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JOINT PROFESSIONAL MEETING THE USE OF EXPLOSIVES

area where research into past ideas may yield a jackpot, just as much as the
application of the latest technology.

Forward thinking needs to cover all our Corps functions, including Survey, Postal
and the multifarious aspects in peace and war of civil, electrical and mechanical
engineering. If the powder train truly catches the spark, I fear for the poor editor who
will have to handle an ever increasing flow of your contributions.

To read the crystal ball aright lies in your hands as readers of, and hopefully
contributors to, this Journal.

Joint Professional Meeting
The Use of Explosives

MR H A SWINNERTON, PP Institute of Explosives Engineers and Fellow of the
Institute of Demolition Engineers, and MAJOR A J MORTON RAE, Senior Instruc-
tor Fieldworks RSME, presented a joint paper on The Use of Explosives to a
Meeting of The Institution of Royal Engineers and the Kent Branch of the Institution
of Civil Engineers at Brompton Study Centre on 13 March 1979. Over 200
attended and over 150 attended the buffet supper in REHQ Mess after the Meeting.
Mr Dennis James, Chairman of the Kent Branch, in introducing Lieut Colonel B R
Rawlings who chaired the Meeting, welcomed, in particular, the "Contingents" from
Kingston and London University.

Mr Swinnerton, who had served in Brompton Barracks over thirty years ago had
entitled his talk "Blast it-I'm here again!" He explained the philosophy of the civil
use of explosives. In the minds of the civil experts the clearance and disposal of the
results of the explosion were of great importance. For example it was of little value to
demolish a structure in minutes to spend the following weeks hand breaking the
debris, when, with skill the debris could be readily handable and in some cases
(beams etc) could be reclaimed and used again. He emphasized this point when
discussing the demolition of a steel beam and slab bridge, the explosives expert split
the slab longitudinally with successive cuts to permit the crane removal of the RSJs
still encased in concrete. He also discussed the difficulty of demolishing post-
tensioned structures, especially some tall buildings. He illustrated his talk with slides
and an interesting film which he had "produced".

Major Morton, who had organised a small display to show a range of Service
equipment, opened his talk by setting the scene showing that the perceived threat led
to the role of the Defence Forces and their priorities. These- in turn- influenced the
thinking, organisations and equipments. He explained the aim of military demoli-
tions, the use of the equipment and the "one-shot" philosophy to enable the audi-
ence to appreciate the reasons for the different techniques employed by the military
and civilian exponents of the art. He emphasized the speed in emplacement,
economy of use and simplicity of technique were prerequisites of a "one-shot"
success. On the future he concentrated on increased ability to demolish large modern
bridge structures.

The formal discussion centred mainly on five areas; the use of remote control
detonators; the recognition of bridge types; the desirability of "built-in" demolition
convenience at design stage in modern bridges, particularly post-tensioned struc-
tures; the responsibilities of Junior NCOs in charge of demolitions and the successive
failure to demolish a well known resort pier!

Major General J C Woollett CBE MC proposed the Vote of Thanks to the
speakers and the organisers.

The discussion continued informally well into the night and all agreed that it had
been a very well attended, interesting and enjoyable evening.
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Tomorrow
The conference then turned its attention to the future, and the Director of

Combat Development opened the batting, looking ahead to the 1990s. His presenta-

tion dwelt mainly on the importance of delaying the enemy while at the same time

retaining mobility for our own formations; his message presented a formidable

challenge to the Corps. There followed presentations and discussions on barriers,

which included recent developments in mines and research in other fields. Under the

heading of Mobility the conference heard about, and discussed future trends in,

bridging and methods of breaching minefields. It was clear that enormous problems

will face the Corps on the battlefield of the future and that the role of the Corps will

continue to be of crucial importance.
RE support for the RAF both now and in the future came under the spotlight, and

it covered assistance to Harrier operations and the daunting task of keeping RAF

airfields open after attack both in the UK and in Germany. It was very helpful to hear

from VCAS, Air Marshal Sir Peter Terry, of RAF Plans for the development of

future generations of combat aircraft.

CORPS MATTERS

Manning And Recruiting
The final day of the conference was devoted to manning and Corps affairs, and the

proceedings were opened by the Deputy EinC, Brigadier R W M Lister.

He gave details of our shortage of officers, but pointed to a more encouraging

picture in the field of officer recruiting in both quality and numbers. Regiments will

be short of junior officers in the coming year, and Brigadier Lister suggested that

commanding officers should beware of merely sharing out more duties on to fewer

shoulders. He said that there was plenty of evidence to suggest that as a Corps we

tend to over-supervise, and that there is probably scope for further de-centralisation

to our NCOs, where quality is generally very high.

Brigadier Lister explained that in the rank of major our problems went further

than mere numbers; in present circumstances we were having difficulties in getting as

many officers out to all-arms posts as we would wish, and action was necessary to

improve this situation. He said that officer shortages would certainly cause difficulty,

especially in the shorter term; however, it was vitally important that we so arrange

our affairs that officers feel they have a worthwhile job, quality of life, an element of

fun, their share of sport and career opportunities appropriate to their talents and

interests.
Turning to soldiers he said that though we are now just about up to strength we are

heading for shortages. Recruiting is running at a lower level than is required. We are

losing too many soldiers after only short service, and we are faced with an otherwise

welcome increase in our manpower ceiling. The Deputy EinC emphasised the great

importance of doing all we could to cut both recruit and trained soldier wastage. In

this connection he said that the Adjutant General had told EinC that he was in no

doubt that the Government would honour in full its forward commitment to the

Services. He spoke of the importance of the junior entry and of studies on the

possibility of accepting more juniors into the Corps. He covered a number of more

detailed points, such as the importance of writing good annual reports; the measures

that were being taken to improve the selection procedures for NCOs for the training

organisation; the shortage of clerks and the need to persuade soldiers to transfer

from other employments to the clerical roster; and the critical need to get the really

promising young soldier promoted Lance Corporal very early in his service.

Brigadier Lister concluded by saying that the officer and soldier manning picture

was not rosy, but equally there are many promising developments, which he touched

on, and he stressed the critical importance of retaining in the Corps the trained

officers and soldiers we must have to fulfil our role.

Care of Equipment
Brigadier J A Notley, Commander ESG, gave a short presentation aimed at
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bringing home the need for more attention to the care and maintenance of plant andequipment. He illustrated his presentation with a selection of "horror" slides of plantand equipment in poor condition

TIIE SIMS PAPER
The Paper

The EinC introduced Major M A St C K Sims, a squadron commander in 28Amphibious Engineer Regiment, who had been asked to produce a paper on"Sapper Influence in the Army" which had been distributed to all attending theconference. He had been invited to feel uninhibited by current practice or by theviews of senior officers in presenting his case, and encouraged to be provocative. Hewrote a good paper which was important not only because of the views it reflected,but also because they are perhaps the views of many younger officers who have muchof their careers still before them.
The paper opened by saying that there was a widespread view that the influence ofthe Corps in the Army had declined over the years, and it aimed to examine thesubject with a view to recommending how it could be enhanced.The paper discussed a number of topics which relate to the subject, some of whichare shown below:
(a) An analysis of what we mean by influence in the Army, and it pointed out thatit goes beyond having our share or more than our share of the top posts.(b) Discussion of Sapper officers' performance at the Staff College since 1974,going on to question why more of our officers do not get senior all-arms commandposts. It suggested that the RE commanding officer is so burdened with the complex-ities of running his regiment that he fails to shine in the field of tactics. The problem isfurther exacerbated in its view by the confidential report chain, which is forced on usby our present structure in BAOR.
(c) An assertion that as a Corps we are poor at delegation, and it gave a tellingexample to make the point.
(d) A discussion on engineer command arrangement in BAOR divisions.(e) An analysis of PQS2 results with the sinister falling pass-rate of RE officersover recent years.
(f) An argument against allowing so many of our officers to be sent to grade 2weapons posts.
(g) A plea that we get more of our best majors into all-arms staff posts.(h) Some views on the employment of PQE officers.(j) Recruiting and education of officers, and it called for soldierly qualities to bethe first criteria in selection. It wanted our officers to be more articulate, and thoughtwe should accept some with arts degrees.
(k) Special streaming and grooming of our most promising officers.(1) The appointment of Honorary Colonels of regiments.The conclusions and recommendations are set out in full below.

Conclusions
"Influential positions in the Army are found amongst those jobs which are filledby officers from any Arm or Service which range from the most senior appointmenton the Army Board to the principal Grade 2 Staff Officers at Task Force and FieldForce Headquarters. Alternatively they are filled by experts of any rank.Sapper influence in the Army may be on the decline. This can be attributed to:(a) Sapper commanders not paying enough attention to all-arms matters and sonot being recognised as having ability to take all-arms command or staff appoint-ments. A heavy work load and over commanding are offered as reasons for thisblinkered approach.
(b) COs, who are amongst the best officers of their age and rank, do not havesufficient access to Task Force or Divisional Commanders. The Regimental HQcould be reorganised to allow the CO and 2IC to advise at Task Force level if thequality of 21C improves.
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(c) A poor performance at PQS2 due to lack of motivation and inadequate

preparation, leading to a reduced number of influential Grade 2 jobs.

(d) Insufficient streaming before Staff College to ensure that the best officers are

trained for the General Staff, and only those with the desire and aptitude are trained

for the more limited Weapons Staff.
(e) Insufficient streaming to create experts of any rank.

(f) Possibly too much insistence in the past that the Corps recruits officers with

degree or professional engineer training potential as opposed to soldierly and literary

qualities.
(g) A failure to foster our outstanding young officers to ensure that they have

every opportunity to reach high rank. Fostering could be implemented through an

Honorary Colonel system.
(h) A failure to ensure that the best reporting channels are used to report on

COs."
Recommendations

"It is recommended that:
(a) The Sapper CO replaces the squadron commander as the Task Force com-

mander's adviser giving him greater opportunity to be recommended for all arms

appointments.
(b) Closer attention is paid to motivating and preparing officers for Staff College

training, including diverting our-best officers out of the Weapons Stream.

(c) The present emphasis on recruiting soldiers as opposed to engineers is con-

tinued and if possible weighted towards recruiting more officers with a literary

background as opposed to an engineering background.

(d) PQE officers are recruited for Professional Engineer jobs only.

(e) Experts are cultured in a variety of faculties.
(f) An Honorary Colonel of Regiments system is introduced as an aid to keeping a

close watch on the career opportunities of outstanding young officers."

Introduction of Paper
In introducing his paper to the conference Major Sims said that he found his

attention drawn increasingly to the animals on the quartering of Great Britain's Coat

of Arms-the lion and the unicorn. He felt that perhaps their characteristics have

something in common with Sapper officers. Sapper officers could be described

collectively as having a lion's heart and a unicorn's mind: a mind which is perhaps a

little prosaic though sound in its approach to nine out of ten of life's problems but

absurdly eccentric in the tenth. He said that he felt the tenth part was a saving feature,

and the balance was what had made the Corps great in the past. We have had fine

engineers, academics, lay preachers, administrators and unusual soldiers. In its

off-spring the Corps have reason for pride in the Royal Air Force and the Royal

Corps of Signals and there is an impressive history of innovation on the battlefield.

But Major Sims pointed out that nearly all these examples were in the past, and

modern examples are conspicuously absent. He asked whether the presence of the

dull and prosaic unicorn characteristic with that saving but small one tenth part of

eccentricity had overwhelmed the spirit of the lion. Further questions came to mind.

Are we too married and methodist? Do we affect or influence modern warfare as we

should? Do we have an articulate voice in the Army which commands respect and

attention?
With this provocative introduction he invited discussion on his paper.

Discussion
It will surprise no one that Major Sims had laid the foundations for lively

discussion which covered almost every aspect of the Corps. It is impossible to

summarise it fairly, but some of the points are shown below:

(a) The attention now being given to officer recruiting was widely welcomed, as

was Corps policy to place more emphasis than in the past on leadership qualities and

less insistence on academic excellence. For all this there was one officer who argued

compellingly against allowing engineering standards to be degraded.
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(b) Some thought that our image has become rather dull and that the quality of lifein regiments is not as high as it might be.
(c) Many thought that our officers lack all-arms experience and that we must getmore officers out into all-arms posts. However, it was equally argued that ultimatelythe Corps will be judged by how well we do our work in support of the Army, andtherefore we must keep good officers running the Corps.
(d) It was thought that too many of our officers are drafted into weapons staffposts and that this is not in the interest of the Corps or individuals.EinC ended the discussion by thanking Major Sims for his very valuable contribu-tion to the conference in the form of his paper and the discussion it generated. Heundertook to take note of and follow up on what was said. He described the setting upof his own officers careers board with the aim of prospering the careers of RE officersin line with their interests and abilities.

E IN C'S CLOSING ADDRESS
In his closing address EinC thanked the Commandant of the RSME and his staff forall the admirable arrangements that had been made for this large and complicatedannual event. He said he thought it had been a particularly valuable conferencewhich had produced some excellent debates and he was particularly pleased to havehad so many influential guests present.

In reflecting back over the points raised during the conference, EinC said thathaving heard Brigadier Glover's presentation on the Soviet threat, we as Sappersshould be left in no doubt about what it represents for us. We should now be wellaware of the complexities of the I(BR) Corps task and we must ensure that ourorganisation is right, our command and control is appropriate, and that we get themost out of our men and machines. He referred to the VCG's address and said thatalthough the allocation of extra manpower is a great source of encouragement, it wasessential to recruit and hold our officers and soldiers. In this connection he stressedthe importance of our revised career structure for soldiers and pointed out thatalready the indications of its effects were good.
EinC emphasised that the future of the Corps rests in our ability to recruit reallygood young men fit to officer the Corps; everyone has a part to play in talent spotting.He mentioned again his careers board which will monitor the careers of all ourofficers to ensure that their potential is fully used. He recognised the importance ofall-arms experience and he would press hard for the good General Staff grade 2posts. He touched on the importance of giving the young responsibilities early intheir careers, and he endorsed the need for adventure and sport; he stressed thatArmy life should be fun. He recalled that life in the old days always seemed busy butwas perhaps better managed; people were not trying to do the jobs of those two orthree below them. More use was made of the talent of warrant officers and sergeants,with the result that they had more authority, dignity and influence which has nowbeen partly eroded. He was well aware that many of our problems started at the top,and he suggested that all from himself downwards should relax more and allowresponsibility to rest where it properly belonged.

In concluding, General Campbell said his message was to move forward withhope, but he suggested it is not a time for faint hearts. He reminded the conferencethat we have a fine record which is the envy of the Army. The future presents achallenge which we must face together, as there is some important thinking to bedone. He stressed the importance of good communication for the development ofand the exchange of innovative ideas at all levels. He urged a greater use of ourjournals and magazines, and said he wanted to hear as much from the ranks of theCorps as the Corps did from him.
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(b) The New All Arms Organisation: Four Armoured Divisions, the Artillery
Division, command of Battle Groups direct from Divisional Headquarters.

(c) Reduction in manpower of about 10%, largely to fall on the logistic tail.
Within these Army-wide parameters the Sappers had to lay down their own as a

basis for planning. These also had to take into account the equipment changes due to
occur coincidentally during the period of restructuring principally the introduction of
the Chieftain AVLB (Armoured Vehicle Launch Bridge), the CVR (Command
Vehicle Reconnaissance) series and the CET (Combat Engineer Tractor), and the
phasing out of the Mark VII mine. The engineer parameters became:

(a) All combat engineers in 1st British Corps would be concentrated in four large
Armoured Divisional Regiments.

(b) The CO of the Armoured Divisional Engineer Regiment would be the CRE.
(c) The Field Support Squadron would subsume the responsibilities of the Head-

quarters Squadron for regimental administration.
(d) The Armoured Engineers would become armoured bridging only with a

Troop in each Divisional Regiment.
(e) The Amphibious Engineer Regiment would be reduced from seventy-two to

sixty manned rigs.
(f) All Corps requirements for Engineer Resources would be concentrated within

the Corps under the "One Base" principle.
Organisation

Throughout 1975 the organisations arising from these parameters were subjected
to a very detailed scrutiny which was to culminate in the trials in the autumn.
Preliminary examination and CPXs (Command Post Exercises) revealed numerous
weaknesses even before the autumn exercises and this decided the CCRE to under-
take these exercises on the basis of a trials organisation which appeared to be nearer
to the eventual required solution.

The main changes included:
(a) The establishment of a full Colonel CRE in addition to the CO of the

Divisional Engineer Regiment.
(b) Numerous additional posts in the command and control structure to allow

particularly for adequate communications cover.
(c) The division of the very large Field Support Squadron into a Forward Ele-

ment, comprising essentially the Armoured Engineers plus all that which could be
carried on wheels; and a Rear Element, essentially the echelon with the more static
support elements.

(d) Consequent upon (b) and (c) the reduction of the strength of the Field
Sections from nine to about seven.
Manpower

At this stage it is worth examining the problems of apportioning manpower a little
more closely. This was the critical consideration in 1975 when it was necessary to
focus very clearly on what were the true priorities. Then, as now, it was necessary to
be sure that each Sapper could be justified in the light of the contribution he would
make towards defeating the enemy. Who was more important, the combat signaller
in HQRE or the combat engineer building a Medium Girder Bridge (MGB)? (Photo
1).

Were either of these more necessary than the infantryman operating his MILAN?
Of course all are interdependent but if the right balance was to be struck and if the
proliferation of inessential overheads was to be avoided the criterion of operational
effectiveness needed to be applied rigorously. For example a Field Squadron Head-
quarters is some forty-two strong. The majority of these, at least thirty, exist purely
for the purpose of planning and executing the work of the nine productive Field
Sections and six items of productive equipment (CET and LMD (Light Mobile
Digger)) that exist in a Field Squadron.

Two questions arise.
First, do we really need large "Independent Field Squadrons"? Could not the

a 0 a 5
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As to plant, again a rigorous consideration of true priorities is essential . The civil
engineering comparison of machine equals x thousand men does not necessarily
apply when the product is demolitions prepared and mines laid. A Size 2 tracked
dozer may play its part in getting men underground or digging obstacles but it must
be thought of as a package: the dozer, the lowloader, three operators and some
REME backing. Furthermore, its firepower is nil.
Nine-Man Sections

A constant nagging temptation throughout the restructuring exercise was to
reduce the size of the Field Section from nine men, indeed, the original Wide
Horizon establishments showed one eight-man Section in each Field Troop. The
1975 trials establishments dropped the Field Section strength to between seven and
eight simply to produce the cover for the extra posts that were required (CRE,
signallers, armoured engineers etc). This matter was focused upon in some detail.
Could we get away with only eight men and so save 144 out of the overall Corps
engineers establishments? This view looked most attractive for a time and was
supported by those who argued that there are few engineer tasks that actually require
nine men. The matter was resolved by wiser heads pointing out that in the realities of
war there are operational considerations (casualties, local protection etc) which
divert men from actual engineering, and the CCRE therefore made a stand on the
principle of the nine-man Section. 144 Field Sections of nine men each became a base
line agreed by the Corps Commander from which the divisional engineer organisa-
tion should be built. It continues as a valid principle which can not only be clearly
interpreted by Sappers, in terms of a certain amount of productive work which can be
executed, but is also understood and is accepted by all arms.

RESULTS OF THE 1975 TRIALS

Divisional Engineers
The trials on Ex Spearpoint in 1975 demonstrated that the original Wide Horizon

Armoured Divisional Engineer Regiment could not cope without a substantial
increase in man-power to cover principally the communications elements that it
lacked and to maintain Field Section strength at nine. The CCRE therefore argued
for an increase in Sapper manpower cover of 153. This was the major outcome of the
trials which had also demonstrated the necessity of the post of CRE to be established
at HQRE in the rank of full Colonel and of concentrating the Armoured Engineers
into a Corps Armoured Engineer Squadron. Some elaboration on these two points is
necessary.
The CRE

The first suggestion that the CO of the new Regiment would be unable to cope
with the responsibilities of CRE as well came from the early CPXs which preceded
the eventual FTX (Full Training Exercise). These were conducted by 1 Division
operating in a Wide Horizon Armoured Division mode. In short, the CRE was fully
committed to Divisional Headquarters. His second-in-command had to run the
Regiment in the field, deploying and redeploying three Field Squadrons and control-
ling the very large Field Support Squadron.

Further CPXs gave a clear indication that the trials would not succeed unless a
CRE was appointed and, as has been stated earlier this is what was done. The extra
manpower required was only four per Division since the command and control
structure for the CRE had to exist whether or not he was the CO of the Regiment or
an additional full Colonel. This is because whatever happens the engineer plan will
derive from the divisional plan and will depend for its execution on close liaison with
the divisional staff.

The engineer command and control functions in war can be summarised as:
(a) Commanding the Regiment deployed on tasks in an area 60 x 25km.
(b) Commanding additional units: eg TAVR Regiment, Amphibious Squadron.
(c) Planning future tasks: eg river crossings, MSR (Main Supply Route) main-

tenance, river arc obstacles, ADMs (Atomic Demolition Munition).
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(d) Giving the GOC engineer advice.
It was found on the trials that the function of commanding the Regiment was

considerably more of a commitment than had been envisaged. The CO's overriding
responsibility was (and always will be) to his three Squadrons' task and the soldiers
carrying them out. Even on the exercise there were frequently matters which
required the CO's personal attention and the motivation of the men under his
command that could only be achieved by face-to-face communication. In war, with
its additional pressures resulting from enemy action, this is going to be even more the
case.

It was also considered that in peacetime, lack of a CRE would produce a similar
dilemma for the CO of the Regiment. The CO's overriding responsibility was to the
training of his Regiment, about 900 strong, and to their administrative efficiency. It
was argued that it is generally accepted for the RA, RAC and Infantry at least that
this task requires the full time attention of the CO and his personal presence in
barracks and out on training. Moreover, the demands of Divisional Headquarters on

the engineer commander are many and varied; operational planning including
ADMs, all-arms training planning, preparation for TEWTS (Tactical Exercise With-
out Troops) and study days, engineer project planning, commitments to Corps
Headquarters and a very considerable volume of cap-badge policy matters. These
matters could not be attended to by the CO if he was also going to make his Regiment
function properly.

The very real disadvantages of establishing a full Colonel CRE were also consi-
dered. These have been the subject of much discussion subsequently including
during the presentation by Major Mike Sims at the E-in-C's Conference in 1978, the
essence of the point being that with a full Colonel CRE at Divisional Headquarters
the voice of the Lieut-Col CO would not be heard sufficiently to allow him to make
his mark at a vital stage in his career to the detriment of the careers of Sapper officers
(and hence the Corps) in the long term.

Whatever the eventual outcome of this argument, there was no doubt that in the
circumstances of a single very large engineer regiment in the armoured division the

CRE was necessary. That this was achieved has done much to relieve the stresses and
strains of implementing restructuring. It also accounts for the influential voice which
Sappers have in the divisions (to the envy incidentally of the Bundeswehr Sappers
who would dearly like a permanently established CRE at Divisional Headquarters).
Some common ground in this matter can perhaps be identified:

(a) A CRE is required at Divisional Headquarters, the only argument is whether
or not in peace he can be also the CO of the Divisional Regiment.

(b) The CRE will be required to be present at Divisional Headquarters. There is
no escape from this. It simply will not do to argue that CREs must educate their
GOCs to do without them. Events show this to be impossible.

(c) The command structure of vehicles, radios and the necessary operators will
continue to be required whether there is a separate CRE or not. There is a negligible
manpower saving to be achieved by duplicating the CO and CRE.
The Task Force HQ

A major complication to designing a workable command and control structure for

the new divisional engineers was the arrival on the scene of the Task Force Head-
quarters (Photo 2). As is now well known this emerged as the major overall finding of

the Spearpoint 75 trials which showed that an intermediate point of command
between Divisional Headquarters and Battle Group was in fact required. A frenzy of
activity occurred in December 1975 to work out how this could be done and this
actively coincided with the special-to-arm work that was in hand. For Engineers
there were really only three options to consider:

(a) To start again with a clean sheet of paper and go for a regiment per task force
on the model of the brigade regiments. Using hindsight many people now feel that
this would have been the best answer. However, at the time it could not be seriously
entertained. In the climate of manpower and rank economy that prevailed at the time
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accommodation and equipment and sorting out the physical effects of the "General
Post" that restructuring required but there was little evolution on the policy side.
Spearpoint 76 was however a further major focus for considering organisations and
the two most important matters that emerged were the requirement to codify more
clearly the Engineer command and control arrangements in relation to other arms
and to establish how Armoured Engineers were to be handled.

Command and control became the subject of a carefully worded document issued
by the CCRE and since reproduced in Engineers in the Corps Tactical Battle, a
pamphlet now on general issue. Its main effect was to establish HQRE as clearly
separate from RHQ and to arrange for HQRE to be properly manned. It is not
intended to argue in this article for one or other system of command and control and
therefore this matter will not be discussed further here. A degree of licence between
Divisions is inevitable in view of their differing roles and the differing personalities of
the Commanders. The essential matter is to ensure that the necessary ingredients are
there to allow for command to be exercised properly and for Commanders to receive
the support and advice they require.
AVRE

Armoured Engineers became in 1977, the major evolutionary consideration
because of the realisation that the imminent departure of AVRE was an event totally
inconsistent with the operational requirements of 1st British Corps. AVRE was due
to go out of service on the arrival of the Combat Engineer Tractor (CET). The
slippage in the CET programme had allowed the temporary retention of AVRE but,
to cut a long story short and to sidestep the need to embark on operational arguments
which are necessarily classified, it was decided in 1977 to put this retention on to a
permanent basis.

Much negotiation and discussion has taken place since this decision was made and
the future shape of the Armoured Engineers; where they are to be located and how
organised, should emerge in the not-too-distant future. The form is however likely to
be a unit centralised in peacetime and so organised that it can provide the necessary
support to Divisions in war without becoming an incubus on the Armoured Divi-
sional Engineer Regiment for purposes of deployment, operational control and
logistic support. Thus the principles that were established during 1975 are likely to
be followed.
Overstretch

The entirely unsurprising result of restructuring was that units found themselves
overstretched from the point of view of peacetime administration. This was inevit-
ably built in to the original parameters which assumed that the increased span of
command was possible. It was also built in to the decreased man-to-machine ratio.
The sufferers from the effects of restructuring were the orderly room clerks, QM
staffs and their ilk who now, often with fewer men, had to take on more work. Set
against the background of the declining financial position of the soldier in relation to
his civilian counterpart, overstretch became a matter of great concern and the subject
of urgent studies in the autumn of 1977 based largely on the experience of the 2nd
Armoured Divisions first year in the new form. (It should be noted that in this context
overstretch does not include the overcommitment to which Sapper units in particular
are prone although the one reflects on the other.)

The priority for manpower to relieve overstretch was given to equipment-
intensive units and therefore the principal beneficiaries in Engineer units in 1st
British Corps were the Amphibious Regiment and the Armoured Engineer Squad-
ron. Thus some of the anomalies of restructuring which have already been referred to
were rectified. Some fourteen posts will also be added to each Armoured Divisional
Engineer Regiment from which it is hoped that there will be an improvement in the
quality of life among the administrative elements.
Engineer Support and Equipment Management

This account would not be complete without a brief reference to the develop-
ments that have occurred during restructuring in the field of Engineer Support. The



Restructuring of Engineers In 1st British Corps
1975-78 (5)

 



88RESTRUCTURING OF ENGINEERS IN 1ST BRITISH CORPS 1975-78

CONCLUSIONS

There seems little doubt that the search for the ideal organisation of Sapper units in

1st British Corps and the best method for Command and Control did not end with

Restructuring. There are many reasons for this, principally perhaps the fact that all

arms organisations are unlikely to remain the same. Sapper organisations are particu-

larly prone to change, however, because of the introduction of new equipment and
techniques.

The experience of Restructuring, for all that it may not have come up with ideal

answers, does give some guidance for those who may be involved in future evolution.

The constraints that Restructuring imposed have led to a number of anomalies that

need rectifying but these do not necessarily require radical measures for their

rectification. If no other lesson emerged it is that it is unrealistic to entertain visions

which go wildly outside the limits of the real hard facts of life, these are: manpower
cover, actual assets of vehicles and radios and (sometimes overlooked by visionaries)
the bricks and mortar of the barracks occupied by existing units.

To go further than this on "lessons" is embarking into contentious areas. Conten-

tion being perhaps a desirable feature of the RE Journal the following are offered as

some conclusions as seen from one viewpoint during the period of Restructuring:
(a) Establishments must always be designed to provide sufficient men adequately

to man the equipment in peacetime. Short cuts in this matter result in overstretch and

reduced operational readiness.
(b) Too heavy an overburden of command and control and other non-productive

elements is immoral; it is better to have fewer points of command adequately staffed

with communications and watchkeepers than to try and spread the assets too thinly.

(c) The Field Squadron about 200 strong and capable of operating independently
from an RHQ remains the best basis for Engineer organisations.

(d) The strength of the Field Section should be maintained at nine men. If

improved mechanisation allows for reduced numbers of field sappers the numbers of

Sections should be cut rather than their strength.
(e) The CO of the Armoured Divisional Engineer Regiment cannot double as

CRE in peace unless the strength of the Regiment and the scope of its activities is

greatly reduced. In war a CRE will be required to be present at divisional headquar-
ters all the time.

(f) Armoured Engineers should be concentrated in peace.
(g) Engineer staff must take on increased responsibility for all resources and

equipment used primarily by engineer units, not only those of engineer origin.

* *



Lieut Colonel N H Thompson RE

 



THE HARRIER SKI JUMP ON DRY LAND

which incorporated hinge panels, as used in multi-span MGB, and the final bay used
ordinary top panels. The deck units rested in rubber liners to reduce noise and were
tied together to stop them bouncing out.

The basic parameters which determined the deflection of the ramp were estab-
lished by experiment. The maximum height of the ramp above ground (b,) and the
maximum angle attained by the ramp (a) were found from the following expressions:
The vertical height of the ramp:

b = a(2a 4 - 2ax) + ax3 -x2 4) - /r2 - (a - x) + r - a2

r 3EI 2 8
Angle attained by the ramp:

a wa 3
a = + - radiansr 3EI1
(The exit angle at the end of ramp being = 2a)
where a = girder half length

w = dead loading per unit length of girder
x = distance from raised end of ski jump
r = free play radius of curvature
El = equivalent girder stiffness

The Farnborough Ski Jump was 126 ft long, thus:
a = 63 ft

Also:
w = 0.08 tons ft
El = 6-98 x 104 tons ft2

r = 2215 ft

G6a.nE A LEh4QTH 2

Taking into account a 0.75° rise in the ground at the ramp base, the exit angle was
14.21° + 0.75° = 14.96°, say 15°

and the highest point on the ramp was
15.50 + 1.65 = 17.15 ft above the base.

Dead Load. The dead load of the ramp was 0.08 tons/ft per girder. As there are three
girders the dead load over the three was 0-24 tons/ft.

. total dead load = 0.24 x 126
= 30.24 tons

With dead weight distributed on each of three girders at both ends, the weight on
each point of contact was about 5 tons. The additional two bays at the raised end of
the ramp weighed 2.7 tons, ie 0-9 tons per support, so the total dead weight on each
of the raised supports was approximately 6 tons.
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major troubles in Afghanistan. Both theatres were to provide instances of victory,
yes, but also of carelessness, disaster and defeat. The prize essay was surely designed
to reflect the lessons learned!

In South Africa the Colonists had taken on a formidable enemy. The Zulu impi
organisation enabled them to co-ordinate large bodies of men in rapid cross country
movement. They were adept at the use of the covered approach and the swift,
surprise attack. Under all circumstances the wise Commander maintained a closed
perimeter for even a one-night camp, and strengthened his laagers with earthworks
whenever possible. A Sapper contingent was a valuable part of any force. "We have
been experimenting with hurdles as a means of passing 7 pdr guns across boggy
valleys. Our activities could be much increased if we could only leave the roads"
wrote one RE officer. There is a familiar ring about that!

In 1878 Boer intransigence and high handedness (their own President in the
Transvaal, Bergers, had accused them of ill treating the natives ... "you have shot
them down, you have sold them into slavery and now you have to pay the penalty
... ") had inevitably led to a clash with the Zulus. This would have meant the
extermination of the Boers themselves if the Natal Government had not annexed the
Transvaal. Sir Bartle Frere, the British High Commissioner in South Africa, further
determined that there could be no security for any of the white farmers, so long as the
Zulu armies under Cetshwayo remained in being. By January 1879 relations with the
Zulus were in the hands of the C-in-C, Lord Chelmsford. Chelmsford advanced into
Zululand in three Columns-he himself accompanying the centre one, which crossed
the Zulu frontier (the Buffalo River) at Rorkes Drift. It was part'of this Column
which was surprised and cut to pieces at Isandhlwana-about twelve miles beyond
the Drift.

Despite being warned that the camp at Isandhlwana was unsuitably sited, because
of the excellent cover afforded by the surrounding hills and ridges, Chelmsford
maintained his highly arrogant opinion that he had come to attack and not be
attacked! The camp also had been neither laagered nor entrenched. The troops (or
that half of the Column which had remained in the camp-the other half, with
Chelmsford, had already resumed the advance) paid the penalty that very day.

The Natal newspapers later alleged that Chelmsford had attempted to put the
blame for the poor dispositions at the camp onto Colonel A W Durnford RE.
Durnford had been summoned from Rorkes Drift with his force of Natal Native
Troops, only on the morning of the battle, and on his arrival was immediately in
action. He was killed after a most gallant last stand, in which he, and those remaining
with him, managed to delay the Zulu advance sufficiently to allow some of the force
to flee in disorder back to Rorkes Drift. "Poor" Durnford-to use Chelmsford's
phrase-was the senior officer present at the time and therefore could be conve-
niently held responsible for conducting the battle. The newpapers were equally
incensed that Chelmsford made Colonel Harness, a senior officer in the Column,
who had been uniquely able to observe the events of that day, a member of the
subsequent Court of Inquiry. As a member of the Court, Harness was barred from
giving evidence-the strong inference being that such evidence would not have been
flattering to the C-in-C.

Naturally the 1879 Journals were full of events in South Africa-particularly
Major Chard's epic fight at Rorkes Drift and the disaster at Isandhlwana. (See
Article by Major General R C A Edge in the Sapper of December 1978). Chard's
tremendous reception at Chatham and in his own West Country were also reported
in detail. It seems that Chelmsford also returned in some triumph (before he was
relieved of his command by Sir Garnet Wolsey he had, in fact, brought the Zulu
Campaign to a conclusion by capturing Cetshwayo and dispersing his armies). The
Annual Gazette for 1879 recorded somewhat tartly "the Standard asks seriously
whether our national fibre was not deteriorating when the heroes of a petty war were
received with such transports of enthusiasm, including Lord Chelmsford, Colonels
Buller and Pearson and Major Chard. Next to the successful officer the conspicu-
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ously unsuccessful comes in for the largest share of public notice, and even popular-
ity-for mere mediocrity is little tolerated in these sensational times"!

Campaigning in South Africa was, then, a commander's nightmare. A Column
while actually on the march was almost impossible to protect. There were often no
roads to speak of, and the standard supply vehicle was the heavy Cape wagon drawn
by a team of up to twenty oxen-needing an "almost inherited expertise" to drive
them. Progress was painfully slow and a Column became spread over many miles.
Why no mule trains? why no Kaffir porters? were questions also asked by the Natal
press.

Mules and porters would certainly have made Chelmsford's life much easier.
They were to come-but only "in due course". One is reminded of Churchill's
immediate reaction on being given command of the 6 Royal Scots Fusiliers on the
Western Front in early 1916 (as a result of the Dardanelles he was dismissed from the
Admiralty and, although an MP, elected to offer his services to the Army). In a
regime of position warfare he was, for instance, soon to express his scorn and
condemnation of the field telephone equipment. As First Lord of the Admiralty he
had already (on behalf of the Army) anticipated the requirement for a machine to
deal with barbed wire and machine guns. As CO 6 R S F, he sighed for a "good
shorthand writer and some power." Pray, why no mules and porters?!

This was an age when the VC was awarded (and earned!) with comparative
frequency. Furthermore, it seemed that the announcement of the award was made
not long after the deed. In the case of Chard, the action at Rorkes Drift took place on
22 January 1879. His VC was gazetted on 2 May 1879. Surely the moral effect was all
that much more, compared with the long delays which have accompanied awards in
more recent times. At the start of the 1914 War, this time on behalf of the Navy,
Churchill was instrumental in persuading King George V that awards should not be
delayed until the end of the War- whenever that should be. The King's attitude now
seems difficult to understand!

Rorkes Drift and Isandhlwana were only two of the major events in South Africa,
which dominated the pages of the Journal in 1879. Royal Engineer officers must
have been thumbing their pocket books as "fort" after "fort" were built in Zululand
or on its borders. These may have been a far cry compared to the various
fortifications, from the Thames Estuary to Plymouth, which had been built compara-
tively recently in the UK. But to fortify, say, a typical mission station, with its stone
church, store house, dwelling house, and outbuildings (Rorkes Drift was a good, if
small, example) had much in common with its bigger brothers. In the Zulu campaign,
Fort Ekowe, with a perimeter of some 500 yards, was the best known. With its
surrounding ditch, complete with traverses, parapets, covered way, gallery, barbet-
tes, bastions, splinter proofs and caponiers, the plans and diagrams published in the
Journal could have been illustrating something far grander than hasty field works.
Ekowe even had its sally port and drawbridge!

Ekowe was cut off from January 1879 until it was relieved in April. In fact the
Zulus seem to have considered the position too strong, as the post was never directly
attacked. Captain Wynne, the senior RE officer, had much to do and plan, both
within and without the Fort. His diary was quoted extensively in the Journal. There
was no communication with the main body, on the River Tugela about 30 miles away,
except finally by improvised heliograph. In reply to the initial signals Wynne first
tried to make do with a large white canvas structure, mounted on trunnions, but his
improvised dots and dashes were not seen. In the end, and despite the smallness of
the only mirror available, they managed to signal back in a more conventional way!

Captain Wynne unfortunately succumbed to fever and overwork. His diary ended
in mid-sentence.

A resolution was put before the AGM in 1879, that a stained glass window should
be placed forthwith in Rochester Cathedral to the memory of Colonel Durnford and
Lieutenant MacDowel (another RE officer killed at Isandhlwana). This somewhat
odd proposition was hotly debated. The erection of a memorial of this nature while
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the War in question was still being fought was strange indeed. In the end, the meeting
decided to postpone any action until the conclusion of the War and then to erect a
general memorial to all ranks of the Royal Engineers, who may have been killed or
who might die during the War. Reading between the lines, it seems that the imputa-
tions against the skill and conduct of Colonel Durnford, during the Isandhlwana
disaster, were still keenly felt, and that a body of opinion in the Corps wished there
and then to show where the Corps as a whole stood in this matter.

It was in 1879 that notices first appeared in the Supplement, stating that the
Committee of the RE Institute had in view the compilation of a History of the Corps,
and any relevant material would be welcome. It would have been this notice which
ultimately resulted in Major General Whitworth Porter's excellent Volumes 1 and 2
of the Corps History, which were published some ten years later.

One of the subjects that gave rise to quite considerable discussion in the corres-
pondence columns of the Journal, concerned the best method of surveying and filling
in detail on a map once the necessary fixed points had been established-was the use
of a plane table or prismatic compass the most efficient? Today this could seem to be
a non-subject. However, except in the Survey of India, where the plane table had
proved to be far and away better than the compass, it seems that elsewhere the use of
the latter was standard practice. Captain Holditch RE, of the Survey of India,
appears to have appealed in vain for the use of the plane table to be taught at
Chatham as well as the compass. Lieutenant Kitchener, who had recently played a
major part in the Survey of Palestine had, on the other hand, found the prismatic
compass quite adequate.

Kitchener admitted that to build up a survey only by compass angles and pacing
was a very inaccurate method. The proper number of fixed points were also neces-
sary. However, there was a great saving in time when there was need for neither
levelling nor for orientating a stand. There was also the clear advantage of the
extreme portability of the compass. There was, of course, much truth in the latter
statement when movement was on horseback. But Holditch claimed otherwise!

Kitchener, in one way or another, appeared fairly frequently in the Journal of
those early years. There then seemed to be no trace of the highly forbidding figure of
later times!

The RE Widows Society, then, as now, held its Annual Meeting in conjunction
with the AGM. It seems that in 1827 the pension had been £60 per year. It had later
been reduced to the then sum of £55, with a lump sum bonus of £25. It was proposed
at the AGM that the time had come to restore the rate to £60. There were the usual
good reasons for not doing this, and the Meeting cautiously requested that a further
report should be made at a future meeting! What £60 (or even £55!) in 1879 would
be worth in comparison to today's pension, does not bear thinking about!

The AGM also decided to elect the then Secretaries of the RA Institution, the
Civils and the RUSI as honorary members of the RE Institute, for the time they held
their appointments. There was also a suggestion in the same issue of the Journal, that
an annual Conversazione should be held jointly with the Civils.

Officers posted to Barbados were advised that two special qualifications would be
useful. These were energy and determination. Otherwise little fight would be put up
against the predominant and most infectious failing in the Colony-to let "ill" alone!
We also learn from the Journal that NCOs below the rank of CSM in Survey,
Submarine Mining and in Telegraph Companies, could be promoted without regard
to proficiency in Field Works. The place of "Combat Engineering" in the Corps does
not seem to have been a new problem!

One wonders why exactly in 1879 there had to be a Commission of Inquiry into
"the affairs of Wellington College." Colonel G T Chesney was gazetted as one of the
Commissioners in July 1879, but no detail is given for this one bald announcement!

*
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reality. Again the data base management system would provide the solution and thiscould allow a great deal of cross-reference so that information may be extractedunder a variety of headings. One aspect of this information storage would be localintelligence, itemising such details as water supplies (and whether river, catchment orunderground sources), location of civilian heavy plant or transport, mass burial
grounds (as a result of a nuclear strike), reliable communication routes with possiblefacsimile transmission and even compatible computer systems in the event of the
prime system being damaged. This kind of information is needed quickly andaccurately in time of war, and consequently needs to be amassed in peacetime andcontinually updated. Careful thought is required to decide on the best possible
format to provide neat readily assimilated solutions and it should be remembered
that the information output is only as good as that which is put in initially.

Real-time intelligence such as fall-out patterns could be generated on the graphics
display. Both local and global maps would be retained in the computer data-bank.This would enable the user to display a map upon demand and then draw (using a
light-pen or cursor) the fall-out pattern directly from radiation data received in thefall-out zone. Or alternatively data could be keyed in and plotted by software control.
In the absence of radiation data, patterns could be computed knowing estimated size
of weapon, wind direction and velocity and height of burst. This would enableadequate warning downwind some time before the fall-out arrived at say 100 milesfrom GZ.
Mobilisation Planning

The basis of any computer-aided system is to reduce the amount of humanhandling and allow the computer to perform these tasks more efficiently.
At a mobilisation exercise in 1978 the author suggested a method for matching

incoming troops to nominal rolls and arranging for their most efficient departure.
The computer program was code-named CANASTA, Computer-aided NominalArrival and Simulated Trooping Authority. The program performed three tasks,
namely, matched arriving troops to existing nominal rolls, automatically arrangedsubstitutions by rank and trade and printed out the completed draft details. Thesetasks normally involve considerable clerical effort, but with computer backing onlytwo or three typists would be required to enter each arrival's number, rank, name andtrade details directly into the computer. The computer will then complete the task.

CONCLUSION
This new computer with its excellent peripheral equipment and perhaps the finestdata base management system to be found on any mini-computer can provide theCorps with an excellent management tool for instructional technology, engineer
information, design and planning of E, M and C projects, mobilisation planning,using the large number of qualified computer personnel within the Corps. By theearly 1980's the Corps will be in the unique position of having totally compatible
computing equipment and interchangeable software throughout and planning mustgo ahead now to organise its total implementation by that date.

ANNEXASystem Specification
To provide some idea of the capability of the Hewlett Packard System 1000/45computer, its detailed specification is outlined here:

(a) A high performance F-series processor with hardware floating point instruc-tions and scientific instruction set firmware, with 128K bytes (1 byte = 1 character)
of high density memory of 150n-secs access time.

(b) Two magnetic disc drives providing on-line access of 40M bytes using onefixed and one removable disc on each drive. Average access time of 33 milli-secs and
a transfer rate of almost 106 bytes/sec.

(c) A powerful graphics terminal acting as a control console fitted with dual 110Kbyte mini-cartridge tape transports. A full 128 character set, drawing set, maths
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only permitted design standards that can be used in any EEC country. In conse-
quence, our future engineering graduate officers will receive university training
different from that given now and may not be familiar with the simple elastic theory
of design, on which our existing Military Engineering pamphlets are based. It could,
of course, be argued that improvised bridge design and bridge classification can be
done, as now, without any engineering understanding at all, simply by following aseries of simple calculations.

The major limitation of our present combat engineering calculations is that they
do not tell us the strength of the bridge structure with any certainty. Most readers will
have seen a Class 10 bridge crossed safely by an infantry APC (Class 16) without
any apparent damage to the bridge. This is because of the built-in safety factor inthe elastic design method. The safety factor has to be about 1.7 in normal use because
bridges usually wear out because of metal fatigue caused by cyclic loading, and notbecause of static overload. Limit state design may not allow a significant increase in
the normal classification of a bridge, but could give a better prediction
of the heaviest possible abnormal load that will just cross the bridge without collaps-
ing it.

The purpose of this article is to explain the limit state design method, and compare
it with the methods of elastic and plastic design, which are probably more familiar tomany readers.

DESIGN IS ABOUT SAFETY
The purpose of a structure is to hold something at some distance above the ground;
and the aim of the design process is to achieve this economically and safely. Anyengineering calculation, however, includes fundamental uncertainties. How strong is
our material, for example? Steel is produced in a steelworks where quality control is
rigorously enforced, and where samples of the finished product are tested to destruc-tion. Concrete, on the other hand, can be of very varied strength depending on theconstituents used, and how they are mixed, placed and compacted. Furthermore, no
amount of test cubes will demonstrate the concrete strength if the cubes have beenhandled differently from the concrete used in the main pour. And how accurately canthe loads on the structure be predicted? A room in a new barracks may be earmarked
as a TV room but, under some later reorganisation, may actually become the ChiefClerk's stationery store. The change in floor loading will be considerable. In general,
therefore, one can never say precisely how safe any structure is.

The elastic theory of design achieves a safety factor by reducing the allowablestress in the material to some value below that at which the material would yield. The
structure is then designed to carry its full estimated working load.

Plastic design, on the other hand, assumes that the material will reach its yieldpoint, but only under a load which is several times the predicted working load.
The approaches to safety in these two methods appear similar, except that thefactor of safety is applied to different variables. Generally, however, the results willbe different, because elastic and plastic design methods do not assume similarconditions under which a structure becomes unusable.

WHAT IS A LIMIT STATE?
At this point we must introduce the term "limit state". A limit state is reached when a
structure can no longer do the job for which it was designed. A building, for example,would become unusable if it collapsed, but could also be considered unusable if the
floor beams sag so much that doors are jammed in their frames. Alternatively thebeams could be so flexible that the occupants get seasick walking across the room.
This sagging of the beams does not necessarily imply the imminent collapse of thestructure, so these are examples of two entirely separate limit states which would
come under the general headings of "ultimate" and "serviceability" limit states. Wemust now identify what limit states, if any, elastic and plastic design methods aretrying to represent. Plastic design considers what has to happen to a structure for it to
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become a mechanism, and so fall down. A stable structure becomes a mechanism
when a sufficient number of "plastic hinges" have been formed. As long as there are

less than this number of hinges, the structure remains stable and can carry more load

even though some points in the structure (the "hinges") no longer have any reserves

of bending strength. The plastic design method aims to predict collapse, which is the
ultimate limit state.

In elastic design, "failure" is supposed to occur when the outer fibres of the

member are at yield stress. However, a beam, for example, can carry more load than

the elastic "failure" load. If the deflection of the beam is calculated, it may exceed

allowable limits (as given in Codes of Practice) at loads less than the "failure" load.

We must conclude, therefore, that elastic theory is not able to predict any limit state.

This is further demonstrated by the fact that elastically designed simply supported

and continuous beams, under different combinations of point and uniformly distri-

buted loads, have factors of safety against collapse ranging from 1.7 to 2-4. It is not

logical that one beam needs a factor of 1.7 to be safe whilst another needs 2.4.

LIMIT STATE DESIGN

The main feature of limit state design is that it recognises that a structure will have

several, unrelated limit states and uses appropriate equations to calculate the loads

which produce the particular limiting effects. The collapse limit state would use

plastic design equations, and deflections under load can be calculated using elastic

theory. It should be remembered that a serviceability limit state is not absolute, as is

collapse. One authority may suggest a figure for the maximum deflection of a beam,

and another something completely different. Neither is "right", but the different

values may each be more appropriate to particular circumstances. For deflection

purposes we can use equations based on elastic theory without involving ourselves
with the illogical elastic "failure" condition.

There is not one factor of safety for limit state design, but several "partial safety

factors" are applied to the loads and the material strength of members. The combina-

tion of these partial factors gives an overall safety factor for the structure. The

material factor depends on the risk of not achieving the characteristic strength

specified, and so the strength used for design is factored down. The factor is not

constant but depends on such things as the standard of workmanship and site

supervision: concrete strength is more likely to vary than that of steel, so the partial

safety factor for concrete would be the higher. For loads, the safety factor attempts to

quantify overload and so factors up the calculated loads. The self-weight of the

structure can be calculated accurately, but the imposed load could be much more

variable, and so would attract a correspondingly higher partial safety factor.

To summarise, the material is assumed to be weaker than specified and the loads
heavier.

THE NEW EQUATIONS

If this more logical approach to the use of safety factors and the identification and

calculation of limit states were the only changes being introduced by the new

concrete, steel and bridge codes (to name but a few), it is probable that the new codes

would be more readily accepted by civil engineering designers. However, it has been

known for a long time that loads predicted by simple elastic or plastic theory do not
always closely resemble those observed in real structures. Much research work has

been done in recent years and, from the large number of experimental results

obtained, new design formulae have been deduced. These are included in the new
codes.

The new formulae are invariably more complicated than those which they

replace, and many contain modifying factors which result in the designer having no

"feel" for what is happening in the actual structure. It is implied that these new

formulae give highly accurate results and yet contain "constant" material property

terms, like yield stress, that are in practice found to be variable. The researchers are



THE ROYAL ENGINEERS JOURNAL

often accused of inferring complicated relationships from a graph of almost ran-domly scattered experimental results points, and also of including terms, which manyengineers would call "fudge factors", to make the theory match the experimental
results. One could question, for example, the relevance of Euler's critical bucklingload in an idealised, pin ended strut to the compressive strength of a concrete columnin a rigid multi-storey building frame.

LIMIT STATE MILITARY ENGINEERING
To assess the effect of limit state design, and the associated new British Standardsand Codes of Practice, on combat engineering we must decide what changes aresignificant. Most combat engineers will deny any knowledge of contemporary designcodes, and yet all that these contain is the accumulated wisdom and experience in aparticular subject that has been built up over many years. The rules that we currentlyuse for bridge classification or design are based on what is generally accepted as goodpractice, and what our military pamphlets have done is list rules of good practice for
the subject that they describe. Their source of reference has been codes of practice. Ifwe are unknowingly conforming to codes now, we can continue to do so, providedthat our new pamphlets are competently drafted.

It would also be wrong to assume that new codes have fundamentally changedgood practice. Concrete continues to require reinforcing steel in the tensile zone, andwelds will still crack if the welding is done in the pouring rain. For the man on site,new knowledge may modify some of his working methods, but in general very littlewould change.
Design calculations will be different, but if a designer is mindlessly following adesign sequence which says "the next step is to use this equation to calculate thatquantity" one incomprehensible equation is no different from another. Even thefreedom to choose partial safety factors can be reduced to a drill by listing recom-mended values for particular circumstances.
A comparison with the evolution of minefields from "rows and strips" to "panels"may be helpful. The equivalents of new theory were the rather complicated percen-tage kill/mine spacing/number of rows graphs which appeared in about 1970. Thesewere later reduced to simple rules like "a tactical minefield consists of X rows ofmines at Y metres spacing". The organisational plan became necessarily morecomplicated, but only the troop and squadron management actually have to under-stand it. For the Sapper, sitting on the minetrain in the pouring rain, "good practice"is still that he should be a man on the assembly line, unscrewing mine caps, putting infuses and screwing down the caps again. The modification is that good practice nowrequires him to wear his NBC suit and have his respirator to hand.

CONCLUSIONS
Limited state design is a more logical approach to structural safety than that of theelastic or plastic design methods. It will result in lighter structures or, conversely, itcan show that an existing structure is capable of safely carrying higher loads thanwere calculated for it by other methods.

The design equations and sequences in our pamphlets will change, but should beno more difficult to use than those which we now have. The complicated civiliancodes of practice can safely be replaced by simple design rules applicable to particu-lar structures.
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WAVELL-THE ARMY'S NEW COMMAND AND CONTROL SYSTEM

-It eliminates the need for many periodic returns and reports.
-It enables a headquarters to change command much more quickly, because all

the information required at change of command is already stored in the terminal at
step-up headquarters.

-It significantly reduces the incidence of errors in passing information which are
introduced by the various human links in the normal communications chain.

-It reduces the amount of net radio traffic needed to obtain basic information,
such as changes of location.

Not surprisingly the system proved of immense value for controlling engineer
operations, and a number of special engineer formats were trialled and developed for
incorporation in Stage 2. These included an Engineer Grouping and Tasks format,
Minefield and Demolition schedules, various formats concerned with vehicles,
equipment and resources, and a free text format for sending confirmatory orders and

xxx

XX IV STEP UP

W- DIV STEP UP

LEGEND

I HEADQUARTERS

\7 COMMCEN

- TRUNK SYSTEM

w WAVELL TERMINAL

IL ISOLATOR UNIT

C:) WAVELL VDU

Figure 4. Schematic diagram of Stage 1 Wavell deployment. Wavell will also be deployed at
Corps level during 1979.
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I i i

Figure 5. A typical format. The information shown is entirely fictional

sitreps. In the final version of the resources and equipment formats, all the addition,
subtraction and totalling will be done automatically by the computer. On a recent
command post exercise, print outs of the various formats were sent to HQ RE at
Corps headquarters in lieu of all the states and reports currently required. They were
found to be a great advance on previous methods of passing information. In Stage 2
all such information will be continuously available at Corps headquarters, and will be
collated automatically by its computer. Engineers at Corps headquarters will be able
to see at a glance where engineers in the Corps are operating and what they are doing,
which minefields and demolitions have been completed, and how much stores and
equipment are available in each location; all information which is time-consuming to
obtain and laborious to collate using current methods.

The trials were sufficiently promising to enable the divisional commander to be
able to recommend that Stage 2 should go ahead on the same lines as Stage 1, but
must have full military specification equipment. Perhaps the only notable recom-
mendation was that the system should be extended down to battle group level; task
force headquarters are currently having to spend too much effort in obtaining basic
data from battle groups over net radio and feeding it into the system. One answer to
this would be for battle groups to be equipped with a simple, hand-held message
entry device which would operate on normal net radio communications. One desir-
able improvement would be a map display facility, but this is unfortunately beyond
the state of current technology.

THE FUTURE

In the longer term the possibilities are limitless and fascinating. The pace of
development is such that a computer chip processor unit (a silicon chip with printed
circuitry measuring 2mm by 2mm) costs about £5 today. Ten years ago a machine of
this power would have occupied the space of an averaged-sized room and cost well
over £100,000. In a couple of years time the cost of such a chip will be down to 50p. In
five or ten years time, enough solid state "bubble" memory (information is stored in
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tiny magnetic "bubbles") to store a full page of text can be expected to cost less than a

penny. It is easy to envisage the day-not many years hence-when every staff

officer both at home and abroad will have a WAVELL-type VDU on his desk, each

with its own internal computer on a chip. These will have access to terminals in every

other office, as well as to more specialized and powerful computers in places like the

Ministry of Defence and Record Offices. Mail will be sent electronically-with the

staff officer doing his own typing-and will be filed electronically on a magnetic filing

system at the terminal instead of on conventional files as we know them. Clerks and

typists will become a thing of the past except in a supervisory and personal assistant

capacity-but before RE Manning and Record Office let out a cheer, it is only fair

to point out that the majority of their clerks will become redundant also! New tech-

nology is making ADP information and transmission systems cheaper, lighter and

more efficient every year. It is only a matter of a few years before they will completely

replace traditional office systems as we know them.

The Defence of Rorke's Drift
22 January 1879

The Commemoration of the Centenary
The photographs are Crown Copyright by courtesy of PR HQ UKLF

IT is said that fortune favours the brave; that was certainly the case at Hatch

Beauchamp in Somerset on Sunday 21 January 1979. On that day many serving and

retired members of the Corps of Royal Engineers, led by the Chief Royal Engineer,

Lieutenant General Sir David Willison KCB OBE MC, and others joined together to

commemorate the defence of Rorke's Drift, and to remember in particular Lieuten-

ant (later Colonel) J R M Chard RE, who was awarded the Victoria Cross for his part

in the action. Despite the appalling weather which gripped the country as a whole,

the day was fine and sunny, and by contemporary standards warm.

The ceremony was a culmination of months of planning. It was inspired by the

desire of Mrs Dorothy Phillips, a niece of Colonel Chard, to present to the Corps

certain relics connected with her famous uncle. Originally Mrs Phillips, whose 94th

birthday would have coincided with the anniversary, was to have made the presenta-

tion herself, but very sadly she died in March 1978. It was left to her son, Mr Donald

Phillips, to fulfil her wishes. On behalf of the Corps, Major General R C A Edge CB

MBE, a retired Colonel Commandant, formed a committee to plan and organise the

commemoration.
As Colonel Chard is buried in the churchyard of the Church of St John the Baptist,

Hatch Beauchamp, his grave was to be the focus of the events. A further family

connection was that at the time of Colonel Chard's death the Rector of this church

was his brother. Commander and Mrs Barry Nation very kindly offered the use of

their nearby home, Hatch Court, for the parade.
It was here, in front of the impressive Georgian mansion looking out over a wide

sweep of gravel and lawn, that the Chief Royal Engineer was received with a General

Salute at 11.00am on 21 January 1979. On the right were the Royal Engineers

Aldershot Band and the Corps of Drums of the Royal Monmouthshire Royal

Engineers (Militia) resplendent in scarlet. Next to them were over a hundred

Members of the Royal Engineers Association from South Wales, Taunton and

Plymouth together with members of the Royal British Legion led by fifteen stan-

dards. Then came contingents from the Army Apprentices College Chepstow, 100

Field Squadron the Royal Monmouthshire Royal Engineers (Militia), and the

Somerset Army Cadet Force. The parade was commanded by Major J W Quin RE
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presenting them to the Corps. He said that Colonel Chard's deeds were a very good
illustration of the fact that Sappers are soldiers first and engineers afterwards. The
heroic defence of Rorke's Drift had altered the whole course of the Zulu war,
redeeming in a single night the British Army's earlier disastrous defeat at Isan-
dhlwana. The Chief Royal Engineer also said that he had exchanged greetings with
the Royal Regiment of Wales, who were holding their own celebrations at Brecon.

To the strains of "Wings" and with a proud "swing" the Parade then marched off
to the church where the Rector of Hatch Beauchamp, the Reverend K B Edwards
B Sc, assisted by the Reverend J C R Webb FCA CF, conducted the appropriate and
dignified Memorial Service. The lesson was read by Lieutenant Colonel (Retd) W W
M Chard, late of the Royal Regiment Fusiliers, and a collection was taken for the
Charles Johnson Hospital, Ngutu, Zululand. The singing was led by the North Curry
Choral Society who had very kindly volunteered their services.

After the Service the parade formed up in a hollow square about the plain marble
headstone which bears the inscription:-

In Memorium
Colonel J R M Chard VC RE
"The Hero of Rorke's Drift"

The Buglers of the Royal Monmouthshire Royal Engineers (Militia) sounded the
Last Post and the Royal Engineers Association Standards were dipped. The sound-
ing of Reveille ended the two minutes silence. Wreaths were then laid upon the grave
of Colonel Chard, by Lieutenant Colonel W W M Chard on behalf of the family, by
the Chief Royal Engineer on behalf of the Corps, by Her Majesty's Lieutenant for
Somerset on behalf of the County of Somerset, by Captain W Bailey RE, on behalf of
5 Field Squadron (in which Colonel Chard was serving at the time of Rorke's Drift),
by the Chairman of the Royal Engineers Association on behalf of the Association
and by Colonel Welchman DSO on behalf of the Royal Regiment of Wales. This
simple yet moving ceremony in the country churchyard on a sunny winter's day was a
fitting tribute to the officer of whom the Chief Royal Engineer said that his deeds
stand out even in the illustrious company of the Sapper officers and soldiers who have
won forty-six Victoria Crosses for deeds of great valour and gallantry.

All those on Parade then returned to the Village Hall for lunch. The guests of
the Corps, who included Her Majesty's Lieutenant for Somerset and Mrs Luttrell,
the Chairman of the Somerset County Council and Mrs Leonard Williams, Colonel
the Right Honourable E D L du Cann PC MP and Mrs du Cann, the Lord Mayor
and Lady Mayoress of Plymouth, the Mayor and Mayoress of Taunton, and members
of the family of Colonel Chard had lunch at Hatch Court. After lunch there was an
opportunity to inspect an excellent display of items connected with Rorke's Drift,
including the Sword of Honour presented to Colonel Chard by the City of Plymouth.
The display had been prepared by the Curator of Taunton Museum.

The Corps is indebted to Commander and Mrs Nation for offering the use of their
splendid house and grounds for the ceremony.

It was a great delight to all those who had been involved in planning the ceremony
that General Edge, who had unfortunately suffered a stroke in December, had
recovered sufficiently to attend. General Edge was responsible for the concept of the
ceremony and its success was very largely due to his drive and enthusiasm.

*
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do. For this to be possible there are two requirements. We must be knowledgeable
soldiers, otherwise we may well not see the problems clearly enough and no one else
is going to bring them to us. But quite as much we must be engineers who include in
our skills a knowledge of the state of the art across the whole field of engineering.
Only then can we be in a position to propose engineering solutions to the problems of
soldiers with authority and a high chance of success.

This is not the place to trace the history of Sapper officers' training, but we can lay
a respectable claim to being amongst the first to introduce logical and systematic
training for engineers. For the better part of 200 years and until quite recently we
have trained our officers to be all-round engineers. In the years between the wars a
majority read for the Mechanical Sciences Tripos at Cambridge, itself perhaps the
finest grounding in engineering yet devised. All attended several months of training
in applied military engineering as senior lieutenants or junior captains on courses
variously known as Supplementary, JO, YO Stage Two, etc. For a number this early
training led to life long interest in some particular branch or sub-branch of engineer-
ing, often without formal qualification. So, historically, the Corps has contained a
broad base of engineering knowledge with many peaks of learning in specialised
topics. We need not look far for the results. Military aviation born out of the Sapper
balloon and kite units of the turn of the century, modern signalling and all it has lead
to, the tank itself, the land mine, PLUTO (Pipe Line Under The Ocean) and the
Mulberry Harbour of World War II. A better historian than I could add to the list.

But in the generation that has perfected the computer, flown to the Moon, and
perhaps developed the art of engineering further in thirty years than in all its previous
history, it is difficult to find a single area where Sappers have presented the Army
with some startling leap forward in capability. Perhaps two examples of "might have
beens" will illustrate the point. As the years go by we must become more and more
concerned with urban areas which grow inexorably across the potential battlefield.
Every urban area is equipped with a latent demolition system in its gas supply system,
as we nearly discovered by courtesy of the Ulster Workers Council in East Belfast in
1974. Are there Sapper officers who are capable of sketching out a scheme to make
use of this potential? Do they have friends in the world of municipal engineering who
could help convert the sketch into a workable plan? A second example. A ditch
remains a very effective component of an obstacle system. Specialist earthmoving
machines of gigantic size and huge output are now commonplace on construction
sites across the world. Who knows enough about such machines to harness them to
the obstacle plan? Could even a small number of such monsters so change the face of
the FEBA (Forward Edge Battle Area) as to allow the Corps Commander to fight his
battle in a different and more effective manner? Surely it is to questions such as these
that we should be applying ourselves. When we have the answers we shall be in a
position to make a real contribution to the All-Arms Group and our voice will be
heard. But to get to those answers we need a great deal more up-to-date engineering
knowledge in the heads of our field Sappers

This then becomes a matter of training. In recent years we seem to have gone
astray in two ways. Firstly, under many well known pressures, we have reduced the
level of training for young officers to little beyond the day-to-day needs of a field
troop commander. Secondly, we reserve full professional training for a small minor-
ity. Because time away from troops can prove such an over-riding disadvantage not
many of our best officers opt for this training. Those who do tend to be diverted from
the main stream to appointments where they cannot acquire the military experience
which should be the catalyst to the application of their engineering skill to military
problems. So we find ourselves without the breadth or depth of engineering know-
ledge that we need.

To put this right will hurt, for it means that we must spend more time in training
our officers and this must mean less time with units. A first step has been taken in the
reintroduction of a form of Stage Two training for young officers. This is a start, but it
is not enough. We need something akin to the old Supplementary Course, with
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updated content. Junior officers should return to Chatham after a couple of years
with a unit to learn about the state of the art and how to apply it. This training will fall
short of chartered engineer standard but at least all Sapper Officers should know
enough to be able to plan the sort of projects that we are invited to undertake. We
must get away from the attitude, "this is not combat engineering-send it to Barton
Stacey". With this background for all, we could well find that the number who need
formal higher qualifications falls considerably and that their training could be
achieved by attachment outside the Corps with some savings to set against the load
imposed by a Supplementary course for all.

It is worth pondering for a moment on how degree training would impinge on the
arrangement outlined above. In the future we expect to recruit a majority of our
officers as graduates. Of these it is fair to assume that most will have an engineering
degree. The last thing that we should do is to waste the time of these officers by
repeating on a Supplementary course what they have already learnt as undergradu-
ates. Hence, it would be necessary to design the Supplementary course to include a
great deal of flexibility. It is of interest that the US Army Engineer School is
encountering exactly this problem now in its Engineer Officers Advanced Course.
They are tackling it by dividing the course into a great number of modules, some
compulsory, some selective. Each student is, therefore, able to take a course that
matches his needs and fills the gap in his knowledge (in case this article ends up in US
hands I must hasten to add his or her). We could well learn from this technique of
course design.

What of degree training itself. It should continue to be our policy that any officer
who is capable of obtaining a degree should have the opportunity of doing so. But no
existing degree course is entirely appropriate for a military engineer. I have already
suggested the old Mechanical Sciences Tripos course came somewhere near the
ideal, especially if taken in two years, but alas this possibility no longer exists. So let
us invent a new one, to be taken at Shrivenham with active participation by Chatham.
Let it be no longer than two years and if need be throw all the other training that a
young Sapper officer receives into the balance to make up the time considered
necessary to achieve a first degree. Having established such a degree course, it would
be worth seeing how many people, who at present take their degrees elsewhere,
could be diverted to it, so ensuring as many people as possible with an entirely
appropriate training.

If any members of the staff of AG7 or the SD branches have read thus far without
degenerating into a state known as the "screaming heebee-jeebees" it will be
surprising because the manning implications are substantial. However, it should not
be seen as a case of what we can afford to do, but rather of what we cannot afford not
to do. If we look seriously at our officer manning we can afford to do it, but the price
will be the reasonable one of making much better use of our warrant officer talent
than we do at present. We are blessed with the best warrant officers in the world, a
fact that is brought home to me forcibly on the all too rare occasions when a Sapper
warrant officer has a chance to spend time with the US Army. Yet many are forced to
retire in their mid-40s when they are at the peak of their usefulness. We can give
these men rewarding extended careers, with some adjustments to terms of service, in
many junior regimental officer and staff appointments. Some one else will have to do
the sums but a balance can be struck.

The community as a whole expects from its engineers ideas, structures and
equipment that will enable it to live more easily and work more effectively. So also,
the Army is entitled to expect from its engineers systems that will enable it to do its
job more effectively. We can not realise that expectation unless we increase both the
breadth and the depth of the engineering knowledge available within the Corps, nor
could we apply it if we allowed its acquisition to be at the expense of our military
ability. To achieve all this a substantial change in our officer training scheme is
needed. The manning implications will not be popular, but they must be accepted.
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Escape from Singapore-Part II
MAJOR FRANCIS L ANGELL RE

Part I related the story, Foreword, Chapters 1 and 2, of the departure from Singapore
in the Shu Kwang, its sinking, the transfer to the Tanjong Pinang and the arrival in
Sumatra at Tembilahan on the Indragirrie River. The story continues:

CHAPTER THREE
Any of you who have made a similar journey to mine will, I feel sure, agree with me
that most of us feel a lot happier with both feet on dry land. It certainly was so in our
case. We had no idea what lay ahead yet one and all felt, on arrival at Tembilahan,
Sumatra, that at least we were back on land, and could, with a certain amount of luck,
look after ourselves. At sea we felt completely helpless although on the Tanjong
Pinang we knew we were in good hands.

I should imagine that no worse place could be found than Tembilahan for starting
off on a journey which we knew was a race against time. It was a miserable little
village and did anything but inspire confidence. The Japanese were North and South
of us and we had to make the trek across Sumatra to the West coast port of Padang
before the Japs arrived. However it must be clearly understood that here, as
throughout the whole of our journey, the Dutch were most kind and most helpful.
We were housed in a school building and provided with bowls of rice for supper. The
rice was not particularly palatable, but it was food, and under the circumstances I
think we were lucky to be given anything at all. We looked like nothing more than a
bunch of tramps and our appearance could not have exactly inspired the Dutch. We
of course only had the clothes we stood up in which were filthy and, in many cases,
blood stained. Several of us had no boots and only a few of us had tin hats. One of my
lads whose uniform had become plastered with filth during the bombing and who
simply could not go around smelling like a polecat, was wearing a singlet and blue
overalls. Of course we all had several days growth on our chins. During the evening
we went into the village and purchased some tinned food for the journey and also
bought the only form of headgear available-straw coolie hats. That night was very
unpleasant. We slept on the concrete floor of the school house and it was very very
hard. There were mosquitoes by the million and of course we had no protection from
them. Why everyone didn't go down with malaria I cannot imagine. The result was
that when we managed to doze off on the concrete the mosquitoes played merry Hell,
so one either tried to sleep and put up with the mosquitoes or one sat with one's back
to the wall and fought the little devils.

On the morning of 16 February, things did not look quite so gloomy. We were
most surprised to find that escapees from Singapore were expected to get to the
Indragirrie River and make the trek across the Island to Padang. Consequently there
was some sort of organisation working to assist the journey and we were told that a
certain Lieut Colonel was roughly a day ahead of us trying to arrange transport,
accommodation, food etc with the Dutch officials. He did extremely well. The
journey that followed was very tiring and one seemed to make slow progress, but it
worked and the Dutch helped us in every way possible.

It must be remembered that we had left Singapore the day before the capitulation
and landed in Tembilahan on the day of the surrender. Whether the journey across
Sumatra was as well organized later on I cannot say but I very much doubt it as the
Dutch were being hard pressed by the Japanese. In Singapore to Freedom, Gilmour
says he found certain areas denuded of all transport, as it had been sent to the
forward areas, this of course made for great difficulties and delays and I believe,
caused certain parties to be caught in Sumatra. This escape corridor across the centre
of the Island was free of Japanese after the fall of Singapore, exactly for how long I
cannot say, but certainly long enough to get the initial escapees through. It surprises
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me that the Japs did not bother to bomb the route but possibly they relied on sinking

the escape vessels, in which they were most successful, and did not consider the few

that got through as worthy of attention. Of course we had no idea that the route

would not be bombed and always kept one eye open for enemy planes. This, together

with the fact that we never knew how the Jap was catching up on us, kept us on our

toes.
The first days journey was to be up the Indragirrie to a place called Rangat but

only very shallow draft boats could make the whole journey. It was therefore decided

to put the wounded, including my wounded Sappers who could not possibly walk far,

into a launch, and the rest of us would go up in the Tengaroh as far as possible and

then walk. We were given to believe that the boat would get within sixteen miles of

Rangat. To give some idea of how the Dutch treated us I would like to mention the

wounded. Whenever we stopped the womenfolk would take it upon themselves to do

what they could in the way of renewing dressings, washing wounds, and in addition,

provide and cook their food. I only hope the Dutch women know how much our lads

appreciated their kindness.
Well, the wounded were placed in the launch and off they went. After what

seemed an age and with everyone getting very impatient, we eventually got away at

midday. We sat or lay about on the deck of the Tengaroh and sweltered in the tropical

sun. The jungle came right down to the water's edge and kept away any breeze that

there might have been. We had on board a Malay who said he understood the river

and he piloted the craft. He gave us to understand that the river was very treacherous

and judging from the way he crossed and recrossed the stream every few hundred

yards he was either worth his weight in gold or having a game with us. I prefer to think

the former. I was surprised to find on board Mr Rogers, Chairman of the Singapore

Harbour Board with the Secretary, Mr Wicks. They had got away with the Harbour

Board records. Some of you may have read Mr Rogers' article on the Singapore

disaster which was published in the Home newspapers. Unfortunately I have not. I

understand it was very outspoken and caused rather a stir. There is nothing to tell of

this journey. We merely sat around sweating hard, had some tinned food, and made

very slow progress up the river through the jungle.

At 7.30 pm we reached a small kampong (village) which was as far as we could go

by river, and disembarked. We now expected to start walking but when we reached

the main road, to our astonishment, there was a line of trucks awaiting us. We all

scrambled in but for one reason or another we did not move off for some consider-

able time. At last orders were given to proceed and we were rushed at a truly

alarming speed towards Rangat which we reached at midnight. We were housed in a

school building and this time had a wooden floor to sleep on which was not quite so

hard as on the previous nights. We were all rather weary and all getting very smelly,

but our beards were definitely improving.
The following morning, 17 February, saw everyone about bright and early as our

bones had not yet accustomed themselves to sleeping "hard". We went to the shops

but found that Straits dollars were no longer acceptable. Fortunately when I had left

Singapore, I had quite a bit of my own money with me but of course it was all in Straits

dollars. I sought out a Dutch official and persuaded him to change my dollars into

guilders. I then gave each man five guilders and told them that they were to buy

essentials in the way of tinned food and, in the case of men whose boots were finished,

"rubber sneaks". To one of our officers who seemed to be able to conjure up

anything one wanted in the most unexpected places, I gave two hundred guilders and

asked him to get emergency rations and anything else he considered would be useful

should we get into trouble. In his usual way he turned up trumps. It was here that

some kindly Dutchman gave each officer a thousand cigarettes-a small cigarette

like a Woodbine-for these we were more than grateful and they kept us and the men

going for some little time.
The next stage was to be to a place called Ayer Molek where we were told, we

would find accommodation in a rubber factory. Once more we went back to the river
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and this time found three lighters which were to be towed by a small launch. It was ablessing that a portion of each lighter was roofed over with kajang as this helped tokeep the sun off to a certain extent, but jungle rivers are very hot and we were verycrowded. If you were lucky you managed to sit on one of the cross members anddangle your feet in space but the majority had to stand and lean against the side of thelighter which being curved was anything but comfortable. We started out at 10.30 amand made very slow but steady progress and reached our destination at 9.00 pm.Once on the way we got tangled up with a tree stump which broke the tow rope andset one lighter adrift. The launch had to take the other two lighters to the bank and tiethem up and then chase off down stream to rescue the third. Owing to the heat wedrank a lot of tea which was made by the Chinese lighter-man from water supplied byus, but during the afternoon our water supply failed. This worried us not a little butpots of tea still came along from the Chinese and then we spotted his source of supply.He merely dipped his kettle in the river. Now we had remarked on the fact that ateach kampong a long wooden plant structure was built out over the river and wasobviously the village latrine. This no doubt was excellent so far as the villagers wereconcerned but it rather put us off the tea. There is nothing exciting to tell of thisjourney. It was just very uncomfortable, very tiring and sweaty under the tropicalsun-we were very near the Equator-and the position was aggravated by theconstant watch for Jap planes and the uncertainty of everything. However everyonekept more or less cheerful and there were no frayed tempers. At dusk the mosquitoes
began in earnest but there was nothing one could do about it. As I have said thejourney dragged on through the dusk into the night and we eventually came to AyerMolek at 9.00 pm, another stage completed. A guide took us from the river bank andwe at last came to a rubber factory, in fact a Ford rubber factory. Here we were metby the Dutch manager and his wife standing just inside the gates with hurricanelamps. They gave us a great welcome and, standing on the ground alongside weregreat buckets of hot tea. They also provided us with food on the spot which I do knowwent down very well. We were then led to a great building which turned out to be theLatex room. For those of you who do not know what a Latex room is I had betterexplain. This particular room, which was vast, was filled with concrete tanks roughlyeight feet long, four feet wide and two and a half feet high. Into these tanks is pouredthe Latex to which is added an acid which coagulates the Latex and there you havethe first form of rubber. (Planters, please correct me but that, I think, is the generalidea.)

So you may take it that this vast room was filled with these concrete tanks, but theydid not contain Latex they contained hot water! It was simply magnificent. We allstripped and dived in. The manager's wife had even gone to the extent of providing
soap to each bath. Needless to say she couldn't produce towels but our shirts servedthe purpose. The manager had obviously heard that we were coming through and thehot bath idea really was tremendous. After soaking for some time we dried ourselveswith our shirts and were led to a drying shed. Again a vast shed filled with wooden
racks covered with sheets of Crepe rubber. The most surprising thing was that theshed was full of troops and RAF. I've no idea where they came from but they wereobviously installed. We found a spot for ourselves and put down several layers ofCrepe rubber on which to sleep. That night we really did sleep and I was sorry that Ihad to disturb everybody at 6.00 am on the following morning.

18 February. I had my men out of bed and on parade at 6.30 am. There seemed tobe a tremendous number of servicemen and quite a number of officers who were allbusy organising something. With great respect I must say that in my experience,when a number of Army officers get together nothing very much happens, but whenone officer tackles the job something usually happens. Well this was one of theoccasions when delay followed delay and we began to think everything had brokendown. Some officers got to the point of suggesting pushing off on their own in order toget on. There was a fleet of "mosquito" buses in the factory and 7.00 am we weredetailed off into these and we just sat and waited. If you haven't seen a mosquito bus I



ESCAPE FROM SINGAPORE-PART II

should tell you that they usually have a Ford or Chevrolet 30 HP car chassis complete
with driver's cabin. The bus body has seats running lengthwise on each side of the
chassis and usually accommodate five passengers to a seat. (All the outlying districts
in Singapore Island are served by these buses as they suit winding and hilly roads and
can be driven fast.) We packed into the buses like sardines, to which nobody objected
if only we could have set off.

However, whatever it was that was causing so much discussion was eventually
settled and we set off. We sat or stood up in these buses for eleven and a half hours
and got thoroughly irritable. We pulled in at a small kampong and I rushed my men
into a Malay eating house and made our midday meal off large quantities of curry and
rice. At another point on the journey we stopped outside a Dutch house and the
fellow and his wife immediately produced fruit and water. I chatted to these people
and was very upset when they told me that all Dutch families had had their orders
which were to stay put and await the Japanese. It was a horrible thought-they had
two lovely children. But they didn't question the order, they were told to stay and
were staying like the thousands of other families. I sincerely hope that family is being
treated well; they were very brave.

Under different conditions that journey would have been most enjoyable. We
passed through magnificent wooded mountainous country, but what with being very
cramped, it certainly was not appreciated.

At 6.30 pm we drove into a small town called Sawah Loento. This place was really
attractive and is what I imagine a Swiss village to look like, clean, tree lined streets
with little houses of distinctive architecture. Those of you who have been to Switzer-
land would quite likely see no resemblance whatsoever, but I was very impressed.
The men were taken by the Dutch officials and given water, soap and food and the
officers adjourned to the hotel and revelled in hot baths and dinner. This was our
sixth day without a shave and we were still wearing the same clothes that we had in
Singapore which by now were really "high". We were still around the Equator and of
course were sweating into them day and night. We had to wear clothes at night as they
afforded some protection from the mosquitoes, and it's no good anyone saying "No
shave, disgraceful" for we had no razors and there were far more important things to
do than visit the barber.

At Sawah Loento the wounded were put into hospital and I must say that it was
only the kindness of the Dutch housewives that enabled them to get so far.

Cleaned and fed, the party entrained at 10.30 pm that night for Padang arriving at
5.15 am the following morning-19 February. We marched some considerable
distance and were eventually housed in yet another school. Two of my sergeants who
had been taken to hospital reported here after treatment and I collected two more
Sappers who had got away and had managed to catch up with us. We managed to
procure a safety razor here and the whole of my party, with one blade, scraped off
their beards. It was here that we received our first news of the war in the Far East
since leaving Singapore and it was very sad news indeed. Singapore had fallen and the
Japanese were making rings round Sumatra and Java.

There was nothing to do temporarily as senior officers present were trying to
make the necessary arrangements to get us out of Sumatra, so we endeavoured to
clean up, not very successfully I am afraid, and then the Sapper officers adjourned
to a hotel for a much longed for beer. We were not very welcome as it appeared that
certain Australian gentlemen had passed through Padang and had upset the inhabi-
tants. However, once the Dutch realized that we had no intention of smashing
anything and that we were sincerely thankful for all the help they had given us we got
on splendidly. The little harbour had been bombed the previous week and this gave
us a little food for thought. The Dutch, here as elsewhere, had been told to carry on
and they seemed quite resigned to the Japanese occupation which they knew had to
come. It must have been rather a strain for them to give us all the help they possibly
could with every kindness and yet they could not help themselves. They are a brave
people.
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A KOREAN WATER POINT THE FICKLE FINGER OF FATE

TEMPORARY WATER STORAGE TANK

128

engineering principles, the timber sides of the frame were slatted to reduce weightbut usage soon showed that the exposed edges of the timber "worked" on the canvasskin during filling and soon caused chafing and wear.
My modification of the design was to produce a solid sided timber box (see sketch)with the removable sides wedged into place by triangular supports. To enable thewater point section to clean out tanks used for sedimentation, the skin was left withenough slack so that when a support was removed, the corresponding wall could belaid back, thus giving good access for scrubbing out. During a visit from a Senior REOfficer, "official" approval of the modification was given for general use of the tank.
Alas, half promises of recognition of myself-"The Hawley Temporary WaterStorage Tank" never came to pass and I faded from the World of Field Engineering

without record-or did they change the name of that lake!

* * * *
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PROTECT YOUR HOUSE WITH AN EARTH LEAKAGE CIRCUIT BREAKER. 130

myself, I gambolled around the deep end. Meanwhile, my Trials Sergeant was getting
very impatient for his turn, so I had to get out.

The next week we ventured into the Garrison open air pool. This was a large pool,
somewhere in the area of the present Brompton Barracks 30yd range. In 1953 it was
very murky, as the filtration plant had finally given up the ghost. It provided a good
training site for a rubber diving suit, and after an afternoon there, we felt ready to
explore the very much larger Gundulph Pool.

This was much more fun, as we could practice some elementary underwater
navigation. We were also very popular with the YO course then undergoing wet
bridging training as we recovered a lot of stores dropped into the pool by them-and
their predecessors-and so saved them money!

We next made a two-day visit to the Royal Navy, at HMS Vernon, where we learnt
a lot, and later to Siebe-Gormans, where we went down to 70ft, air being supplied by
an air line from the surface. We also had voice contact with the surface. We then
graduated to the River Medway itself.

In 1953, the Dress Rehearsal for the RE Demonstration took place on the
Saturday after the Summer Ball-very bad planning, I felt. I had to enter Gundulph
Pool without being seen, cross the pool, and surface just in front of the spectator
stand, and wave a small Sapper flag, just to make sure that I was seen. I had taken the
precaution of staking out a guide line from the Medway bank, and got myself into the
pool. Having thoroughly enjoyed the Ball, returning back to Gordon Barracks at
about 5am, I felt very tired crawling across the bottom of the pool, and am sure the
pool of sweat in my facepiece was pure Champagne! On reaching my exit point I was
a couple of minutes too early to surface, so had a little zizz on the bottom, and then
surfaced on time, emerged, and answered a lot of questions.

I never managed to get Diving Pay for these trials, as I had not been properly
trained, and was therefore unqualified-no doubt readers will agree! But it was
tremendous fun, and we learnt a lot by trial and not much error, I hope. Perhaps, in
some small way, our report led to the formation of the RE Diving Establishment of
to-day.

Protect Your House, Caravan or
Workshops with an Earth Leakage

Circuit Breaker (ELCB)
E&M CHIPS

THERE have been a few signals floating around stating that military caravans which
use mains voltage must have an ELCB. These signals, I gather, were sent out because
a child was electrocuted on a military recruiting trailer at an Army display. An ELCB
would have prevented this happening. Similarly an ELCB can helpl prevent the
electrically caused fires in the home, and reduce to a safe human level of below 35mA
the current felt in an electrocution.

The ELCB will not cure everything but for £20 extra, used instead of the main
switch in a distribution box, it can do wonders; especially for the Sapper Officer
"rewiring" his new home, usually an 18th-century house with old lead cables and
rubber insulation cracking at every bend. The ELCB measures the current arriving
on the incoming live line and if it differs by more than 30mA from the neutral line
returning the current it trips. If you hold on to a live line you are allowing the current
to flow through your body (ooh ...... ahh) to earth. The currents in the live and
neutral are no longer the same and so the ELCB trips, limiting you to a small current
flow, below the level that might have killed you. Likewise a small current in an
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Trip Current Normal Current Flow
30mA 25A

40A
60A

300mA 40A
60A
80A

Table 1. ELCB Sizes

electrical short, enough to create a fire, will also be isolated. We spend £20,000 on a
house and then fail to spend the extra £20 to protect it on the electrical side. Strange?
No, it is just the same in the Corps, we expect electrical power, we use it, but we do
little to encourage those who provide it!

How do you buy one? MK Sentry make a good line which fits into a distribution
box instead of the main switch. The trip sizes are shown in Table 1. The 300mA trip
does not give as good protection for the human but is required for old type night
storage heaters which can have earth leakage currents. MEM make ELCBs as well.
To fit them, the incoming live and neutral from the meter is connected to one set of
terminals and the other set is connected to the old distribution box. If on the other
hand you are doing the job fully then put in a new Consumer Unit with ELCB switch
and MCB (Miniature Circuit Breakers) of 5, 15, 30 or 45 amp ratings instead of

1 1
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Correspondence
Lieut Colonel R M S Maude
19 Oakfield Gardens
Dulwich Wood Avenue
London SE19

WHO WILL BE THE LAST?

Sir,-It would be unkind to break it to Colonel I T C Wilson that the activity he saw
on the Normandy beaches (his letter in the March issue) when he landed there must
have been no more than one of the early Battlefield Tour parties. No doubt the air of
general confusion prevailing, or perhaps the high standard of mock realism of those
times was confusing, but it must surely have been much quieter than when we were
there exactly a year earlier?- Yours faithfully, R M S Maude, (At the time 3 Div RE,
but alas no longer serving so I cannot claim to be one of the last.)

Colonel I T C Wilson MBE, MC
Bryony Cottage
Stockbridge Road
Kings Somborne
Hants S020 6PH

WHO WILL BE THE LAST?

Sir,-Lieut-Colonel R M S Maude is quite right that Normandy 1945 did not have
the same cachet as the previous year, nor were campaign medals awarded for
battlefield tours however exciting. Had he wished to work it out from my date of birth
in the RE List he would have noticed that I was no longer a teenager by then! To
protect the good name of the Editor and his proof readers I must confess to missing a
year. Nevertheless it would be interesting to identify the last serving sapper to have
seen active service in World War II. I know that there are others younger than myself
still serving; Lieut-Colonel (QM) G Ramsey MBE landed by glider at Pegasus
Bridge in 1944. The Army is rapidly approaching a situation for the first time since
the Crimean War of having no serving soldiers who have taken part in a major war.
There are still some Korean veterans around, but less that 3% of the British Army
total of the day served there. I hope that the Corps can provide some small ceremony
to accompany the departure of their last World War II individual.-Yours faithfully,
I T C Wilson.

Lieut-Colonel G W Field MBE, RE
The Royal Military College of Science
Shrivenham
Swindon
Wilts SN6 8LA

MERRY-GO-ROUND

Sir,-In his article "Merry-Go-Round", published in the March 1979 RE Journal
Brigadier Notley put forward some suggestions for speeding up the business of
equipment procurement. Few would deny that the development cycle seems, at
times, to be unnecessarily protracted. And I am sure that no-one would deny
Brigadier Notley the right to express a personal view on a subject which he admits in
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his opening remarks is controversial. However, it would be unwise to allow his views

to stand unchallenged in our professional journal.

He suggests that the Corps should be "allowed to develop its own equipment

which is required in a time frame quite beyond the R & D system." If by "own

equipment" Brigadier Notley means specialist engineer equipment which is exclu-

sively for use by the Corps for a purpose which does not impinge on the All-Arms

battle then I would be inclined to go along with his ideas. But does any major

equipment fall into this category? I doubt it. Equipment which the Corps uses in

support of other Arms (and this is our primary role) must meet the operational

requirements of these Arms as well as our own. The AVLB, for example, must be

capable of giving the battle group commander the mobility, the gap crossing capabil-

ity, the load carrying capacity and the speed of construction he needs and not the

characteristics we, as Sappers, think he needs. In drawing up the operational

requirements for our equipment, therefore, we must ensure that it meets the needs of

all users, including those who have to store it, move it and repair it. How can we do

this effectively if we adopt an in-house procurement system? Moreover, do we really

have the expertise within the Corps to develop and produce effective equipment?

I would not dispute that the formalized procedures which govern equipment

procurement could be streamlined. They have, however, evolved through experi-

ence and as a result of studies by Zuckerman, Downey and others simply because we

"got it wrong" so often in the past. I am sure that the procedures will continue to

evolve along the same lines. The Operational Emergency procedures are just one

example of the flexibility in the system for bringing into service in a very much

reduced timescale equipment for which there is an urgent operational requirement.

Brigadier Notley's criticism of the GSR (General Staff Requirement) procedure

may, in his experience, be justified. If it is true that engineer commanders do not

always see important GSRs then there is a fault in the internal administration of the

Corps and not, in my view, in the GSR system per se. The GSR is simply a

formalization by the OR (Operational Requirement) Staffs of the user's views, and if

it is not a true reflection of their views then the OR Staffs or the user are to blame, not

the system.
In short, the way to the more efficient development of Sapper equipment is

through the intelligent application and progressive development of the existing

procedures and not by adopting the "do-it-yourself" system which Brigadier Notley

suggests.-Yours sincerely, G W Field.

Lieutenant General Sir E Ian C Jacob GBE, CB

The Red House
Woodbridge
Suffolk IP12 4AD

BRIGADIER H F G GREENWOOD CBE MC

Sir,-I feel bound to write a slight correction to the Memoir of Harold Greenwood

which you published in the March Journal.

In it there is a reference to "Greenwood's Corner'. I well remember this, as I was

Brian Robertson's subaltern in 3 Field Company, and we marched daily past it to our

work on other parts of the road whilst it was being built. However, anyone looking

for it on the Wana-Razmak road would have a fruitless journey, because it was built,

and I hope still exists, not far beyond Razani on the road from Tal-in-Tochi to

Razmak.
It would be a pity if this memorial to a fine Sapper should by accident be

mislaid!-Yours faithfully, Ian Jacob.
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Lieut-Colonel B R Rawlings RE C Eng MICE
Civil Engineering Wing
RSME

SAPPERS FIT FOR WAR

Sir,-Lieut-Colonel Mike Addison's article (March 1979) certainly gives us all foodfor thought. I entirely support his basic theme although every element of the Corpscould point out areas of exaggeration, impracticability or inaccuracy, these do notdetract from the basic message. To me the message is; we must train our officers andsoldiers to be good military engineers. Civil engineering has been defined as "the artof directing the Great Sources of Power in Nature for the use and convenience ofman". The military engineer has a similar responsibility to the tactical commander.The sapper regimental officer should have a basic grounding in engineering and acontinuing interest in it so that he will be better placed to recommend the applicationof modern techniques to change the face of the battlefield. To design to minimalfactors of safety requires a much better understanding of the forces involved thannormally possessed by the average civil engineer. The constraints of time, manpowerand money available for training probably precludes any major changes in our officertraining courses. The Corps must therefore convince its officers that the attainmentof expertise in military engineering will be recognised as a necessary part of thetraining of its squadron and regimental commanders having at least equal status withthe desirability of undertaking staff training. Younger officers would then be moti-vated to build on their degree training by maintaining an interest in engineering andcould also result in a greater number of the more able officers undertaking longengineer course training. Within units a great deal could be achieved by settingsuitable problems to regimental officers during officer training days. Twenty yearsago it was commonplace for a CO to train his officers in this way, setting theirproblems well outside the limited role and standard drills of their particular unit. Ibelieve this was an excellent practice which could be easily reintroduced.
In summary, all Royal Engineer officers should be,perse, military engineers, thatis all, with common regimental and military engineering background and experience;but many will also have their own specialist training and experience following either astaff college or long engineering course.-Yours sincerely, BR Rawlings.

Brigadier E E Read CBE, MC, CStJ
Whitebean
Middle Bourne Lane
Farnham

TWO INTO ONE DOES GO

Sir,-I would refer to Major Bradbury's charming divagation on the 1st FieldSquadron. In my day this was our only "squadron" and worked with the cavalrydivision. They were normally known as the galloping gasfitters. Most of their toolswere carried on pack horses, and the noise on the move was deafening.On the presumption that the Royal Engineers, as such, started from the First(something) Company in Gibraltar in 1772, you will recollect that Gibraltar, (backedby Chatham) issued a set of commemorative stamps with pictures of sappers. At thistime I had the privilege of being an honorary Ensign in the Life Guard Grenadiers ofSweden. Most Swedish officers are quite mad on stamps. I therefore sent a first daycover to my Colonel, asking that he might give it to some officer. There wasapparently such a demand for it that he had to organize a cross country ski race to findthe winner.
A year later I was promoted honorary Major!-Yours faithfully, E E Read



Colonel C M Singer 

 



Brigadier R A Gardiner MBE 
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member of the Royal Society's Ordnance Survey Committee, which at that time was
actively engaged in the preparation of evidence for the Government enquiry into the
Ordnance Survey and its future activities. Richard applied himself wholeheartedly to
this new task and his contribution would undoubtedly have made a lasting impact had
it not been for his very untimely death.

One of his many other interests was genealogy and in 1977 was elected to the
Council of the Irish Genealogical Research Society.

Richard Gardiner was a man possessed of great enthusiasm who tackled every
task with tireless energy. At the same time he was modest and kindly and a man of
absolute honesty and integrity.

In 1938 he married Marguerite (Peggy), the daughter of George Flowers of the
Indian Civil Service. With their two children they were a most united family to which
he was devoted. We offer them our sincere sympathy in their loss.

RCAE, GAH, B St GI, DEOT
JRGF writes:
Richard Gardiner and I were commissioned in the same Young Officer batch and
were constant companions during our training and Cambridge course. This included
visits to the Lake District and Wales for our introduction to rock climbing. He was
more the mountaineer and explorer than rock climber but no doubt regarded these
excursions as good training.

We went out to India on the same boat but then separated, he to Bangalore and I
to Kirkee. Later he was posted as Assistant Garrison Engineer, at Fort William,
Calcutta. One of the perks of the appointment was a visit, every other year, to inspect
the Fort at Gyantse in Tibet which was the residence of the British Trade Agent and
his escort of Indian Infantry mounted on Tibetan ponies. In 1935 he was due for such
a visit and very kindly arranged things so I could go with him. We took the Nathu La
route from Gantok, returning via the Jelep La. We then spent a month in Northern
Sikkim, around Chomiomo attempting to climb a small peak of some 21,000 feet.
However we had chosen the wrong side of it for success.

He was a great companion and I much regret that circumstances never allowed
another expedition together. He was made of tough fibre, seemed little affected by
such things as altitude or the Tibetan wind and could maintain a good speed uphill
almost indefinitely. I will always remember his kindness when I was taken ill with
influenza in a Tibetan resthouse and he had to nurse me for three days before we
could continue our journey.
AHD writes:
Subsequent to his return to British service after the War, Richard Gardiner filled a
number of Survey appointments where I was able to see his sterling qualities; in the
Ordnance Survey, the War Office and Middle East. In the last mentioned, he was
Colonel in charge of all survey activities, which included operations in East Africa
and Iraq. He frequently had to deal with both officers and civilians of other
nationalities as well as our own, including those of our NATO allies. He was an
admirable choice for these responsibilities, for his charm of manner and considera-
tion for others, as well as his professional skill and balanced judgement, made him an
excellent "Ambassador", and a sound Chief also. These same qualities helped him
later as DD Svy in the War Office, where his special responsibility was to serve the
RAF in its needs for charts and general survey data, often of a bewildering complica-
tion. His final appointment was as one of two military Directors in the Ordnance
Survey, which gave him control of all map production, wherein he displayed an
eagerness for necessary innovation tempered by a practical assessment of real
possibilities, which would have been praiseworthy in an even younger man.

Off duty, he was a charming host, interesting and considerate; he will be much
missed.
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MISS L C EDWARDS

Died 3 January 1978, aged 77
Miss LITA C ("JIMMY") EDWARDS was one of the great characters of the RE Yacht
Club. She was the daughter, niece and sister of Royal Engineer officers, her father,
Brigadier General R F Edwards, being Hon Secretary of the REYC from 1901 to
1903.

Jimmy Edwards was a superb sailor, who was active in the sport to the end. For the
past twenty-seven years she part-owned the 52ft 1902 Fife-built ketch Sibyl of
Cumae. After a major conversion of the yacht with her own and her partner's hands
in the early fifties she fitted Sibyl out annually until very recently and sailed her
widely from her home port in Argyll, for the most part without the benefit of an
engine. She would think nothing of sailing her large vessel through the Crinan Canal
with a crew of boys. In 1970 she won the Clyde Cruising Club Seamanship Trophy for
a fine feat of seamanship at the Royal Cork YC Bicentenary Regatta, when she beat
into the crowded anchorage each evening in all weathers at the end of successive
days' racing. She made her last appearance with the REYC by arriving from Ireland
with her beloved Sibyl at the Club Meet at Lymington in 1976, where she won all
hearts. "Unfortunately" she wrote "Sibyl's engine has not worked for the last three
years. It was all great fun, even if we did have to break the marina rules by sailing in
and out of our berth". Those who know the Lymington Yacht Haven will appreciate
this feat-to her a commonplace.

Her friends will long remember her, with her red jelly-bag hat and body-and-soul
lashing at her waist. One can but feel assured that she will enjoy fair winds and good
sailing now that she has crossed the bar.

OMR

If it moves,
salute it.

Pickfords have von the respect of
the British Armed forces, because we
are able to move you quickly and
efficiently. With professional packing
too, if you wish it.

We have over 170 branches in
Britain, as well as a special Forces
branch in Giitersloh, Germany. All of
these can offer storage if you need it. Pn I L
For a free estimate, ring us. You'll find P ko ro )
our telephone number under Pickfords Removad O: 4 m ted
in your phone book. In Germany, Enfield,nMiddlesex ENI 3RZ
telephone Giitersloh (05241) 38024. SERVING HER MAESTY'S ARMED FORCES WORLD WIDE
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NOBODY BUT NAAFI COULD
GIVE YOU TERMS LIKE THESE

Naafi provides a service exclusively for the
Forces. That is why you're bound to be better
off buying through Naafi - whether it be a
car, caravan, motor cycle, moped or even a
boat.
See for yourself! When you buy a new car
through Naafi you can benefit from...

* Really worthwhile discounts from
selected dealers

* Exceptionally low HP charges
* First class car insurance
* Free personal life assurance

* Premature repatriation scnemc
* No restrictions on taking your car

abroad
* Incorporation of freight charges in

HP agreement
And Naafi can offer you so much more ... an
HP deposit-saving service,-an easy payment
plan for car insurance premiums, used car
purchase facilities ... all specially geared to
ensure a better deal for Service people. Ask
Naafi about it to-day.
You can't do better!

__ - -I 7

r CarSales Dept.,Naafi,FREEPOST,London SEII 4BR

I Pleats send m details ithout obligatim. I-am intereted in thefollo,ing Nafi faclities:
^ ew acr (--tes model)
For usein (state comuntty)

a New touring cnnvn Used car 0 N motor cyde ]Bot
| nDepoDituvingswcheme DInsurance Ollwihtopsycmsh -Iwishto ^AAF I

iueNtafiHP PlIeuatickrhichveatppVi

R- N.~FORee EXC SU cELY
| AddrTelNo. FORYOU cR
---------------------- ------ C--

WE, THE

LIMBLESS,

LOOK TO YOU

FOR HELP
We come from both world
wars. We come from Kenya,
Malaya, Aden, Cyprus ...
and from Ulster. From keep-
ing the peace no less than
from war we limbless look to
you for help.

And you CAN help, by
helping our Association,
BLESMA (the British Limb-
less Ex-Service Men's Asso-
ciation) looks after the limb-
less from all the Services.
It helps, with advice and
encouragement to overcome Help BLESMA please. We

the shock of losing arms, need money desperately.

legs or an eye. It sees that And we promise you not a

red-tape does not stand in penny will be wasted.

the way of the right entitle-
ment to pension. And for Donations and information

the severely handicapped Major The Earl of

and the elderly, it provides Ancaster,KCVO,TD,
Residential Homes where Midland Bank Limited,

they can live in peace and 60 West Smithfield,

dignity. · London,ECIA9DX.

BRITISH LIMBLESS EX-SERVICE MEN'S
ASSOCIATION

'GIVE TO THOSE WHO GAVE-PLEASE'

F
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"Nothing was too much trouble. Natocars
made changing the car a real pleasure"

The way we see it. any firm that years of experience and thousands of Nato discount on Tax Free andis pnvileged to supply you wilh a car successful regisiramions to our credit Tax Paid vehicles. part-exchange.should earn its keep Tax Paid fi, UIK. tae and Tax Free -o verseas insurance. export paper work.So w rwork very hard inded ,at for eporl d [elver lo lJ.K. or Eurnop. Ifrferrymaking your eltire iransac-ion noth We, have- n alesmen. servic fr I.K. colletrlhn. lo deposiand , ray from lrtla Ii ish: whare--r Iksle I---,I lling car wev d-vl redit,rpeialf)eutrshMarkfoans-
Ihe prhlems. 

tr .rilis lrvidin. a e i .I V tiame il ad. wihi reasn. we do ilIf you think thai our appiraa h f usifl serv ec hafr i.ple f wanf clc - pleasanlly and efif irlely.sounds dilferent o the usual anou-rr hVi nie .lcans v,ii !1i,1 1ii l: And Ihat's why sii manyIrade anitude. yiou've grasped it il i,ie. noi h,lsle. -ustonerrs i me bahLk o us time afterWe operale in a completely We aany Ihe IU.K.'s widest stll k, limr.different way. which we pioneerrd and of cars aid mit-cr i aravans I,r Be sure and see our 32-pageperlfeled to meet the special reeds n imnr,diale uxp>t n information pack before you thinkService personnel. And ofler a raige of makes and about buying a new or usrdIts a ormula that has ade us servies that no other firm can match. carelsewhereNo. in cars for the Forces with many

J' NNatocars
A better way to buy your next car
Wylds Estate -Bristol Road. Bridgwater Somerset Telephone: Bridgwater (0278) 55555

Telex: 46285 To telephonefrom Germany, dial 0044-278-55555

· Please send me Natocars Information Pack Tick boxesfor details.U REJ
Name Rank ____

· Present address _

* - U
* Car for use in (Country)

Delivery date (approx) FORD O
VAUXHALL O CHRYSLER SIMCA LEYLAND:- Austin O* Morris O Princess O M.G. E Rover E Triumph O Daimler El* Jaguar E Trade in O MOTOR CARAVANS E USED CARS O
ii- amg9-g-I-g---l 1g"aa-IN
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Swiss Precision
Equipment for Distance
Measuring Direction
Finding and General
Land Surveying.
The WILD worldwide service is one of the reasons for the success of these instruments and for the

fine reputation which they enjoy all over the world. ELECTRONIC DISTANCE
MEASURING EQUIPMENT

THEODOLITES mmD13S Mediumpy ange
TO Compass Reduction

Theodolite Distancer
Theodolt e TC Fully Automatic

TOSN1/NK1 SmallTC

T S Engineers Recording
i r Automaticer recrdin

'rheodoite Attachment

PTheodolite LASER ALIGNMENT

T16 Engineers Scale E IN
Reading Theodolite EQU ME ece

T2 Surveyors 1" GLO Lasereye piece or

Theodolite Wild Theodolites
T3 Precision LEVELLING INSTRUMENTS

Theodolite NO1/NKO1 Builders

- ;T4 Astronomeical Dumpy Level
Theodolite NOS/NKOS Builders

Tilting Level
N1/NK1 Small

PLUMMETS Engineers
Level

ZL/NL Precision N2/NK2 Engineers
Automatic Precise

Plummets Tilting Levelnge
ZBL Small Precisionel: Medway 64471/5Te

Plummet c mAutomaticii Level
NA1/NAKI Engineers

TACHEOMETERS Automatic

RDS Self-reducing NA2/NAK2 Precise
Tacheometer nA2/Natic

RK1 Self-reducing Level
Alidade N3 Geodetic

DM1 Distance N3 Geodetic
Measuring Wedge Level

Wild Heerbrugg (U.K.) Ltd., Revenge Road, Lordswood, Chatham,

Kent ME5 8TE Tel: Medway 64471/5 Telex 965071

· I -- 9~~s
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SCORPION
Scorpion is a highly mobile, air portable,
wellprotected light tank, which can also
perform reconnaissance and internal
security duties. Equipped with a 76mm gun
firing HESH and four other natures of
ammunition, a 

7
.62mm GPMGand smoke

discharger system, Scorpion has a crew of
3, top speed of 80kph and weighs 8 tonnes.
It has probably the lightest ground pressure
of any tank in the world and can therefore
operate where other tanks orarmoured cars
cannot. It has been tested in world-wvide
conditions and is in service with the British
and other Armies. There are seven variants
in the Scorpion family of vehicles.

Scorpion
/*'i t rlnk, 76n:mgun.
Scimitar
30mm Rarden gun.
ani APC vehicle.
Striker
guided weapon carrier.
Spartan
personel carrier.
Sultan
command vehicle.
Samson
recovery vehicle.
Samaritanambu/lnce.

a force to be reckoned with...
ALVIS LIMITED HOL YHEAD ROAD
COVENTRYENGLANDV
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