, for the main
thrust threugh Normandy, the Sappers, both Field
and TN, had a magnificent range of bridging
equipment in adequate quantities.

It proved so satisfactory in action that it was
gleefully used by our Allies in large volume.

By any standards this was a remarkable achieve-
ment by both Bailey and Everali and it was indeed
merciful that they were given by events the time
to finish the task.

The following Table illustrates the tonnages
manufactured in UK and USA and the uses made.

Tastell
Tonnage Total length of .
Type [ Manufactured { bridging erecied T::irgeﬂ
Tons tin ft
BB 400,000 1,267,200 39
™ 90,950 179,800 50

exsluding tresiling
& faunching exquip

150,450

incTuding tresiiing
& Taunching equip

In these figures the BB overshadows TN in quan-
tity and broadly over five times the tonnage of
Bailey Bridge produced just under seven times
the bridge lineal feotage. However the tonnage/
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Phatis |

lincal footage of brdging imdicates that approxi-
mately 30 per cenl mcnease inometal per lineal
fount {5 able 1o dieal with the greatly increased deck
koadings in Talle f and, of course. provides the
mooesaary silTeess againa cuocssive sway and
deflection in railway structures

A this stage. nevertheless, it is fair o say that
Baakey Bridging was used successfully for three
railway bradges in the wery carly stages of ithe
leakian campaign on the East Coast line. but under
very heavy spoed resiriclon.

Al that time there was very litle TN bridging
available and that consisted only of light mess-
ling and o overall TH organization had amived
1o Rudlway Constroction and Repair Company
RE with the help af 561, 386 and 587 Field
Companies RE evolved a double triple Bailey
Bridge design and carmied owl the erection al the
thiee sibes.

The Moor decks had 1w be strengthened, welded
lateral bracing provided 1o control sway, amd the
sheepers had 10 be packed individisally 1o ake o
the initial deflection,

This was ihe first, and believed 1o be the only,
occaskn when Bailey Bradges were used for
railway ralfic in Europe

These three bradges carried heavy traffec for 18
meonths unlil replaced by permanent sinaciures.

Alsogether this was a most creditable efTom by
all concerned.

Phare | illustrates Bailey bridging supporied
on T light wrestling over the River Cfanto a1
Barkeiia

Tue TH Rasci oF Eguirest
Tur range of standarnd bridging equipment avail-
ahde 1o T umits in 1942 comnsasted ol -
R[\;mw. up 151 - RSIs and Sectional
joist equipment
40t Sectional plase ginder
Spans up o 1 14 - Uit Constracisoen
Railway Bridge (LCRB)
Spans up o 15061 - Sectional truss bradge
Piers - Sandard and light standard umit
siee| tresiling
Camel’s fect
This was a fine range ap o | 500 span but the
masimum span available became a severe
limitation
11 was fortunale thal quantises of the Ceerman
Bolf-Wagner were found i various places and
good use of this was made for spans up e Tm,
Details of these equipments are given laser.
The USA underiook o manulacture some of the
TN bridging and it was found thal particularly
with UCRB the US manufactunng terances
wene slacker than the British so thal componenls
were sometimes nol compatible with the British
counterpans and sometimes nol even with each
otker. Bridges erected wsing the US units had a
motlceably greater imitial deflection. Cane was
necessary with identification, siorage and stack-
ing so that they werne nol confused with those of
UK origin, It ook some time 10 correct (his lack
of compatibility

SCALE 0F MANUFACTURE
Table NI Mlustrates the scale of manufacture of

Railway bridging by type with the equivalen
lengths for average bridges

The scale of manufacture and use can be seen 1o
kave been formadabde

Generally when considering Railway bridge
reconstruction i must be realized that severe
constraints are asually experienced by the need
for casy curves and flat gradients, This limits the
possibiliny of diversion or lowering in level and
wsually has 1o be accepiod, However, ab major
crossings such as those of the Po and Rhine rivers,
where the cleamnce of wreckage would be oo
large and slow a sk, limied diversions were
made 1o allow work on a clear site; but line level
was preservied

Standard Military Railway Bridging 1939-45 (1)
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Tamn
. Tons Masulscturcd Length of beridging i1
Ty
UK LSA UK LSA
RS S (LR ] 1500 7, 7500
Soctonall Flass Cinder T L]
Liint Cossstracnaos Railway Brdge (LCRE) 15,1 L T Y 500
Suarslard Truss 140 Lt T 800 (R
Everall Stamcdard Truss Bridge (ESTH) AW 58 [}
Lipht Standand Lini Trestle {LSLT) 11,000 12000
Srasclard L'mit Tresile (SUT) 15LIMMI 1 Sy
Ervciion Fguipment ¥
25 D04} X450 LLAK 1] T 0
150431 hims —
e buding 1redling & I|;|r"m||:r
lmnching ogip i 3

Drescuirnion AND TYPCAL USES OF EADH TYFE
RSJ Spans

These were supplied  pre-drilled with standard
and umiversal bracing and spacer units in spans
of 20, 21, 27, 31 and 3511, all suitable for 20850
Their use was widespresd and presented no
problems. Spams of 36 and 1990 staried 10 be
available after hostilities ceased and would have
heen useful in closing the gap with the J0ft
Sectional Plate Grrder

Phoro 2 illustrates a simple wse of 44 Spans al
Caen which was possible after a demolished steel
and RC deck slab had been cleared away. Twi
other lings were subsequently repained using a
combination of parially dropped deck slabs, SUT
and LUST trestles.

This work was carried owt by No 2 Railway
Construction & Maintenance Group RE (RC&M
Group) and opened for traffic in Augosa 194,

Alvr Spcnosar Prame Ganpis
Tias bridge was provided mainly 1o replace de-
molished spans of 12 metres which were wide-
spread on European rilways. It was easily handled
and quickly put wgether. It was, however, a fined
length for 20B5U but was extended by 501 using
locally made extensions in laly where the maxi-
mum loadings experenced there during hostili-
ties were paly 16BSL, The bridge served TN well
and it was seldom or never that the launching

equipment provided with it was needed.

Photo 3 overleal illusiraies a double line
bridge ai 5 Henogenbosch (Nederland) recon-
sructed by Mo 3 RCEM Group RE and com-
pleted in Jamuary 1945, The repair rexuired ten
forty foot sectional welded spans sapporied on
existing piers which were repairable and on LSUT
restles founded on two badly damaged peers

As can be seen the spans are neatly designed and
are most appropriate for this type of repair.

Uprr Comsrmicmios Radiway BriDcas
Tis was the most useful, versatile and popular
type in the TN range and gained the unstinted
praise from all who used it, whether Beritish,

Standard Military Railway Bridging 1939-45 (2)



RO AL ENGINEERS JOURNAL
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The heaviest component weighed 227100 and
was 20t long; bolied connections wene used and
Fignre I and Tabiies IV amd V indicate the difTer-

enl amangements which were possible and the
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permissible loading and spans

The span range was 55 to 1 106 in wnits o

Phearo 4 illustrates a typical use at Caen *
was constructed by No 5 H..J1|u;|_'\_|. Constn
amil Maintenance Group RE and complel
August 1944

Here the ongmnal plake girder spans were
damaged and one dropped in the river ar
oilser left msocune; but the péers amd abat
remadned sound. After the damaged spans
removed the LNCRB spans (2 x 51 wene Laws
at rail kevel as a single anit using the kxumn
nose and the spans were lowered 10 working
and separaied. The phato illustrates the des
UCRE amd the tvpe of portal frame of |
which was often used for lowering the spa

A very difficult repair was carmied out |
river Dogna. just north of [h1|111.| Siation
north of Udine (laly) by 150 RC&M Con
RE ender No 1 RC&M Group RE wsing U

Standard Military Railway Bridging 1939-45 (3)



STANDARD MILITARY RAILWAY BRIDGING 1939-45

Tabir F¥.~PrasiasisLy Loanina aWd Srars you Trmovos Tyrx UORE, ’

40

Taste V-—Framissisct Loapixo amp Sraxs roz Dece.Tyrz UCR.E.

Ferroisaible span : feet, (NP =Not Permitted.) B3, Spetd- Permimible span ; feet, [NFalot Permitted).
BA Unit [Bpoed : mae Unit | milea
Load. per hour. per
Z.Girder Lype. 4-Girder Lype. bour, 2.girder ype. J.girder {ype 1-givdes typa.
o0 40 55| 70 | NP INP|XF| 15| 80| 08 [ I00f NP [ NP pis] 40 355 |70 NP |WNP|NP; 75 80 | 80 |NP|NPINP{ 05 | 1000 1051 N
5 HPIHPINE 05| NP 25 HP|XP|NP 5 | NP NI 105 K
1] 75 | NP | NP 10 10 15 | NF | NP 150 ME ity
i 13 53 |70 |NPINP{KF| 75§ 80 ] 00 | 100] NP| NP 1% 46 | 55130 NP {NPISP] 75 80 { 90 ] o5 | NPIXP 1 KNP NT
5 15 | NP NP bl 25 75 [NP| NP 00| NP la3 NP -
o] 8 |NP g {t] g RO | NP Xr 1
1% 489 35| 20 ) 75 |HP|RD EQ | 20 [ 106| NP |KP 13 0 135170135 INQINE B0 | ) 45 INPINE 1 NPT NP
25 ag [T 105 | ME 25 R NP 169 NP 193 | NI
bi:] 53 1) 0 83 105 e
i 40 55 | 7001 15 | 86 | NF 3¢ | 50 |10l NP NE 7 46 | 55150573 [ A% ANDP &0 95 NP I|NP W0 WP NP
a5 NE 143 | NP 2% BS 190 | N7 03 (NP
g 85 Lig w0 105 1ig
15 4 55170 | 73] 8¢ | NP A0 {00 11000 NP INP 16 0 A3} 15 ) BB FNT ML NP NE | B[ ND
25 83 15| NP oy AE g | np [[E Do o
il 1140 i 13 ([[15) g

538 Field Company RE aiso carried out consider-
able preliminary work. The first emergency re-
pair which was carried out, under pressure from
&th Army, is shown in progress at Photo 3,

Atthis point rail level is 145t above water jevel.
Curvature is 5 degrees 7 minutes with supereleva-
tion of five-and-g-half inches with a central span
of 153ft. There is a rising gradient of 1.587 per
cent rising from south to north.

In short, this was an extreme case of limitation
on diversion and change of gradient. The photo
clearly shows the method adopted where a new
pier was constructed and the UCRB girders, which
were put together on the river bank, were raised
and put into position.

Superelevation was reduced to one-and-a-half
inches over the whole viaduct and the line opened
on I August 1945 under a speed restriction
of 8kmyhr.

Subsequently, for various reasons, this repair
was replaced by a captured Rolf-Wagner span
and normal running restored by October 1945,
Thereafter the temporary pier was removed and
the river bed cleared.

The story here is worth an article on its own and
displays great ingenuity and determination.

Launching of UCRB could be by single spans or
as a single unit of several spans which were
thereafter separated to form a series of single
spans. It could be launched at track level and then
lowered down to bearing level or, at bearing level
from a trench excavated behind the bank-seat.

Deck or through spans were used and special
launching equipment provided and generally used.

At Photo 6 is shown the nearly completed launch
of the single track bridge over the River Orne
carried out by No 5 RC&M Group RE in August
1944. This case iilustrates the method of launch-
ing at track level and the LSUT portal frames
used to camry the launching rollers and to lower
the UCRB girders to bearing level. The launching
nose is clearly seen at the far end and launching
the two spans together saves time as the nose has
only to be fitted and removed once.

The bridge at the River Melfa to the north of
Cassino is shown at Photo 7.

Here the girders were launched just above bearing
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level from a tremch which can be seen above the

shutment, In this case further time was thus saved
im the jacking down sage

A complesely new bridge over the Ehine was
required for the British Sector and the she se-
bected for varsous reasons was al Spyck

Phor & shows the bridge under construction
which consisted of UCRB on timber piled pacrs
and is ome of the lorgest singhe uses of this
equipment.

The work was carried oul by Mo 2 RC&M Group
RE during April amd May 1945 and was made up
of six 3501 R5) approach spans, twenty seven TS0
two ginder deck tvpe UCREB and one 10501 four

Pt &

‘was Laler con

girder through type UCRE wh
verted inbo a lifting span. Twenty seven of
plers were piled in water, The UCRB spans were
launched at rail level in groups, lowened 1o bear-
ing level on the piled piers and divided inio

separale spans
It woubd be an inleresting exercise o work oul if
have

savings in material, plami and time we
been possible using lomger spans of canfilever
construction material such as ESTR, Rolf-Wagner
{or similark on o greatly reduced number of piers
Mo doaibit the design ok into comsideration such
matiers as supply or availability of material and

plani, food water levels, urgency, availahility of
traaps trained in such material and o on

Such decisbons are never easy when there is a
choice but they are very important particularly in
magor tasks such as this

Standard Military Railway Bridging 1939-45 (5, 6 & 7)



STANDARD MILITARY RAILWAY RRIDGING 191945 a2

Phada &

o ¥ shows an example of UCRB in
iy and RE) spans with LSUT irestles on Camel’s
feet. This s the besdge at Tilburg, repaired by
No 2 RC&EM Group RE in lae 1944 and is a cuse
where a limited diversion was necessary and
possible. The robusiness. neatness and compati-
hility of the different components show up well
and it can be seen how well they can be wsed
togethes

The: excellent bridging equipment has now been
overtaken by ESTH below

Fee with

Sraniann Tueoion Teuss Raiiway Braoce
Tiis proved 1o be a very good bridge having
a span range of WL o 1530 %in. Although more
difficult and slower 10 handle amd launch
imilially, performed well under traffhc, 8,450 was
were manufactuned giving the equivalent of T8
wpams of | St

The panel bengih was 10f) Bim s that il was
only possible 1o use the bridge with square
bearings of with a skew lead of abowt VO,
unless it was possible 1o adyust the piers and/or
the abutmenis

Piy was taken of the three-span bridge a2
Cancelle Amone aver the River Voltumo which
was repaimed by 150 RC&M Company BE under
Mo | RCEM Group BEE and s really a classic
exzmipie of the wse of this material. Both piers had
o be reconstructed and wadened Trofm below
wader level and each abutnsent altered to susl the
bearings of the replacement ginders. The three
123t spans were launched from the soaith bank
Span one was launched and jacked down 1o its
bearings - the girders for span two wene braced

st

close together and passed through span one
and launched to span twio, lowensd amd spresd
o their heanngs, Span three was deall with in
the same way, the girders passing through spans
ane amd two,

As this was the first russ bradge erecied in lialy
nedd as o TN wnat then 1o the Theatre had expen-
ence af i the site 100k on the nature of § bridging
school. This, however did nol mmpair progress
ani many lessons were leamnt which wene of greal
value in futare uses of this maserial

The heaviess unit was 3T 6ewl with a lemgth of
M1 Gin which made the use of 3 crane necessary.
This equipment was also superseded by ESTH

Tie EveraiL Stannann T Buiboe
Twis was designed for both the launching and
cantilever methods ol consiraction giving a range
of spans from KIEL so S0

Standard Military Railway Bridging 1939-45 (8, 9 & 10)
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Phasia 11

As the campaign and pursait in haly progressed
the restricied masimum spans possible with the
T bridging became more and mone evident. B,
of course the Rolf-Wagner German bridging which
hal been captured was put to good wse n spans up
o T2m (23661}, Details of this equipment were
reparted to UK and i1 was decided 1o produce
samilar cquipment for Railway use by the Allies,
Colonel Everall ok the ' project in hand and,
following the broad concept of the RW but not
necessarily the dewils of design, he designed,
lested and verified a complete range of parts
which became known as ESTH

Manufaciure was quickly underiken amd the
bridge became available near the end ol hosili
ties in Europe

Although requested, none became available in
lealy where it would have been very useful, It was,
however, used extensively in NW Europe during
lxte hostilitses and thereafier.

Furtre I shows the theee 230f1 spans over the
waler gap of the River ljssel st Deventer. ESTH s
a Mexible design which can be used 10 meet
almosl any variation of span up o S00f. How-
ever, its use calls for a thorough understanding of
sicel bridge design particalarly as applied 1o
railways, covering both ercetion and wse. Units,
when properly trained, can hamdle this equip-
ment easily, as they did with the Roll-Wagner
i Daly.

Thus was created a range of Britsh Railway

Standard Military Railway Bridging 1939-45 (11)

Toamir ¥

Type Range of Spans | lswsemments
RS Spuns L] L] in
Sectiomal kodw Spans I8 9 in
AT Sectma] Welded
Flaie Ginder (1] il 1]
D hisfwtaeni oo aberer ] 5h*
(s 1] LTI T Feroin §
Saanised Truss . A 100 Jin
ESTH B - 400 Gt dain

Ehel g et e Tt Pumbdsi s Cnaml

Bridging Spans by the énd of ibe European hos-
tikiies available o TN wnits and the units of the
Allies ranging from 150t span oo SO span as
shown in Table 1V

Smer Teesviisg - Heavy aso Liowt
Acooweasving the  bridge  deck  equipment
above, TN wnits were provided with Steel Unit
Trestling

There were two ranges vie:

a.Heavy Standard Linit Trﬂ!l:m{: THSUT which
was wsed for wvery heavy loads andior high
piers; and

b l.|gl1'l Standard Unit Trestling (LSUTy which,
s the mame implies was usad for lighter boads
andfor lower plers

This equipment was a marvellous tool and the
tomnage of LSUT wsed was about eight times that
of HSUT, the combined tonnage manufaciuned
being about 56,000 jons.

Bath HSUT and LSUT weere used for their origi-
nal purpose of bridging bun LSUT was found 10 be
so pdaptable amd versatide that it was wed 10 a
greal exient for other purposes such as tunnel
repairs, siabilizing unsuppomed arches, ereclion
porials, fabsework eic

The equipment was greatly admined by all Allied
units and won 1he unsoliciied envy of Cerman
POWs wha, althiagh very efficient with timber,
coull well have used i1 1o advantage

AR Phoun [2 18 shown o LEUT trestle founded on
timber pabes 1o carry a Bailey bridge at Mook over
the River Maas. This road bridge was constructed
over A demdfished railway bridge by Canadian
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Pt 12

wrmy Troop e wilh the sub-structan
Mo 3 RC&M Growp RE. o
phe emd of Februgry 1945
Phoie 13 shows LSUT in use a8 inclined sir
i stahili el arch
Much work of this tvpe w

{ was complesed by

e W e

i% dione and the sctual

sif b sl ihe needs of

design of the strutting vai

each case, This case was ai Rio Piasiols

viadac! between Prato and Bologna

CanteL s Foor Foospanos
Iaese 30t daameter  foundstson  bearing
§ for use with LSUT
Fathy rail

gives some detalls

posds

were

i proved very

eflective and road over wel gaps

Figure 2

The principal uses were

2 The founding of trestle peers in waler, cach
£ supponed independently by a
where the safc bea

Ng pressune
on an unprepaned bed was one and a hall 10
2 lomsg L On harder surfaces the Camel’s
| suppoet up to #0T and could 2
1 the Roris

15 degrees Each was re-
ey adjustable vertically by abosl

. Takim

v and spreading the load where LSLT

A5 A Siral as in tumne
g damaged or unswipporied arches

work of when

manded on
4 using
pclion was ol Le

quile typacal

The placing of o LSUT mestle pier
Camel's feet is clearly seen in Py
ry. This reconst
e River Seine, and

& MNoating
Manoir over 1

Gisamar CosamnTs
Tem TN range of spans throughou! bosti
miet reguirements very well except for spans over

Pt 13

153 However
tvpes of bridging and did not ¢
ity with the BB which met every reguirement
with a single sed of componenis

With ihe arrival of ESTB iowands the end of

i comsasied of several difTeren

TPAre i s i'. -

lostilities it would kave beoome possible o sim-

plifly the provision, storage and ondering
by using & sef of components which wou
range of spans. from say 2001 10 606 amd using
ESTH from Gt 1o 40071, thus using only two sets

slofes

| give &

Phasta 14

Standard Military Railway Bridging 1939-45
(12,13,14)
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of components. At the end of World War Two
efforts were made {o design a set of parts which
would provide the “universal” bridge covering
road and rail as did BB for roads and these
auempts are clearly set out by the then Major
Johnson in RE Journal Yol 96 Nol. The effort
however, seems to have fizzled out.

Long spans were splendidly useful but they are
heavier and sometimes slower 1o erect and raore
sensitive to air attack, Very careful consideration
should be given fo their use in the face of deter-
mined and capable air attack and the German
experience in Italy merits attention.

The Allied Air Forces constantly attacked tar-
gets on the Railways particularly on the Brenner
Line. Here they tied up about 15,000 German
Railway troops, experienced in railways, repair-
ing damage inflicted daily and whoe were forced
to employ first aid methods in order to get at least
some of their traffic through on a day-to-day basis
using river-bed diversions and removable spans
for darkness-only operation. Throughout the
campaign they never used any of the long-span
RW material of which they had plenty.

ConcLusion
In any future major conflict if railways are need-
ed, and are to be kept operational, the response

will most probably have to be immediate and the
units concerned must know what they are about.
The il which allowed build-up in World War
Two is not kkely to happen again, and the idea
that the so-called Host Nations would deal with
railway repairs in areas where a medemn conflict
has passed, is not realistic in the face of experi-
ence in World War Two. This of course means
immediate adequate provision of bridging
material and trained Railway Construction
Units. However, at the moment signs of the
existence of either are not apparent.

The TN Bridging effort and success in World
War Twe were immense by any standard involv-
ing the manufacture of 150,000 tons of bridging
for use by ali the Allies inciuding TN units from
the UK and variocus parts of the Empire, together
with many units from America using the same
bridging materials.

In this general and descriptive article the author
hopes he has been able to illustrate how the range
of TN Railway Bridging was planned and produc-
ed and the extent te which it was used. Although
bridging took a great effort, a very large mileage
of track repairs and reconsiruction was
accomplished as were many difficult tunnel
repairs. Tunnel repairs of very efficient demoli-
tions, especiaily inmountainous Italy, were usually
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on the critical path of any project and often
presented immense difficufties - but that is
another story.
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Operation Salam - Mine Clearance Training In

. Pakistan
LIEUT COLONEL B A HYDE-BALES

Rob Hyvde-fales was educated o Wellingron College and
.H‘ru'r.- i¥ficer Cader School, He was commissioned inte the

Cowps in 1947 and bis first froop commarnder appolrtment in
39 Enginecr Regiment browght sours in Libyva, Canadi and
Miasirah

In 19707 ke was anached to the Vaited Narions in the
Comgn (mow' Saire) amd worked with the United Natioms
Developmeny Progroamme (UNDP) on o bridging praject
This was followed by o wwr ar ADC 0 GOC Straregh
Cevmmand anad Lnter Nowthern Tredand

Various regimemial and iraff appotimiments followed by the
Army Sfaff College culminaied in bwo very happy vears with
38 (Berling Field Squadron RE

Fromn Berlin be murved 1o the Britich Embassy in Polond
98486 fior o fascimating aixigmment

This way fillowed by o imoss enjovahle command pour ar
I Training Regimsent, From Gilraltar Bareacks he moved o
Palisan agatn with the United Navions, Me i3 curreatly
wrdertaling Russion lamguage trafaing prioe o o poting

wirh BRIXMIS

Barwomous

ArmER pearly ten years of both political and milury
stalemate in Afghanisan, the Soviet Union under
the imitiative of Fresident Mikhall Gorbachey
agreed o withdraw its combar troops from
Afghanistan by February 1989, The withdrawal
was both “froni-loaded™ and rapid and was
completed on schedule by February 1989 when
Gieneral Boris Gromoy led the remaining Soviet
troape actoss the Friendship Bridge back to the
LSSE. Though Sovier aid w the Peoples
Demaocratic Party of Afganistan (PDFA) govern

ment in Kabul continees o be provided on a
massive scale ond Sovier advisers still remain in
Aflghanistan, it seems certain 1hal Mr Gortachev
wouibd dearly like o reduce economic support o
Afghanistan os so0m as possible bearing in mind
the parious saabe of his own economy. The with-
drawal of Soviet roops did not, however, bring
about peace in Afghankstan and civil war now
continees briween ihe Soviet backed PDPA
government under President Najibullah on ibe
one side and the USA and Pakistan backed

Mujahideen on the other, If anything. prospects
for peace look mone remote now than they did in
Febeuary 989,

CHEmamon SaLaw

Dumin 1988 it was decided by the United Mations
that a mapw obsiacle o any kind of economic
rehabilitation o o shanered Afghanisian would
be the massive quantity of land mincs and wnex
ploded ordnance (LIXO) thar Heer the Afghan
couniryside. Varous nations including the UK
weTe requesied 1o investigate the problem and
sugpest a plan of action, As a resull of this multi-
nagional stsdy @ twin rack approach w the prob-
lem was recommended. On the one hand there
wistihl be a wikde scale mine awareness edecation
programime for all the Afghan refugees living in
Pakistan - cusrently some 3.5 million - and on the
oiher & programme of mine clearance tmining
winild be given Lo suitsble Afghan male refugees.

A mew Unised Nations office was formed -
the OMMice of the Coordinator for United
Natbons Humanitarian and Economic Assistance

Lieut Colonel RA Hyde Bales
Operation Salam Mine Clearance Training
In Pakistan
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UK comtingrat ounssde British Wigh Commission. Idamahad.

practical mine warfare and demalitions revision,
a briefing on Operation Salam amd the requisite
personnel  administrative preparation.

Move 1o PAkisTAN
Twie UK contingent Mew from Losdon Gatwick 1o
Quetta via Manchester and Ixlamabad on 20421
July 1989, The flight with British Alreays was
excellent and provided a very good start 1o the
lour, We were met al Islamabad by UNOCA
represeniatives and the Defence Section of the
British High Commission and then fiew LA from

ks the High Coanmissioner

Progrumemes relating 1o Afghanistan {UNCOCA ),
In 1989 UNOCA lsunched Operation Salam,
the overall rehabilitation programme [or
Afghanistan and the mine awareness and mine
clearance traiming programmes form part of
Operation Salam. As the result of United Nation
reqpuests bo various nations, mine clegrnce train-
img began in Peshawar - capital city of the North
West Frontier Province of Pakistan - in Febnaary
1989, Milimry Teams from Australia, Canada,
France, MNew Fealand, Norway and the Linited
States ane currently based in Peshawar, haly has
im tlbe past had a training leam in Peshawar,

The oiber trasming location s at Cheeita - capital
city of the Baluchistan Provinoe of Pakistan - and
training began there i April 1989 with leams
from France, Turkey and the United States,

Brmsi Pasmcieamos
UK panicipation in Operation Salam in answer o
a United Nations request from Geneva began in
June 1989 when the author undertook o recon-
naissance in Pakistan 1o confinm the scope of the
taak and suggest o modes operandi for RE
panicipation. The recce which covened the capi-
tl city Islamabad, Peshawar and Quetia was
completed on 4 July 1989 and confirmed the
requirement for a Heutenant calonel 1o be the
United Nations Chief of Stff in Queita and two
foar-man iraindng leams. Exch raining leam was
1o be led by & caplain and 10 inclade a warmnt
officer or senfor MO and two junior NOOs. The
neal siage was o week's preparathon in the Fleld
Engineer Wing at RSME. This covered a bricfing
on the relevant mines and Naees, LIXCO, some

Islamabad 1o Quetta,

O rrival im Quetta we were met by the Turkish
and US training teams. The Turkish team left
Cuictia shonly afler this on completion of s war
and we settled down alongside our pew meigh-
Teoniars - Eraining leams from the LS Special Forces
There were then four US training teams aed two
UK training teams based in Quena. The LK Chiel
of Staff (C05) was located in o small mabi-
natbonal headquaniers staffed by Pakiswanl, UK
and US personnel]. This headquarners coordinated
training i CQuefia and reporied 1o the overall
Limited Mations headguariers in lslamabad

T Mise Creamance Trasiso Procaw
Tue Afghan refugoes undergo a |4-day training
programme covering the following subjects:-

* |dentification and recognition of the 30 types of
lamd mimes currently in use in Alghanistan. The
mapority of mines are Soviel and include some
of their most modern land mines < the air-
delivered PGMDM anti-tank mines and POM
25 anti-personnel mines are two examples, In
adddition io Soviet manes, Bratish{ MK T, Chingse,
Crech, lalian, Yugoslavian, and Pakistan mmes
are also in wse in Afghanistan

L Rﬁngnilum of likely mined areas - marking of
mined arcas

* Desection of mines both by probing and metal
detecior

* Detection of frip wires,

* Breaching and pulling drills.

* Meutralizing and disarming drills

. I—'.\plmwc disposal of mines - students trained
on Pakistani-made commercial explosives

* Recognition and disposal of UXO

* Recognition and disposal of bosby tmps.

Operation Salam Mine Clearance Training
In Pakistan (1)
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Cpd D Ballock imirs & Sowvier-made
FONLED AF ming

* First Akd - this |5 underiaken by the Pakisiani
* Ried Crescent Society

Al the end of the course the studenls are given a
day long practical test covering all aspects of the
course, Sucoessiul students ane presenied with a
mine clearance cenificate, an individial mine
clearance kit. a first aid kit and a 21 of mine
wamning silk screens depicting variows aspects of
the land mine and LIXO problem in Afghanistan
Mime Awareness Training

This is underiaken in the refugee camps ihem-
seives by a LIS philanthropic organization, the
Intermational Rescue Commibitee which has a
good deal of refugee expersence worldwide. LIS
anid Canadian training ieams support the TRC
The irmining programme consisis of & fwo-day
COWrse OOvering recognition of the most oommon
tand mines and UXO and how 1o avosd them

THE STUDENTS
Dum stodents were, wo & man, Tormer Mujahsdesn
now living in the Afghan refuges camps anoand
Quetta, They were, in the main, aged between 20

amd 35 years old, physically wough, extremely
resilient, dexinous, compeiitive by natune and the
majority of them also had a strong, if &1 1mes,
somewhal perverse sense of humour, They made
very pood students who were quick o learm and
keen. A strong bond formed between student and
instractor as the course progressed

During the course the siudents were accommo
dated and fed ot Baleli Camp - the United Mations
raiming camp o Quetia, Many of the students had
combal experience in Afghanisian and were able
1o confirm reports of the fate of those Soviet
roops unfonunaie enough o be taken alive by the
Mujahideen, The actions of Soviet combat roops
in Afghanistan and their effect on 1he population
and countryside made this kind of treatment
imevitable im this part of the workd where the
“eye for an oye” philosophy felgns wAipreme

THE INSTRUCTOES
Isimiaiiy ownf bstructors ol Quetla were either
American or British. The American instrochons
were all drawn from US special forces and not
Army engineers and it thus says much for therr
dedication that they were able o instruct so
competently on land mines and UXO. The twa

Adfghan instraceer receives bin diploma from Chied of Sy

U™ Chistla

Operation Salam Mine Clearance Training
In Pakistan (2)
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Usenploded codnsnce near Peshawar

British seam leaders were Caplains Colin King
and Dack Winfickd respectuvely. One British ieam
was drawn from UK umits and the other from
BACH units. All wam members guackly ansd
confidently setthed down o the sk in hand. The
requiremnents of the instructors were firsily a good
knowbedge of mine warlare and demalison tram-
ing and secondly the ability o mstruct under
relatively lesting circumstances, As for the requi-
sile personal qualitses, these included matunty,
sell reliance, sell sufficiency, the ability to be
abile 1o react o and cope with the unespected (o
more likely the unobtainable ) and a robust comsti-
twtion - Pakistan is not a place for those with a
delicate stomach. In due course we trained
Alfjghan instructons 1o work alongside their British
and Amencan counlerparts. These iRsinuctons
underiook a 1ol of eight weeks raining which
culminaded m a Methods of Instmiction Course.
By the end of our tour we had trained 13 Afghan
imsaractors who will surely be the key io the
success of Operation Salam i the long ferm

Bare Cawr
Tue Limited MNations iruining camp al Quetla was
situabed |2kms outside the city nself. It was a
tenbed camp which could accommaodaie ap o 200
siudenls al amy ome time. The camp was well
equipped as desert camps go with running waler
and electnicity, On good days one could also
reach it by telephone, The students were acoom:-
modated in tents and fed for the duration of the
pourse by the United Nations, The camp was mn
by the Pakistani Army Engineers in a maost
professional and efficient manner. It was very

MINE CLEARANCE TRAINING IN PAKISTAN 3

The comples, Sere by -usill ¥T71.2/13 mine initising xysiem

imeresting for us 1o work with the Pakistani Army
Engineers whose traditions amd operating
procedures are based so closely on our own.
They also provided the interpreters for tmining.
Ohar students spoke either Farsi or Pushio which
meand that the UK or US instrucior spoke English
and this was then transkaled o Pushio by the
Pakistani interpreter. An Afghan inlerpreter then
translased from Pushio to Farsi. This was a labo-
Hows process which tesied the humour, enthusi-
asm and saying power of all concerned. 1L says
much for the instructors who dsd so well under
these conditions

Querra
QueTTa city has very stromg historical ties with
Great Britmin and in particular with the British
Army. Prios 1o World War Two it was one of the
largest Hritish garrison towns. in the world, To
this day the city remains an important garrison
town with the best part of an ammy corps stationed
there - the military canionment occuples aboat
one third of the city. 11 ks a bustling and vibmn
city situsied astride one of the main trade routes
from Afghanistan. Unfomunately this is alse one
of the main heroin supply routes which causes the

Operation Salam Mine Clearance Training
In Pakistan (3)
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there was a well turmed oui parade of Workd War
Two vehicles scoompanied by e Bands and
their good masic

The streets were crowded. 1 rode ina 1943 jeep
with Frans whom most of the Tilburg population
seemed o know, ol surprisingly perhaps, as he
s Been in medical practice thene for forty years
In the evening there was an excellent concert of
nostalgic misie and songs in the fine Schoubery
theatre. The day ended with a nisy Liberation
Ball. On Sunday, although we are Church of
Englamd, we anended High Mass with oar hosts in
St Josephkerk op de Heuvel, You might remem
ber it is the church with the very tall twin spines
that dominale the ceare of the city. We had
beunch om a wel and windy day on the main
square, [xich brandy tasied very well!

In the afiernoon we joined a coach pany for a
palgrimage 1o ihe iy war cemetery sl Godrbe,
There are just I3 graves there - it must be one
of the smallest of the 21 war cemeteries in The
Netherlands - where in 1984 a cenotaph was
umveiled by Fheld Marshal Lond Bramhaill, who as
a platoon commander of B Company 2 KRRC
was himsell a liberator of Goirle, along with me
and 20 trusty Sappers!

As one of our young sappers - Crudland - a boy
of 1% hies there - Cridland had both his feet blown
ofl by a mine and died from shock and loss of
blood. it was most fitting that Burgomasier van
den Wildenburg's moving speech centred on
Cridland. | was most honoured 10 neply and then
mn company wilh a former tank driver of the Roval
Scots Grevs 10 lay the wreath, The Cireysman
could only have been yards away from me o the
same place in 1944!

It seemed that most of the towna wmed out in
Boemage, |I!lc|udll'|,g the Giuikdsmen amd Ladswes in
their somibee Black anire with thewr flag bearers
abead, This panicular guibd daed from 1362, the
Mag bearers procesded o give us a physically
exhausting display. symbelic of o prayer 1o Giod,
o the Queen of The Meherlands and to the
Burgomasier and his citizens.

We were then entertaned to a very condial re-
ceptaon in the Sadhuis, with enough vinoe For all.
Maore speeches of thanks, and the lone piper
FALSENE evien mare sleam!

It is hard 8o describe the warmth of the friend-

ship the Dutch people have for us, “lasting grati-
lode™ were the oft-spoken words, perhaps best
illusarated by a stranger Dutchman sitting in our
pew al High Mass who &t the end of the service
tumed woome, shook my hand, amd saidd before dis-
appearing indn the crowd 1 was only eleven m
the tme bl thank you for our liberation™

Before leaving Tilburg we were inviled o see
tekevision fibm of the Herdembing vaw Bevrijding
| had been interviewed with the Greys man o
Cioirde, but | still have o see the ihree hour video
being sent to me as B present

En route 1o Flushing, Dorothy and | called on the
Burgomaster of Gilee-Rijen, a small iown whene
I can truly say | was with the wvery first libers
s, Apparendly Rijen commemorates VE Day
{5 May), but that did not prevent the Burgomeasier
presenting us with a bottle of Chatcau Bordesux
and a trouser bell bearing the town's emblem ol
51 Peter

This memorial s urmeedied by the Burgomasicr of Tilburg,
Aijmfurer F Ph By
The Sculpior wans Frans Broon of Colrle = his model wan
Pipe Mapor Willy MacVean - Royal 5o Dersgoes Cussds

Operation Salam Mine Clearance Training
In Pakistan (5)
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city authorities all kinds of problems. The major-
ity of the world’s supply of heroin now comes
from Afghanistan and Pakistan. One did not have
to look far 1o see the devastating consequences of
heroin addiction ir Pakistan. The Government of
Mrs Bhutto is currently running a naticnwide
anti-narcolics campaign in an attempt (o reduce
the problem.

Quetia is also situated on a geological fault line
and in 1935 the majority of the city was devas-
tated by a massive earthgquake. Ameng the
thousands of fatalities were many British service
personnel and their families. Their names are
inscribed on a memorial near the ¢ity centre.

In the main Christian Cemetery in Quetta are
also numerous graves of former British service
personnel and their families who died during
tours in and around Quetta prior to 1947, Loocking
ai the headstones made one realize just how
large the risk of discase was in those days,
particulariy to women and children - typhoid,
cholera, malaria and dyseniery all 100k a heavy
toll amongst Europeans in the days prior to inocuy-
lations. Sadly today they still take a heavy toll
amongst the local population. The combination
of flies, open sewers and extremely high suramer
temperatures means that health is potentially a
continual problem in Pakistan unless one is very
careful. The Quetta climate is biisteringly hot in
the summer - up to 45 degrees centigrade and
extremely cold in the winter ~ down to -10 degrees
centigrade. Not far from Quetta is a town called
Sibt which because of its physical location is one
of the hottest places on earth. When we visited,
the temperature was 50 degrees centigrade. The
locals have a saying, “Lord, why did you make
Heil when you already had Sibi?”. The saying is
apposite - the open sewers running through seme
parts of the town totalied the same width as the
main road itself,

REFLECTIONS

The tour with the United Nations on Operation
Salam was interesting, exciiing, enjoyable and it
produced exceilent training benefits. Qur training
team personnel are now better {rained on
Warsaw Pact mines than anyone else in the Army
and this must be a major benefit for the Corps. It
gave us the chance to serve in a part of the world
which has strong historical ties with the UK and
our Corps. Working for the United Nations on a
humanitarian project atongside the US Special
Forces, with the Pakistani Army Engineers and
alsothe very totigh and likeable former Mujahideen
was 2 unique experience as was a four month
sojourn in an Islamic Repubtic.

The training programme zllowed an R and R
vacation which was very necessary and feam
personnel got as far afield as the Maldive Islands,
the Himalayas and the Khyber Pass and then
returned to Quetta subtably refreshed and
impecunious. Naturally, as we were off the main-
stream of British overseas tours nowadays and
away from many of the normally accepted
military support facilities this did at times cause
some problems. This, however, was 1o be
expected and there is a great deal of satisfaction
to be gained from sclving problems unitaterally,
The good times certainly far outweighed the not
so good times and those of us fortunate enocugh to
have been invelved in the very worthwhile
QOperation Salam will never forget it. In these
days of recruiting difficulties and, more signifi-
cantly, retention problems we need as many
tours of this nature as possible. It is the kind of
life that most young people still join the Army
to experience. As training problems in BAOR
multiply and the potlitical map of Europe
looks set to be redrawn in the coming decade,
so the need for interesting and exciting
overseas tours such as Operation Salam
will increase.



Straightening the Rec_érd at L.e Havre

MAIOR GENERAL I C WOOLLET'f. CBE MC MA CEnc FICE

Inaddition to the 50th Anniversary of the outbreak
of war, there has also been recent media coverage
of someof the battles which ook place in Normandy
in 1944, These have included newspaper articles
and a2 BBC television programme about Le Havre,
all of which gave the general impression that the
capture of the city was unnecessary, that the
civilian population should have been evacuated
and that the attack when it came was a walk-over.
Most of the coverage has concentrated on the
bombing of the town, the damage and civilian
casualties caused, and on the actions of William
Deuglas-Home who, as a captzin in an armoured
unit, decided that the attack should not take place:
he refused to take part and was subsequently
cashiered.

Some 500 veterans, 200 of whom were
accompanied by their wives, visited Le Havre
for the 45th Anniversary of the Liberation of
Le Havre at the invitation of the French Associa-
tion of Reserve Officers. The activities included
a tour of the battlefields to the north of the city and
receptions in the villages in the area, a dinner
attended by veterans and hosts, presentation of
memorial plagues at the Ste Marie Cemetery and
z parade at the War Memorial in Place Generalde
Gaulle, followed by a Church service. Most of all,
there was the oppertunity to meet and talk with
old comrades, as well as those from other arms
and services, and our French friends.

In view of the situation in September 1944, it is
difficuitto understand how anyoene could consider
the capture of the port of Le Havre to have been
unnecessary. All supplies and ammunition for the
forces in Belgium had to be brought up from the
Mulberry harbour at Arremanches over suchroads
as had been opened - a distance of some 400
miles, with winterappreaching. Although Antwerp
had been captured, the Scheldt had not been
opened and wasnot in fact cleared until Movember.,
Moreover, coast defence guns on the cliffs and
‘enemy raiding vessels based on Le Havre had
already been interfering with shipping on the
Normandy coast. The proposal to evacuate the
civilians from a town of 60,000 inhabitants would

have presented appalling logistic problems, and
considerable delay. Anyone who has seen the
remains of the defences, well notth of the high
ground above the city, with concrete bunkers and
steel cupelas, must realize how strong they were
when the anti-tank ditches and minefields existed
as well.

It would have been quite impracticable to attack
such defences without the assistance of specialized
armour, whose arrival was held up because many
tank transporters were being used to ferry petrol
and ammunition to Belgium. In the circumstances
it was sensible to invite the 11,000 strong German
garrisen to surrender and to keep the pressure up
by selective bombing. The bombing of the city
centre on the day of the attack, whilst no doubt
contributing to enemy demoralizaticn, did not do
much to directly help the attack, and some 3000
civilian casualties was far too high a price to pay.
From the Assault Engineer viewpoint, we were
relieved that the target was not the defences,
which would have added bomb craters to the
existing obstacles. '

The breaching of strong fixed defences is a
traditional Sapper role, and the attack was led by
the Assault engineers and the mineciearing fiails,
using the technigues developed in 79 Armoured
Division by st Assault Brigade RE. The fact that
they worked s well gave us great confidence for
the rest of the campaign, and a dicrama show-
ing the methods and techniques used on the
51{Highland} Division {rontis in the RE Museum.

Altiwough the city was captured in two days, it
was in no sense a walk-over, as 400 British
casualties testify, Towards the end of the operation,
the Fort of St Adresse was still helding outand the
Brigade Commander of the leading Brigade sent
for me and said: “Bring your AVREs up here and
dosomething about this”, WhilstF'was considering
how on earth to breach 18th century fortifica-
tions using 20th century equipment, the fort
conveniently surrendered!

There is a tendency these days to look back and
to expect everything to have gene right, and, if
not, to apportion blame. It is accepted that the
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bombing of the centre of Le Havre was a tragic
error, but it must be seen in the context of the
campaign as a whole, when the higher command
was concentrating on exploiting success, and
about to try to get a bridgehead over the Rhine at
Arnhem before winter set in.

A bajanced view of the Le Havre operation,
which I have endeavoured to present, shows how
iittle went wrong and to expect perfection is 1o
misunderstand the nature of war, when decisions
have 1o be iaken guickly, based on incomplete
knowledge. As Brigadier Sir Mark Henniker wrote
inamostamusing article in Blackwoods Magazine
about the hazards of a bridge demolition: “All
this promotes the thought that war is a stupendous
muddle, and the side that adapts best to this
usually wins”.

. -
e - .

Left 1o Right: Captain Norman Weston, Sergeant George Campbell, Major {now Major General) John Woollen,

Capt E J Anmitage, late of [6 Assault Squadron RE, who
designed the plaque made by 21 Engineer Workshop of
40 Engineer Group RE at Wiilich

Capt Tuggy Street, Captain (Major on retivement) Peter Leslie MC, all of the former [6 Assauit Squadron RE
during the battleficld visit on the occasion of the 45th Anniversary of the Liberation of Le Havre.



Return to Tilburg

D R VERNON ESQ FCIT

In October 1989 Derrick Vernon took part in the celebrations of the 45th Anniversary of the libera-
tion of Tilburg, an operation in which he had participated in 1944 as a platoon commander it 24 Field
Company. The full story was told in the article Sapper Platoon in the September 1986 Joumal.
Major Dennis Moores was a former QC 24 Field Company but in the Tilburg battle was command-
ing 55 Field Company. This article is the text of the letter to Major Moores written after the Vernons’

recent visit.
Letter to Major D N Moores
Former OC 24 Field Company RE
Wath-upon-Dearne
9 November 198G

Dear Dennis and Beth

‘We have just returned from the 45th Anniversary
celebrations of the Liberation of Tilburg - the
seventh fargest city in The Netherlands - where
for several days we were the guests of 24°s former
interpreter Frans Franken and his wife Elfy. They
did us proudiy. Frans asked me to write and tell
you something about the programme of events, so
here s a short account. But firstly they send you
their greetings, and with us hope you are well and
still enjoying life especially after this wonderful
summer. Your health was toasted with rather
more than one gezondheid and the weather was
kinder than that of October 1944!

Deorothy and 1 sailed from Sheemness on the new
35,500 ton Olau Hollandia, the largest ferry on
the Channel! - built at Bremerhaven - to Flushing.
On the way to Tilburg we visited the grave of
Lieut Walter Coldham RE who was only two
months with 24 Company before he was killed,
aged 21, near Breda. He lies at Bergen-op-Zoom
with 2500 British, Poles and Canadians. We were
alone with our thoughts, especially myself, as I
reflected it might well have been me instead, as
his death was the possible consequence of the toss
of a coin.

The following day I with three other libera-
tors of those parts {a Pole from the Ist Polish
Armoured Division, a Dutchman who served
with 6 KOSB in 15th Scottish Divisicn and an
RAF Lancaster bomber pilot) lectured 50 or so
student teachers at Tilburg Training College on
our varied memories of the Liberation. We were
asked some interesting but thoughtful questiens,

espectally by a marxist student who was shot
down in flames by the Lancaster man!

The next day we attended a most dignified
wreath-laying ceremony at the Tilburg War Graves
cemetery where rest some 70 allied servicemen
including several of the Corps. The Burgomaster
of Tilburg spoke of their lasting gratitude for
the Liberaticn, young Dutch children laid flowers
on the graves, a lone piper played a lament, the
Last Post was sounded, the homage dominated by
the Cress of Sacrifice silhouetted against the
western sunset,

On Saturday 28 October the Liberation was
commemorated by wreath-laying at the Princess
Irene Brigade monument followed by the un-
veiling of a bronze statue depicting a Scots piper
in memorial to the 15th Scottish Division, the
principal liberators of the city. There was some
good humoured banter about this as 50 per cent
or se of 15th Scottish were Englishmen - quite
apart from cother English units involved, eg
24 Field Company RE! It was a very impressive
¢eremony, supported by an excellent choir.

The pipes and drums of the Royal Scots were
there from Dortmund, a Dutch Army band to-
gether with a civilian band of pipes and drums
were also present.

The Dutch pipes and drums tutored by Pipe
Major Willie MacVean {ex Royal Scots Dragoon
Guards) are very much part of Tilburg life.

The Burgomaster, Mijnheer E P Brokx, made
an excellent speech of thanks which was follow-
ed by a most generous reception in the Stadhuis
with more speeches and a convivial exchange of
presents. I met Major General John Woollett -
a former Colonel Commandant RE - who at the
time of the Liberation was OC 16 Assault
Squadron, which came in with AVREs in support
of 15th Scottish from the east. In the afternoen



35 ROYAL ENGINEERS JOURNAL

there was a well turned out parade of World War
Two vehicles accompanied by the Bands and
their good music.

The streets were crowded. 1 rode in a 1943 jeep
with Frans whom mest of the Tilburg population
seemed to knoew, not surprisingly perhaps, as he
has been in medical practice there for forty years.
In the evening there was an excellent concert of
nostalgic music and songs in the fine Schouberg
theatre. The day ended with a noisy Liberation
Bail. On Sunday, although we are Church of
England, we attended High Mass with our hosts in
St Josephkerk op de Heuvel. You might remem-
ber it is the church with the very tall twin spires
that dominate the centre of the city. We had
brunch on a wet and windy day on the main
square. Dutch brandy tasted very weli!

In the afternoon we jolred a coach party for a
pilgrimage to the tiny war cemetery at Goirle.
There are just 23 graves there - it must be one
of the smallest of the 23 war cemeteries in The
Netherlands - where in 1984 a cenotaph was
unveiled by Field Marshal Lord Bramhall, who as
a platcon commander of B Company 2 KRRC
was himself a liberator of Goirle, along with me
and 20 trusty Sappers!

As one of our young sappers - Cridiand - a boy
of 19 lies there - Cridland had both his feet blown
off by a mine and died from shock and loss of
blood, it was most fitting that Burgomaster van
den Wildenburg's moving speech centred on
Cridland. I was most honoured to reply and then
in company with a former tank driver of the Royal
Scots Greys to lay the wreath. The Greysman
could onty have been yards away from me at the
same place in 19441

It seemed that most of the town turned out in
homage, including the Guildsmen and Ladies in
their sombre black attire with their flag bearers
ahead. This particular guild dated from 1562, the
flag bearers proceeded to give us a physically
exhausting display, symbolic of a prayer to God,
to the Queen of The Netherlands and to the
Burgomaster and his citizens.

We were then entertained to a very cordial re-
ception in the Stadhuis, with enough vino for ail.
More speeches of thanks, and the lene piper
raising even more steam!?

It is hard to describe the warmth of the friend-

ship the Dutch people have for us, “lasting grati-
tude” were the oft-spoken words, perhaps best
iHustrated by a stranger Dutchman sitiing in our
pew at High Mass who at the end of the service
turned to me, shook my hand, and said before dis-
appearing into the crowd I was only eleven at
the time but thank you for our liberation™.

Before leaving Tilburg we were invited to see a
television film of the Herdenking van Bevrijding,
I had been interviewed with the Greys man at
Goirle, but I still have to see the three hour video
being sent to me as a present.

En route to Fiushing, Dorothy and I called on the
Burgemaster of Gilze-Rijen, a small town where
Ican truly say I was with the very first libera-
ters. Apparently Rijen commemorates VE Day
{5 May}, but that did not prevent the Burgomaster
presenting us with a bottle of Chateau Bordeaux
and a treuser belt bearing the town's emblem of
St Peter.

. [ P s .f.‘.‘:l‘.i;i?‘:‘*.*l:i' - -

This memorial was unveiled by the Burgomaster of Tilburg,
Mijoheer E Ph Brokx.
The Sculptor was Frans Broers of Goirles= his model was
Pipe Major Willy MacVcan — Royal Scots Drageon Guards
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And so back home over a placid North Sea and
the first-class Olau ferry. _

Frans and Elfy really went to town with the
hospitality and gezelligheid of their home, we
talked over many glasses of eau-de-vie into the
small hours, I suppose about everyone we both
once knew, and joked, and muttered a few ribald
verses of the songs that raised ocur morale in
former days. My letter is not so short after all, but
I thought you would like to savour the atmos-
phere, and to know you were not forgotten.

Frans has retired now and leads a pleasant life
just over the Belgian border, this for personal
reascns. There was a thought to visit another RE

Anglophile - one Albert Binnendijk in Nijmegen,
but there was not time, and on the one “free day”
we.made a pleasant visit to Bruges,

Although clouded with sad memories, it was all
most enjoyable and semewhat euphoric.

There was talk of another commemoration for
the 50th anniversary in 1994, but as the 45th cost
250,600 guilders, we shall have to wait and see.

And now back to terra firma and at last 24 hours
rain which hopefully will eliminate the prospect
of standpipes in the streets for Christmas!

Best wishes to you both from Dorothy and a big
gezondheid from me,

Yours ever Derrick



Fifty Years Ago

MAJOR GENERAL J C WOOLLETT CBE MC MA CExa FICE

On 10 May 1940, 23 Feeld Company were
billesed in ihe French village of Elmez, some ten
miles SE of Lille. where we had been building
ibefences along the Belgian fromtier since [ciober
1939, At first light we were awakened by the
distant sound of boembing and anti-aircrafi fire,
amd the mews ihat the invasion of Holland and
Belgium by the German Army had begun

23 Field Company was pan of the Divisional
Engineers of |51 Division amd was an all regulsr
unit, composed about half-and-hall of serving
regular soldiers and regular reservists called up
on mobilization, We had been in France since
September 1939, for the most part engaged in
building defences along the Belgian fromtier. A
field company of that period wan an independent
self-administering unil, commanded by a major
aptain as 21C and one HQ) subaliemn. I was
organized in three sections (troops) of 6, each
commanided by a subaliern, and an HQ Section,
making a wanl strength of some 220 all ranks. Full
mechanization had only exisied since 1938, and
the section transpon consisted of four 3-0om

kries, cach cammying a sub-section commanded
by a corporal, a 15cwi compressor truck, a | Sowt
truck. an Hewl truck for the Section
mmander, and motor cycles for the Section
canl and fwo despaich riders. Dating from
the: hiwse transport days, thene were two classes of

toal

sobiliers, sappers and drivers, the former being
tradesmen and the laiter somewhat losked down
on and suspecied of sull smelling of the siables
23 Field Company normally supporied | st Ciuands
Brigade, but ihe company which should have
moved off with the advance puard was away al
the bridging camp near Amiens, w0 we had 1o ke
their place.

The company was on lhe move by mid-day,
driving down the main road in convoy lowards
Brussels with vehiches keeping 200 yards apart,
just like an exercise, and | wondered whether it
wioigld furmn oul the same way. 11 was a fine sunmy
day amd the convoy was greeted by cheering
crowds as we drove through Brussels and ow on
the road fowards Louvain, We turmed south ol

Lt § C Weadlem P usken just befom embarking Tor
France in Seplember 190

the main road towards the Valley of the River
Dvhe, and here we encouniered reality for the
First time

A Belgian horse-drawn artillery battery was
withdrawing - thoroughly demomliced; O, le
baovsibardement, o et ¢ffrovable, and in the
villages people were packing up and moving out
The plan was to hold the River Dyle, and we were
concerned i make it as strong as possible, First,
the bridges were prepared lor demaolition and then
we intended 1o constract dug-outs for HO)s - there
wis 81il1 & lot of World War One thinking

Imagine the surprise when the CRE. Lieut
Colone] Dan Perrotl, gave sirict orders that each
company was 10 keep one section af a time in

Major General J C Woollett CBE MC
Fifty Years Ago
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reserve resting. How right he was!

The two or three days whilst we awaited contact
with the German forces were not without inci-
dent. A car which appeartd to contain two
Belgian officers drove into our village shouting
“Gas, Gas™ ... The air was full of the scent of
newly blooming flowers in the gardens, and gas
masks were hurriedly donned, oniy to be taken off
ashamedly a few minutes fater, when the true
source of the smell was identified.

Louvain is a centre for training priests and the
novices were being evacuated, waiking along the
roads in procession, wearing their habits, Infor-
mation was received that the Germans were drop-
ping parachutists disguised as priests, and that we
should look out for this. I retamned from arecce to
my billet to find a group being searched for arms
by the sappers. They were telling their beads and
clearly expecting the wotst, but the Sappers were
amused by the whole business, which no doubt
added to the novices’ apprehension before they
were sent on their way.

As the leading German units approached the
River Dyle, our troops in contact fell back and the
bridges were blown, whilst the locations of the
Germans were closely observed as they moved
into woods and harbour areas on the far side. They
launched an attack soon after dark and the
gunners brought down heavy defensive fire
whilst those attemptling to cross the river were
engaged by our infantry. One of cur detachments
was working to improve the obstacle by cratering
aroad which crossed the flood plainin front of the
forward defences.

When the attack started, the sappers raa back,
jumped into the trenches of the North Staffords
and joined in the fire fight and we sustained our
first casuaities. Counter preparation fire was then
brought down on the places where enemy
vehicles had been seen harbouring, and many
fires were soon blazing. Having effecrively seen
off the attack, we were surprised next moming to
be ordered to begin a withdrawal, but our French
liaison officer, Lucien Haegelin, had heard the
news of the German advance through the
Ardennes, and was full of gloom.

There ensued several days of intense activity -
moving by night to avoid air attack, and working
by day on bridge demolitions and craters. We fell

back across the Senmne, the Canal de Charleroi
and the Dendre, to the line of the Escaut. Demo-
lition supplies were brought up in standard lorry
loads containing alf that was needed and the
supply was adequate.

At one stage we were running short of petrol and
I was sent back to find a supply. l encountered the
AA & QMG (DCOS) standing by the roadside
and asked him. He indicated a dump on a nearby
airfield and told us to help curselves, but not to
take more than we needed to fill up, as the admin-
istrative machine was creaking badly!

In Tournai there was a security problem,
because a fifth columnist had opened up the
lunatic asytum and there were numbers of suspi-
cious jooking characters wandering about with-
out papers, and unable to give an account of
themselves. This overloaded the military police
and the intelligence staffs. Some of the demoli-
tions on the Escaut had been prepared by Corps
troops and we moved to the high ground north of
Toumai, hoping for & chance to rest. Hardly had
I got my head down than 1 was wakened and told
that another bridge had been found which was not
prepared and to get on with it without delay. 1
thought to myself “this is too much! I can’t go on
much longer”. T woke Sergeant Stevens, who got
smartly to his feet, saluted, and said "'l get the
men fell in at once, sir”. 1 felt ashamed of my
weak thoughts, but what a good example this was
of how discipline strengthens upwards as weil as
downwards.

Later that evening all the Divisional Engineers
were deployed as infantry along the River Escaut
as the arrival of 3 Infantay Brigade had been
delayed because a fifth columnist had diverted
the transport sent to bring them back. A number
of enemy patrols was engaged during the night,
but no serious attack developed and in the morn-
ing the Brigade relieved us and we moved to the
north of Lille.

There were no radio communications below
Brigade HQ at this period, and ocur OC,
Major Colin Browning, went off to find Divi-
sional HQ for orders. He came back and
summoned *Q" Group and started by saying “We
are to withdraw and prepare the bridges over
the Yser for demolition™ - at which poeint he feil
fast asleep, We could not wake him, so we looked
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at his map and divided the tasks amongst
oursetves. He then woke up and continued.

I was now acting 2IC and was to lead the
convoy, and on asking where the Genmans were,
was told they were attacking both sides of the
corridor between Ypres and Cassel, I set off in
the dark with only a 1:250,000 map towards
Poperinghe, taking compass bearings at road
Junctions to ensure I led thern on the right road.
It was whilst doing this that a French medicat unit
appeared moving the opposite way. They were to
evacuate the wounded from Litle, but I told them
that the city was probably in enemy hands by
now. In comtrast to some allied units, they were
very determined and replied that their orders
were 10 go to Liile and off they went.

We deployed on the Yser and prepared the
bridges, but had no orders about biowing them,
and heard that the Belgian Army on our left had
surrendered. The roads were now choked with
traffic and as I have mentioned, we had no radio,
so the QC sent me off to find Divisional HQ. I set
off on the back of a despatch rider’s motor cycle
to get through the traffic, and the two of us were
also abie to hump the machine over obstacles.

Ifailed to find Divisional HQ but got to BEF HQ
at La Panne as it was getting dark. I went into the
G Office and was told that orders had been sent
to blow the bridges and withdraw and that the
Divisional Engineers were moving towards Bray
Dunes. I decided that the Sapper DR and I would
doss down until daylight and then set off to return.
From various snaiches of conversation overheard,
I pathered that the embarkation was not going
weil. Next day we rejoined the company on the
road 10 Bray Dunes. All ron-essential vehicles
had been dumped, including my truck with all
my kit!

It was a fine sunny day, and as we moved down
to the beach we could see the ships spread out
to seaward along the coast. At that moment an
attack by Stuka dive bombers developed. Flak
was going up and Hurricanes wete attacking
the Stukas. A Sapper watching it all turned to
me and said, “Cor, Sir, better than a f..ing
football match”.

Soldiers were being shipped out in ships’ boats
from the beach, and the probiem was that when
loaded they tended to ground on the sand-bars on

the way back. Clearly some form of pier was
needed and we decided to build twe, by driving
torties into the sea at low waler and decking over
the cancpy frames. For stability it was necessary
to load them with sandbags and puncture the
tyres. There were a number of stragglers on the
beach from various units, who were atiracted by
our cooking facilitics. We fed them and then fell
them in as a working party to fill sandbags and
load them into the lorries,

They disappeared as darkness fell, but we
ensnared another lot next day. The FBE decking
bridged the space between the lorries, and floor
boards taken from houses completed the piers.
The folding beats were pressed into service to
take soldiers out to the ships and the evacuation
proceeded much more rapidly. As the number
of troops embarked increased, the chaos
became more under control, but some of our
sappers began to wonder when their turm would
come, especially as they had embarked several
other RE Units. Cur Divisional Commander,
General Alexander, who visited us regulariy,
inspired confidence and reassurance,

We suffered occasional air attacks, but when
La Panne was captured, our beach came under
observed shellfire, and could no longer be used,
We were ordered to march that night to a
rendezvous where vehicles would take us o
Dunkirk to embark.

The OC gave orders that 23 Company would
move off clean, shaved and properly dressed and
instructed me to make a rum isswve, hut to be
careful about it Amongst the reservists who had
Jjoined us on mobilization in 1939 was Sapper
Stacey. He was very much older than the rest of
us, having been a “false enlistment”. In other
words, having completed one period of service he
had re-enlisted giving a false age. Such cases
were nol uncommon in the depression of the early
1930s. Stacey was known as “Daddy”™ and was
very popular, I personaily issued a tot of rum to
everyone and destroyed the rest with some
sadness. The company fell in to march off, look-
ing a credit to the Corps, but when we moved off,
Stacey was found to be incapable of marching
and rather spoilt the image by bringing vp the rear
in a French wheelbarrow. The OC turned to me
and said “How did Stacey get so much rum?”* but
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to this day I de not know, I was not the only one
to incur the OC’s displeasure, for shortly after-
wards he fell into a bomb crater. Joha Blomfield,
who had reconnoitred the route, tried to explain
that it was not there when he had done so. It was
not, I am afraid, the OC's night, which was a
shame as he had done so well throughout the
withdrawal. We met the transport and were taken
to Dunkirk where, after a wait on the mole, we
embarked in the destroyer Winchelsea and flaked
out until our arrival next day at Dover. 23 Field
Company was one of the last units 1o Jeave
France.

Looking back, my chief recollection of this
short three week campaign is of exhaustion and
lack of sleep, inevitable when one is withdrawing
and therefore having to react to the enemy all
the time., We were fortunate in being part of a
well-trained regular division, and in cur GOC,
General Alexander, and his staff. In spite of the
pressure, plans were made rapidly and clearly and

orders issued in goed time, so that there were few
muddles. In the company, there was a tremendous
team spirit which had grown in the months we had
been together, and a great pride in being Sappers.
Finally, we landed at Daver with our arms, but
having lost all our vehicles and equipment, and
with a strong sense of failure. But there were
people on the dockside cheering and welcoming
us, and as we moved to the trains there were WVS
ladies with cups of tea and postcards to send home
announcing our return. It was a tremendous uplift
and made one feel very proud of our country and
determined for the future,

As a tailpiece, the company had been issued
with someBelgian money for our imprest account
on 10 May, Towards the end, when acting as 2IC
T'had used some of this to buy supplies locally and
on return to UK I handed the balance in. The
response was a request for vouchers to support the
purchases and an exchange of comrespondence
followed, Some things do not change!



Royal Engineer Geologists and the Geology of
Gibraltar
Part III - Recent Research on the Limestone and
Shale Bedrock

COLONEL E P F ROSE TD MA DPui. MIWEM FGS anp
CAPTAIN M S ROSENBAUM RE(V) BSc PuD ARSM DIC Eurine CEnc MIMM FGS

Parts I and I in this series reviewed unpublished research conducted on Gibraltar by Sapper
geologists A L Greig and G B Alexander in 1941-43 and 1945-48 respectively. Part HI brings the
history of pre-Quaternary geological research up-to-date. It describes recently mapped features of
Gibraliar' s Mesozoic bedrock geology, of potential engineering significance, and relates the geological
structure of the Rock to recent dynamic interpretations of the geological evolution of the western

Mediterranean region.

INTRODUCTION

AFTER the 1939-45 war, geologists soon ceased to
serve as such in the British Regular Army. They
were, however, established as a Pool of Geologists
in the Army Emergency Reserve. In 1967 this
Geologists’ Pool merged with the Engineer Works
Pool of officers to form the Engineer Specialist
Pool of the Territorial Army (TA}, a unit retitled
the Royal Engineers Specialist Advisory Team
{V)in 1988.

TA geologists continued Sapper geclogical work
in Gibraltar by a series of sporadic “Annual
Camp” visits from 1967 onwards, on attachment
to 1st Fortress Squadron (later Specialist Team)
Royal Engineers (as noted by Rose, 1978}, Their
reports dealt with such practical problems as
evaluating potential groundwater resources, road
alignments, siope stabiiity, tunnel stability, and
airfield subgrade. Assistance was given to all
three Services on Gibraltar: the Army, Navy and
Reyal Air Force; also to the Property Services
Agency (Department of the Environment} and

the Gibraltar Government Public Works -

Department. From 1975-1980 TA geologists
collaborated with geologists of the Institute of
Geological Sciences {later renamed the British
Geological Survey) deployed on behalf of the UK
Overseas Development Administration {ODA} to
maximize development of the groundwater
rescurces of Gibraltar.

By 1980 it was clear that such specific projects
and many site investigations on Gibraltar were

being seriously hindered by lack of a definitive
large scale geological map with supporting
descriptive memoir. No large scale geological
map had ever been published and the three
unpublished maps in local circulation differed
significantly from one another (as described by
Rose & Rosenbaum 198%a,b). The most 18cent
map (Alexander, 1947) lacked a descriptive text
in explanation, and the major published descrip-
tion of the geology of Gibraltar (Ramsay & Geikie,
1878) had largely been rendered obsolete by 100
years of subsequent study.

But TA geologists lacked the time, and Geclogi-
cal Survey geologists the funding, necessary to
remedy the deficiency. Moreover, they were not
authorized to make studies on similar areas of
Spain or Morocco for comparative purposes.
Accordingly, a joint initiative with the British
Geological Survey sought funds from the UK
Natural Environment Research Council for a re-
search student to do the work. The application
was successful, and Graham Cunningham (a gra-
duate of Imperial College with distant but distin-
guished Service relations)registered in 1981 under
supervision of E P F Rose at Bedford Coliege,
University of London, with jeint supervision from
DrEdmund Wright {then Hydrogeological Adviser
ta ODA) on behalf of the British Geological Sur-
vey. Sappersatalllevels provided much encourage-
ment and practical support. That Cunningham
and the then OC 1st Fortress STRE were both old
boys of Gordonstoun School was pute coincidence!
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Figure I. Solid Geological Map of Gibraltar, simplified
from computer-drawn map at 1:5,000 scale compiled by
M § Rosenbaum: based on manuscript geological maps by
Ramsay & Geikie (1876), Greig (1943, Alexander { 1947y
and fieldwork during the years 1980 to 1989 by
G Cunniagham, E P F Rese and M § Rosenbaum.

The interpretation of Gibraltar geology which
follows owes much o extensive field mapping
and iaboratory observations made by Graham
Cunningham, primarily in the three years 1981-
84. Sadly, much-advertised loss in Gibraltar of a
eriticaily important fieid note book,, and subsequent
ioss of his research base at Bedford College as it
merged with Royal Holloway College some 40km
distant, prevented Cunningham from completing
his map and thesis within the scheduled time
frame. The present authors therefore combined
their Sapper skilisand University research facilities
o complete a new map and account of the geology
of Gibraltar in 1989, based both on earlier
information and their own fieldwork.

Tre New GeoLoaicat Map
Figures I and 2 llustrate, in simplified form, the
Pre-Quaternary bedrock component of a new
geological map of Gibraltar prepared originally

e Jagnant

Swelion?

e Sechand

Figure 2. Geological cross-sections west-gast aC10ss
Gibraltar foilowing the lines of section shown on Figure [
ormamenl as for Figure /1 vertical scale in metres, using
datum comparabie with Figure 2 of Rose & Rosenbaum
{1989b} for convenicnt cornparison; dotted lines within
Buffadero Member indicate bedding planes inferred by
Alexander (1947},

at 1:5,000 scale by M S Rosenbaum. Data from
fieldwork by both authors, together with infor-
mation from a draft geological map prepared by
Graham Cungingham and the unpublished maps-
of Ramsay & Geikie {1876), Greig (1943) and
Alexander {1947} were digitized by Rosenbauwm
at Imperial College and included withina database
management system from which he derived the
new map using the Drawing Office Graphics
System (DOGS) mounted on the Imperial College
VAX 8600 computer. The map was then field
checked for accuracy by both authors,

The map follows Alexander (1947} in
distinguishing more than one “shale’ unit in the
bedrock of Gibraltar. Shales north and east of the
Main Ridge are here given the new name Catalan
Bay Shaie Formation, for consistency with modem
British stratigraphic practice. Shales west of the
Main Ridge are deemed to belong 10 two different
rock units as recognized by Alexander, but there
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=k T -
Plesda |, Fitly Lamisated sasdsiones weben ihe Lithe lay
Shale Fesnalion, neat base of Il southeat of Litike Bay
promenade; the only place where ancienl sandwone will
o aapl oo Cebraliae. | Mlssirsed rock (s abeas 06.15 metre
o iral heighi )

is mo prool that they are of similar age. We
herefore do mod group them logelber as Rosia
Shales, but map amd describe them separalely
here under the names Little Bay Shale Formation
and Dackyard Shabe Formation. The boandaries
of all Shake formations shown on the map take
account nod only of earlier maps bul also
unspubdished l\urehnl:.nuh'il.einvnl:i;mhm repets
mde available 1o us on Gibralior,

For mapping purposes, the Gibraltar Limesione
is here subdivided into four units (members), but
these do pot cormespond exactly in character,
thickness or position with the four major units
mapped by Alexander {1947, Alexander Eackexd
the supporting facilities provided by modern
geological research laboratories, such as were
available o Graham Cunningham amd ourselves,
amdl the map takes account of recent laboratory
study of numerous rock samples. In consequence,
we believe that the map shows o more meaningful
subdivisson of the Cabraltar Limesione, Boandaries
left uncertain on Alexander’s map are here
interpreted mare positively.

The map illustrates a large number of geological
faults. The major fault pattern is consisient with

Royal Engineer Geologists and the Geology of

that gradually recognized by successive earlier
authors, but we have reinserpreted some faults in
the light of the subdivision of the Gibraliar
Limestone adopled here. We also suspect thal the
thrust plane inferved by Baaley (1952 and Alexander
11947} 1o lie beneath Gibraltar might be located
near the line of the western city walls, between
the Little Bay Shake Formation and the Dockyvard
Shale Formation.

Greag (1943} recognized the engimeering
significance of the many regions on Cibraliar
where rock had been fraciured and thus weakened
in the vicinity of major fauls. Swuch reglons of
Slectonic breccia” are also imbicated on our map.
For the civil engineer, the map is thus a gudde 1o
arcas of potentially weak rock (the Linle Bay.
Catalan Bay, and Dockyard Shale Formations.
and pones of faubied or tectonized Gibraliar
Limestone i; major fauh zones which may facilite
groundwaber flow; Limestone/Shale boundaries
which might form springs of groundwater: ancd
dolomite horizons within the Gibralar Limestone
which are especially prone 1o development of
caves and Nssures because of their greater porosity
andl sidubility than pure limestone.

Thick superficial deposits of sand and scree
breccia commonly obscure the bedrock on the
Manks of Gibraltar, and much of the ground
adjacent 10 the walerfromt in the cily and dock-
yard area is artificially made groumd whose
characteristics indicate nothing of the amderly-
ing peology. These deposits, which aften have
high engineening significance, are not shown on
Figure | but will be described separately in the
fourth (final) part of this series of articles,

New information can readily be incorporated in
the database w0 facilitae map revision. Moreover,
the [HOGS faciliny allows copies of the mag 1o be
drawn in whole or pan st varying scales. Is
different components (solid geology, tectoniped
areas, superficial deposits, and fill) may be printed
separately or combined as required. It should
prove & use Nl iood o assist future civil engineering
projects on Chibraltar.

Lrrme Bay Ssaie Fonsamion
The oldest rocks now visible on Gibraltar may be
spen in Littde Bay, af the base of the cliff jus
southwestof the morthern entrance (o the Keightley

Gibraltar Part Il (1)
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Way Tunnel, adjacent to the steps which lead
down to the southern end of the promenade, much
frequented by bathers. The rocks are red and
green coloured fissile mudstones {shales) with
thin beds of fine sandstone (Phots 1} and pebbly
conglomerate, together with thicker beds of dark
grey dolomite. {The rock dolomite superficially
resembleslimestone butiscomposed predominantly
of the mineral dolomite, calcium magnesium
carbonate; limestone in contrast is predominantly
calcite, which is just calcium carbonate).

No fossils are known from these rocks to indicate
their age. Even rock samples submitted to our
acadernic colleagues Prs A R Lord, J Riding, and
A C Scott for micropalasontological study proved
barren. However the Shales dip steeply inland
{eastwards)beneaththe Gibraltar Limestone. Since
the Gibraltar Limestone in sputhern Gibraltar can
be showrnitobeinitsoriginal depositional sequence
(“right way up”), these underlying rocks of the
Little Bay Shale Formation must be oider than the
Limestone. Similar rocks in Spain and Morocco
have been dated as Triassic in age, (ie at least
some 213 miilien years old}.

Other outcrops of red and green Shales, more
badly sheared by faulting, may be seen in the base
of the cliffs to the north, towards Camp Bay, from
the Devil's Bowling Green enwards. More occur
inland, at the base of Engineer Road, but many of
the Shale cutcrops reported by Ramsay & Geikie
{1878) and other early authors have now been
quarried away or obscured by building works.

Some of the most spectacularexposures of Shales
still remaining are curremly passed daily by a
high proportion of Gibraltar’s military population.
They occur within the Lathbury Barracks area,
notably opposite Devil's Bellows where the road

tothe Barracks branches south towards the buildings .

currently occupied by st Fortress STRE. Here
red and green Shales appear with a vertical
orientation in a rock face ¢ut to accommodate the
north side of the road. The bedshave beendeflected
from their original herizontal orientation by the
Great Main Fault, as recognized by Ramsay &
Geikie (1878), which crosses northwest-southeast
across Gibraltar frem the Dockyard South Gate
through the Lathbury Barmracks area to Hole-in-
the-Wall and beyend, separating the westward
dipping Limestone of the Main Ridge from the

eastward dipping Limestone of the Southern
Piateaux.

Borehole records indicate that towards Gibraltar
Harbour similar multicoloured Shales lie beneath
much of the lower slope now occupied by the city
of Gibraltar, and influence foundation works for
new construction projects there. Shales have
adversely affected several tunnelling projects:
the Poor Relations tunnel soon collapsed, and
several attempts to commence tunnelling in other
areas had to be abandoned.

GIiBRALTAR LimESTONE FORMATION

Tue Gibraltar Limestene forms the most chvious
mass of the Rock. 1t is a pale to dark grey finely
erystalline rock, forming beds which vary from
less than one metre to several metres in thickness.
In general appearance it resembles the much
older Carbeniferous Limestone widespread in the
British [sles, particularly in northern England.

Its Jurassic age has been accepied for over 2
century, but although shown as Middie-Upper
Jurassic (Dogger-Malm) on Spanish maps (eg
thatdescribed by IGME, 1986) published evidence
favours an Early Jurassic date (Bailey, [952). The
fossil brachiopeds identified for Bailey are still in
the coliections of the British Museum (Natural
History), and Drs L. R M Cocks, Ellis Owen and
Colin Prosser have kindly confirmed for us that
aithough they are rather nondescript, they are
certainly not Late but Early (atIatest early Middie)
Jurassic in age, giving an origin within the range
213-180 million years before present.

Fossils are normally rare within the Limestone,
and difficuit to extract because of its hardness,
but they can be common at some localities,
particularly along the crest of the Main Ridge,
They include shells of bivalve and gastroped
moltuscs, thynchonellid and terebratulid brach-
iopods {identifications cited by Bailey, 1952),
occasional corals, and fragments of sea-urchins
(echincids) and sea-tiltes (crinoids). These indi-
cate that it formed originally as sediment in a
marine environment. Algal laminations are
common (Photo 2}, and since these typically
occur in recent seas in peritidal to shatlow waters
{scldom below 30 metres water depth) and most
commonly in warm (tropical-subtropical}environ-
ments, they indicate that the marine environment
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Phasts I. Surossusodtn: algas wilhun Keghtley Member of

Chibralar Lsseaone, al base of <l nonh of Ewropa New

Boasd, west oof enirance io Keightley Wy et rvpical of

algal laminaiions wilepresd o Cobraliar. roisbly shove

& Michaet s Cave, beside 51 Machae('s Boad | The incgular
bedding plans in conire of phoingraph m a lcstere of
pressure- soletn; illusrsied rck o spphoimaicy

o AT high |

was both shallow and warm-waler. The “ripped-
up” characier of some of the algal laminations
confinmes shalbow-water deposition, for such features
are typical of waters shallow enough for wave
gﬂmlum‘fw*‘wrlﬁtmlﬂlimlh
Oaher featares indicative of shallow water
sedimentation mclsde: onooids [I.'K.II'MCI'I‘IMS]'}'
layered algal balls up 1o 0. 1m in diameter) (Phana
F¥; ooids (spherically layered partiches typically
0. 2mm g0 | mam in diameter peloids ipellers of
muddy sediment. commonly formed as faecal
pellets of manne mvertebrates);, possable Nuid
escape siructures | amall voids wath digitate upper
surface probably indscating dal Terential compaction
of sediments and upwands escape of waler so0n
aller deposition) amd sheet oracks, now andilled
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with crystals of sparry calcite (ihe cracks due
il1l|.i.'|||!.' 1o dessication of intertidal algae or
sediments), There are many similarities with
sediments forming today in the Arabian Gull or
Caribbean Sea regions, particularly sediments
from the Bahama Banks, typical of tropical
“carbonate platform”™ environmenis,

Shallow-waser marine sediments accumulated
through moss of the GI0-6350 metre thick Cribraltar
Limesione succession, Subsidence of the sea Moor
o approsimaiely this extent must therefore have
laken place during deposition, with sediment
accumulation keeping pace with rate of subsadence
1o mainiain the shallow-water condifsons.

In Gibenlizr south of the Great Main Fault sone.
the Limestone beds do not lie m their onginal
horizontal position b dip to the east, the resall of
mapw post-lurnssic earth movemenis. However.
the beds ane sill in their onginal depositional
sequence ("right way up”h with the aldest beds
atthe base. This sequence isconlirmed by namensas
features hitherto undescnibed on Gibraltar:
omentation of Mukd escape stractures (calcibe infilled
woidls formed with a digitaie top and planar base);
algal truncation (only the top of algal laminations
being truncated by current scour or browsing
manne ammalsl; np-up clasis (some distingtive
harmons of fragmented sedimentary layers. notably
algal laminae, whose upper layers have been
pxﬂullp. ripped-ap by sborm or sirong  curments
soon afler formation); shell orientalion
(iisaicwlaned mollusc shelbs are bydrodynamically
most stable i a current-swepl environment with
their convex surfaces upwardsl; and geopetal
mifills (vouds such as partly empty fossil shells in
which Nime med seilled al the base under
gravitational influence. The remainder of the
vl was then fil kel by spary caldcite cryvstallizing
from ihe sedimentary pore walers, thus preserving
the ariginally korizonal mud-waler inler{ace as a
fossil “sparit-level™).

Such features also serve to mdicate that the
Limssstone in the Main Ridge nosth of the Cireat
Main Fault zone must have been completely
ovenuamed by the carh movements, Causing it o
dip 1o the wesi

The map indscabes four subdivisions within the
Giibraltar Limesione Formation, distinguished
partly on the basis of field characteristics and

Gibraltar Part Il (2)
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Phato ). Prolaiic algse and oncosts within Oibraliar

Limesise:, beside Europa New Road: tvpical of conceniric

algal sirecvares widespread both m the Southom Plaicass

and Main Ridge srcas of Gitwalia, {Hisiraied gk
sppra mmaicly 11 12 metre Bigh |

panly on laboratory studies, These subdivisions
(“members” in formal stratigraphic terms) are
best seen when walking from west o east across
the Europa region of southemn Cribraltar. They are
here named after “type” localines in conformity
with modem stratigraphic practioe:-

Bleak Member: dark grey-black uminous
well-bedded dolomites which uanbltmﬂultlrl}'
af the extremse morthern end of Bleak Beach on
the wesiern coast of the Europa region; also
norih of Hobe-in-the-Wall Roxl. They form a
unit some 55 metres thick,

Ewropa Member: a uniform senes of pale grey-
white dolomites with very poorly defined bed-
ding which succeeds the Bleak Member cast-
wards across Europa and south eastwards along

Royal Engineer Geologists and the Geology of

the cliffs backing Bleak Beach. The bousd-
arkes are gradational; the member is some 120
metres thick.

Keightley Member: a very distinctively well-
bedded unit, about 15 metres thick, which is
visible from about 100 metres west of the
southem entrance fo Keightley Way Tunnel,
The bedding ks emphasized by variatsons in
rock type: pabe-grey algal “boundstones™ (in
which the original sedimentary components
were bound iogether by algae during depesition ),
dark bituminous beds of limestone of dolomise.
coarsely crystalline and also microcrystalline
beds of both limestone and dobomite, Some
horizons ane fossiliferous, with bands of

o i y
Phsitn 4. Fornill mariee gastsogods (ssails), within Buffadons
Slerber of Ciabrahar Limesione; frend widely on Gibralar
ot Bt sgen wlong e oresd of the Main Radge. (Largea
fowis] shell approimalely 15mm koag.)

Gibraltar Part lll (3 & 4)
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Phato 5. Catstan Bay quarry, viewed irom te easi, showing mavenve (ibealtar Lmsewone underiaan (50 right) by mone

thinly bedkded limeesiones il dhabes of the Caialan Hay Shale Formation. Theie are downlsuhed i the norh sosg an

alwmont verical Ganhl dnesr phasio oonire ) bringing them dows sgasst thinly bedded chens which e lineee dows in the
Ctalan Bay Shale Formation s the sputh

disarticulated shells (Bivalve mollesc or
'rruchumlrumllmlahetlnumll.' gastropod (snail)
shells, The beds form a transilion senes between
the underlying dobomites of the Europa Member
and the overlying limestones of the Buffadero
Member,

Buffadero Member: a relatively homogeneous.
sequence of mainly light or medium grey, line-
grained limesiones (“chinastones™), oflen
partially dolomitized wowards the base. which
overlies the Keightbey Member casiwands below
Bulfadero Banery. 1t is sparsely fossiliferous,
with gastropods (Phoro 41, brachiopods, amd
occasional poofly preservied belemnites, crinoids,
echinoid spines. coralline algae, corals amd
henthic foraminifera. Rock rypes vary. Algal
houndstones predominate near the botiom of
the unil. They may mclsde cokls lange enough
{3 2mam) b0 be termed pisoids; also oncosds and
the distinctive pores kpown as “hird"'s eye
structunes™. Peloidal and skeletal grainstones
{limestones in which there is littde fine muddy

Royal Engineer Geologists and the Geology of

sediment and the coarser grains are in contact)
characierize the upper part of the sequenoes.
Total preserved thickness is approx imately $00-
420 meetres on Gibraltar as a whaole.

Though most easily seen in the Europa region,
the rock types characteristic of these four members
can be recognized throughoul Gibraliar, except in
the vicinity of some large faults where deformation
has oblieraied the features of the original rock.

The Gibrahar Limestone is & strong rock in
engineering erms. Tunnels and cliff or quarry
faces formed within iLare generally siable. Howewer,
stress neliel has allowed the rock 10 crack open
forming “joints”, and these joints may have
orentations relative 1o engineering features which
allow lines of weakness 1o develop in the rock
leading to Tilures in the modes defined by Hoek
& Bray (1981 ) unbess appropriate remedial works
are underiaken.

Cataran Bay SHaik Formamon
Tuw youngest bedrock unil pow exposed on

Gibraltar Part Il (5)
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Ciibraltar is the Catalam Bay Shabe Formation,
This may best be seen in the Public Works
Department quarry af Catalan Bay; on the beach
at the southern end of Sandy Bay; ar Ammumnition
Jetty; and at the base of the slope bordering the
Public Works Department incinerator beneath
the Morth Face of the Rock.

The largest exposure is at Catalan Bay quarry.
This is mow disused, bat is 100 harardous o enter
since @ combination of geobogical features {faults
and weak rock) has resulted in eliffs which are
extremely unstable and suffier from frequent rock
Talls. All the lealures of significance can, however,
e viewed safely from outside the quarry: (L2 o
0.3 metne thick beds of grey limestone (conaining
darker parches of silica “chen™ nodules) alternate
with thinmer beds of reddish fissile mudstones and
apparently dip beneath massive Gibraltar Limesione
above the Williams Way Tunnel entrance; south
of the lunnel area, the main quarry foce reveals a
thick sequence of thinly bedded cherts, parily
ohscured by scree breccia: and an obvious fault
separates the two pones, with downthrow bo the
nawth (Phats 5.

Shales have been traced from the Catalan Bay
quarry and into the Rock through the Lower
Waterworks Tunnel, albough this is extremely
harardous since the tunnel is unlined and the
weak alemnating limesiones and mudsiones are
prone to frequent roof collapses.

The Shales can be viewed less spectacularly. but
mare safiely, at the southern end of Sandy Bay. A
small exposure. partly obscured by ancient scree
breceia amd (imerminenly) by modern beach
sand, reveals pale grey limestone beds 0.3 1o 0.4
metres thick alternating with thinner reddish
mdstione beds and dipping steeply 1o the southwes,
Further south, authorized Service personmel can
view shales just below road level by ihe wnnel
entrance ot Ammunition Jemy, reached via Dudiey
Ward and Dog Leg wmnnels. Comtact with the
Gibraltar Limestone has here been faulbed.
Moreover, the once continuous beds of chery
limestone have been broken and deformed. Just
10 the morth of the Jetty, the slabs of grey-green
limestone appear to have been folded and vorm
apart (Phoso &), This spectacular exposure may
b inserpreted in two quite differens ways. The
Shales may have been deformed, soon after their

depositbon as laterally continwows beds of sediment,
as ibeir panily hardened beds slumped downslope
having accumulated on o slope o steep o be
stuble, or perhaps been disturbed by an canbquake
shock. Aliernatively, the Shales may have been
deformed very much later in time, as the Gibraliar
Limestone was thrust over them.

Highly deformed Shales may also be seen at the
MNonh Face but here the style of deformation is
quite different to that at Ammunition Jetty, A
patch of highly folded black cherts, some 0% 12
medres in size, is visible near the base of the slope

“behind the incinerator and can be seen fram the

road, These siliceous rocks, in beds 0,03 o 0,15
metres. thick, slternating with thinner beds of
grey-black shale, weather b a musty brown on the
surface as iron within them oxidizes. The chen
beds are fractured imo slabs, and tend o curve
westwands, consistent with a thrast westwards of
the whobe mass of the Rock of Gibraltar, Some
blocks of thin limestone and red silisione also
occur here, similar to the oldest pans of the Shale

Phaoln & Ammusiteen keity, shivwing highty defiormed
chery Bmewones within dhales of the Catalan Bay Shale
Formation chose 103 [esited pnciion with Lhe (ebeallar
Limarstone abarer hip of phasa), The defermation of the

limestomey aral shales o fesl conlimeoisly deveioped ai this

location s may be e result of shemping of weakk sediment
w00 alber depouson, beline omendidation had made il ngid.

Royal Engineer Geologists and the Geology of
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Phsts 7. Giihrahiar Dechovard. Steeply dippisg Dockyard Shale Fermation cuposed duning dock vand excavstion hetween
VRN el 1902 (Photograph dated 3 December 1900 Trom FSA collection. |

oulcTop al Catalan and Sandy Bays,

Fossil ammomites were found by A L Greig both
o the North Face and in Caalan Bay quarry.
These are of similar 1vpes and were sdentified by
Dr L. F Spath a1 the British Museum {Matural
History b amd dated as of Early Jurassic | Domeran
= Middle Lias) age (Bailey, 19521 This would
miake them about 195 million years obd. One of us
(EPFR) has found a fragmemary ammonise in
Calalan Bay quarry, confirming their occumence
there. Alhough none of Gireig's ammoniles can
now be traced in British Museum or Geological
Survey collections, Dr M K Howarth of the British
Museum (Natural History ) has Kindly confimmed
that in his sdentifications and discussaon of the
ammoniles collected by A L Greig, Spath (in
Bailey, 1952, plih) was almost certainly cormect
imassigning an Upper Plienshachian (= Domersan
age o the norihern and eastern Shale outcrops.

Dk varn Spans Formammms
Praorocearis taken between 1900 and 19402 show
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that thee Ciibralear dockes were then being excavated,
al least parthy, through alternating light and dark,
often comored “shaly™ beds which dipped very
steeply o the east (Phare 7i, i the opposile
direction o the westerly dipping Gibraliar
Limsespone of the Main Ridge. Alexanderdesignated
these as “Dockyard Shales™ on his 112,500
geological map, whose key indicated they shoubd
be “wniferm grey black calcareous shales™ some

(b metres i manamum thickness. Alhough known
only from the sciual dock excavations, Alexander
clearly believed them o form the lowest part of
his Rosia Shales sequence te which he elsewhere
ascribed a Rhaetic {Triassic) age,

The docks are now lined with masonry s il s me
longer possibile 10 view the Shakes here, Mo lossils
have been reporied from them, so their age i
unproven. Two conflicting compansons are
possible:-

a.Alermating dark (red) amd pale (greenish grey )
shabes of near verscal onenation may be seen

Gibraltar Part Il (7)
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in the mapor quarry complex at Los Pastores
west of Algeciras in Spain. Alexander’s figufes
alse ascribe these to the Rhactic (Trias). The
mast recent description is given by Didon | 19%69),
whio confirms a ssquence ranging from red and
green misdrocks of Middle Treassic age, through
massive dolomites and brecciated limestones of
Early Jurmssic date. 1o red modular limegione
with Middle Jurassic anwmonnes.,

b Adienating highly inclined dark grey mudstones
amd pale creamy-vellow sandsiones crop out
extensively abong the shore south of Algeciras,
opposite Gibralar (Phero 8). These are typical
fhyschiturbidite ) deposats, and of well-established
Tertiary age, therefore significanily younger
than the Trias. Their mineralogy has been briefly
described by Pendon & Polo (19751

By correlation with one orother of these sequenoes
the Dockyard Shales may ultimaiely prove o be
either the very oldest (Truassic) or very youngest
(Tertiary ) bedrock on Gibrahar! Their age is one
of the remaining uncertainties regarding
Cribralinrian geology. |15 delermination reguires
sultable rock samples, o be obitained from future
boreholes or sampling opporiumties during dock
reconsruCHion.

CREGLOGICAL STRUCTURE
Tre Sovthern Plaleaux, it is pow Clear, comprise
unimvened Gibraltar Limestone which dips sieeply
1o the east. The Limestome is underiain by the
Little Bay Shale, as seen nlong the weslem coas]
Earlier published sccouns of Gibralar geobogy
which consistently state { Ramsay & Geikie, I8TE)
o imply {Bailey, 1952) that the Limestone here is
imweried are in emmor, Many features can now be
recognined (as cited above ) which chearly indicase
that the rocks are “right way wp™.

Several faults intersect the Limestome of the
Southern Placanx, most obviously where the
fault plamse is exposed in the cliffs ringing Earopa
Flats and at the south end of Windrmall Hill Flats,
A thrust brings the voungest Limesione member
westwards over obder rocks in ibe Linle Bay anea
At the nomh and especially ol the northwest
margin of the Plateaux region the Limestone 18
extensively brecciated as it approaches the Gineat
Main Faull zone.

Royal Engineer Geologists and the Geology of

The “Oreat Main Fauli”, as recogmized by
Ramesay & Geikie (1878), 1= a zone of highly
tectonized sirata which extends northwest 1o
souitheast from the Dockyard South Gate vin the
Lathbury Barracks area 10 the coast southeast of
Huole-in-the-Wall, separating eastward dipping
strata of the Sowbern Plateaus from westwarnd
dipping Limesione of the Main Ridge. Blocks of
Limestone within the fault rone have been
ealensively brecciated, probably bocawse these
competent, relatively brittle rocks have frsctared
whereas less competent, mone ductile Shales
beneath them have been deformed by the post-
Jurassic eanh movements which overmmssd the
Limestone of the Main Ridge. The red and green
Shabes so clearly visible in the Lathbury Barracks.
ares have boen syueesed i1alo & verical onentation
hetween the two massive Limesione anits which
form the Southern Platcaus and the Main Ridge.

The Main Ridge iscomposed of massive. inverted
Ciibraltar Limesione, This is underlain by yvounger
Catalan Bay Shales along much of its exstern
coastal margin, and seemingly overkain by older
{Lirbe Bay™) Shales in the town afea which forms
s western margin. Although Ramsay & Geikic
{1875} assumed these rocks to be “right way ap™,
our sedimentary observalions ane comsistenl with

Pl B. Tertiary Flysch croppeg ou along sbore south of
Algroiras, Spam: siecply dipping medum bodded sand.
stoney, gltemmate w ik din dark madsions hasds

Gibraltar Part Il (8)
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Bailey’s (1952) conirary stratigraphic inter-
pretation: that the succession has been inverted,
and the Rock here is “upside down".

The Isthmus extending northwards from the North
Face exposes only unconsolidated superficial
deposits of relatively recent {Quaternary) age.
Bedrock lies a1 variable depths beneath the
superficial sands and clays, seemingly some 20
metres below the surface in the west and over 80
metres below the surface towards the east of the
Isthmus. Fragments of both Limestone and Shale
have been recorded from the few boreholes to
penetrate the bedrock, but none of the holes has
been continued to significant depth, The siructure
of the bedrock and its relationship to the Main
Ridge therefore remain speculative. However, it
seems unilikely that the sheer North Face of the
Rock (Photo 9) can be explained in terms of a
normal fault downthrowing Limestonc to the
rorth as claimed by Ramsay & Geikie (1878).
Marine crosion of weak Shates at the base of the
overlying massive Gibraltar Limestone during a
time of higher sea level probably formed the
sheer cliffs of the North Face just as it formed the
sheer cliffs immediately south of the water
catchment areas of the eastern coast, aithough
such erosion of the North Face could equaliy well
have followed a zone of rock weakened by lateral
fauitdisplacernent. Such a fault would be consistent
with others seen within the Main Ridge. Regional
geological studies (Didon, 1973) indicate that a
major transcurrent fauit might lie somewhere
beneath the Isthmus, but if so, whether on the
British or Spanish side of the frontier is uncertain,

ReGionaL GEQLOGY
TorocrapriCALLY, Gibraltar lies at the edge of the
Betic Corditlera, a mountain chain in southem
Spainextending inabroad arc from near Cartegena
on the east coast west and south to meet the
Atlantic coast south of Cadiz. On the opposite
side of the Straits of Gibraltar, the Rif mountains
" of Morocco curve west and north to meet the
coast between Ceuta and Tangier. The Betic and
Rif mountain chains thus appear 1o be aligned
with each other across the Straits, thereby forming
the Arc of Gibraltar which has long been regarded
as the southwestem extremity of the Mediterranean
Alpine mountain belt.

The Archasprovedaproblemto imcri‘)rer {Fallot,
1945), Conflicting views expressed by numerous
geologists over many decades are summarized by
Durand-Delga (1972} as three alternatives:-

a.the Arc dees not actually exist (in reality the
Betic and Rif Mountain chains extend
independently towards the Atlantic);

b.it is only superficial {a conseguence of the
gradual westerly disappearance of the mountain
chains); '

c.it is a feature of fundamental geoclogical
significance {in which the Betic and Rif chains
join}.

Durand-Delga sirongly favours this third
interpretation.

His view is based on the work of the many
German, French, Spanishand Moroccan geologists
which has pradually established over the last
century that the Betic and Rif mountains consist
of aseries of separate structural and stratigraphical
units, and that similar units exist on both sides of
the Straits. The twin pillars of Hercules, Gibraltar
and Gebel Musa, are two obvious parts of one
such unit. In relatively recent years, work by
French geologists such as Durand-Delga and
Villiaumey (1963}, Didon (1969, 1973}, Didon &
Kornprobst (1972), Didon, Durand-Delga &
Komnprobst {1973) and Choubert & Faure-Muret
(1974) together with that by Dutch geologists
such as Rendeel & Simon (1973) has clarified the
geological composition and relationships of
structural units inthe Straits area. A brief synthesis
of this recent work (in Spanish) is provided for the
Southern Spain/Gibraitar region by the descriptive
bocklet published to accompany the Algeciras
sheet of the 1:200,000 scale geological map of
Spain (IGME, 1986).

It is now clear that the different units represent
a series of rock masses, mostly ranging from
Triassic to Oligocene in age, which (in Spain at
least) have been thrust broadly westward or
northward some considerable distance.
Displacements between 70 and several hundred
kilometres have been estimated. In general,
relatively old rocks are separated by a thrust plane
frem much younger rocks beneath, either because
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Photo ¥, The sheer Nonh Faoe of ihe Rock, virwed
from (he reoriivarst

old rocks have been thrust over the younger
sequence, of hecouse a slice of young rocks has
been thrast beneath the obder ocks

In detail the panemn is exiremely complex and
precise geological relationships are still a matter
for controversy and funber study, but the overall
paitern is mow clear: a serses of overthiust rock
sruchures apparenily radinies owtwards from a
Focus wihin what is now ibe Alboran Sea, o e
eastof Gibrahar | Faure-Munet & Choubert, 19750,

When did this thrusting take place? There is
evidence for more than one phase of movement,
hut the final major phase of thrusting must have
tken place after deposition of the youngest
sediments by be found within the thrust slices, and
prior 1o deposition of the nelatively undefonmed
sediments which lie upon them. Formation of the
Betic-Ril mountain chains can, in this way, be
dated with reasonable confidence 1o the Miocene,
1o about 25-20 million years ago, (although there
is evidence that in pans of the region minor
lechonic aclivily contineed up o much mare
recenl times) {Benkbelil & Guirsud, 1976),

Wy the thinusting took place is mone controversial.
What caused the uplift in the Alboran Sea region
that allowed the rock slioes (“nappes™) 1o thnas
outwards, and why did this region of wplift

Royal Engineer Geologists and the Geology of

subsequently collapse to form the present day
Alboran Sea basin? Recent debate has centred
around three dynamic models of interpretation:
radigenic heating of the continental crust; plae
tectonics: and active mantle diaparism. Only the
latter pwo have received much suppon:-

aln the carly 1970s, plate iecionic nlerprelations
were favoured (eg by Hsll, 19715 Andricus &
others, 1971 Andricux & Matlaver, 19730
Aurende & others, 1973; Arafia & Yegas, 19742
Kampschuar & Rondeel, 1975} The evolution
of the Betic Cordillera was argued to be in some
way relased wo the relative motion of the European,
African and American tectonic plates. The
Tethyan Ocean (ihe remmant of which is the
present Mediderranean ) which once lay between
the comtinents of Ewrope and Afnica had been
marrowing since Permian times, e during the
lasi 260 million years, as Africa moved
monbwarnds iovwands Evrope, The Earopean and
Afrscan iecionic plates seemingly came iogether
in the Miocene, causing comlinent-contiment
collision im the Straits of Gibrallar region. One
view (Andrieux & others, 1971 is that the Arc
of Chibralar can be explained in terms of a small
sub-plate, the Alboran plate (named after the
Alboran Sea) being squeesad westwards by the
closing Ewropean and African plabes, thus
deforming the associaied rock sxquence in an
arc around s western margins. Other views
take the opening of the Atlantic Ocean into
account; movement apam of the American and
African plaies to form the Allamic involved
lateral movement of the Afncan plale relative
b Europe along the East Apores Fraciure Zone
{Rosenbaum, 1974), with consequent rock
deformation in the Soraits region. Movement s
still active along the Fracture Zone, and it has
been calculated (Krause & Waikins, 1970
Rosenbaum, 1974) that the relative movement
is 2mmjyear, with the nomth side moving east
relative b the south side.

b By the late | 9810k, mambe diapirism was receiving
some support (Van Bemmelen, 1972;
Weijermars, 1987} Two collikling conlinents,
it is argued, would have been expected 1o
produce athickening of the Earth s crust between
them, but the opposite appears 1o be the case in

Gibraltar Part Il (9)
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Figure 3. Gevlogy of the Siraits of Gibraliar,

a, Pattern of structuralfstratigraphic units concentric about
the Alboran Sea (see Didon & others {1973) for description
of the units distinguished by differcnt ornament on this
figure).

b. Plate icclonic interpretation of Straits geology {cross-
section after Andricux & others, 1971); plaie boundaries
diagrammatic. The Afboran “plate” is interpreted by some
authors as a true sub-plate, by others merely as a region of
broad Icctonic disturbance.
¢, Paltern of thrust rock units {nappes) radiating from
Alboran Sea area interpreted 1o be a conscquence of
gravitationa! sliding following crustal uplift due to the
emplacement of a diapir within the Earth's mantle (after
Weijermars, [987).

thisregion. Seismicreflection prefilesand gravity

anomaliesbeneath the Alboran Seabasinsuggest

the presence of a diapir in the mantle beneath
the crust {Figure 3). The emplacement of this
Alboran diapir 25-20 million years ago could
have caused the upward lithospheric bulge in
the crust which led to outwards shedding of

" nappes at this time. The upward doming of the
crust would have thinned it, leading in turn to
cooling, and consequently collapse of thecooled
crust to form the depression now occupied by
the Alboran Sea.

Even more recently geologists such as Professor

John Dewey of Oxford have explained the arc in
terms of “collapse tectonics™ continent-continent
collisien producing a central dome-like upiift
followed by collapse (as the thickened orogenic
root falls away) and accompanied by an cutward-
moving orogenic {ie mountain building) wave
due to gravitational spreading, the crust then
retuming to normal thickness by stretching.

Whatever the detailed explanation, it seems
clear that Gibraltar has been moved westward
from the position in which its Limesione was
originaily deposited, perhaps by as much as [00km,
and tha! it was thrust and partially overturned
during a phase of mountain-building about 20
millior years ago.

Earth movements have continued since these
severe deformations. Some have led to dramatic
changes in the Mediterranean region as a whole.
Deposits of evaporite minerais up to several
kilometres tinick (with a tota} volume estimated 1o
exceed one million cubic kilometres) have been
inferred from borehole and seismic investigations
to occur widely in the Mediterranean area in
sediments dated as Messinian (latest Miccene) in
age. These evaporites imply that earth movements
gradually closed the Mediterranean basin at its
wesiern as well as its eastern end, and consequent
evaporation of the Mediterranean Sea formed a
series of salt lakes about 5.5 million years age,
killing mos! of the marine species then living in
the Mediterranean region. Normal deep marine
sediments {dated by their contained microfossils
as early Pliocene i age) lie above the evaporites,
the fossils being comparable with those known
from the Atlantic area at this time. To geologists
such as Ken Hsii the implications are obvicus: the
Atlantic Ocean broke through the land barrier
crossing the Straits of Gibraltar at the start of the
Pliocene to once again fill the dessicated
Mediterranean basin, “with water cascading in
from the Aflantic via the straits of Gibrallar on a
scale that makes the Niagara Falls scem iike a
mere trickle” (Hsii, in Drooger, 1973). To say
that this idez has proved somewhat controversial
would be an English understatement? Different
medels to account for the Messinian “salinity
crisis” have been passionately argued (Drooger,
1973; Hsii & others, 1977),and intensively studied
by participants in the Intemational Geological
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MILLION YEARS

MAJSOR GLOBAL EVENTS

BEFORE PRESENT

MAJOR EVENTS AT GIBRALTAR

¢ Erosion forms wave-cut plattorms
st fand plants and anfmals 250 Holocene fnd massive scree breccias.
irst land plards and animal Pisistocene and uplitt ieads to raised
First animals {marine invertebrates) beaches and cave formation.
1000 Pliocena
. Gibraltar salt waterlall?
Miocene Theusting, faulting and partial
overturmng of Gibraltar bedrock
. as Betic-Ril mountains form.
QOligocene
Eocene
2000
Palaeocene
Cretaceous
3000
First kta {madne algae} Jurassic
Deposition of Gibraitar Limestone
and Shates as sediments on
subsiding ficor of warm, shallow
4000 A . con
Triassic )
Origin of fhe Earth and Moon L 4690 1248

Figure 4. The geological history of Gibraliar refaled to major events in the history of the Earth: dates and global events after
Harland & others (1982}, (Time scale is non-lincar.)

Corretation Programme Project No 96. By no
means all geologists now accept that a "Gibraltar
salt waterfall” is necessary to account for the end
of the “salinity crisis”. However, there is no
doubt that the marine fife of the Mediterranean
sea underwent a major change between 6.5 and
5.1 million years ago, and that Gibraltar must
have experienced the warmth of ciimate then
prevailing in the Mediterranean region.

By two million years before the present the
world’s climate was very different, and even
Gibraliarexperienced the directand indirect effects
of the Pleistocene Ice Age. But that story isto be
sold in the fourth and final part of this series, to
complete this history which shows how the present
Rock vwes its origin to deposition as sediment on
a subsiding carbonate marine platform some 200
millivn years ago; emplacement by thrusting during
formation of the Betic-Rif mousntains some 20
miliion years ago; and final shaping by erosion as

the Rock rose from the sea within the last two
miliion years {(Figure 4}.
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COLONEL 5 K GILB

Boww £ Swly PR, dtedd 21 Septembver [958
wgprel K e

T desih of Colonel Stumn Gilben beought many
pribuses particularty Trom those wih had worked
with him on Mulberry harbour with which s
mame hal been pamicularly aswsocialed in the
Corps, There he had commanded the Por
Constrsction Force under Brigadicr Walier
who recalled the valoe of his pasy engineenng
eapenenes, his uniibodon and lively approach
1o problemes and ks abiliy 1o see the (unny sade
of ahings, a mosl wseful trait in those very
dhifficult days,
i Kendrick Gilbert was educaied af the
Kimg's School, Macclesfield and Mancheser
Limiversity where he read Civil Emgineering
Before the war he worked om engineering
projpects anound the North of England and joaned
ihe TA in ihe 192k

Then came ithe wag takimg him jand his famdly )
w Giareloch en 1980

OF his wartime service RIPC writew: =1 met
Stuart Gilberi in France i BEF) in December 1939
and served with him in North Africa ( Ist Army),
lialy and Mormanidy

In Morth Adrica (1942-3) he was respomsabic

for the chearance and repair of the forts cast of
Algiers iamaged by the retreating Cerman anmy

Bougic, Phillipville, Bone, La Calle, Labarca,
aml fimally La Guoulette at the entrance b the
Lac de Tumis

He had under command the firs specialisg
Port Repair Company amd 1he Port Repair Ship
Progress, a sea-going vessel Titted oul with
cquiprment for hashour repairs, diving bell, echo
wunding gear, oxyacctykene cutling eyuipment
cic, (5ee RE Jowraol August 1989 plB4)

Ader the Salemo landing in ltaly in September
1941 he widleronk (he clearance an Fepakr of 15
wmall harbours in the Bay of Naples amd Ischia
Iuland, abwo raning sunken vessels in Naples
harbaoier - for the $th American Army, During the
wimer 14344 ihe Pon Repair Company bailt
angl repained Bridges over addly mamed rivers in
ihe: alian mountains for LS $1h Army and British
Kb Ay

In Febraary |94 the Frogress sailod round o
Bars i the Adriatse and was mvolved there in
harbour fepairs

His Lasa operanion during the Dalan Campaign
was 3 Anzio belfore beaving 10 pon the Mulberry
teart under Hragadser A EM Walier (when he was
rromoted Colonelp for Cperaion (verfond,

Hix part in the consiruction of Mulbermy has
been recorded i Brigadier Walier's aricke “A
Huarbour iwoe RE Somrmal March
|9KE, pld)

We found Stuan Cilbert 1o be a keen. imaginative
energetic, rather eceentric solkdser, a great believer
i soldeer Tirst, engineer second

A gread chap 1o serve with - mever dull, usually
very exciting. All officers under bis commansl
had oy ddive, he did so Bimsell, snd crawl about
umder water i silt and cenuries old sewage
working by feel. He expected masimum effon
from e at all times

He was one of foar gallant and remarkable men
Wi, b sheer force of persomality, inspared a
half-mained compuny of men 1o Bulkd Mulbemy
and b bold it logether during the storm of
12N June 1944

Mulberry Harbour was probably one of the mos
weresting and oulslanding feats of military

3 e Franer

Colonel S K Gilbert
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engineering of all time - and Stuart Gilbert played
4 major part in its success”.

After the war he stayed on in [ndia for a year,
working with Bruce White and Partners, the
Construction Engineers. He drove back from
India. on his cwi!

He wasthenemployed by the Ministry of Housing
and Local Government, which subsequently
became the Department of the Environment. He
was a Government Engineering Inspector and
enjoyed travelling the length and breadth of the
UK. He ended this interesting work by being
tnvolved with the initial planning and management
of the Thames Barrier.

MK writes: “When, in early 1963, the Ministry
invited the former Greater London Council to
undertake an urgent examination of the means of
flood prevention and to come up with an answer,
Stuart was appointed to the Policy Committee set
up under the Chairmanship of Lord Kennet, to
direct the organization of the GLC investigation,

In addition to being a prominent member of
the Steering Committee formed by the GLC
to undertake detailed control of the scientific and
technical studies needed for the decision-making
process, Stuart served as the Ministry’s
representative oneach of the seven working parties
set up for the studies. In this refe. he calmed the
ruffled waters of many a potentially rough passage,
rangingacross subjectareasas diverse as navigation,
pollution, siltation, groundwater, oceanography.
meteorology. amenity. cost of delay to shipping -
not to mention civil engineering.

Stuart’s grasp of the multi-disciplinary facets of
the problems associated with Thames flooding
and his directness and clarity of expression saved
many tedious hoursof unnecessary and unrewarding
comjeciure. This was a vital contribution when
not only the day-to-day functioning of our capital
city, but also the very survival of numbers of its
working and residential population, would have
been threatened by faiture to accept quite literally
and to respond positively to the warning implicit
in the familiar axiom: "time and tide wait for no
man'",

He was co-author of a book The Thames
Barrier, with the project manager, Ray Homer.
Stuart continued to be employed by the
Department of the Environment long after the
normal retirement sge as a part-time consultant.

Following his wife’s death in 1970, he moved to
Sherborne. He developed a keen interest in and
knowledge of Eastern Europe. visiting friends in
Russia. East Germany and Poland annuaily. He
also travelled extensively in many other parts of
the world increasing his considerabie knowledge
of the arts gnd sciences in many areas.

When Stuart’seyesight failed he movedto Chelsea
He remained exiremely busy in his last years,
maintaining an active social life and creating
tovely roof garden. Despite being unable to read.
he kept up-to-date with scientific Journals and
also wrote the memoirs of the first half of his
interesting and evenful hife. He is survived by his
two daughters and six grandchildren,

MK AEMW RIPC

COLONEL T WRIGHT CBE, BA

Born 1) Navember 1906, died 7 Junuary 1959
aged 82

CoLoser. Wricut was educated at Dover College,
the RMA Woolwich and St John's Coliege.
Cambridge.

He was commissioned into the Royal Engineers
in February, 1926. After serving four vears at
home in the 56th Field Company RE and the
Training Bautalion RE he went to India and joined
the 3rd Field Company of King George V's Own
Bengal Sappers and Miners. He served with this

unit on the North West Frontier, in Roorkee and
Malaya until 1941, In 1942 he was appointed
CRE 15 Corps Troops. seeing service in Arakan,
Bengal and Assam until 1944, when he became
CRE 7th Indian Division. In 1943 he returned to
India to command No 6 Mechanical Equipment
Training Depot. Of his time in Burma SEMG
writes: “Seen through the eyes of an irreverem
platoon commander Tom Wright, the CRE of
7th Indian Division, was the epitome of the
reserved, courteous Englishman. However his
shy, self effacing manner concealed a strength of
purpose that brought firm lovalty from those
who served him. In return he gave back loyalty
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and complete support o the officers of his
Divisional Engineere™ And IHLG writes: “He
was & lime hedsder whao set high standands amd 1 had
the decpest respett for him. He was 3 thorough
professsonal and perhaps the highlight of his
military career was organising and directing the
engineet side of the successful assaull crossing
of the Drrawnddy at Nyaungu in February 1945
ther vilal prelude 1o General SHm's musterstroke
knidn™

a1 M

1 1945 he served firs as A DFW
War Office and then as a CRE Warks. He
then went to Kenva where be served some Two
as i URE at Manyuki and MacKinnon Road
mavedd o the Camal Zone in 19500 be DDES
TH MELF wntil 1952 when he returned hame
b commarmanl, i urm, 26 Constrsction Croup RE
(TA) and | Engineer Stores Depot. He was
appoinied O KE Records b 195G
MW who served with b n Indin, whene they
Both ook pan i the Mobmand operations. and

ater i Kenya recalbe In bis prime Tom wis
tzll, handsome, very athletic and cut a fine Higiire:
In characier be had many of the okd knighly
qualities - abmolule maegrity, a high sense of daty,

greal energy amd the will b have things done wiell

He wasa good organiser and had evident confidence
m his own men and what they could achieve. He
expeciod high standards in everything

“Tom was my model of what a good ficld
company cofmmander should be. He was always
hionest and fair. He made his men work hard
continuously. He knew all the detaals of company
admuinistration and somehow always had the right
e oan the nght jobs, He andersiood the Tidian
sapper s characier amd capabilities and they in
tum admired angd worked wallmgly for him

I shall always tressure the memory of my

servier and (riemdship with Tom. He was saich a
upright, unscifish, thor v in all he
digd, rather reserved in manner, generous and
aiterly reliable. He was an example of the bes
Iype of pre-war regimental officer. He had o good
bemim and maght have had 8 career with wides
expernience, but he prefemmed 1o serve always
wilh Troops

RRLH writes, “Ax CRE Tih Indian Division n
Burma. 'odd Tom' ( then about 381} was a fine. fimm
and Tair keader who through his own high personal
stanadards mapired his subordmaies o Eive of
thesir besl™

gosd

TOW SEMG LG RRLH

BRIGADIER B A G BINNY CBE BA FICE

Bewen 20 November POO8, died & Sune 189,
i 0

15

Roserr Ascus Guasas Binay, the son of
Graham Binny, a well-known Scomtish water-
colour artisl, “Map” as he was generally known,
wan brought up in Edinburgh and eduscaied a1
Che lsendarm and Trinity Hall, ¢ ambridpe, where
as well as bei
represenied the University at ice-hockey. He was
commissened o the Corps on 18 Seplember
19249, completing his engineering trasming af the
School of Milieary Enginecring, Chatham

Hin Tirst appointmens was with the 1s1 Field
Squadron KE ot Aldershot. Whilst there, by a
lonig way ihe youngesi hachelor officer in the
RE Mess. he got mamied: but it did his career
e Barrm

Diuring this time whike the Squsdron was being
converied from an untimely borsed unit o a
mechanired one, he ok (ull advantage of the
bocal Facilities for fox-hunting, an merest be
masntained throughout s Army life inclsding a
wpell s Masier of the Quentia Houmds, which he

a first class rughy player, he

Brigadier R A G Binny CBE BA FICE
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humted for three wasons, and nmaing the Fayid
Ciarrison Saddle Cluebin 1955, He was alsoa keen
pole plaver :

Afer a year as a Garrison Engineer in Sootland,
he went o India in 1935 and joined the Royal
Bombay Sappers and Miners with whom he semved
more of less comtinuoushy until 1945, Minishing ap
s CRE 20 Indian Division in [4ih-Ammy, inaduding
a short spell with the second Chindit expedition
I 1945 ke went from Barma 1o Imdo-China afler
1k Japanese surrender where the 20 Indaan Dy sion
wars engaged in restoring French authorily againt
vigorous opposition by the local Anmamile
natboaakisis. Here his fluency in speaking French
was 0 greal assel. The situation was, however,
very umstable and restoration of the [acilikes in
Snigon was Tinally achicved by the employment
of surrendered Japanese sappers. He was awarded
the CHE in 1945

O retuming 1o England in 1946, Brigadeer
Binny spent a year as C0 11 SME Regiment, and
then went on a Loag Civil Engincering Course
He then spent two years gs CRE Shoeburymess,

followed by another two as Chiel Instrucior of the
Electrical and Mechanical School at the SME.

From there Brigadser Binmy wenl on a spocial
engincering course and afler commanding the
Engineer Base Group im the Camal Zone for a
st period was appoinied Chael Engincer. Home
Countses District. His last appointment was Chiel
Engincer. Exstern Command until his retsremen
im 15941

After retiremnent he took up an apposniment with
Christinni and Mielson, the Danish civil enginoers
with world-wide inserests,

He amnd his wife fimally retired 10 the charming
village of Skilgate on the edge of Exmoor

Nap Binny was known as a meticulous and shic
officer of great charm. He had a spirsied and
nidventurows approach b Hie, & marked sense of
humour and an arlistic sense 0 sdd to his
professional engincering competence and interest
in athletics and sport

He b sarvived by his wife, o son and three
daughters.

WEGEF ECNM TR LIN

COLONEL G C L ALEXANDER OBE TD
FihechE FEIM TN

Bawn 12 May 1912, died 21 July 1959, aged 77

Giramas Aviasmes was educated ot Chelienham
Colege and poined the Creat Western Railway in
1929 as a trainee civil emganeer, A member of the
OTC a1 schoal, e jened the TA (Royal Signals)
in 1934 and a year kater was commissioned in RE
Searchlights. He was called up for active servioe
im July 1939, Ar this time, scarchlight umits werne
gradually being transferred to BA and CGraham
wan rebadged a5 8 gunner

In 1941, whilst commanding a searchlight umil
in Egypt. he was required 1o ransfer to RE Trans-
portation, first as Deputy Assistant [Drector of
Transporiation, Palestine and Transjordan and
then n a similar posithon in Syria. This brought
lim active involvemen! in a nummber of majpor
railway comstruction projects, including the Haifa
Beiru-Tripoli railway and large scale depot
comstruction in Syria and the Lebanon, I was
rypecal of Cirgham s sense of loyalty that, whilst
enthusiastically transfernng 1o railway work, he
insisted on wearing his ganner badges for the rest
of ihe war

By 1942 be was in India where he Tormod
anid rained a railway construction unit and ook

Colonel G C L Alexander OBE TD
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it to Assam. The Bengal & Assam Railway
provided the key element in the line of communi-
cation supporting the 14th Army, the Ledo Road
and the aidift into China from airfields in north-
east Assam. The railway had to be maintained
under difficult conditions and its capacity
greatly increased. In 1944, at the age of 32, he
was promoted to fieutenant celonel and took
command of 9 Railway Construction & Mainte-
nance Group which comprised a railway survey
company, two railway bridging companies, seven
railway construction companies together with
over 10,000 native labourers, pioneers and
contractors. Despite the trying conditions, life
in Assam had its lighter moments. Graham's
headquarters were alongside a railway station
and one day the camp woke to an awful commo-
tion in the station yard. Three wagons full of
goats, consigned o Major Alexander Sahib, had
been detached from the local freight train. Inves-
tigationrevealed that the animals were ‘baksheesh’
from one of the earthwork contractors. Needless
to say such a gift was neither acceptable nor
desirgble and both contractor and goats were
quickly despatched oul of the area. Nevertheless,
the story of Alexander’s goats lived on in the
theatre for some time.

Returning home in 1945, he was given a regular
commission in the Corps and attended the long
Transportation course at Longmoor. In July 1949
he took over command of 10 Railway Squadron
in Egypt and during the next three years re-
established it as onc of the Corps’ regular railway
units, At the same time he greatly expand-
ed its role, bringing cut of mothbalis a number of
ex-LMS Class § locomotives to work military
trains within the Canal Zone. The high standards
he set greatly impressed the Egyptian State Raii-
way people; something that proved very useful
when, after abrogation, he was promoted to

command the Middle East Transportation Regi-
ment and took over the operation of the whole of
the railway system in the Zone, keeping trains
running in the face of freguent sabotage and at-
tack. For this work he was appointed an OBE.

Back in the UK in 1952, he commanded
11 RegimentatChatham before going toLongmoor,
first as CO 16 Railway Training Regiment and
then as Chief Instructor. From 1955 to 1959 he
was head of Transportation Services in BAOR
and Transporiation Advisor to Northern Army
Group; this Jatter brought him membership of
various working parties on land transport at
NATO Headqguarters as well as close contact with
the Deutsche Bundesbahn,

Returning for the last time to the UK, he was
promoted t¢ command [ Raifway Group, respon-
sible for military railway work in depots and
ports throughout the UK - at that time still a
major undertaking with over a thousand civilian
employees. From there he went to the War Office
as Cotlonei E4 {TN} and Head of Transportation
Services under the EinC, where one of his tasks
was to see through the first stages towards the
creation of the Royal Corps of Transport. On
retirement, he continued his railway work with
contractors engaged in construction and mainte-
nance work on the Southern Region of BR as well
as finding time to give active support to his local
rathway society in Ruislip.

Graham Alexander was one of the outstanding
military railwaymen of his generation. A man of
determination and strong moral courage, he had
the ability to drive and 1o ge! results and at the
same time to inspire respect and indeed affection
from those whe served with him. He is survived
by his wife, Jan, his son Robin (a regular officer
in the Corps) and his daughter Jennifer. To all the
family we extend our deepest sympathy.

F1IP MW CFR

BRIGADIER ] C B WAKEFORD
In the memoir for Brigadier } CB Wakeford CMG, printed in the August 1989 issue of the Journal, the
date of death was incorrectly printed as 13 October 1988, it shouid have read 31 Muarch 1989,

We apologize most sincerely for this emrar,
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BRIGADIER | F GODWIN CRE BA

Born 20 March 1906, died 16 February (989,
aged 82

Janms, Freemwas Goowis was educated at Lancing
and TheShop and commissioned into the Corps
1927, After commissioning, be wenl up Lo
Cambridpe where he was at Jesus College and s
affectionaely remembered as an even lempened
extrovert, full of jokes and good fun

The early years of his service were all spent in
India. He served with the Madras Sappers and
Miners in Bangalore and Sialkot before the war
and commanded |5 Field Company in Singaporne
from 1930 1o 1941 before retuming to the Suafl
College at Quetta, 15 Field Company was one of
the first sebected for “Indianization™ and all four
subaliemns wene Indians. They included such dis-

tinguished names as Panap Narain, R K Kochhar,
M G Bewoor and A N Kashyap. After a year
with Air Support Control in Poona and Baghsdad
¢ was appointed GSOI (Ops and Flans) HQ

10 Army in Baghdad, he retumned 1o Endia in 1943
as GSO1 Plans Indian Expeditionary Force a1
Poona from where he wenl 10 Algiens, attached o
HO Tib{US) Army. By 1944 he was hack in Asia
as Colonel G5 (Ops. Plans and Air) For the Tinal
stapes of the war and retumed 1o England in 1946
10 ke up o Colone!’s appaintment in MI1. He
wis nal 0 retum o India, Afler a year on the
[Krecting Sl i Latimer o number ol senior
stall appointments followed in the Minisiry of
Defence, SHAPE and in the Cabinet (Odfice War
Plans Secrctarial. His final appointment befone
retirement in 1959 was as BGS Imelligence HD
BADR. He was appdinted OBE in 1945 and CBE
in 1959,

Cioadwin was a highly active man with 4 love of
sport. He played polo and golf 1o a high standard
and had a natural aptitede for ying which he pu
o good practice obtadntng & civilian pilot’s A
Licence amd using his skills to good effect for
engineer reconnaissance during the war years. He
ook up sailing after the war 1o (it his imenests
bemer 1o his family life owning a 10 1on Gaundbet
shoop, Among his other alents were a gl fog
good writing and takend Tor playing the pano.

He maintained his active hife afler retirement
from the Army. He was Personal Assistant o the
Managing Direcior of Skough Estates and Admin-
istrator of Slough Indusirial Health Service from
195% w 1971, During thai time be abo under-
ook many woluntary commitments in the local
community including the chairmanship of the
Buckinghamshire Flaying Fiekds Association and
Council for voluniary Services.

His wife, Peggy whom ke married in 1934 died
i 1987 amd he leaves fwo sons

BsA RES

Brigadier J F Goodwin CBE BA
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COLONEL J L NICHOLSON OBE Ba

15 T Chciober JO1 3, died 22 Awgmir 980

agedd 75

Jows Lotsiian MNecioesol was educated ai
Wellington amd The Shop, His first overseas

posting was to Singapore and

e ivvasion by the
Japanese found him organizing supplies of explo
sive 1o the 111 Indian Corps, a frustrating task per
formed with grest energy, Al the capitulbation. he

escaped 1o Sumatra where
organize the escape

chaw, ser

was appoinied Bo

1 considerable
wisly delaying his own depanine. Foe

these services he reccived the OBE, one of the
wery few awards made for this campaign, Finally
I sdiled for India in an ancienml junk with m
mavigational asds except the Pole Star aml
had made good progress until intercepted
by a Japanese Supply Tanker

As a POW he was seni with mosi other RE
officers 10 Taiwan where he became desperately
ill with malaria. beri-heri, dysentery amd spras
With no drugs and his weight down 0 four

stone, his recovery cam only be ascribed 1o
sheer determination

Life in a POW camp hiad the effect of magnify

inkg the braits, good and bad, in everyone’s chars

ter and few carried & much respect and ction
a8 “Mick™ - always cheerful, realistically optimis
e, realy to belp others and, incidentally, boost
ing morale by operating a clandestine radio
Afer the war he continued in the Service
anended the Swil College and successfully he
variouws appoiniments
Colinel. His subsequent business caneer was

until his retirement as

equally secoesaful

John MNicholson was & man of wide inieresis
military history, genealogy, sailing. philaiely
bridge and golfl 1o name but a few, He was a keen
wicket for the Corps

andd useful ericketer. keepl
1 INANY BOCHSIoNS

He deed after a long and trying iliness, a kegacy
fromi his warlime experience, patienily borme,
and will alwavs be remembered with preal affec

tiom by his mamy friends, He leaves a w a

oML, @ grandchibdren

IMM

Colonel J L Nicholson OBE BA
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MAJOR-GENERAL ) C WALKEY CB CBE

Borm 18 Ocrosher JO0F, died & October JOX9
aged K5

Wi Mapor-Cieneral Jobn Christopher (Chris)
Walkey was Engineer in Chiel at the War
(Hlice, 1954-1957, his Rear-Admiral brother
Howanh Sevmour (Bob) Walkey was also
concluding a distinguished career, in London
Their skightly sdventurous choice of calling was
perhaps only te be eapected for. as bovs, they
were the Timst two ol an enbre generalion o be
thrilled by Yool Haf Fow the Sparesl Mirin' and a
whole series of books in the same vein by their
Taber. Samue]l Walkey. As a bank manager al
Penzance. and Laler Newton Abboll, be devobed
his spare time 0 wnling bovs advesiure siories.
Chris was born in 103, his school being
Newion College. Devon, whence he passed into
the Hoval Military Academy. The Shop, in
Sepiember 1921, Afler commissioning he was
postod 10 Indlia, pxining the Bengal Sappers and
Miners. He spent six vears with them, as a feld
company oflicer, serving at & vaniety of stations
throughoul northern and north-western Inding

taking part in the frontier campaign of the
Kapuri Plaan 1930 and finally scandalizing his
commandant by opling 10 transfer o Miliary
Engineering Services. That repatedly lesser
ocrupalion engagod him as a Ciarrison EHHIM‘.‘T
for a further four years of Imibian service, mainly
m the rans-fronber ansas of Baluchistan

Those ten years among Indian roops and
frontier mbesmen gave Chris ample work and
responsibility. bul somebow they alw fosered
Inis always considerable capacily for enjoymeni
“Kather less carmesd than the averige Sapper”,
was how e was once described a1 that time. In an
even, well-balanced way he was cernainly one ol
the most cheerful of men; hamarous, ot willy;
philosophical, kindly and reassurng. ~Tt will sl
pan aut”, was a lifelong expression of his
Fosl bovweedd = one: coaibd be sure - by the messures in
his power o ensure that it would [ out,

In India, Chris sdagied his hockey prowess 1o
b, his marksmanship bo shakar, amd generally
maile the most of lile i a part of the workd that -
i iks way - offered rather moge than the Spanish
Main. Even monctanly it was rewanding enough,
for 2 hachelor, and of Chris did sometines kave
1o cumtail his bome leave he readily admitied
il was only because he couldn’t keep away
from & certain very expensive restagrant in
Piccadilly, London

India was Tollowed by an instrsctorsiip al
The Shop - a highly prized appointment. He was
still there when World War Two broke owl, bul
soum found himseli scrons the Channel on the
engineer stafl ot GHE, BEF. Retuming 1o the
Umised Kingdom kn the Dunkirk evacuation be
nexl commanded 7 Field Company. Thal was
fromm Jume 1940 until September 1941, when,
after a briel spell at the SME in Ripon, he joined
the Engineer in Chief™s safl

It was the time of the blitz and the black-out:
not &l all the Lomdon bhe knew. Still o bachelor
he Llived af has club, bomb damaged but inhabi
able. in Piccadilly: thal restaurant knew him
often: he endurexd

Then, m L jo 46 Division as CRE: ibhe
Tunisian campaign, the Salemno landings and the
firsd months of the lalian campaign, still with the
Divinbon but establishing himself as the obvious
choice for Chiel Engineer, |3 Corps, when that

Major General J C Walkey CB CBE
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appointment fell vacant in December 1943, He
held it the length of Italy, and on to Trieste,
outstaying three Comps Commanders {Generals
Dempsey, Kirkman and John Harding). His CBE
came after the Battle of Cassinos he was appointed
an Officer of The Legion of Merit (USA}in 1945,

In 1947, after a few months as CRE {(Works)
in sonth-west England, he was posted to
Washinglon as Engineer Liaison Officer
(Colonel) on the British Joint Services Mission.
Returning in 1949 he resumed his wartime rank of
brigadier as Deputy Commandant of the Royal
Military Academy, Sandhurst. By this time his
plentiful fair hair was terning white, adding to the
distinction of his square, immaculate figure: his
poise and genislity reigned as ever: and, with his
long experience of The Shop, he was the very
man for this important appointment in the forma-
tive stage of the post-war Academy; cadets of his
time will remember him to their advantage.

His promotion to Major-General came in 1951,
when he was appointed Chief Engineer, Middle
East Land Forces. It was already an uneasy situ-
ation, und almost as soon as Chris arived in Fayid
the Egyptian Government abrogated the 1936
treaty, withdrawing all labour., Accordingly for
the whole of his three yeurs in the Middie East the
burden of maintenance of ait public utilities in the
Canal Zope fell upen the Royal Engineers. In
addition intensive planning was going on for the
construction of accommedation in Cyprus, Libya
and Jordan o receive the forces as they moved out
of the Zone. Chris more than eamed the CB
awarded te him at this time.

In 1954 he was appointed Engineer in Chief.

Sailing for Engiand tn the ill-fated trooper
Empire Windrush, which was burnt out and
sunk in the Mediterranean, he arrived in London
with one suit of clothes, made straight for Savile
Row; and prompily established himself as the
best groomed member of the War Office. From
now on it was always “Your Excellency!™ at that
Piccaditly restaurant! It would be nice to record
that he once more frequented the place; but, alas,
not so; inflation had sent the prices beyend the
means of a major-general except on rare ecca-
sions which Chris perhaps relished all the more
for their rarity,

As Engineer in Chief he travelled with zest; a
welcome, cheerful, healthful visitor, the mere
sight of whom did units good. His brief speeches,
simpie and direct, had a signal quality of manli-
ness. In closer conclave there was aiways his
good-humoured, authoritative manner of calm-
ing troubled waters, or of restoring the
perspective, with just 2 few words, straight to
the point: that weil-balanced, detached outlook
had stayed with him: he was perhaps never taken
by surprise, except - he once admitted - by his
own elevation: he was essentially modest,
detightful as a companion.

On his retirement in April 1957 he set off for his
new home at Chagford, Deven, characteristically
determined fo enjoy a quict, country life as fully
as he had enjoyed his thirty-three years’ service,

He married, in 1947, Beatrice Record Brown,
who survives him; sadly, their one chiid, a
daughter, died in infancy.

REJ MBA
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BRIGADMER 1 N [ DREW CHE

B & Jume FOI2, died 2 Jowwary JH]
aed 77

Brasammen Jasss Mokes Dew, was o charscier
whime stvle and achievements will long be
remembered both in the Army and in the Post
Office, Eduocated ar Queen Mary's School
Walsall, he ertered the service of 1the Post Office
i 1938 gs an Assistant Truffic Supenimendent
[ Tebephones | Five years later he moved 1o the
postal husaness as an Assisiant Surveyor and very
soon aflerwards, as an Officer of the Army
Supplementary Keserve, he became very miuch
imvalved in the provision of postal services for the
Army at hoime and abaoad,

Krovwn as John or Nomis, be was powerfully
built and in many respects he was particularly
suited o an Army career and be Tourished i a
military atmosphere, In 1939 he served with the
BEF as 0 2 Divisson Postal Unit, bul umdoubsed]y
his owtslanding achievement was Lhe planning
ard smplementation of the postal arrangements
for OVERLORD, in all of which as ADAPS 21
Army Giroup be played a major part. Fiekd Marshal
Momgomery's requirement thal postal services
between the UK and Allied Forces in Ewrope
shoalel hegin w Tumction on [ Doy was 2 most
exscting one, but Brigadier Dvew was desermaned
that it should be met in full

It wears thiis very forcefulness which Norris Drew
beought to his work that served him and the
Forces postal services so well, Once il was
demonstrated that something needed 1o be
dome, or that an ohjective peoded b be secured.
Morris Drew would po all oul b secuse il letting
nodhing stanad in his way. Aflier the war he
remained i the Army and was later granied &
Kegular Commission, He was Direcior of Army
Postal Services from 1960 o 1970

T wias dusrimg that period Morris Drew ook over
responsibiliy for the provision of postal services
for the BN and RAF as well as for the Army. This
wils @ long overdue reform. He also ook over
responsibility for the Forces Courier Service, The
Service becamse parn of the regular onder of battle
for the firs) e under his stewandship,

He was Mentioned in Despaiches 1945, made an
OBE in 1945 and appoimted CBE in | 964

In his youth he was a keen rughy loathaller
ansl represenied bodh Walsall and StafTosdshine;
o uselful bat, e went on o caplain Army crickel
Xls He was a very knowledgesble stodent of
the T

He i survived by his wife, Pamela, a son and a
daughter

BL

Brigadier J N D Drew CBE
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THE RAJA OF FARIDEOT

Bawn 20 Jamuary [0S, divd 16 Ciober [ORG

aped 74

Cotonge. S Hamsper  Sivoe Haas
Bans Banaois, KCS1 was the East in a bong line of
Rulems of Faridkot Stae going back 10 the days of
the Mogul Emperors. They were remarkable
for their inlevest in the Army and their consis
teni lovalty o ibe Briish Crown. His Ereat
grandfather was given the title of Raja in | £46 on
Ihe conclusion of the Ist Sikh War and that of
Bans Bahadier ;o 1558 afier the Indian .\t||:|||_1_
when troops from Farsdkot kept open the vital
bridge of boats over the river Sutle). thas enabling
reinforcements and heavy artillery 1o be brought
down from MNorthem India b the Siege of Delhi
His grandfather was appoimed Farzamd-i-Saacdan
in |79 after the 2mil Afghan War, and his father
s gramed ihe personal iile of Maharags i 1918
m recognitiea of he séfvices of the Faridkof
Sappers and Miners in East Africa

Harinder Singh succeeded o the paddi on
23 December 1918 when & umall oy and he was

brought up by English govemnesses and tsors
which resulited in his impeccalde English. He
even enjoved the Times crosswond puzsle

After an the Princes” College of Lahore
he was gasenied Hon Licw and anached to the
Rowal Deccan Horse in 1930, where be hearmt
1o play pala, and them Hon Lieut o the Sikh
Regiment aler his services in the Warinsian
Operations of 1937, Two fiekl companies of the
Faridkot  Sappers and Miners ok part in the
campaigns in Bunma in World War Two and werne

remarkabde in that they were able 10 retain their
peacetime minkmum height of 50 Bins. Aler
World War Twio be was honoured with the KCS1

Farsdkot House in New Delhi, an elegant Palace
slandimg i e
Lord Mounibatien on his firsg appokniment as
Cim C of SEAC, b afier Independence in 1947
was taken over as government offices. The Raja
alo lost his titke bul was quite usdanmted aml
converted the 103 servanis” quaners w his awn
use, with airconditioning and nece furmitune.
Here he enpoyed enteraining VIPS from many
couninics. He had another bouse in the Simila
hills and from ihere used 1o drive o powerful
midorbike up mountain paths with his Rani on
e pillion,

He kept up his close interest in the Army and,
afler playing a key rode in the re-raising of
the Sikh Light Infantry during World War Twao,
bl wp their momale over the next five decades
He was Hom Col of the Bengal Sappers and
Miners and the Sikh Light Infantry for mone ihan
Ml years. atlending a parade at Roorkee in
Movember 198K, jusi before the onsel of his

ghi acres of grounds, was lenl to

kast (liness

He was cremated at Fardiot with full malitary
homouirs. He was predeceased by his wife amd
his only son bat his molber the dowager Rani
of Farmlkot is still alive, and he leaves two
daughters, the elder of whom is the Maharani
of Burdhwan

He wall be remembered with affection by those
sapper officers who served with his field
companies in Burma

WAl

The Raja Of Faridkot
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LIEUT COLONEL A J HARBY DSD OBE TD

Bown 20 August T4, digd 27 October [O89,
aped 85

Anrmvivi Jasves Hansy, known o his many friends
ms George. was borm i Dover on 29 August 15906,
He was devoded 10 his parents, Travers and Maud
Harby wha lived at Cranboume. Castle Avenue,
Duver, Kent, which is still the family home. He
wis educated &t Sherbome School, and al Jesus
College, Cambridge, whene e took his degree in
engimeering. He had a life-long affection for his
college, and atiended college reunons right up 1o
his penultimate year.

It was here that his tabent for rowing was disoov.
ered and developed. He was privileged o be
coached by the legemdary Steve Fairbaim, and
represented his college af university and national
level, winning the Grand Challenge Cupat Henley
Regattn in 1930 and 193], under the colours of
London Rowing Club,

The climax of his sporting career was in 1930

when he rowed for Britin in the Empire Games
at Hamilton, Ontane. He either participated in or
anended s a spectator, every Henley Hegana
from 1925 10 his death

He held several posts as a comsultant civil engl-
meer before the oubreak of the Second Workd
War in 1939, The outbreak of war in 1939 marked
lor Cieorge the start of & new and distinguished
career. e was lucky 1o be evacunted from Dunkirk
and, ksler, saw active service in Egypl amd, mast
imyportantly, n the construction and rebuilding of
the bridges and roads that enabled the Eighth
Army o move through Italy. Al the end of the war
hee had afioined the rank of heutenani colonel and
ws awarded the DS and OBE. One of his Nellow
fficers once remarked 1hat he had pever mel a
maan who was so determned 1o wan the war; and
yet he approached the serious business off soldser-
img with & wry sense af humour, typical of the
generation g whom we must be cternally grateful
lor preserving our present [iberties.

Adler demobiluation, he moved 1o South Wales
where he eventually became Traffic Manager of
the Sieel Company ol Wales, enduring with for-
titude and patience, frequent changes in political
palicy in the seel Indusiry. He was always o wise
and sympathetic manager of men and gove of his
time unstintingly, frequently in the middle of 1he
night, 1o resolve dangerows strikes and dispuses.
He was loved by all those who worked with him:
the many representatives of the companies and
Businesses with whom e deall. This was amply
demonstraled by the gifts that he received and
valedsclory parties given im his honour when he
redired to his Father s bome in Dover in 1968, The
arm chair, which ke used for the last remaining 21
vears of his life, was given by his friends in
British Rail, who described him as “almost a
rallwayman™,

He was now free 1o engage in his two faveuriee
hobbies, gardening and photography. In the carly
wears of his retirement. he was able 10 combine
this with a semes of exlensive boars, including
South Africa, Australia and the Far East, visiting
friends, relabives, wardime siles and comrades
The Las of such Erips was in 1982, He shaned with
his wife, Mary, a passion for adventure and travel,
andd o bove of beauty and goodmess. He was a
devoled father and grandfather, and an exem-

Lieut Colonel A J Harby DSO OBE TD
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plary husbami. He retamed o the emd an almost
schoolboy pest for life, He loved 1o stay with his
daughter and her family in Ineland, amd enjoved
the sporting fac ilities availshée there, He was no

mcan shol either, and carried a gun up o his las
year of hife

He & survived by his wile, Mary. a son and a
daughter N

LIEUT GENERAL S1R WILLIAM
STRATTON KCH CVO CBE DSO

B 15 O roher PW1F

divd 25 Novembher U89, geed 86

Lt Giewimal Sim WilLias 5T s KCH, CVD,
C DS, i died of 2% Mo Bser il the age
of &6, was one of the select bamd of Royal
Engincer odficers, tramned a1 the Roval Military
Academy, Woolwich, who did o much o help

the development of our colomal ferriloriés
betwoen the Wars, and then wend on e excel 2
commanlers and stalT afficers during the Secomd
Warld War amd its afltermath

William Henry Strafton was the som of Lical
Colonel H W Stratton, OBE, and was bom on
15 Ociober 1913, He was edicaied &1 Duilwich
and The *Shop”, snd wis commasskoned into the
Sappers in 1924
respecied as an able, sirakghiforwand soldier, whose

Throaigheial lis life he was

honesty of purpose and constfuctive approach
impressed all wha met him

He was sent 1o the Gold Coast in 1927 whene he
was imitially responsible for the survey of
the maper road develspmend programoe o
progress o that time; be baier served with the
Calomy s Public Works Depanment, supervising
the comstruction of many Rundreds of mikes of
now roads upon which the economy of Ghana
shill depends

He was selected for the Sall College
Camberley in 1935, ansl had the good fortume o
e one of the sudents sent on attachment 1o (e
Gierman Army n Augusd 19390 Aller visanng the
Gierman Infamiry and Panzer Schools near Berlin
hie was senl 1o the 24th Infantry Division, and was
present during what wrmed ol 0 be s last

exercise before war was declared. He had mdeed
taken pari. quite unknowingly, i the fimal
rehearsal for the mvasion of Polamd! Own his kasg
night in Germany be dined en fomille with
Giemeral Dibeecht, the 2448 Duvision s commuander
[Hbrechi was Later imphicated 16 the plol 1o assus-
sinate Hitler im July 1944 ard was eveculed

During the War, Stration rose rapidly  Trom
or Gieperal ST (Trainmg) at
GHOQ Home Forces, respomsible for planming
the destingd fof

mjor b B

apor excrcises for froops
the Allied Ia g% in French MNorth Afnca and
the invasion of Nommandy. He himscll saw
service in neiber theatre, bul was sent instead
1o the Mediterranean in Seplember 1944 10
take commamnd of 169th Infaniry Brigade of
S61h Division i Charles Keightley™s Sth Corps
i Haly just before Alexander moved Sth Army

secretly across the Apennines fo aftack the

Lieut General Sir William Stratton
KCB CVO CBE DSO
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Gothic Line on the Adriatic side.

Stratton’s brigade led 36th Division's successful
breaching of its sector of the Gothic Line, and
went on to play a prominent patt in the battles of
Monte Gemmanane, Ceriano, and Savignano,
which brought 8th Army into the sodden water-
togged plain of the Romuagna. He then fought his
brigade over its many river lines until winter
brought the fighting to a halt on the River Senio.
For Alexander’s final offensive in Aprif 1945,
Stratton’s brigade was specially eguipped with
the amphibious Landing Vehicles Tracked (LVTs),
in which they carried out the vital turning move-
ment seross Lake Comacchio to out-flank the
German defence of the Argenta Gap. His success
led to the British break-through and destruction
of German Army Group 'C’ on the banks of the
River Po. His brigade then led 5th Corps’ crossing
of that great river at the start of the final advance
to Trieste. He was awarded the DSO for his
services in Italy.

Immediately after the War, he spent a short time
a5 4 Major General in Australia, and a year at the
Imperial Defence College before becoming Chief
of Staff, BAOR in 1947, He was one of the first
commandants of the Joint Services Staff College,
and then went to Washington as Head of the

British Joint Services Mission in [952 at the time
when NATO was being formed.

After commanding North-West District and
42nd Lancastrian Division, his career came round
full circle when he was appointed Commander
British Forces in the Colony of Hong Kong in
1955, Two years later he joined the Army Council
as Vice-Chief of the Imperiat General Staff just as
Duncan Sandys wus carrying out his ‘Big Bang’
Defence Review, which made nuclear weapons
the basis of British Defence policy, and thereby
enabled the Macmillan Government to end
National Service. He was Field Marshal Huil's
right hand man in arguing the operationat case for
a regular army of adequate size in the nuclear
era. History suggests that they arrived at 4 very
sensible shape and size for the Army, which has
stood the test of time.

Stratgton retired from the Army in 1960. He spent
two years us Inspector General of Civil Defence
before joining Babcock-Wilcox as Chairman of
three of their subsidiary companies. He retired
finally in 1971,

He married Noreen Mabel Brabazon,
daughter of the late Doctor F H B Noble of
Sittingbourne, Kent. They had no chiidren.
Noreen survives him. WGFJ

Memoir in Brief

A Brief Memoir is published below on a distinguished man whose death has been noiified recently in
the national press and who served in the Royal Engineers during World War One.

T C Nicholas OBE MC died on 13 November
1989, aged 101. He was a geotogist and seaior
Fellow of Trinity College. Cambridge where he
served as Senior Bursar for 27 years.

In 1914 he had been a Research Fellow at
Cambridge but in 1915 was sent from the War
Office to join the staff of the Dardanelles
expedition as Map Officer. In Cairo he met
T E Lawrence who, while disapproving of the
operation, agreed to take charge of all the map
printing required in Egypt. Returning to England

on leave in 1916 he was transferred to the Reyal
Engineers and joined 3 Field Survey Battalion on
[ July for the Somme Battle during which, on a
few occasions, he was sent to take panoramic
photegraphs from the front line. He was awarded
the MC. In 1917 the unit was moved to Flanders
for the Passchendaele Battle and in January 1918
to the then quiet St Quentin Front.

In 1918 he was made an OBE and premoted
Lieut Colonel before being demobilized and
returning to Cambridge.




Correspondence

HeLicorTER MINELAYING

From Major General F'W E Fursdon CB MBE

Sir, - 1 was delighted to read Major Bailey's
article in THE ROYAL ENGINEERS JOURNAL
of December 1989 about minelaying by helicopter
-asubject which Captain J J Miler of his Squadren
had previously written about in THE SAPPER of
June 1989 under the heading ‘A New Concept’.

My particular pleasure lay in the fact that
Major Bailey's 51 Field Squadren had resurrected
and further developed a concept first tried out in
the UK by the RE Team at the School of Infantry,
Warminster, in February 1959 - over thirty years
ago! Using & RAF Wessex helicopter, and flying
just a couple of feet up, we laid our specially
camouflaged mings directly onto the ground
surface by free drop. We used another Wessex o
ferry mines forward to us in bulk, using an
underslung net.

Having excitedly briefed the SME (as it then
was) at Chatham of our unofficial trials, the Field
EngineerSchool -underLieuvtenant Colonel Roddie
Harradine - very witlingly embraced the concept
and developed a mine chute which worked well.
Photographs and details of the School of Infantry
trial and the SME mine chute, together with
discussion of the future tactical implications of
minelaying by helicopter, were subsequently
published in an article in the United States’s

THE MILITARY ENGINEER of September 195%:
and later republished in the Journals of both the
Canadian and Norwegian Army Engineers, Sadly,
despite all the SME and Schooi of Infantry effost
that had been put inlo these stimulating trials,
Army interest in the concept just faded away to
nothing. [tis therefore marvellous to see helicopter
mineglaying re-bom with 51 Field Squadren, and
I only hope that they will be mere successful in
their endeavours than we were.

The concluding paragraph of THE MILITARY
ENGINEER article tan as follows:

‘From this assessment, the enormous advantage
of the technique isapparent, Many of the drawbacks
are capable of sclution, given the time, money
and development work needed. Asthey are solved,
they will enhance the already preponderous
advantages. It must, therefore, be recommended
that - within the obvious tactical limitations -
helicopter minelaying be accepied as a proper
mine warfare technigue available to the Amy. It
is also recommended that future mine designs be
suitable for the helicopter technique of laying.
This affects fuse design, arming systems, physical
shape, weight and camouflage. If these two
principles are accepted, the ideal mobile minefield
will one day become a reality.”

Will it? One just wonders ... and hopes ... -
Yours, Edward Fursdon, Eim Tree Cottage,
Ridlands Lane, Oxted, Surrey, RH8 OTU.
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PROIECT MANAGEMENT IN
CONSTRUCTION
Second Edition
ANTHONY WALKER

Published by BSP Professional Books, Osney
Mead, Oxford, OX2 QEL - Price £21.95
ISBN 0-632.025[7-4

A Boox for Students and potential project managers
in construction.

The book is designed to promt those involved to
re-examine, analyse and correct the organizational
structures used. The foundation of the book uses
the systems approach to management from which
central ideas pertaining to the construction industry
can be applied. The text concentrates upon the
way in which the people involved in projects are
constituted, their interaction and coordination,
and the resulting decision-making process, which
forms the basis of effective project management,
The new edition has a new chapter on project
leadership where case studies are analysed against
the theoretical model.

The chapter on ciients has also been revised
taking into account recent work in the area.

SPS

THE TECHNOLOGY TRAP - SCIENCE AND
THE MILITARY
TimoTHY GarDEN

Prive £16.95 UK, $24.00 overseas
ISBN 0-08-036713-0

Twis book, written by a serving officer in the
RAF, has much to recommend i1, Tt is a slim book,
but it stil] manages to contain within 137 pages a
comprehensive and wide-ranging look at how
modern technology has been and can be applied
to present and future warfare. The book provides
a brief history of land, sea and air warfare, an
examination of current technology areas such
as chemistry, materials and nuclear physics, and

a useful summary of how these technologics
might be used in futvre sea-air, land-air and
space batties.

Faced with the requirement to contain the whole
of modemtechnology within 137 pages, the author
has been forced te cut comers with his arguments,
and leave many questions unexplored. He has a
natural bias towards the weapons of his own
Service, which occasionally leads to contentious
treatment of other areas - I would for instance
have Hked to have seen a closer examination of
the rele of the anti-tank helicopter in the Land-
Air Battle.

That said, this beek is goed background reading
forthoseneeding anoutline introductiontomilitary
technelogy. The technology trap is with us -
indeed we have been caught by it ever since
warfare began. This book may help officers, and
especiatly those not inclined towards technical
matters, to understand that tactics and technology
are inextricably linked, and that the understanding
of the military craft requires a study of both.

PMB

BOOK NEWS FROM INSTITUTION OF
CIVIL ENGINEERS

All books in this section are published by
Thomas Telford Ltd and are obrainable from
Thomas Telford Lid, Thomas Telford House,

{ Heron Quay, London EI4 9XF

THE CHANNEL TUNNEL

Price £18.00 UK, £22.00 overseas
ISBN 0-7277-1545-3

Tue Channel Tunnel is the most exciting and
mostexpensivecivilengineering projectundertaken
this century and it has already attracted worldwide
interest. This provides & broud account of the
development of this project, from financing and
management to design and construction.
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REINFORCED EMBANKMENTS

Price £I8.00 UK, £22 00 overseas
ISBN 0-7277-1545-3

Increasep demands for improved toad and rail
links on Britain’s aiready overcrowded transport
systems and the lack of good guality building
land are forcing engineers to construct embank-
ments with steeper side slopes and on fower grade
solls. The use of reinforcing geotextiles is one
way of overcoming the problems this presents,

IMMERSED TUNNEL TECHNIQUES

Price £60.00 UK, £67.00 overseas
ISBN (.7277-1512-7

This volume draws together a wide range of
international experience in the techniques of
planning, design and construction of submerged
tubes, These tunnels have many uses outside their
principal application for raii or vehicular traffic,
such as services, effluent outfalls, water intakes
and building substructures.

December 1989 Journal Awards

The Pubiications Commitlee announces the following awards for articles of special merii published in

the Decemberi989 Journal:

AIRMORILE SAPPERS
by Major W A Bailey - £60
The Korur BrRiGE
by Captain J E B Lockyer - £50
ArmoUred Encinesr VEHCLES - HAVE The GERMAN ExGineers GoT IT RiGHT
by Lieut Colonel ) S Farmbrough - £40
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Sanders Road, Finedon Road [ndustrial Estate,
r b Wellingborough, Northamptonshire.

1 Telephone: (0933} 228012 Telex: 312674
(0933) 441935

. |

Telefax:

Design and manufacture of coolant systems comptising coolant-to-air radiaters, oil-to-air
radlators, oll-te-coolant tubular heat exchangers, high performance evaporators and con-
densers for refrigeration, special high performance coolant-to-alr heat exchangers for
cooling efectronics equipment and the repair of the above items.

We are general and specialised sheet plate and metal fabricators in ferrous and non-ferrous
materials with a maximum capacity of 12,5 sq ft by 2.5 tonnage In welght, Including the
manufacture of engine alr liltration, exhaust systems, fuel, oif and water tanks, stowage bins
and track guards, slc,

Qur metal Joint techniques incorporate the latest equipment including welding with MIG and
TiG processes and are carried cut by MOD approved welders on ferrous and non-ferrous
materials [ncluding armour.

Qurmetallinishing Frocesses include phothalin to MVEE Specification 03/11 and painting
to MVEE Specification 666 and hot dip tinning to MVEE Specification 1131.

THE COMPANY IS REGISTERED TO A.Q.A.P. 1 EDITION 3 AND IS
A CONTRACTOR AND SUB-CONTRACTOR TC MOD (UK)

e

|BIGHTON]

A Company in the Granges Aluminium Group

THE STORY OF
YOUR LIFE!

Square One Publications specialise in
mini editions, short print runs with
high quality production. Why not share
your memoirs with family and friends?

National Stockholders of:-
Aluminium, Brass, Copper,
Bronze, Stainless Steel,
Cast Iron, Plastics & Fasteners

For details and quote write to:- TELEPHONE LONDON
' SERVICE CENTRE
Square One Publications Metals - (01) 281-5311
Saga House Plastics - (01) 281-5637
Sansome Place Fasteners - (01) 281-5216
Worcester Export- (01) 281-5129
WR1 1UA Fax-  (01)272-2358
{0905 25208 \ Y




The EKA Simple Rail Transfer Equipment (SRTE). A
simple and efficient way of off-loading and transferring
containers, ammunition flatracks and similar heavy
loads from ground to rail or road transport.

7

R

o

N e Fadl .

Flatrack loaded onto a DROPS vehicle

EKA Limited

Valkyrie House, 38 Packhorse Road, Gerrards Cross, Bucks SL9 8EB
Telephone: 0753 889818 Telex: 847659 EUREKAG fax: 0753 880004
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