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Abstract

For far too long it was accepted that the higher echelons of the British Army,
that is the War Office and GHQ, France, were reactionary, that they were anti-
technology and cavalry criented. In the past decade historians have gone some way to
challenge this view, but not far enough. Much of the "traditional versus progressive”
school of thought, in regard to the tactical employment of the tank, still survives. This
thesis will attempt to continue the roli-back . It will not, however, confine itself to the
tactical employment of the tank, but will instead suggest that to gain a more complete
picture of the Army's support for the tank devclopment programme in World War One
we have to examine the manufacture of the tank too.

No one has acknowiedged the role of the War Office in pushing for the creation
not only of the first Tank Committec , but every subsequent committee thereafter. The
original Tank Committee, the "New" or "Advisory" Tank Committece, The Tank
Directorate and the Tank Board were all set up under the aegis of the War Office. True,
the War Office had a great deal to gain in establishing these bodies in their atlempt to
wrest control of the destiny of the tank from "civilian" hands at the Ministry of
Munitions, but it was these bodies, particularly the Tank Board (established in August
1918) that facilitated the crucially important liaison between the users of tanks in
France, that is to say the Tank Corps, and the producers at the Ministry , the
Mechanical Warfare Department (MWD). Without War Office involvement in this way
( and, of course, the continued orders for more and better tanks from the War Office) it
is inconceivable that the tank would have reached the level of technical sophistication,
and therefore usefulness, that it had by late 1918. Ironically, if we persist with the
"orogressive versus Lraditional” scenario, we see that the "progressive” group, which
consisted of the MWD and the Tank Corps, was in actual fact constantly at odds with
itself over the design of the machines and the availability of spare parts tor the whole
period of the war. We can suggest, therefore, that the most damaging of the divisions
that existed within tank circles in World War One lay not between the "progressive"
and "traditional" camps, but across them, clearly dividing the "progressive" camp itself.

The continued existence of a struggle for controf ( note control and not
survival) of the tank between the War Office and the MWD ( which was at its most
intense during 1917), and the constant "battie of the spares" waged between the Tank
Corps in France and the MWD, further call into question the accepied wisdom that
when Lloyd George handed over the reins of the Ministry of Munitions to Edwin
Montagu in July 1916, he had largely resolved the nation's munitions problems. R.J.Q.
Adams cites a tank pioneer who believed that" as Minister of Munitions he | Lloyd
Gearge} saved this country from dire disaster", Adams admits that such a claim was
"extravagant” and that no one man "won the War ", but this thesis will suggest that the
successtul development and manufacture of (he tank owed considerably more to his
successors, particularly Addison, and to Churchill and support from the Army than it
did to Lioyd George's own actions.

Finally, regarding the "reactionary" nature of GHQ, this thesis calls in to
question the originality of J.F.C. Fuller's "Plan 1919", so often cited as the way forward
in terms of the tactical employment of the tank, and suggests that by 1918 such plans
were copunon currency among the upper echelons of the Army, and that Fuller's own
scheme was but one of many. Further, there is sufficient evidence to suggest that
GHQ had far-sighted plans for the employment of tanks once greater mechanical
reliability had been achieved. But greater reliability was a matter of design and
manufacture, not tactics. The rote of the British tank on the battiefields of WorldWar
One was, therefore, not dictated by the limited imagination of those at GHQ, buf rather
by the inevitable problems associated with developing and mass producing a hghly
complex and unique weapon at a time of total war.
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Introduction

Proipted by Robin Higham's ! discussion of the peripheral status of the Brilish
rigid airship programme in the immediate years before, during, and after the First
World War, this thesis will apply much the same criteria to the role and status of the
British tank during 1915-18. The question is: was the tank a peripheral weapon ? That
is to say, did it receive across the board support from both civil and mititary (Army)
bodies ? Were significant resources allocated to it to permit mass production 7 And
was enough consideration given to the creation of a coherent doctrine of tactical
employment ?

Structured in three sections, this work will address the first question in section
one. Chapter one will discuss the organisation and function of the Mechanical Warfare
Department. Chapters two, three and four will address the continuity of orders and
production, the supply of steet and the availability of manpower.

In chapter one the administralive structure of the Mechanical Warfarc
Department (MWD) will be explored, highlighting the friction, or more accurately the
growing pains, as both sides, civil and Army, came ultimalely to a working
relationship concerning the tank's development and manufacture. Initiaily both
manufaclure and factical employment { carly training and recruitment ) were
encompassed in the Landship Committee / TS ( Tank Supply) Commiitee.? However,
once the tanks were sent to France in late July and August 1916, the interests of the two
halves ( the TS Committec in England and the Heavy Branch in France) diverged and
the two bodies quickly assumed their own identities and agendas. One was concerned
with continuity of production, the other with performance. Thesc goals were not, of
course, by any means always mutually exclusive, but friction did arise as each body
determinedly pursued what it thought was in the best interests of the tank programme.,
The so called "battle of the spares” is perhaps the best example of this.

Durinrg the course of this development the divergent paths followed by the two
hodies led o a closer association with, for want of a better phrase, their "parent

I Robin Higham., "the Peripheral Weapon in Wartime : A Case Study*, in Gerald Jordan {ed) MVeval
Warfare in the Twentieth Century.

2T avoid possible conlusion the TS Committeg, the TS Department, the MWSD and the MWD arc to
all intents and purposcs one and the same body. However Lhe title given to this body will depend upon
the context of the discussion, i.e. between February and July 1916 il will be refoned to as the TS
Comnmittee, between July and October 1916 as the TS Department; between October 1916 and October
1917 as the MWSD; and between October 1917 und November 1918 as the MWD,
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bodies " In the case of the Mechanical Warfare Supply Depurtiment ( MWSD) -
formerly the TS Cominittee - it drew closcr to and established stronger admmnistrative
links with the Ministry of Munitions (despite the resistance of Albert Stern). In the
case of the Fleavy Branch ( later the Tank Corps ) the years 1916-18 were to wiiness a
growing integration of the new arm within the Army proper. These developments were
in themselves sources of friction. The MWSD sought to retain a degree of
independence under the Ministry's umbrella, while the Tank Corps pursued a
comparable position to that enjoyed by the RFC (i.e., a semi-independent role within
the Army with representation on the General Staff ). Mcanwhile, the "parent bodies”
were far from total agreement with one another as to how, and indeed who was, to
exercise most control of the new arm. The Ministry, prompted by Lieut-Colonel Albert
Stern, as Director-General of the MWSD, and led at first by Lloyd George, was
determined that matters of design, lesting , transport, and experimentation should be
firmly and exclusively in the hands of the MWSD. The Army and the Tank Corps on
the other hand, as a matter of principle and, atter the less than impressive performance
of the MWSD, as a matter of efficiency, did not. The relationship between the MWSD
and the Ministry was to become particularly estranged under succecding Ministers as
each sought to integrate the MWSD within the Ministry, a move strongly resisted by
Stern. Stern's attitude was to set the MWSD apart from the other intercsted bodies
involved in the tapk programme, military and civil alike. However, inler-departmental
and service rivalries could not be allowed to compromise the development of the tank
programme. Efforts were made as early as the winter of 1916 to bring all sides together
through the creation of a committee. This was {inally achicved when the ill-fated Tank
Committee was formed under the aegis of the War Office in May 1917, Although the
Tank Comnitiee itsell was not a great success, it at least paved the way for greater co-
operation in the subsequent "Advisory" or "New" Tank Commitiee of November 1917,
and eventually in the Tank Board of August 1918,

Chapter two will discuss the extent to which continuity of orders and output
were maintained. As mentioned above this was the major preoccupation of the MWSD,
In order to find and hold contractors { against stiff competition from orders (o
manufacture other weapons ant components ) the department had to be able to offer
long contracts for, as near as possible, fixed models ( thereby reducing the possibility
of hold-ups in production while jigs, etc., were changed, which could be costly for the
contractor ). But the rapid pace of evolutionary technical change and the War Office's
qoite understandable insistence on the most up-to-date models available severely
compromised this ability. On the other hand poor organisation at both departmental and
contractor level { which it must be said was partly due to the constant reorganisation as
the whole tank programme continued to expand) and the MWSD's at times wildly
optimistic delivery estimates did little to [oster War Office confidence in their ability to




viil
deliver. This was reflected in the size of their orders. Bui out of what must at first have
appeared an unpromising situation there grew a mutual co-operation which saw the
development and production of a quite remarkable run of continuous models reflecting
the best in continuity and at the same time technical sophistication.

Regarding the supply of the most important material in the construction of

tanks, that of steel, the tank did very well. Chapter ffour: asscsses the reasons why , at a
time of supposed national shortage, mechanical warfare was never short of steel ; in

fact it was in surplus.

The manpower situation was perilous, and again tank production had to -
compete for its share of the nation's finite reserve, particularly that of skilled labour.
Contemporary evidence { Ministry of Munitions files containing letters from
contractors and members of the Labour Supply Depaitment ) is limited and somewhat
contradictory. Ou the one hand it suggests that the contractors were only intermittently
inconvenienced by a shortage of skilled labour, and where this occurred tanks were not
an isolated case ( as in the spring of 1918 when due to the unforescen demands made
on the infantry by the German offensive, the "clean cut” had to be imposed not only on

tank production, but on aircraft too). On the other hand, the contractors’ own records
suggoest that they werc short of skilled labour. There is, however, sufficient evidence to
support the view that by late 1917 opinion in the War Cabinel had shifted toward a

greater concentration of labour reserves in mechanical warfare production, and that, the
anomaly of the events of the spring and carly summer of 1918 aside, tanks would have

received a greater share of the available skilled labour much earlier than they

evenlually did in the autumn of that year.
Before addressing the other main area of interest, that of a tactical doctrine of
employmont, the second section will explore the obstacies to efficient employment m

the field. These will include the tanks' transport from Britain to France, and, once on

the continent, their movement about the battiefields, the efforts to continune rescarch

and development in the field, the salvage of machines from the battlefiefd, and the

creatton of the Tank Corps itself.

The final section will examine the tactical employment of the tank. Were Haig

and GHQ resistant to the introduction of the new arm ? Did they simply throw tanks
away in "driblets" 7 Or did they embrace them only to confine them to a rigid method
of employment, so reflecting minds closed to the new tactical possibilities offered by

the tank which were beyond the accepted norms of staff college training ? This final

section wiil argue that therc is sufficient evidence to cast doubt on the assumptions
behind thesc questions. Instead it will suggest that not only were the upper echelons of

the Army on the whole receptive to the tank, but also actually conceived of employing

it in ways which went beyond the simple infantry support weapon. 1l was not only the
"young bloods" of the Tank Corps HQ with their "Plan 1919" who could see the way




forward. Yet, as will have been shown in the preceding section, the operational
difficulties served to limit the opportunity to exploit this thinking. Once the
Hindenburg Line was broken and "open country" was reached the tank's vulnerabifity
on soft ground, its inability to cross more than a small stream unaided, its reliance on
the frequent supply of tons of spare parts and on considerable quantities of fuel and
lubricants, and its peor top speed, all served to limit its role to that of an infantry
support weapon - one which followed up the infantry rather than led it.

This thesis seeks to gel away from the confrontational "traditional” vs.
"progressive” picture which has so often been seen as representative of the nature of the
struggle surrounding the development and employment of the British tank during the
First World War. It is argued that the use of such terminology is very misleading since
groups, such as the MWSD and the Tank Corps, who figured prominently amongst the
"progressive"” group. were constantly at loggerheads over the supply and design of
spare parts and complete machines. It will be argued that the War Office and GHQ,
those bodies which would, according 1o received wisdom, comprise the "traditional”,
reactionary group, were, on the whole, energetic in their pursuit and support of large
numbers of technologically efficient tanks on the battlefields of France. The picture is,
therefore, Mfar more complex than has hitherto been presented. Both sides wanted the
most technoiogically advanced tanks, and in the greatest number possible, but both
sides did not aiways agree on how best to achicve this shared goal. Confidence and co-
operation took time to establish, but at no time did this seriously threaten the future of
the tank programme. This is not to argue that there were not  pockets of active
resistance or passive antipathy in both military and civilian circles. Clearly this would
be wrong. But such resistance formed only a reactionary clique and did not reflect the
overwhelming body of opinion which was generally supportive and often enthusiastic
toward the new arm.




Section One

Organisation & Manufacture

This section will arguc that there was no shortage of support for tank
manufaciure. The massive expansion of orders for the tank from 100 to over 6, 000 in
three years must say something about the tank's importance and the cnormous support
and confidence that all those tnvolved in its manufacture, both military and civilian,
had in it. Despite conflicting priorities between user and producer, enough common
ground was found to enable continuity of production to be established and the best
machine available to be produced in lurge numbers. At a time of perceived steel
shortages the MWSD was never denied sufficient steel to meet its programmes. True,
there were specific specialised metals that it was cither denied access to entirely, or
given anly limited amounts of, such as high tensile steel and aluminium respectively.
But one should not forget that this was a very new weapon and for much of the war it
was extremely vulnerable and unproven. Finally, a transformation had taken place
which saw, by the end of 1917 and early 1918, just one year afler cntering full mass
production, a significant shift in emphasis regarding the allocation of the nation's finite
labour reserve toward tank production in particular and mechanisation in general. Asa
result, despite the confusion and inter-departmental / service wrangling, the tanks
always had sufficient skilled manpower. Therefore, in terms of the support that it
received from both civil and military bodies for research and development and

manufacture the tank was not a "peripheral weapon”.




1]

The

Mechanical
Warfare Department

One can sce a parallel between the evolution of the MWD and the tank itself.
Just as the tank grew from a primifive " Heath Robinson" alfair to achicve a relatively
high degree of technical sophistication by November 1918, having passed along a chain
of evolutionary models, spawning many off-shoots in design and vartation, so too did
the MWD.

The air of Edwardian amateur gentlemanly enthusiasm, which characterised the
Fandship Committee, gave (ree rein to the creative jiimagination and enthusiasm of its
members. This state of affairs was vital to the early development of the tank, given, as
we shall see below, the failure of the Army's own investigations. The transition from
Landship Committee to Mechanical Warfare Department, over a period of some three
years was, however, marked by a loss of this cosy individualism, and the
subordination of its independence (o the discipline of mass production and integration
within (he Ministry of Munitions . This transformation was not without its casualties.
‘I'he most notable of which was Lieut-Colonel ( later Sir ) Albert Stern. As the first
Chairman of the TS Committee after ils creation on 12 February 1916 - when
incidentally Lloyd George, the then Minister of Munitions, was cajoled into initiatling
a charter produced by Stern as "an act of good faith” guaranieeing the Committce
"...the final decision in all matter connected with the manufacture and inspection of
those machines [tanks]" - Stern sel about shaping the department after his own tdeas.
But Stern's ideas concerning the development of the tank and the status of the
department within the Ministry were not always compatible with those tn a higher
authority. Over a period of 20 months, from Chairman of the TS Committee to
Director-General of the MWSD, he was an influential figure in the emergence of the
tank , but as one of Lloyd Greorge's men of "push and go" he was to fall foul of the War

Office, the Tank Corps and successive ministers of the Ministry of Munitions.




Maj-General Stantey von Donop, Master General of Ordnance, was to comment
on 19 October 1915 that :

"1 view with dismay (he manner in which this subject [ the organisation
of tank production] is being dealt with. A War Office Commillee was
appointed for it, the C.I.D. is also dcaling with it , a conference decides
on what should be done, they are called Admiralty Landships, the per-
sonnel is to come from a naval organisation and I am asked for the
provision of guns and ammunition [on| the patterns of which I have not
been consulted." |

The general's comments reflect, for want of a better phrase, the mixed

parenlage of the administrative / organisational framework of the tank production body.
More importantty one does not have to read loo carefully between the lines to detect
the antagonism which was to characterise much of the working retationship between
the War Office and the MWD in its many guises, especially until Stern's departure
late Qctober 1917. However, it should be stressed that this rivalry {or control of
production, and in particular matters relating to design, inspection and testing, was not
characterised by support for the tank from the Ministry and the MWD on onc¢ hand and
antipathy from the War Office and GHQ, France on the other. Both sides, with the
[atter more often than not being joined in opposition to the actions of the MWD by
successive Ministers of Munitions, and also the Tank Corps personnel, shared a
comimon goal ; namely the development and production of as many effective fighting
tanks as was possible. The rivalry and frustrations stemmed more often than not {rom
poor communications between (he various bodies and differing interpretations as (o
how best to achieve that goal. The War Office may have been slow to seize the
initiative in early 1915, but without its consistent efforts, not only to provide a constant
streamn ol orders for new machines, but aiso to bring both sides, producer and user,
together around the same committee table, there is no doubt that the tank programme
would not have been as successlul as it was.

Early days

The first organisational hody to deal with the development of the tank was the
Landship Comomittee. [t was formed on 20 February 1915 from members of the Navy
and in particular the Royal Naval Air Service { RNAS), whose early work with
armoured cars in Belgium gave them an ideal background {rom which to approach the

UThe History of the Ministry of Munitions (herveafier M of M ) Vol XIT, PLIIL, Ch J(, p 29.




difficulties of mechanicul warfare. Amongst the first committee members was Winston
Churchill, whose brainchild the RNAS was, the naval architect and Director of Naval
Construction at the Admiralty, Tennison d'Eyacourl { later Sir ), and Squadron-
Commander { later Major } T .G. Hetherington. Hetherington's initial ideas for an early
version of the tank - an unwieldy manster of some 300 tons - led to the creation of the
committee itsell in order to explore further the possibilities offered by a combination of
internal combustion engine, continuous tracks and armour plate as a means of
overcoming trenches, barbed wire and machine guns.

While the Admiralty fotlowed its own path, the Army also responded Lo the
proponents of mechanical warfare. A trio of Lient-Colonel M.P.A. Hankey ( who was
in fact a Royal Marine ), Secretary of the Committee of Imperial Defence (CID), Major
( later Lieui-Colonel ) E.D. Swinton , who was enjoying something of a free role in
France as the Army's official "Eyewitness", and a ballistics expert Captain
T.G.Tulloch, presented their idea for a "Land Cruiser” to the War Office's Directos of
Fortifications and Works, Maj-General GG.K. Scott-Moncrieff in January 1913, The
following month Scott-Moncrieft established a War Office Committee to [ook into the
feasibility of this "Land Cruiser.” However, subsequent trials at Aldershot on 17
February and again in May were not a great success. The Navy on the other hand
received continued support {rom Churchill as First Lord and his successor to that post,
A.J. Balfour. The Army and the Navy thereafter combined resources under a new
commitlee called the Joint Naval and Military Committee which came into being on
22 June.

Swinton's memorandum cntitled "The Necessity for Machine Gun Destroyers”
circulated around the upper cchelons of both services in June and provided (he first set
of specifications for the new weapon. They were revised at the first meeting of the Joint
Commillee on 30 June, at which both d'Eyncourt and Scott-Moncrieft decided that
experiments should continue. This research and development programme was to
conttnue under the auspices of the Admiralty until full production of the fisst successful
maodel was begun. The Landship Committee took its instructions regarding armament
and armour from the War Office. By arrangement d'Eyncourt provided E'W. Moir of
the Ministry of Munitions' recently created Department of Inventions with regutar
progress reports.

Both the Army and the Navy were instrumental in the early developmental
work associated with the tank. However, it is fair to say that the Navy's contribution
was more telling at this early stage. This was not because the Army was averse (0 new
technology, but because it viewed the tank as a cosfly long-term project of uncertain
success at a time when it was belicved all available resources would be better devoted

lo winning a war which most thought would be over before a successful tank could be




developed. By late 1915 the sofidification of the trench systems had convinced the

Army otherwise.

To the Ministry of Munitions

The TS Committee, comprising members of the Admiralty and the Army,
began its work with the Ministry on 15 February 1916, after the success ol the
"Centipede" 2 tank at the Hatfield Park trials. It was on the strength of these trials that
the Army Council ordered its first 100 machines.

Tennison d'Eyncourt was appointed Chicf Technical Advisor, while Lient-
Colonel Swinton became responsible for the recruitment and training of tank crews.
Training was conducted at Theilord Park, Norfolk .* Volunteers were invited from
anyone with an interest in mechanical engineering. The majority of the first crews came
from the Motor Machine Gun Corps and members of Squadron 20, RNAS.

Major J.W. Wheeler, RA, Director of Artillery's Branch at the War Office,
joined the Committee to advise on guns for the tanks, as did P. Dale Bussel, of the
Admiralty's Contract Department, who was brought in to arrange contracts with the
suppliers of components and the erectors of the tanks.

At first it was an advantage 10 have so few officers and personne! tied down to
any one particular aspeet of production : it enabled the ful! problem solving potential of
the Commiitiee to be focused on any difficuity encountered. However, as mass
production proper began the ad ~oc nature of the whole organisation sicering the
development of the tank became ever more apparent. {ls unconventional structure
which had functioned rather well when dealing with relatively small numbers of test
machines, saon became suspect as a greater number of firms, mostly suppliers of
components, became invoived.

The Cominittee's name and structure were changed again in July 1916, The
confusion surrounding the title Tank Supply Comumittee was obviated when
Department was substituted for Committee. A Sub-Commitiee made up of
d'Eyncourt, Bussel {contracts) and Stern was created to decide questions of design and
policy. By October, however, the department's title had changed again, this time to the

Mechanical Warfare Supply Departinent. This was due to the lifting of the veil of

2 The name "Cenlipede® was given to the {first Mk 1 prototype. This tank was also known as * Mother",
"The Wilson Machine” and " Big Willie' ( as opposed to "Litle Willic", the [irst tank ).

3 The waining of the first erews was conducted at Lord Tveagh's estade at Theiford, Norfolk. The Royal
Engineers created a trench network intended (o simulatle condition on the Western Lront. The public
were, understandably, denicd access to the park from mid-June, Training continued until mid- August
when tanky and crews deparled for France.




secrecy which had surrounded the early tank, now redundant following the tank's
debut. Siern (now Lieutenant-Colonel } assurned the title Director-General of the
MWSD. P. Dale Bussel and Captain Holden were made Deputy Director-Generals,
while Tennyson d'Eyncourt remained as Chief Technical Advisor with Sir Charles
Parsons as Technical Advisor. William Tritton, chief designer of Foster & Co., Lincoln
(the first tank manufacturer and therealter intensely involved in rescarch and
development ), und Major W.G. Wilson were appointed Directors of Construction and
Engineering respectively. 4

Throughout the remainder of 1916 the department continued to expand, and
separale sections dealing with finance, stores and statistics were created. A scparate
branch for the supply of equipment was added, as was an advisor on petrol cngines.
The inspection of engines was organised under an officer responsible for engine
production. & chiel draughtsman and a director of design were brought into the
department. An inspection depariment was established and a head appointed on 25
December 1916.7

Early production problems

Two critical problems emerged to compound the organisational difficuities
cxperienced by the department : continuity of orders and supply. Both of thesc issues
will be addressed at some length in later chapters. Yet, 1t is necessary af this early
stage to infroduce them, however bricfly, since they presented enormous tests to the
elficient operation of the department. Continuity of orders and supply were always
going to be difficult areas. The War Office had initially ordercd 100 machines after the
success of the [ebruary trials. This number was steadily increased during the summer
until it stood at 250, After the tank's moderately successtul debut a {irm order for a
further 1, 000 machines was placed on 14 October. However, the rate of increase in
orders and the total numbers involved were deemed insulficient by the MWSD to
allow continuous orders to be placed with the manufacturing firms contracted to supply
components. As a result a " stop and go" situation hegan to develop.

There are several reasons for the War Office's diffidence - if one can describe
an order for 1, 000 machines by the middle of Ociober 1916 as diffidence. Prior to the
tank's debut on the battlefield the War Office was understandably reluctant to order

“MofM, Vol XIL, PLIL, Ch I, p40. Lievlenont (later Major) W.G. Wilson was previously of Wilson-
Pilcher, pioncer motor car manufacturers. He wis also involved with the production of armoured cars
when wilh the RNAS,

5 lbid.
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greater numbers since the tank had yet Lo be proved in battle. The subsequent siresses

of battle revealed fundamental design flaws which needed rectifying. These were flaws

which only became, and could only have become, apparent undes battle conditions.

Such was the cnthusiasm of the research and development team working at Fosters that
no sooner had one model been produced than it was superseded by an improved
version. Betwecen the first trial of "Mother” tank in Febrary 1916 and February (917

there were no fewer than four successive models produced. Given the continual and

rapid evolution of the tank, which model was the War Office to order ? Stern and the
department sub-committee expressed the wish that the first machines should not be
used in September, but held up until January 1917, when they said they could deliver
350 machines which would have a much greater impact. As it happencd, duc to
unforeseen difficultics in organising components, the MWSD was only able to deliver
150 machines during the whole of 1916. I{ the War Office had ordered in greater
nutnbers they would have undoubtedly have ended up with large numbers of outdated
tanks { if the MWSD had been abie to meet its planned production targets ), whilst the
MWSD's designers, not (o mention the tank crews, would have been deprived of the
vitally important lessons of battle.

This leads us to he second of the difliculties which plagued the MWSD : that
of supply, particularly of spares. As stated above, the experience of battle revealed
many defects in the design and construction of the machines. This was inevitable since
all concerned were on a very steep learning curve. The whole tank project had, until 15
September, been largely theoretical. However, many of these defects demanded hold-
ups in production as parts were redesigned or changed completely. Production was also
hampered by the lack of spares in France. To remedy this materials and skilled men had
to be transferred fo the production of spares at the cxpense of complete machines.
What became known as "the baltle of the spares” ® was waged between the Tank Corps
it France and the MWSD. The {ailure to introduce an efficient spares programime was
due, in part at [cast, to the emergence of a "Catch 22 " sitvation. The lack of
continuous orders led o a problem in the supply of components, since not knowing
which model of lank to produce in large numbers necessarily led to doubis as to which,
and how many, spares Lo produce. Failure to supply both complete machines and
spares to the required number led to a breakdown in the continuity of orders, and so
the situation worsened.

Whilst the Heavy Brigade Machime Gun Corps was training in England under
Swinton, there remained a direct link between the MWSD HQ at 17 Cockspur Road,
London (since October 1916 ) and the training camp at Thetford. 1Towever, once the

6 See chapler 8 for more on this.




Brigade went to France this continuity was stretched, and, if not entirely broken, was
made so convoluted (channelled as it was through various War Office departments
between France and MWSD HQ) that communication between the producer and user
became very strained indeed.,

In an attempt to ease the communicaiion tog-jam between France and the
MWSD, London, General F. Gore-Antey was appointed GOC Heavy Brigade Machine
Gun Corps in England, while Colonel ( later Maj-General ) Hugh Elles assumed the
post of Officer Commanding in France.” Gore-Anley took offices close to Cockspur
Road. He was made responsible for the requisition of spares and equipment for France
directly from the MWSD, which then arranged for their supply and transport to the
Brigade's HQ, France. An officer was appointed to liaise between Elles, Gore-Anley
and Stern. However, Elles was soon voicing his frustration ( 21 Decernber 1916) over

the situation :

" Tn France, the fighting organsiation is under a junior officer who,

faute de mieux , has become responsible for initiating all important
questions of policy, organisation, design and personnel through GHQ.,
Frunce, and thence through five different branches at the War Cffice.
In England, administrative and training organisation are under a senior
officer located 130 miles from the War Oftice, with a junior officer
(staff captain) in London to deal with the {ive branches above mentioned.
The system is working now because headquarters in France have been free
from the question of operations for maost of the last six weeks, and have
therefore, been in a position to deal imperfectly and at a distance with
the larger aspect of the whole matter. In cffect the tail in France is trying
to wag a very distant and headless dog in England.” 8

The rivalry for control

Communication difficulties were further exacerbated by the uncase that existed
between the MWSD and the War Office especially iu regard to the demarcation of
responsibility and authority.

The attempts of the War Office to gain hands-on control of tank production
should not be seen as an isolated struggle for supremacy ; rather, it was played out
against a backdrop of a much wider contest that had gone on throughout the latter half
of 1915 between the War Office and the newly created Ministry of Munitions. R.J.Q.

7% A Short History of Tanks in the Great War", Ch.V, A scrics of articles issued with "Weekly Taok
Notes by 8ID7, War Oftice," published in The Tank Corps Journal, 1919, p 73.

S MofM, Vol XIi, PUIIL Chli, p 42,




Adams quotes Sir Hubert Llewelyn Smith ( 5 June 1915), General Secretary to the
Ministry of Munitions (until October 1916), on the subject :

"The fixing of designs and specifications , and the tests to be applied
[he wrote to the Army Council|, will remain with the War Otfice,
as well as research and experimental work.™ ¥

To Lioyd George the Master-General of Ordnance, Sir Stanley von Donop,
came to personify all that was inost narrow minded, inefficient and reactionary about
the War Office in particular and the military in general. The general's determination to
retain control over the Royal Factorics was matched by the new minister's equal
determination to challenge thestafus quo . By 19 August Asquith had agreed to place
the Royal Factories under the control of the Minisiry.

With the help of Dr Christopher Addison and Sir Frederick Black, Lioyd
George then set aboutl making a case for the control of munitions design to be similarty
placed under the Ministry's control. It was not until 22 November that the Prime
Minster gave his consent. Adams cites Asquith, in a letter written the day before to the
wife of his private secretary :

* [ went to the War Office where 1 had a succession of rather
interesting (and exacting) interviews:...[among them, one]
with Von Donop to whom T had to make the revelation that
two or three of the remaining leaves of his attcnuated arti-
choke arc o be snapped off by Lioyd George, 1 handled
him as well as I could, and I hope I broke his fall." !¢

Four days later was announced that from 29 November the War Office
Inventions Branch and the Experimental Establishment at Shoeburyness would be
under the control of the Ministry of Munitions. General von Donop had been out-
manoeuvred by Lloyd George. This resulled in cousiderable ill-feeling between the
War Office and the Ministry. The military's professionalism in matters relating to war,
tradittonally the domain of soldiers, was threatened by the new "push and go” civilians,
and their business practice. This discord was to manifest ilself again and agan
throughout the war, particularly in relations between the War Office and the MWSD.

Control of the tank programme became one such area of discord. While
inventions and experimentation had been officially translerred to the Mimstry of

Munitions at the end of November 1915, the first prototype lank was not ready for trails

O R.J. Q. Adams, Arms and the Wizard , p 134.

016id, p 142,




until the end ol January 1916. Was the tank thercfore to be considered part of the
transfer cited above ? From the contents of a letter from Lieut-Colonel E. Phipps,!!
Director of the Ministry's Safety of Factories Branch, on 24 October 1916, Lo Dr
Addison, the War Office clearly hoped not. The letter concerned the status of the
MWSD's inspection and design branches in relation to those of the Ministry.

"So long as the Tanks remain in an experimental stage, in which their design will be constantly
changing and cannol be standardised there does not appear 10 be any advanlage in either the D.G.M.D [
Design} or D.G.L.M. |inspcetion] laking responsibility for the tanks [sic] ay a whole. D.G.M.I2. wiil of
course be responsible for the design of all guns and ammunition with which the tunks may be armed.
These, logether with any other stores, such as engines and optical instruments, which are obtained by the
M. W.S Department through or in co-operation with the other Supply Departments of the Mingstry, will
of course pass through the procedure for design and inspection which is already established in the
Ministry.

The War Office lcttcr of Oclober 4th asks you L0 agree thal for the present all Tanks|sic], will
their equipment, accessories, and spares should be manufactured and tested by the branch of the Ministry
of Munitions under Colone!l Siern. So the Army Council do not stipulate that Tank supply should come
under the arrangements for design and inspection set up in the Minisiry by agreement with the War
Office, on the contrary, they suggesl a special anmungement, at least (or the "tial,” We can therefore
simply coneur on that point ? Colonet Stern recommends concurrence in the four other
recommendations of the "Conlerence.”

The suggestion that the Apuy Council should be consulied on the "Specification” before it is
approved, and that no change should be made without reference (o Lhem, is contrary to the principic of
the division of {unctions between the Minisiry and the War Office. T think we had belter reply o thal
effect, but add, as Colonel Sterm suggesis in his minute of October LOth, that as long as the design of
“Tanks” remains in an experimental stage the reguirements and suggestions made by the Army Council
will be incorporated in the design at the earliest opportunity.”

This excerpt is revealing in several respects. First, it highlights the inteenal
civalry within the Ministry between the Design and Inspection Departments and the
vew MWSD. Second, outside the Ministry it suggests the extent of War Office / Army
Council manoeuvring as it attempted to gain as much control over tank matters as it
could. Clearly the War Office fclt it was better ai that stage to support. the
"independcnce” of Stern's department since this offered the best opportunity to
influence the tank programme. Finally, it again highlights the experimental nature of
the whole tank programme, not only in terms of the organisational structure of the
departments and their relationships one with another, but atso in relation to the tank
itself. What they did not rcalise at the (ime was that this "experimental stage” would
last {or the duration of the war in both areas.

The War Office may have considered it expedient to lend its suport to the
"independence" of Stern's department in late 1916, but its attempts to extend its
influence on all matters concerning the tank programme were to gather pace as the year
ended.

Under the terms of its charter the TS Committee had total control of tank

design. Ils remit also included contro} of the transport and testing ( this section initialty

1 Sern papers, 1/C /2.
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included experimentation ) of tanks which was combined iz one section and carried out
by men formerly of the Royal Naval Air Service (RNAS). However, both the War
Office and the Heavy Branch thought that control of these areas properdy belonged to
them, or atleast they expected to have a major input in decisions affecting them. The

War Office took the initiative in November 1916 and began a scries of conferences

held to discuss the issues of design and testing. It was decided that in future, when an
important issue arose concerning these or related matters, a meeting should be called in
London with members of the War Qffice, Heavy Branch and the MWSD present. 12 1t
was further suggested by the War Ollice that a committee should be established to
examine these areas on 4 regular basis to ensure "...that the design of tanks is developed
in conformity with the tactical employment of those engines”. (Design was always Lo
remain under the control of the MWSD, although with a growing input from France in
1918). However, their preferred list of personnel for this committee would have tipped
the balance in the War Office's favour. No further progress was made in establishing
such a committee until May 1917.

The War Office was not the only body which was unhappy about its
relationship with the MWSD. While Phipps's letter appeared to establish a working
relationship between the Ministry proper and its new found semi-autonomous
department, the Ministry soon came to the conclusion that the duplication of work
done by Ministry departments, particularly inspection and countracts ought to be ended
in the intercst of both efficiency and saving manpower. In carly 1917 it was clear that
there were critical problems with the qualily ol inspection of components at the
MWSD. A components section had been established at the MWSD i order to solve the
problem of over-lapping orders. Initially therc were only two firins involved in tank
erection, Metros and Fosters, and they had placed their own orders with sub-
contractors. However, now that the department had decided to expand the number of
firms involved so as to meet production estumates, it was decided that the component
section would organise the supply of components to each erector. This was to lead to an
increased work-load for the department's inspectors.

Inspection was carried oul by a small number of resident and divisional
inspectors, They were organised at six large ceatres : Birmingham, Lincoln, Leeds,
Newcastle, Glasgow and Manchester. However, they were scverely stretched. Not only
had they to inspect components, but they were expected to advise maoufacturers on a
wide variety of matters, including where they might obtain Jabour and parts, and how
they might obtain priority rating. Needless o say, il was not possible to combine
successfully the roles of both inspector of parts and progress officer. The subject of

poor quality aid / or incorrect assembly of spares is discussced in chapter six, but to

12 Mof M, Vol XII, PUII ChIIE, p AL
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ilfustrate this pointL we need only refer to the expericnces of Brig-General Glasgow,
Commandant of Lhe Training Camp, Wool, who in a letter to the MWSD on 28 April
1917 reporting that, after a routine inspection of a Mk IV which had been running for
only a short period at the camp, it was found that the" Sprocket Wheels and Pinions |
vital components in the tank's track driving gear] were not properly lined up, nor were

these gears correctly opposite to each other...The trouble is", he continued :

" by no means a new onc as an inspection of the worn parts returncd from this
Training Camp will show...the trouble is undoubtedly due to bad fitting and
careless inspection...] would request that the inspection of assembling and
(itting of these parts be carried out by the inspectors.” 13

It was clear that the MWSD was hampered by an overly centralised structure.
During the early part of 1917 Stern attempted to remedy this by recruiting Percival
Perry, managing director of Ford in Europe, to rcorganise the department on business
lines. It was Perry's view that the department should be organised into 13 sections.
Design, supply and inspection branches were organised in an inter-departmental way
with direct access to the director-general. A production officer was appointed in
February 1917, Thereafter cvery cffort was made to order standard parts in bulk. Yet,
one major weakness persisted. The supply branch, having no outside inspectors of ifs
own, was eatirely dependent on the inspection branch for information on the
constructor's progress. This prolonged the earlier problem of a relatively small number
of inspectors being swamped with both inspeection and progress dulies.

Whilst the emphasis under Perry's vestructuring bad been to de-centralise, under
Dr Christopher Addison , the new Minister of Munitions { he succeeded Fdwin
Montagu on 11 December 1916}, it moved (o reverse Perry's de-centralising agenda
and return to a more centralist policy. This was prompted by the poor performance of
the inspection staft at the MWSD and the duplication of resources { the Ministry having
its own Inspection Department ). Addison wanted contract, finance and inspection
branches to be brought under one central authority, merging them with existing
Ministry departments. This was a {urther milestone in the integration of the MWSD
within the Ministry - one of the actions which Stern saw as further undermining the
unique, semi-aulonomous role that he had championed for the TS Committee within
the Ministry. However, it was realised that constant changes in the organisation of the
department would have a serious impact oo production elficiency. Changes were,

thercfore, delayed untif late 1917, but it was thought prudent to appoint one of the

IR MUN 4/ 2791
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Ministry's top inspectors from the Inspection Department to assist and advise the
MWSD's own inspection personnel. 4

The inspection of tanks during their erection process was one thing, but the
finished machines also had to be inspected and tested. This was done by a dilferent
branch of the MWSD. Tanks newly arrived in France [rom England, having already
been inspected by MWSD personnel, were having to undergo anything from several
days to several weeks fitting work in the Central Workshops at Erin before they were
fit Lo fight. The MWSD had sole authority over the tanks until they were issued, and
they conducted their own tesis on new machines al various testing grounds established
throughout the country but chicfly at Oldbury and Lincoln.!® [n late 1916 the MWSD
had created a transport and testing section manned by olficers and men formerly of the
redundant Squadron 20,16 RNAS, specifically to carry out this task. They were also
involved in the newly created experimental section deating with workshop
modifications, which became a separately organised and independently equipped unit.
However by early 1917 the work load had grown to such an extent that it was too much
(or these units to handle efficiently. This led, through a combination ol poor
communication and a tack of confidence between the various bodies, fo a situation
where there existed simultancously three testing and experimental bodies operating
independently of onc another. The Heavy Branch developed its own experimental and
testing workshops in France where they carried out their own tests und design
mmprovements. At the same time the Tank Directorate at the War Office was
conducting its own tests and problem-solving investigations ul the training camps n
England. Stern, anxious to maintain the "independence” of the MWSD, had written to
the DMRS concerning the quality of inspection / tesiing of completed tanks in May
1917, 17 His letter was in answer to a long list of technical complaints received from
the Heavy Branch, France, he wrote :

"T wish to point out that a tank can never be delivered in France ready

4 MUN 4 /2791, Stern papers 1/ C 7 A, and Stera, Loghook , 1p 63,

15 Ofdbury was near the Mcwropolitan Carriage, Wagon, und Finance Co. ( Mclros), Birmingham, the
largest of the: tank manufacturers. Lincoln was lhe home of Foster & Co. ( IFosters). A ground was also
cstablished at Scotstoun for the planned tank production at Bewrdinore and the Coventry Qrdnance
Works.

{6 The Armoured Car Division ,including the men and officers of Squadron 20, were given the chojee (
8 August 1915) by Commodaore Murrey Sueter, Director of Air Depariment, as lo whether they would
join the RNAS or the Army. On the 13 August H. Llewelyn Smith, General Secrelary to the Ministry,
confirmed the transfer of work to the Minisiry of Munitions. Six of the ten officers, led by Squad-
Commander ( who became Major ) T.G. Hetheringlon, opted to join the Army and were translerred to
work on tanks under the Ministry. ['ull details of the transfer can be found in ADM / 116/ 1339,

7 MUN 41 2791,




to fight until the Supply Department, has an establishment of its own
in France, and at Wool, where these Landships with their many adjustable
componettls can be finally tuned up and equipped.”

Perhaps a rather cynical inlerpretation of Stern’s motives niight see in his
recommendation another example of his seeking to expand the departmen('s remit, this
time to include France, at a time when eflorls were being made by both the Ministry
and War Office Lo confine the role of the MWSD to that of tank supply only.

Clearly, this situation could not continue. In line with the reforms which merged
the MWSD inspection branch with the Ministry's own inspection department, Addison
decided that in order to eliminate the duplication of test personnel, and because of the
poor record of inspection and testing by the departinent, the Tank Corps should take
responsibility [or all testing done on MWSD testing grounds from latc 1917. 1t is not
altogether clear exactly when this transfer took place, and how successlul such a
division of responsibilitics was given the state of non-co-operation that existed between
the MWSD and the War Office [or much of the second half of 1917. But the
duplication of experimental units was (o continue, probably because, unlike the testing
sections, they were not officially recognised by the department. Even in late 1918
Licutenant Shaw of the MWD's experimental section was writing to the Controller of
the MWD, 1.B. Maclean, to express his concern over the activities of the Tank Corps'
Advanced Workshop (3).18

'The relationship between the MWSD and the other major bodies was clearly
nol all that it might have been. The relationship belween the MWSID) and the Tank
Corps was particularly strained as Elles's thoughts on the organisation of the MWSD, 19
recorded in the minutes of a conference held at the Ministry of Munitions on 7

November 1917, reveal :

" .18 a malter which directly alfects the fighting efficiency of the Army. At
present... design, supply and inspection are in the hands of ene man [ Col.
Stern], the acceptance of criticism and suggestions are also in his hands.
Such a system is bound to break down if any progress is required design
should not be in the hands of the Supplier, but in the hands of an independent
organisation, the Supplier of course being represented...to place the power of
veto or initiative in the hands of the Supplier is unrcasonable and will not
work better in the future than it has done in the past. The user must be in the
main the initiator and suggester, and some independent body must weigh in
between his demands which necessarily counsel perfection, and the
objection of the Supplier who must clearly be for production of a standard
type. [To date]...the opinion of the user has been disregarded according to the
whim of the Supplier technical objections have outweighed technical

IR Refer o chapter 6 for Shaw's lelter in full, p 140.

19 W0 158 / 859.
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suggestions, and the arbiter of the whole affair has been the Supplier ."

He concluded his comments by saying that in his opinion the MWSD," as a commercial
proposition ...would never have got rid of a single machine after the first hundred".

This was where the War Office was able to play its vital role in sceuring the
continucd development of the lank programme. It was not only responsible for
providing orders for tanks, thereby assuring continuity of production , but through its
attempts to bring together producer and user around the same commitiee table it
enabled problems, some of which reflected the clash of lively and independent
personalities, bul a greal many more were simply the resuit of poor communications, to
be resolved. The first such mecting was suggested by the War Office in November
1916 , bul was not [inally established until May 1917. The War Office Tank
Commiittee 2 was born of the need to correlate the experience gained in battle wilh
waorkshop practice and future supply programmes. Its briel was to eliminate the waste
in time, manpower and materials caused by the need constantly 1o re design and test
machines, only to find that when employed in the field they often needed further
modification. Such high hapes were never to be realised fully, but the fonmation of the
committee was at least a start in the right direction.

By July 1917, The War Office Tank Commitiee had ceased to function .
Attempts to control working design and general specification proved impraclicable.
Also, the absence of a representative of the Tank Corps prevented direct
communication with the field. The Committee comprised five members, only two of
whom were MWSD personnel. Stern wrote that by July both he and d'Eyncourt were
no longer attending the meetings because they were constantly out-voted by the three
War Office members. Howcever, no sooner had Stern left the department (October
1917) than the Commitlee was re-born as the "New" Tank Committee, also known as
the Advisory Comuuittee (War Office).2! The minutes of the first meeting of the
reconstifuted commitice ( 26 November 1917) reveal an earnest attempt to cncourage
closer levels of co-operation between supplicr and uscr. The new committee was to
meet every fortnight alternately between England and France and was, importantly, to
incltude General Elles, GOC Tank Corps, France.

The Tank Directorate, which had been formed by the War Office in May
1917, was to run alongside the new committee. It was responsible for the supply and

training of personnel for the Tank Corps, detailing requirements for tanks and, in

20 Stern, LogBook , p 144 and WQ 158 / 867,

21 Sterm, Logbook , p 160, refers o the creation ol an "Advisory Commitice”, but WO 158 ¢ 859 refers
to the ercation of a "New™” Tank Cominitice.
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general, altempting to laise between the MWSD and France. With the creation of the
Tank Board in August 1918 ( again under the aegis of the War Office) closer lies were
established between the producer and user of the tank in line with the continued
integration of the Tank Corps and the Army proper. Both the Tank Comurnittee and the
T'ank Directorate were superseded by the new board. The Directorate had, in the words
of Capper its Director-General,"...proved very useful...though something of an
anomaly in the War Office... . It was later replaced at the War Office by a sub-branch
of the Directorate of Staff Duties called SD7 (Staff Duties). SD7 dealt with tank
administration in general and the 1919 tank programme in particular at the War
Office.?

Meanwhile the integration of the MWSD within the Ministry was continuing
with the effect of {urther undermining the semi-autonomous role of the department. In
July 1917 Churchill was appointed the new Minister of Munitions. In August he
implemented a shake up of the Ministry's departmental organisation with the
introduction of his Munitions Council.?? This was deemed a necessary couater-neasure
intended to bring to heel Ltoyd George's men of "push and go." Initially the
introduction of business men to run departments within the Ministry proved successful
in overcoming military bureaucracy. However, this tended over time to lead to a certain
amount of "empire building" and inter-departmental rivalry which did, at limes, prove
counterproductive. The Munitions Council was intended to promote closer co-operation
by organising the Ministry's sevenly departments into ten groups organised along the
lines of the Army Councit and Admiralty. Each departmeni head was responsible (o a
group leader who represented that group as a member of the Council. The transition
had been swift. In August 1916 the Tank Supply Committee had been outside the
departmental structure of the Ministry, having direct access to the Minister. One year
later, as the MWSD, it had been absorbed within the departmental structure, By July
1918 it was to be grouped within Munitions Council Group "W" under Council
Member, General 1.E.B. Seely. along with other associaled departments such as :
Trench Warfare, Inventions, Mechanical Transport and the Overseas and Allied
Mechanical Warfare Department. Yet, in 1917 the department, particularly in its
relations with the War Office, was still something of a maverick, and in this it rellected
its Director General's outlook.

22 WO 158/ 806. The end of the Tank Digectorate also spelt the end of the role of Dircctor-General of
Tanks in Englund. Capper's adminsitrative role as head ol tanks in England passed to Lieut-Colonel
JL.EC. Fuller of the Tauk Corps. In a letter o Sir Basil Liddefl Hart on 18 February 1949, Fuller stated
that Capper who was cnthusiastic about tanks, "tended to be immersed in details, instead of seeing the
big idea. He wonied the War Office on minor points and put peoples’ backs up; this was the resaon that
they goi rid of him... . " ( Liddell Hart, papers, 1.H. 9/ 28 / 59.62).

B MofM, Vol XII, P, Ch IV, p 53. The MWSD was originally in Council Group " G under Sir A.
Duckham, before being transfemed to Group * W, under Maj-General Sceley.
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The removal of Albert Stern

R.J.Q. Adams wrote of Lloyd George's appointment of Stern to head the Tank
Supply Committee, " The former banker, in Lloyd George's estimation, showed signs
of being a man of "push and go” and , consequeatly, was judged suitable for Ministry
service." 24 Stern required a guarantce of avtonomy for Ais [italics mine} department
and I.loyd George was required to initial a charter produced by Stern as "an act of good
faith." In October, 1917 he slated that " The whole irouble with the War Office was
that 1 pressed lor a large programme of tanks - at least 4, 000 - for the fighting of
1918." He was told by Sir Arthur Duckham, council member for munitions group 'F'
(of which the MWSD was part in late 1917), that three of the generals on the War
Office Tank Committee had asked for his removal. There were accusations that Stern
was "lumbering them up with useless Tanks at the front and wastling millions of public
money." 2 Here is a reference fo Stern's deliberate and planned over-praduction of Mk
IVs of which more will said later. Stern was to claim that it was these tanks that had
made the Cimbrai olTensive possible. This is a moot point. The surplus Mk. Vs werc
not delivered untit early 1918, it was machines from the originat 1, 000 ordered by the
War Office that took part in the Battle of Cambrai.

Stern does seem to have ruffled some very iimportant feathers. On 4 Qctober
1916 Christopher Addison recorded in his diary that he had had "a discussion with
Slern on the organisation of the Tank branch. He has not much notion of office method
but he is a good hustler and will not be discouraged, | hope.”" 26 (On 22 March [917, he
wrote that "Stern's Department has unfortunately put in too sanguine an estimate {or
immediate deliveries and has let us down rather badly." This comment was made at a
meeting of the cabinet during a discussion on tank production. Op 23 March he
recorded that 1.loyd George had been "...much impressed by the fact that Stern had let
us down...and wanted to associatc Winston with Tanks and Mechanical Warfare... "
The entry for 2 April 1917 reads, " I also saw Commander Basil Johnson, who has been
in charge of Tanks at the Front . He was loud 1n his complaints of Stern & Company,
and [ arranged to have a full-fledged conlerence tomorrow on the whole tank position.”

The entry for the following day reveals that "...we had the conference arranged

21 Adams, Arms and the Wizard, p 162.

25 Stern, Lagbook , p 175,

2% Dr C. Addison, Four and a Half Years (Vol 11, Junc 1914 - January 1919) p 253
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yesterday with the officers from the Front who are concerned with Tanks. On the
whole I think we managed considerably to clear the air and I left it to somne of the men
to hammer out the details. These harrowings will do Stem good.” Here perhaps is a
reflection of the extent to which Stern's and Addison's views on tank related matters
differed, a differnce which was reflected in the refationship between the Ministry and
the MWSD. When Churchill succeeded Addison the rift remained. Churchill wrote to
Lloyd George concerning Stern on 9 September 1917 to highlight the differences
between the War Office, the Tank Corps and the MWSD, but he might equally well
have drawn attention to the uneasy relationship between himself as Minister of
Munitions and Stern as Director-General of the MWSD : 27

"Stern has rendered very good service in the past about Tanks, but | am
sure he 18 not the man to carry this job further. It is in a very had
condition. The Tank Supply Department and the War Office are at
loggerheads and this is particularly true of Stern and the soldiers,

Y ou know that T do not set undue store by their opinion , but | am sure
that the development of Tanks is prejudiced at this stage, however
much it may have gained in the past by Stern’s methods and personality.”

General Elles's pencilled notes on the minutes of the conference discussed
above also reveal the extent of the antagonism which existed between Stern and
members of the War Office and the Tank Corps. In addition to critical comments on
the organisation of the MWSD, he concluded his notes with a recommendlation that the
department’s organisation would be considerably improved if they were to "get rid of
Stern." 28

It was clear that the MWSD had outgrown Stern. He was replaced as
Controlier?? of the MWD?30 by Vice-Admiral A.G.H.W. Moore at the end of October.
In a letler to Lloyd George on 15 October 1917 he denied accusations put to him by
Churchill that the MWSD under Stern's charge had amongst other things wasted
money, ncgiceted vital research and development, and overall had been instrumental in
taking decisions that had squandered a year's lead in tank development. "We have", he

said," never hesitated to stand firmly for what we considered to be real progress and

27 Mudtin Gilbert, Winsten 8. Churchitl (Vol IV, 1917-22, companion), p 157.

28 W 158/ 859,

29 To avoid the possibility of confusion it shonld be made clear that just as the tile of the department
changed over fime so too did the Lfle of its chief executive. It began as the Chairman of the TS
Committee. became the Direclor-General of the TS Department and MWSD, and then became the
Controller of the MWD in line with the restructuring of the Ministry departments as a whole,

A0 »Supply" was dropped from ihe department's title during Octobcr.




18

events have proved that we have been right in every case.” He continued to see the War

Office as the main obstacle to the fank's development :

"...if the military Authorities are allowed to supetimpose their War
Oftice machinery on the technical side of the development as has
been dane for the last 5 months it will lead to complete chaos in
production and design. This is a critical time 1o change after two
and a half vears the head of a Department who has made one of the
successes of British Arms in this War."

But Churchill did not exclude Stern from alt matters related to the tank
programme. He felt that Stern's forceful personality would be an advantage in
furthering the inter-allied tank programme. On 29 October 1917 Churchill appointed
him Commissioner of the Mechanical Warfare (Overseas & Allied) Department - a
move he was later to regret. It was Stern’s brief to liaise with the U.S. Government
representative, Colonel Drain, on a joint inter-allied tank building programme to take
place at Chateauroux, France. From the beginning there were difficulties, particularly
in obtaining materials and skilled labouor . Ultirnately the programme was to fail, and
mass production of the Mk VIII/ "Liberty" tank, of which 1, 500 per year had been
planned, never materialised. With regard Lo this programme and Stern's past i1 it,
Churchill was to be rather less than diplomatic. Writing (o his wite Clementine,
discussing the problems associated with the programme he referred to ... that fvolish
Stern...|and thef...possibility of an international scandal... " 3!

Stern's departure to the inter-allied programme did not remove him from
contlict with the War Office for long. As Director-General of Tanks Capper was
responsible for a series of letters and memos on Stern's conduct as commissioner.

In a letter to General Secly, Deputy Minister of Munitions, dated 16 July 1918
Capper suggests that Stern was empire building ( not an unreasonable assumption
given, as we have seen, Stern's possessive hold on the reins as Director-General of the
MWSD ) which alarmed the general. He was particularly concerned about Stern's
expressed intention of gaining control of the proposed Central Tratning Ground for all
allied tank forces in France. He asked that Seely relieve the Overseas and Allies Branch
of all its duties " other than those concerned with the arrangement necessary for the
assembly of the 1500 Tanks, a work of considerable magnitude, which should suffice
to absorb all its energies," 32

3 Gi]bcn,lﬂ’if’inslron 8. Churchill (Vol 1V, 1917-22, companion), p 136,

32 WO158 / 855. There is no proof that Stern's unpopularily with the War Office had uny anti-semitic
basis, although it is not anthinkable. It is more probable, however, that it was motivaled by his civilian
background. [le came form a very successiul family ol merchant bankers whose lamily firm was
originally founded in Frankfurt in 1807. He was educated at Eton and Christ Church und later studied
banking in both Frank{urt and New York. I this was not sufficient cause 10 alicnalc him from Lhe
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Clearly, " its " should also be read as "his", meaning Stern, Capper's suspicion,
even dislike, of Stern is evident in the following extract from a memo rcgarding Stern.
The memo is undated bul probably dates from mid-1918. Again Capper takes issue

wilh the roaming briel assumed by Stern :

"...his duties in that Branch |inter-allied] are definitely kuid down
in an encloseure 1o fetler (Ia) and concern the manufacture and supply
of Tanks ...J have previously given my views as rcgards ... Stern's
fitness for the post he holds. It appears to be impossible for him to
confine himself within the limits of his appointment and dutics
whilst the nature of his duty allows him great {acility of movement.” 33

Capper went on at some length to outline how Stern had approached General Henri
Petain and M. Loucheur, minister in charge of French tank production, and, having
gained their support for the Central Training Ground, he further succeeded in gaining

their recommendation that he was the person best fit lo command it. Capper wrotc:

"l consider it eminently undesirable that any officer who is nol properly
accredited by the Military Authorities for the purpose, should be allowed
to approach the High Command of our Allies on military matters... ."

Several months carlier, this time in connection with a memo on the subject of the

standardisation of design and its effect on productivity , Capper complained :

"Lieuat. Col. Stern's [ production estimates ] in comparison to the MWD

ave quite valueless and most unreliable...To take only one item, the supply
of gearboxes, the arrangements for the supply of which had to be entirely
recast by his successor owing to the unsatisfactory prospects of delivery... ."

Writing to General Harington, DCIGS, on 16 July 1918, Capper declared that :

"...It 1s my considered opinion that ... Stern has not the qualifications or
temperament for an official holding the position he now occupies, and
I earnestly request that he may be removed from his appointment." 34

When J.B. Maclean came to the post of Controller in August {918 he found
things far from perfect. Admittedly this was a situation that he had inherited from
Admiral Moore and not Stern, but Moore had been at the helm for only one year and he

had inherited it from Stern who had personally shaped 1t after his own ideas. Moteover,

professional and very conservative cliie ol the British Army officer corps, then Stern's {irst commission
with the Rayal Naval Air Service probably tipped the balance.

33 1bid.

34 id.
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given Stern's continued tendency to empire-build, il is not unreasonable to suggest thal
Stern was, by 1917 if not before, something of a liability. Of course, this should not
detract from his considerable achievements during the early stages of the tank's
evolution when scmeonc of Stern's forceful and single-minded delermination was
essential Lo press the new weapon's case. Stern was replaced as Controller of the MWD
by Vice-Admiral A.G.H.W. Moore in October, 1917, to facilitate greaier co-operation
between the military and the MWD ("Supply" had been dropped {rom the dcpartment's
title during October ).

Growing co-operation

All requests were now to go through the MW to other departments of the
Ministry and not via the War Office. All correspondence in regard to design and
complaints from France or Wool was to be sent in duplicate to the War Office and
MWD. Also, the MWD was to send a techmceal advisor (o sit on the War Office Tank
Directorate.

Falling production figures in early 1918 prompted still further rcorganisation,
this time of the supply branch. It was decided to divide it into six sub-sections which
were sub-divided again into groups. Each group, under an officer, was responsible for
a particular job. The Mnistry's newly created engineering departinent was available to
assist the department’s own small band ol progress officers. On the 4 August 1918
Vice-Admiral Moore was replaced as Controller of MWD by J.B. Maclean.’ As part
of this shake up the War Olfice Tank Directorate was dissolved, and replaced with the
Tank Board (sanctioned by the Cabinet on the 8 August } which held its first meeting
one week later. Under its president, Maj-General Secly, the board's main function was
" to consider the vital necessity for specding up production with the improvement of
existing types and development of new types of Tanks." Where it differed most
noticeably {rom previous joint connnittees was the extent to which the rmembers were
drawn from all the interested bodies. These were Sir Percival Perry as Director of
Traction ; Stern now as Commissioner of the Mechanical Warfarc { Overseas and
Allies) Department (MW({O&A)D) ; the Controller of the MWD ( Moore),
representatives of the General Staff, the War Office and G.O.C. Tank Corps, France;
the Master General of the Ordnance, the Controllers of the Munitions and [nventions

35 Muclcan had enjoyed considerable success with the Ministry. He became Deputy Dir-General of Cun
manulucture (8 July 1917); Controller { 20 August 1917); Controlier of FEngineering Depariment( (6
March 1918): before ussuining the post of Controlier of MWD.
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Departments ; and d'Eyncourt, who was given special duties involving the design and
re-design of tanks. 3¢

The Board was to meet at intervals of not less than once per week. At its fifth
meeting on 12 September 1918 the board arranged for Lhe engine designer, Harry
Ricardo, to act as technical advisor to the department . It was also decided that Major
W.G. Wilson should be given additional responsibitity for ensuring the serviceability of
newly arrived machines in France, which was still posing problems even ut this late
stage. 37

Maclean found it necessary to drastically reduce tank production estimates for
the 1918-1919 progranime. His report of August 1918 is scathing in its criticism of
nearly all aspects of production. Along with criticisms of and proposed remedies for the
general problems such as malterial and labour shortages, which will be (he subject of
detailed discussion in the following chapters, there were problems which were
pariicular to the department and its organisation and function.

He highlighted the lack of outside production officers whose job it was to
supervise and report on the contractors' progress. They simply "did not exist”, though,
he said, " every other Supply Department bas found it absolutely necessary to operate
such posts". They were especially needed to supervise local contractors, He cites two
examples where lhe absence of such staff led to major hold-ups in production, Wm.
Beardmore, GGlasgow and the Miris Steel Co., Sheffield, had both undertaken to
machine their own plate, bul both firms had been aliowed to undertake orders far in
excess of their actual machining capacity. 'The result of this was that at the time of
writing his report some " 5, 000 tons " of armour plate was "lying about the Country"
waiting to be machined :

"It 1s quite evident that the MWD did not take anything like adequate steps
to deal with this serious matter...The utterly unreliable promises of Beardmore
and Miris seem to have been accepted without investigation.”

He went on to cite the poor communications between the MWD and the
Forgings Stampings and Castings Department of the Ministry. Before April 1918 it
had been the practice of the MWD to deal dircctly with the contractors and supplicrs of

engine and transmission gears. After April the MWD had involved themselves in an :

"elaborate procedure...{which had to be gone through]...bcfore fresh
orders for stampings could be placed...Under the most favourable
circumstances...this procedure took 10 to 14 days to complete, but as
frequently occurred...as much as four weeks has been necessary 1o get

36 AMfof M, Vol XI1, PLITL, Ch V, p 67, Stern, Loghook , p 219 and WO 158 / 867.

37 1bid, M of ML, p G7.
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continual re-allocation of stamping resources before supply was assured.”

Some greater control over the contractors was essential because some contractors were
apparendy unable, or reluctant to work to the exacting specifications demanded. He
found it necessary to order large quantitics of new plant "to cope with even the
amended [tgures" for engine and gearbox production, such was the poor state of
organisation.

Both Stern and Moore had realised the nmportance of reorganising the design
scction. However, Maclean stifl encountered huge problems due Lo the shortage of
fixed drawings. It has been argued above that with so many new models and so many
alterations and modifications resulting from practical experience in the field, it was
inevitable that fixed drawings were going to be at a premium. Yet, Maclean found
room for fresh criticism. In many cases :

"preliminary drawings were not produced early enough." "I find it still
necessary to send out prints which are altered solely on accouat of errors
made in drawings prepared months ago, and which were not properly
checked.”

"The methods adopted by the Contracts Department”, he wrote," have produced
a chorus of protests from Contractors." These protests were occasioned by the
procedure adopted by the contracts department of issuing letters (o proceed with
manufacture stating that "prices will be settted later.” "This scts up”, he reflected,” very
difficult conditions for the contraclor who has to place sub-contracts, as his sub-
contractors always insists on his price being fixed.”

All of these problems - failure to ensure sufficient manufacturing plant for vital
engines and transmissions, the overly complicated departmental arrangements tor the
supply of components, the poor organisation, or total lack of local production officers
to ensure that contractors kept to their contractual commitments, and the unhelptul
practice of the contracts department - were individually capable of holding up the
production programme. Taken together and compounded by the immense problems
caused by a pational shortage of materials and labour they represented an enormous
task for any Controller, and a serious obstacle to efficiency. But Maclean managed to

end his report on an upbeat note, commenting on the staff of the department :

"1 find the staff, speaking generally, very efficient and have selecled
Major Wilson , Captain Gelder, Lieut. Spinney, Commander Mc.Grath.
Lieut. Shaw and Mr. Lately , for the higher administrative posts,

Captain Bussell has made excellent work with reference to transport,
There is a very great shortage of staff, however, and I am glad to say

that after speeking to Mr. Dulanty and Mr. Geake, of the istablishment
Branch, | have had everything which I required granted immediately, and

B A LR




the generous treatment which has now been given the departient has
resulted in an entirely different atmosphere being created.” 38

This chapter has sought to outline the organisation and [unction of the MWD

Obviously, there were personal failings and shortcomings which led to a great many

problems, but these should be seen in the context of the enormity of the task. No
precedent existed upon which to model even the organisational structure in regard to
organising contractors, ensuring an adequate supply of such a wide and diverse number
of component parts for the mass production of a machine which, in its early stages
existed only imperfectly in the collective minds and drawings of a few, in the best
sense of the word, amateur enthusiasts.

Despite the very obvious friction between personalities and bodics, eivil and
army, over the control of all matters relating to the tank, it is clear that both sides
shared a common goal, namely the success of the tank. The rivalry was not over

whether to develop the tank, but how.

38 Maclean's report in MUN 4/ 1374
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Production
&Continuity

The War Office placed its first bulk order for 100 machines (Mk 1 tanks) after
the first successful trial at Hatfield Park in February 1916.1 Problems of continuity of
orders and supply, which were apparent even before this order, now arose to present
formidable obstacles to success{ul production. (see table 1). An order for 100 machines
was simply not enough to guarantee continuity of supply. Contractors would not, and
could not, give over sufficient manufacturing capacity to such a short term order. On
21 April, in order to alleviate this situation, the Army Council increased its order o
150. These were to be, as near as possible, half female and hatf male tanks.2 The
Chairman of the TS Committee, Sir Albert Stern, was conflident of being able to supply
this order ready for transportation to France by the end of July 1916. 3

However when Colonel Swinton , Director of Staff Duties, Heavy Branch
Machine Gun Corps, wrole to Maj-Generat J.T. Burnett-Stuart, GHQ, on 1 July
regarding the tank supply situation, he had to confess that his earlicr confidence,
which had led him to assure Maj-General R.H. Butler, DCGS, on 14 June that he " did
not see any reason why ...we [TS Committee} could not keep to the approximale
estimate of output, was misplaced. "Snags ", he wrote,” are bound to occur in such a
cornplicated matter... Deliveries quoted by me will have to be put back two weeks," +

Burnett-Stuart wrote to Swinton on 10 July stating that in answer to the

Committee's request for more orders :

" 1t is hardly possible to decide now, with the knowledge at our disposal,
whether more Tanks should be ordered or the type changed...Before any

I Fosters vecsived an order for 25 and Metro for 75, Hatficld Park mentioned in variety of sourees
including : Chamberlain and Ellis, British and German Tunks of Wortd War {, p.24, Stern, Foghook , p
65,

2 Male tanks were armed with two 6-pdr guns ngether with fowr Hotchkiss machine gons, Female
versions were armed only wilth machine guns: Tour Vickers and two Hofehkiss.

30 af M., Vol X1I, PLUL, Ch L, p 34,

WO 158 1 833.
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judgement can be formed it will be necessary to see at least 20 Tanks
tully equipped and manned, functioning in accordance with some definite
tactical scheme. 1L will alsa be necessary to view the French experiments,
which they have informed us that they proposc to hold shortly with their
Tanks.

Can you say, please, for how long a decision muy be deferred without
endangering the continuity of manufacture 7" 3

Swinton's reply, that the manufacture "is a question of engines, guns, gun mountings,
gun ammunpition and various small parts”, revealed the enormous difficolty of
organising and bringing together the wide variety of component parts necessary to
complete a tank. Swinton went on to state that "The absolnte continuity of supply is, as
a matter of fact, already broken."” ©

By mid-July it was realised thal the tanks would not be ready until the end of
September. To further ease the continuity problem the Army Council increased its
order by 50 on 25 July, and on the intervention of Montagu, Deputy Minister of
Munitions, it was increased by another 50 to a maximum of 250, 7

However, the sub-committee ( chaired by Stern ) of the TS Department urged
the War Office not to introduce the tank in the autumn of that year, as it planned, but
instead to postpone its debut until the tollowing January when the TS Department
assured the War Office it could have some 350 machines ready for operation.® Bumelt-
Stuart expressed the War Office's dilemma. He appreciated that il was in the War
Offices's own besk interest to preserve continuity , and the relationship between
continuity of orders and continuity of supply was clearly understood. Yet, at the same
time the Army wanted the best machine available, and at this time it was not convinced
that the Mk T fitted the bili. No machine at this time had tackied anything more
demanding than simulated battle conditions, a poor substitute for the real thing.?

S Stern papers, 1/C /3, and Stern, Loghook , p 84.

6 1bid.

M of M., Vol XI1, PLLL, Ch 1L, p 35.

8 Stern, Logbook , p 87.

? No effort had been sparcd in allempts Lo replicale aceurately the German trench sysicrus 1hat the tanks
would encounter in France, WQ 158/ 831 reveals detailed reporis and plans compiled by GHQ on the
nature of the construction of the Gennan trench systems, However, as many agreed at the time {including
JE.C Fuller, onc of the harshest crilics of GHQ's tank tactics ), nothing revealed design and
manulaciuring defects so effectively as aciual battle conditions.
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Production programmes

The T'S Committee did not get its way. The first tank made its debut at Flers-
Courcelelte on 15 September 1916. Following this relatively successful debut the
Army Council ordered a further 1, 000 machines, but on the proviso that they could be
supplied with suflicient spares. A failure on the part of the TS Committee to give this
reassurance led to the order being withdrawn on 30 Seplember. However, the ffistory
of the Ministry of Munitions clearly states that a contingency order of some 600
machines was placed in order that continuity should be protected.!V The delivery of this
order was promised by the TS Department for the beginning of January 1917. On 14
October (he Wur Office renewed its order for 1, 000 - that is from 600 to 1, 000, which
included the earlier order for 250.

Was this the result of pressure from Lloyd George ? It is suggested by some
historians, and by Lloyd George bimself, that upon hearing of this cancellation, he
"cancelled the cancellation”, thereby protecting the future of the tank from those who

would see its production discontinued. In his memoirs he recalled :

"..1 ordered [Seplember, 1916] 1, 000 tanks to be manufactured. Sir William
Robertson countermanded the order without my knowledge. Thanks to Sir
Albert Stern ] discovered this countermanl in time, and gave peremptory
instructions that the manufacture should be proceeded with and that the utmost
diligence should be used in executing the order." 11

No one would seek ta deny that the tank had its opponents within the War Olffice, yet
clearly there were also many supporters in high places, among them the Commander-
in-Chief. Afller all an order for 600 hardly suggests a lack of interest on the part of the

milstary authorities, lts diffidence, if as suggested above an order for 1, 000 can be

viewed as such, was arguably due to a lack of confidence in the department's ability to

deliver on time. Army Council minutes (1915-16) for 27 September 1916, under the

heading "Provision of Tanks” state that it had been decided that "the programme for the

provision of "Tanks" at the rate of 3 a day should be adhered to for the present.

Accordingly the proposed order for 1, 000 Tanks should be held up pending further

0 M ofM., Vol XII, PLIIL ChIIE, p37.

H Siern papers, 1/ C /5, and Lloyd George, War Memoirs |, Yol )], p 1456, 1t scems a liltle strange that
some three weeks later Haig was in London where he met with Lioyd George who, according to Haig's
Diary ( eniries far periad 3-7 November, 1916, Vol 12), was most anxious to help the Army ali he could.
There is no ienlion here of any disagreement or ill-fccling that one might have expected after the
"cancellation” of the cancellation a [ew wecks earlier. Liddell Hart also questions the whole
"cancel{ation” episodce and his papoers suggest the he 100 was unclear as (o0 what cxactly was going on
(I.H. 9/ 28/ 59-62}.
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investigation as to the ulility of those now employed, and as to the possibility of
improvements." 12

Which was the more realistic, Lloyd George's insistence on 1, 000 machines of
a model which, though it had proved itself useful, was to all intents and purposes still a
proto-type requiring significant modification, or the Army Council’s ponderous but
essentially pragmatic view ?

Further, on 30 September there were 49 machines in France, of which some 36
had taken pari in the Somme. In England there were only in the region of 40 machines
nearing completion. 13 Simple arithmetic suggests that of the original order for 250
there were still 161 to be completed. These, after the experience of 15 September, were
to be modified with a bomb-proof roof, or at this early stage a construction of chicken
wire and wood fo keep German hand-thrown "bombs" (carly hand-grenades) from
severely damaging the roof. They were also to have thelr gun-mountings, tracks and
track mechanism altered.' A revised delivery estimate for the sccond week in
November was given for these "new” models (Mks I and 11 } with production
estumated to rise 1o 40 per week by 1 January 1917. If we give the TS Department (he
benefit of the doubt, and assume that they could have met this deadline ( there is little
evidence to suggest that they would have), such a delay would have denied the
designers, munufacturers and tank crews the experience of battle, in effect putting the
evolution of a truly effective fighting tank on hold for six months.

Both the Ministry and the Army Council were expressing some doubt over the
value of the tank at this time. Pressure was mounting to expand erection facilities and
increase plant but the War Office and the Ministry were reluctant {o provide funding
while the " capacity for the Supply Department to meet Lhe existing programme was
not yet established.”" ! It was also discovered at this stage that there were not enough
firms, who were not alrcady producing other forrus of munitions, available to produce
complete tanks. So, rather than spread the workload over a large number of firms as the
Commillee had first intended, it was now decided to establish a network of suppliers to
the main crectors, relieving them of the need to produce their own components. This
not only speeded up production but began the move to standardising compaonents. In
December 1916 Edwin Montagu was able to confirm that production rates of Mks I}
and 11! machiaes were such that 100 would be available by February 7 and that 80 more

12w 163/ 21.
i3 M of M., Vol XI1, PLHI, Ch 11t p37.
14 Chamberlain and Ellis, Birtish and German Tanks of World War 1, pp 26-28,

13 pfof M., Vol X1L, PUIL Chill, p 43.




would be produced by the end of the month, with a total of 420 by the end of May. 16
Events were o supersede this estimate with only 100 being built before the switch to

the Mk IV.
Strikes and delays in orders during the first half of 1917 saw production figures

turnble. This decline was further exaggerated by the almost continual, though

necessary, reorganisation of the MWSD. The absence of outside production staff over-
stretched the inspection branch, and the recorganisation of the design branch, which
resulted in a more centraliscd body, led to enormous backlogs of work. The detailed re-
design work on the Mk 1V, a result of the feedback from France, and the new Mk V (in
both cases it involved the lengthening of the tanks to cope with wider trenches),
together with design work for the new Mk VIII for the Mechanical Warfare (Allied &
Overscas) Department, meant that design work for the Mk V* and Med 'B' had to be
transferred to their place of manufacture, i.e. the Metropolitan Works, since neither the
room nor the staff were available at the MWD. The rapidity of the evolution of tank

models reflects the state of flux in tank design and the inevitable continuity problems.

Meanwhile, production of the Medium 'A' “Chaser"!”, which began in October
1917, was hampered by difficulties in obtaining ball-bearings. Manufacturers were
also falling behind in deliverics of both gear boxes and epicyclic gears. Eventually the
Ministry had to issue a revision of estimated output for 1918. Churchill was later to
inlervene personally with the manufactorers after which they vndertook to produce 660
MKk V and Mk V* by the end of June 1918.

By far the fargest of the tank manufacturers was the Metropolitan Works,
Rirmingham, who received orders from the MWSD for 1, 400 Mk V, Mk V*, Mk V¥

and 450 Med 'B's. The remaindcr of the work was distributed to a growing number of

firms including : Fosters & Co., Lincoln ; Marshalls of Gainsborough ; Coventry
Ordnance Works, Glasgow ; Brown Bros, Edinburgh, (see table A).18 Early 1918 saw

the Railway Materials Department, of the Ministry, ease restrictions on the use of
locomotive workshops for the erection of tanks. As a result North Britsh Locomotive,
Glasgow, West's Gas Improvement Co., Lid, Manchester, and Kitson & Co., Leeds,

were contracted to build complete or part tanks, 19

16 production ended in February 1917, and not May when the new Mk 1V came inlo production.

17 The Medium "A’ "Chaser” was also known as “Trition's Light Machine". It was an attempl to create a
cavalry, light or medium tank as opposed o the heavy tank.

18 Sce table A for a list of the principal manufacturers. This list is by no means exhaustive. Also sce
Magclean's list in chapter 3.

19 A of M., Vol XI1, Ch 111, PLIV, pp 63, 65, 68 and PLV, pp 27, 35. WO 158 / 867, MUN 4/ 6400 and
5200, also the Weir Papers , 17/49, Archives, Glasgow University.
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Kitson's received an order Tor 36 Mk VII machines on 25 March 1918, and
Wesly an order for 1, 500 Mk VIIT hulls on 7 March, Both firms became centres for
tank erection groups estabiished in their regions. These groups represented an attempt
to decentralise and devolve the production of complete machines taking advantage of
Lhe new capacity freed by the relaxation of the restrictions on locomotive builders. The
South Lancs Group, established in February 1918 under Mr West of Wests Gas
Improvement, was o produce 300 h.p. engines at a rate of 320 per month for the Mk
VIII. The Yorkshire Group, established in April and centred around Kitsons , Leeds,
received orders for 200 Medium 'C' tanks. Both groups were to merge to form the
North of England Group under chairman Captain A.E. Gelder, Assistant-Controller,
MWD, 20

The Scottish Tank Production Committee was intended to performn a strmilar
function north of the border. This group which included North British Locomotive
(NBL), Cardonald and Beardmore, became fully organised under its chairman Fred
Noblitz, Dircctor-General of Munitions in Scotland, in October 1918, 21

Concemn over the well being of locomotive production soon Jed to a revision of
the use of these facilitics for tank erection. This pressure, together with shifting priority
status in regard to mechanical transport, eail and tanks ( Army Council placed them in
this order in March, bul revised it again in favour of tanks later in the year }, saw
Kitsons receive fresh orders for locomotives, but they were to finish their ank
programme {irst. NBL also received an order for 130 locomotives in November which,
Maclean calculated, would mean a reduction of over fifty per cent in Medium'C'
outpiet 2z

Both orders for tanks and estimates of delivery were liable to fluctuate with the
inevitable negative effect on confidence and continuity. For an example of just how
widely War Office orders fluctuated we have only to follow the course of the Mk V
heavy tank and its variants { V¥ and V#% ) 23 for the 1918-]9 programme.

Fluctiating orders

20 Ibid.

21 Ibid,

22 1bjd.

23 Mik.s V* and V¥* were lengthened versions of the MkV. The Mk V* was & MkY with three
additional panels added in the middle to give it extra trench spanning capability. The MkV#*_ which

never went intw full-scale production, was a purpose buitt MKV#, as opposed to a MkVY with additional
pancls.
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In an interdepartmental communication {rom H.G. Fleming to W.I'. Layton,
secretary (o the Ministry's Department of Munitions Requirements and Statistics
(DMRS) dated 21July 1917, Fleming stated that in a conversation with Stern he had
been informed that the heavy tank component of the 1917-18 tank programme would
be 540 machines to be ready by 1 May 1918, with replacements running at 108
machines per month making a totul, by September 1918, of 972 tanks. Nearly one
month later on August 17 a communication between the same two members of the
DMRS suggests that Fleming understood that"unofficially” ( reflecting the degree of
uncertainty as to what the War Office wanted ) this component had now increased to
700 Mk V machines, rising to i, 600 by September 1918" by the addition of 108 per
month". 24

On 24 August Stern wrote to the DMRS stating that he had arcanged for the
"faying down of 800 Mk V machines". Of which he said " no production of this type
can be anticipated before January next and whilst plans are being made for an output of
160 per month it will not be possible to reach this figure for some time after the
conunencement of production." 25

As stated the Metropolitan Works were the only firm engaged in the produclion
of the Mk V tank and its variants. Records show that they received orders from the
MWSD for 700 Mk V* and 900 Mk V** on 22 September 1917, but there was no
mention made of the Mk V.26 Perliaps we are to take it as read that this order was for
machines over and above the existing order for the MK V. It would seem logical to
assume this.

Having recently succeeded Stern as Director-General of the MWSD, it now [ell
to Admiral Moore to answer the DMRS 's query regarding tank eslimates for the 1917-
I8 programme. On 25 October he wrole informing them that he estimated that 600 Mk
Vs would be available by 1 Junie. He concluded this statement on a wishlul note,"
provided design is not altered.” 27

In a precis to rhe minutes of the second "New" tank Committee meeting of 7
January 1918, Moore advised Sir Arthur Duckhain, member for Council Group 'T' (
Engines), of a requirement from the Director-General of Tanks ( Capper }, for the late
addition of 300 Mk VIII tanks to the production programme.28 On 27 February 1918,

24 MUN 4/ 2801.

25 1bid.
26 MUN 4 / 6400.
27 MUN 4/ 2801.

28 w0 158/ 839,




in a report Lo Duckham, Moore stated that there were still some 1, 400 Mk V, V* and
V#* machines outstanding from the 1917-18 programme.?? These figures (400, 700,
300 respectively ) then reappear as the number of machines ordered {rom the
Meiropolitan Works for the new programme produced by the Minisiry on 7 March
indicating the distribution of production for the "1918 ( | February to 31 March 1919)
Programme”. 30 The History of the Ministry of Munitions records that in May the
War Office placed orders with the MWD for some 6, 940 machines of which 900 were
to be Mk V** (confirmed by Maclean's report written in August ) and 900 Mk Vill (
plus the 1, 500 Mk VIIT "Liberty" tanks to be produced by the joint Anglo-American
venture at Chateauroux ). 31

On 17 September the War Office issued a revision of the tank production
programme stating that they required some 3, 600 fighting machines ( including one

hundred per cent reserves ) of which between 1, 200 - 1, 800 were to be Mk V* or V¥,

There 1s no mention of the new heavy tank, the Mk VI, which, after its less than
successful trails at Glasgow 32 scems to have been dropped from the programme.
Finally, at a Tank Board mecting ( 31 October 1918 ) the General Staff indicated by
ietter that the delivery of 4, 000 machines by 1 January 1919 was to have high, but not
absolute, priority,

Over a period of some fifteen months ( July 1917 - November 1918 ) there was
a considerable fluctuation in botl the numbers and the models of machines ordered.
Numbers varied from some 340 in July 1917, to 700 in August and the 800 faid down
by Stern 33 in the same month. The War Office would not sanction a larger order for
Mk Vs for the same reasans as those which caused it to hesitate when facing pressure
from the MWD to order more Mk Is - the rapid evolution of technical chunge. They
had no intention of being "lumbered” with large numbers of obsolete machines as they
had been with the Mk IV.

Trve to form, by Scptember attention had shifted from the Mk V Lo the Mks V*
and V**, Both were variations on thc Mk V theme arising out of experience in the

field. However, because ol the War Office’s cautious approach to placing firm orders

29 MUN 4/ 2801.

30 WO 158/ 859, and MUN 4/ 2801.

3 NMUN 4/ 1374, andM of M ., Vol XIT, Ch 1L, PLIV, p65.
32 Sec (he section on the Mk VI tank, below.

33 MUN 4/ 6400.




for the Mk V, the laying down of plant was delayed from January wntil August. As a
result its first trails were not conducted untit January 1918 by which time the War

Office, in keeping with the pace of technical change, had shifted its atiention to the V*
and V¥,

By the end of March the Ministry's programme showed that the original ordes
for the Mk V had been reduced by some [ifty per cent. Production was ccased when
this figure was met at the end of June. Meanwhile production of the Mk V* was

moving apace, with 214 machines produccd by the end of July, a figure which had
risen o 579 34 by the Armistice and 632 by December. However, ftot a single Mk V#*
left the erection shop before the end of the war.

May saw the programme change once more. This time the Mk V* was out of
favour, replaced by the new Mk VIII. Yel, with the fatlure of the Mk VIII in the
September trials at Glasgow ( see below ), the Mk V* was once more back in favour.

It is hardly surprising that with orders in such a state of flux continuity and
confidence within the MWD and its contractors were undermined. Bul, as orders
tluctuated, so too did delivery estimates, Of course, estimaltes are bound to change in
line with orders, and there was also a sense that the MWD had to juspire confidence in
the War Office, but this does not explain some of the overly optimistic estimates given
by the MWD, which, if anything, did a great deal (o undermine that confidence.

Delivery estimates

Stern had concluded his report to the DMRS of 24 August 1917 with a bricf
description of the difficulties facing the MWSD :

"It is impossible to forecast with any degree of certainty the productive
capacily of the confractors to the Department... The contractors arc
dependent upon many extrancous circumstances, conecrning which it
is not wise to prophesy...Scarcity of raw material, shortage of labour,
difficulties in obtaining tools, and other extraordinary conditions, have
to be taken into account...Consequently my anticipation must be conservative
and it must be distinctly understood that where improvement of the delivery
dates can be obtained, every effort will be madc in that direction." 33

Stern did not do himself or the depariment any favours when he described his

best estimated output of 160 Mk Vs per month as a "conservative” estimate. If we take

3 This (igure was supptied by David Fletcher, Librarian, Tunk Museum.

35 MUN 4/ 2801.
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the 400 Mk Vs produced between January and the end of production proper in June and
add 1o this the 579 Mk V*s ( rcter to footnote 27) produced by the Armistice we have a
total of 979 machines. If we divide this figure by the nine months of production this

gives us an average of’ 109 machines per month. Stern would have been better advised
1o have described his cstimate as optimistic.

J. B. Maclean, in his report on the state of the MWD, was critical of these ever

changing and at times overly optimistic estimates of production. As the estimates for

early 1918 had to be revised, so too according to Maclean's report did the estimates for

late 1918 and early 1919. The following table shows the estimates for the delivery of
complete tanks between September 1918 and April 1919, The first line represents the
estimates that were current when Maclean assumcd the position of Controller and were
compiled under the supervision of Admiral Moeore. The second line of figures is the
result of an investigation carried out by Sir Percival Perry during the [irst days of

Maclean's tenure, and the third the result of Maclcan's own calculations,

Sept. Qct. Nov. Dec. Jan. Feb. March. April.
(No.1) 203 315 378 549 700 708 734 47

(No.2) 190 248 322 490 720 800 800 800

(NoJ3) 145 172 215 113 228 378 496 573
36

He makes it clear that the figures in the third line do not include " deliveries of hulls
and sets of track shoes for the Chateauroux Programme ", which he estimated
separately :

Nov. Dec. Jan. Feb. March. April. May. June.

40 120 160 240 280 280 280 100

He also states that these figures (third line) were, unlike the others, compiled after
consulting the supply officers of the department "dealing and conversant with" the
firms manufacturing the main component parts. He then sets out Lo compare the
estimate in fine number two with a table showing the vital component parts available at
the time. The estimate (No.2) was made on the 7 August , while (lable B) 37 was based
on stocks available on 10 August.

36 MUN 4/ 1374, Muclean's report.

37 Column 1, Shows the complete stock at August 10,
Column 2. Shows ate of nronthly production at that date, and indicates whelher it was rising or
falling.
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"It is un clementary deduction ", wrote Maclean, " from this table that the
September estimate of 190 tanks could not be obtaincd. Hulls, Armour Plate, and
Sponsons, were well under that figore." Moreover, the fact that the aciual rate of ouiput
of the main components such as arinour plate, engines and sponsons was falling meant
(hat the rapid rate of increase of estimated output was " unduly and considerably
optimistic". Maclean provides one [urther table (table ) which, to quote him, " brings

(o light some more astonishing results”.

Table B
Rate of output
Stock per month Tine lag,

HUllS.ce e 139 136 Falling 6 Weeks
Sets of Armour Plate ... 154 130 " 6 "

" " Bomb Proot Plate ................... 229 165 " 6 "

" SPONSONS tveecii e ) 85 " 6 "

" " Track Shoes ... 444 278  Slalionary 6 "

P ENZINES oo ienree s ennnenss 359 184  Talling 4 "

* " Gear Boxes e, 473 177 " 4 "

" Clutehes. i 270 202 Sutionary 4 "

* " Epicyelics. i, 286 226 " 4 "

P RAiAtONS. e 205 233 Talling 4 "

P CRAINS. e 217 178  Stationary 2 "

0 Tanks {01 ClC. et e 203 186 Falling 4 "

P RIS e G99 353 " 2 "

In September 1917 the War Office placed an order for 900 Mk V#* heavy
tanks. Yet, the table shows that on 10 August not one complete set of componenis was
in existence. Further, 1, 500 Mk. VI hulls ( order placed with West's Gas
Improvement Co., Leeds ) were ordered for Chateauroux on 7 March {918, but again

on 10 August, apart from one sample tank, there was nat one complete set of

componenis.
Table C

V*oyRE VI VIID VIIE IX B C

{O&A)

Hulls el 1200 - 3 2 (2 30 1
Armour Plate (SC18).viireeeeee e 77 2 - - 75 0 -
Bomb Prool...." e a0 - 2 20 - 47 0 -
Sponsons.......... ORI R - i 2 - reqd - -
Track Shoes...." v iz - g 20 - 26 96 -
Engines.........” 0l 1760 - 37 ! - 25 7 13
Gear Boxes....." v, 397 - 60 - - 16 0O -
Clutches ....no difficulty.............. 163 - - 25 - 25 44 13
Epicyclies....ccoviiiviicnn 2100 - - f - &8 7 -
Radiators,.. . e e eeveeecenn 62 - 22 2 - 57 5 8

Cotumn 3. Gives the time, before the completion of the tank, by which the component should
come into the hauds of the erector.




ChAIDS e veeeree e b mener e sniraernes 71 - 8 30 - 45 63 -

Petrol Ofl Cans.... v vivreereeeneas 102 - 23 - - 73 5 -

FAnS (SE1S) vvivrereeenrmeeniinieieminnneans 332 - 28 2 - 187 150
Totals...coecrnnnee 1971 - 195 105 - 857 506 35

Exactly the same can be said of the Mcd B’ machines, 250 of which were ordered on
22 September 1917, and of the order of 200 Med 'C’* placed on the same date. Finally,
although stocks (or the Mk VI and Mk IX tanks looked healthy enough, they were,
Maclean suggests, quite inadequate to enable the two {irms concerned to utilise their
full erecting capacity. Any temporary hold up, such as a bad batch of armour plates,
would inevitably have led (o a fall in output due fo the limited stock available,3®

Fixed drawings

Improvements in output during the first quarier of 1918 could not be sustained.
This was dve in part to an influenza epidemic which struck the West Midiands, and was
exacerbated by labour force reductions following the introduction of the’Clean Cut".3®
Morcover, the design branch was still over extended.

In his report Maclean stressed the inaccuracy of some of the final drawings,
which he allsibuies Lo error on the part of the draughtsmen. ™0 Yet the most daunting
task facing members of the design branch was the enormous number of technical
changes which had to incorporated. For example, between February and July of 1918
some 1, 755 alterations had to be made to working drawings sent to contractors.!

" February, 1918,......531 allerations sent to contractors.

March, OO ¢1 | " " "
April, tLA29 " v v
May, [0 , 555 1" " n
June, v, .325 " " “
July, ", .334 " " "

Total,.... 1,755

38 Ibid.

A0~ . ' . : . J
39 "he *Clean Cut" was means by which men of a ceriain age wete conscripted co masse from the
sorkforce. Tt was imposed in carly 1918 10 meet the demands of the German spring offensive.

40 MUN 4/ 1374, Maclean's reporl.

1 MUN 4/ 2809 contains details of the many hundieds of alterations submiticd cach month,
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" As any one alteration above", wrote Maclean," may have applied to several firms, the

alarming progression of the figures in obvious." He further pointed out that :

"It would be an interminable story to show why drawings had never been
fixed, but it wiil suffice to say that for the whole of the types of tanks on
programime , the drawings, when [ took over, were still in a state of {lux.
[ found that in some cascs the firms were responsible for the designs, in
others, the MWD, and in one case a Comimitiee.

Prolonged discussion as between the Department and France was
in operation regarding points in design and meanwhile production was
side-tracked or material produced which was ultimately useless.”

Difficulties surrounding the Tank Corps' sense of isolation in regard to fixed
drawings and design input were not confined w 1918, On 24 March 1917 Lieut-
Colonel Searle, a technical advisor to the Tank Corps, wrote a detailed letter to Elles
outlining several areas of difficulty, one of which was the gull between producer and

aser particularly apparent in malters of design :

“ Tt is not possible for agreements as to design to be come to |sic]
when the designers for the production of a satisfactory Tank do not
visit the scene of operation, and if is a fact that those responsible for design
have not been in France for the past four months....No modilication
in design should be made without consultation with France, and when
the modifications are produced, after machines embodying such
modifications have been tried in England, they should immediately be
sent to France for further test." 42

Elles later raised the subject at the fourth meeting of the "New" Tank
Committee on 4 February 1918 when he said that he had been denied access to
drawings." Tfind mysell", he said," within a few weeks of the arrival of an entirely
itew ype of machine {or which I have to train several hundred men and on which
instruction, maintenance books, spare part calculations, arrangements for repairing and
workshop details all have to be made without a single drawing of the weapon with
which I am going to fight. This is a greal handicap... ." He continued stating that he
Tully undersiood the MWD's objections 1o having to submit every drawing to the
scrutiny of France before progress could be made and assured the Committec that this
was not his intention ; but, he said,"...when drawings were passed for manufacturers,
such drawings should be automatically sent to France." Any changes that France mighl

wish to instigate should, he suggested, "...be introduced after the production ol a cerlain

42 W0 158 /338,




nnmber of machines”, so as not to hold up the initial production run.*® Admiral Moore
consenied Lo these plans being sent to France but made it perfectly clear that no
changes to final drawings would be permitted until 4 later, and more convenient, date.

At first sight Searle may appear more deternined than Elles that France should
have been involved in questions of design, and, therefore, the "fixing" of technical
drawings, but this is a reflection of the context from which the quotes were taken,
rather than any major difference of opinion on the matter : Searle's came from a
confidential lettcr, while Elles's came from the official minutes of a major board
meeting, The point is clear that theTank Corps felt aggrieved by the MWD's monopoly
of tank design. However, in the interests of continuity, in the light of the enormous
numbers of technical changes in design suggested by both the department's own
experimental and testing body and from France, it is entirely understandable that the
MWD should have sought to cap the level of design changes.

The Mk IV and Mk V I tanks

Overall detiveries in May were 33 per cent down on estimates submitted in
March. It was estimated that there would be a deficit of some 3, 000 tanks on the War
Office programme to June 1919, Both the Mk TV and the Mk VIII tanks provide
excellent case studies highlighting the enormity of the task of establishing and

maintaining continuity of production.

The Mk TV

The pace of technical change soon rendered Mks 11 and 1T obsolete. Yet, the
MWSD was stili delivering these models in August, 1917, although in February {917
Lthe new improved Mk IV was ready to enter mass production, In February the War
Office staled its requirements in regard to the Mk [V and the new Medium 'A' Chaser.
Orders were placed for 1, 000 ( 648 first line, with 352 as reinforcements ) and up Lo
200 after the end of June, respectively. Until this time the Mk IVwas to have priorily.**

The Mk IV wus a significant improvement on earlier models, incorporating
many of the lessons learnt in France. {ts armour was marginally thicker, offering

improved protection from German armour-piercing ammunition. It had {ixed sponsons

B WO 158/ 859.

4 Priority status was a crucial factor in the distribution of the limited supply of skilied labour and raw
and {inished materials, including engines / ransimissions and armument. Mechanical warlare faced
severe competilion form the more established rivals, nsmely @ the Admiralty, including the Royal Naval
Air Service, the RFC and the Army, inciuding mechanical transport and railsways.




which could be pushed in to the tank making it significantly easicr to transport. The
cumbersome tail of the carlier marks was removed reducing the weight and the
vulnerability of the tank to artillery fire. The tracks were improved and the petrol tank
was placed outside and behind, minirnising the risk of {ire. It was understood that some
300 hundred of these lanks would ready by the end of May. If creclion capacity had not
been given over to {inishing carlier and now obsolete machines, this figure might have
been significantly improved upon. But this, of course, does not allow for difficulties of
conlinuity.

Once again delays in manufacture meant that estimates had to be altered.
Revised estimates for the initial three month produclion run now allowed for the
production of 200 not 300 as originally planned. Stern suggested that the delay was due
to the removal of [irst class priority status by Haig, resulting in labour being taken for
aircraft production which now commanded a higher priority, and the large nomber of
design changes coming from I'rance. However, this conceals the truth of the matter.
Haig had arranged for tanks to receive first class priority status until 11 February, when
production of the Mk TV should have already begun. Tt was anticipated that the
production of the Mk IV would be running and fully manned by this date. However, as
stated above, the production run was delayed and so on 21 March Stern found his
manu{acturers short of tabour.

There were further problems in Scotland. Wimn. Beardmore and the Coventry
Ordnance Works were contracted to produce some 400 Mk 1Vs, Whilst Coventry
Ordnance continued production, Beardmores could produce only 50 before demands by
the Admiralty for destroyers and submarines *5 meant that production had to be
stopped. Thesce 50 tanks produced n early 1917 were the last complele tanks to emerge
from the Beardmore works. The onus then fell on the three remaining firrs,
Metropolitan, Fosters, and Atmstrong-Whitworth, to meet the demand. By May the
production of Mi IVs was 1n full swing, with 80 produced in April, 100 in May and
120 in June. There were 19 MKk [Vs in France by mid-Aprif. Yet, as before, things were
not in order. Heavy Brigade inspectors in France found that the newly-arrived
machines, despite passing inspection tests in England prior to shipping, were not fit to
fight. It was as a result of this that Haig asked for the creation of the Tank Committee.

Production of the Mk IV, particularly the ensuing confusion over the exact
number of machines ordered, serves as an excellent example of some of the key issues

surrounding tank production. The War Office's order of 1, 000 machines was cnlarged

43 8ir William Beardmore's reply to Lord Weir's tribule 1o Beardmore's role in munitions supply during
the war. Both specches were given at a "Vielory Dinner*, and were reported verbatim in the Beardmore
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by Lieut-Colonel Stern who set in motion a production run for 1,400 machines. 40
Fvidently there was a serious lack of communication between producer and user. But it
also reflects Stern's dogged determination and forceful character. He was certain of the
Mk LV's success, and keenly anticipated an cxpanded order over and above the original
i, 000. In this he was to demonstrate a lack of foresight. As we have seen, the earlier
Mks T fo 11l had very quickly been rendered obsolete by practical experience. Why
assume that the Mk [V would not be superseded by new models ? In fairness, Stern
may have been guilty of nothing more than an earnest attempt to overcome the
cnormous difficulties of continuity. The elficient production of machines and spares,
making best use of labour and materials and [loor space, could only be achieved if a
continuous production run could be relied upon. Such an enthusiastic and concerled
drive for continuity was to lead to the accusation that Stern had only succeeded in
"lumbering" up the front with useless tanks.*’ In a letter to General Gore-Antey,
G.0.C. Heavy Brigade ( 23 April 1917 ) General Eiles commented on the efficiency of
the Mk IV:

"Mark IV machines will not do what we want; this has become quite

plain from the Arras Battle. Our easualtics in Tanks have been, as far

as | can make out, ninety percent due to the Tapk being hit while stationary,

to stop and swing and turn. T am very strongly of the opinion that we must
have something faster and handier which can be driven by one man instead of
four, and will not stop in heavily shelled ground. The wear and tear on men
digging out Tanks has been very great, and therc has been a large percentage of
casualties caused to men outside the Tanks."

ITe wrote that the MWSD was producing more Mk Vs than the Brigade could use, and
that he had, in the presence of Stern, told General Butler that the Mk 1V should be
scrapped as soon as the Mk V could be preduced. The intervening period should be
devoted, he thought, (o eradicating the considerable number of faults on the Mk IV so
that they could be laler used for "subsidiary services”, principally as supply tanks (o
save the ” tremendous labour of carting thousands of sprocket pinions about the
country " 48

He wrote to Gore ‘Anley again at the end of May. This tume Elles asked for the
"export" of Mk IVs to be discontinued " until they can be sent out in the minimum
condition for fighting." He expressed the wish that they be sent instead to the training

camp al Wool where he asked that crews be instructed further on the differences

46 WO 158 / 826 ( Generul Capper's memo ), alsoM of M., Vol XI[L,Clt lIL, PLTIV, p 53.
47 Refer to chapter one and "The removal of Albert Stern”.

48 W0 158/ 814,




involved in the "pressure system of petrol (¢ed". Here Elles was referring to the
introduction of the "Auto-vac" petrol feed system which was fitted for the first time to
the new Mk IV, replacing the gravity feed system employed on the previous models.
The coversion to the new system was crucial, as was the training of the crews on ifs
operation. Without this he said " I cannot cope aut here™.

This letter highlights the problems of inspection and design in regard to
cfficient functioning of the petrol feed system. It also, very clearly, demonstrates the
isolation of France from immediale influence in areas of output, design, production and
inspection. As suggested in chapter one the creation of the War Office Tank Committee

was intended to alleviate this situation by bringing together producer and user.

However, as stated above, the Tank Committec never succeeded in arranging an
amicable and productive meeting of the various bodies.

Of the 1,400 tanks ordered lor the 1917 programme, 76¢ had been delivered by
the end of September. It was decided that no more than 800 in all would be needed for

France.? The delivery of these machines makes a nonsense of Stern's explanation for
the original expansion of the Mk 1V order. He maintained that it was only by increasing
the size of the order that there were sufficient tavks in France to equip Elles’ forces for
the Battle of Cambrai. There were between 380 and 450 tanks used in this battle, only
half of the machines in France a month earlier. A further 150 would be accepted {or
training in England and for demands from other theatres. Of the remainder, 216 would
be converted for use as tender and supply tanks. The contracts for the remaining 234
were cancelled. ™

On 11January 1918 Tennyson d'Eyncourt, (third meeting of the "New " Tank

Committee ) stated that it would be " a very serious matter indeed if an enquiry
happencd to be held and it came out that we were using labour and material in
producing poor machines which we did not want." 3 He was talking here of the
Medium 'A’ tank, but he could just as well have been referring to the Mk IV. The
Medium tanks had not proved a great success . Admiral Moore thought that the
Mecdium 'A' would be best employed in "hauling up {icld guns®, and that he had

witnessed this being done during trials" over ground in which a team of horses would

have been bogged." 32 Did this constitute fit and proper use of fabour and materials for

49 1hid,

S0 M of M., Vol XII, ChIIL PLTV, p 55.

SLwQ 158/ 814 contains Elles's discussion on allernative uscs for the Mk V. Of the 1, 400 laid down
only 1, 015 were produced. Foster's records ( Righy, Vol II, Lincoln Archives) adl The Lincoln Tank
Group, Tank Papers .

52 WO 1581 859.
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tank production ? The answer must be no. Fspecially given that the production of
tractors was being planned to fulfil this particular role at a considerably lower cost. 53 1t
could only really have been justified us a means of maintaining badly needed
continuity. The Medium 'B' ( which was a very unsuccessful model of which only 45
were ever built ) was to be continued until the new Medium 'C' could be produced.

The Mk IV was superscded by the Mk V which went into production at the
end of fanuary 1918. However, in order to easc a shortfall in Mk V production under
the 1917-18 programme, as outlined above, it was suggested that Mk IVs might be
adapted to take their place. It was anticipated thal some 200 might be altercd fo receive
the new Ricardo 150. h.p., 6 cylinder engine and the epicyclic gear >* destined for the
new Mk V.

A discussion at the third "New" T'ank Committee on the tests conducted at
Dollis Hill testing ground revealed that the Mk ['V's would have to be fitted with
“tadpole” tails in order that they might be able to cross the wider German trenches
being encountered. It was estimated that some ten machines could be converted per
week at Fosters.

Attention now focused on the Mk V. Its ncw engines and epicyclic gears
afforded a considerable increase in speed and manocuvrability over the Mk IV, It was
also fitted with a Lurret, increasing the observer's visibility. Perhaps the chiel
improvement came with the adoption of the epicyclic gears. Previously the driver
worked with two gearsinen and a third man required to aperating the brakes. With the
new arrangement it took only one man to operate gears and brakes. But once more the
pressure of technical change was felt. The order for 800 Mk V was not to be cxpanded
before Junc1918 in the expectation that by this time a new, improved model would be

awaiting production.

33 produced by the A gricultural Machinery Branch of the Ministry, (Group? W", samie group as
Mechanical Warfare), under HL.C.B. Underdown. Percival Perry, Deputy-Controller MWD, Irom March,
1914, was one of the chief molivalors behind this project.

T'he new tractor was infended to replace supply lanks. It would use caterpillar trucks and
commercially available engines and (ransmissions avoiding the necessity of costly specialised plant and
competition with tanks. However, production came tao late for the war. Yet, the point is still valid since
Fosters had been manutacturing targe tractors ( the basis [or the "Big Wheeled" machines) for the Army
o tow atlillery since 1914 ( Lincoln Tank Papers et al).

 See chapler 4 for more on Ricarto engines, 11 is perhaps worth mentioning that Wilson's epycyctic
gear would have been ready (or introduction w the Mk IV had Stern not insisted on holding a
compelitive trials at Oldbury on 3 March 1917, in which Wilson's ereation out-performed all its rivals.
But had Stern adopted Wilson's gearing without a trial and it had been found wanting he might have
delayed the tank programme even further. It will remain once of those interesting points ol discussion.
See David Fleicher's, Landships, British Tanks in the First World War, pp. 22-23.

"Tadpole Tails" were vt another creation 10 emerge form Foslers, They consisled of adding
uine foot exiensions o the tails of Mk TV and Mk V in order 1o improve ground contact thereby
improving trench spanning ability. Mawever, they were not successiul and were phased owt in prefercnce
for the Mk V#,
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The MKVIII

The Mk VIII was the first supertank. Larger and more powerful than previous
models it carried the hopes and expectations of a great many. Tad the war continued
inta 1919 either it or the Mk X would conceivably have comprised the fleet of heavy
tanks J .F. C. Fuller envisaged in his " Plan 1919". 3

At the sixth meeting of the "new" Tank Commitice on 14 April 1918 the Tuture
production of the Mk VII was discussed.’ With the relaxation of restrictions on the
manufacture of tanks at locomotive works, it was decided (o base the initial production
and trials ol the first machines at the North British [.ocomotive Works, Glasgow.
However, orders were placed with a wide variety of firms for the erection of both
complete machines and hulls. The laying down of plant was begun during the early
part of (he year with the hope that production of the first machines would begin in
August, This was an act of either supreme confidence or desperation by the MWD
since the Mk VIII, unlike the Mk V, V* or V% was a complete departure from
previous odels, with many unique features.

The Mk VIII posed preblems from the start, Such a large tank required a very
powerful cngine. It was decided to nsc a new Ricardo engine of 300 h.p.57 However,
this entirely new engine was still undergoing trials on the test bed; it was not at all clear
whether it would be ready in time for the first machines. Other probiemns came thick
and fast. Included in the minutes of the above meeling was a letter from France which
was very critical of a decision taken at the meeting regarding the number of gears thal
the Mk VIIT would have. The ‘Tank Corps irritation was roused by the phrase " if found
necessary". It suggested some back-tracking on decisions taken at an earlicr meeting by
the Commiitee and the MWD regarding the number of gears. The Tank Corps believed
that it had been agreed upon by ali concerned that the Mk VIII would have four gears.
The Corps was of the opinion that four gears were absolutely vilal if the tank was to
perform to the best of its ability. However, production problems led the authorities in
England to propose a reduction in the number of gears to two, with a proviso that "if
found necessary" 58 they would be inercased to four. To wait, they argued, for the four-

55 "Plan 1919* was, of course, the product of several young tank pioncers at the Tank Corps H.Q, and
not wholly the work of Fuller. The plan called for a massed tank offensive combining medium and heavy
inachines with mechanised infantry. Sec chapler 10 for more on plans (or 1919,

5 WO 158 1 859 and 867.
57 See Steel section below for a discussion on difficultics encountered with the 300 hp engine.

38 WO 1587 867




gear mechanism to be perfected would entail a considerable delay in production. The
first 700 - 1, 000 machines, they said, would have to be of the two-gear variety.

The whole debate became rather academic when some three weeks later, on 5
Seplember, the first reports came back Lo the recently-created Tank Board on the first
trials of the first Mk VIi1 prototype. Maclean, having witnessed the trials at first hand,
had to report that "the heavy weight of the Tank and the larger area of conlact with the

ground had apparently set up an entirely new set of conditions. The track was very
badly fouling at various points and probably 30 per cent of the power was being used in
over coming track friction." The situation was to get worse. He had (o report that the
gearbox was " unsatisfactory even with the 100 h.p. engiue instead of the 300 " {which
still was not ready|". The armour platc”, e continued,” was on new lines which renders
the old gigs | perhaps jigs 7 | practically useless”. He finally concluded a dismal
reporl with the statement that there was no guarantee that the new 300 hp engine "
would prove satisfactory”. *9

In light of the disappointing test results it was suggested that perhaps the Light
to Heavy ratio ¥ of tanks produced, hitherto always in favour of the latter, might be
shifted to favour the former. It was further suggested that since the new Med 'C”
"Hornet" ¢1 tank was, in reality, only slightly lighter than the current IHeavy mackine,
the Mk V, it would be no great loss, and would alleviate the Mk.VHI problems until
such time as they could be corrected. However, Maclean had more bad news. He had to
inform the Board that the new gear box for the Med 'C' was unsatiSfactory, and would
have to be redesigned. Two weeks later he was able to inform the Board thal the new
gear box was on the test bed. However, even if success{ul, it would be January 1919
before it could go into production. In the light of the failure of the Mk VIII it was
decided (o continue production of the Mk V# and V**,

A report dated 10 September 1918, just five days after Maclean informed the
Tank Board of the disappointing test results, reveals the Board's decision (o continue
with the development of the " two" Mk VIII "sample" tanks until the machine was
completely successful with the 300 hp Ricardo engine. It was also decided to conlinue
building up stocks of material for the Mk VIIT until plant for the Medium 'CC" had been
laid, and it was ready for production. At this point Mk VLI material was to be
transfered to Chateauroux for the inter-allied programme. "It is believed", the Board

59 Ibid.

60 1n order 1o avoid any possible misunderstanding all tanks including and atter the Mk IV were
designate cither heavy or light . The taticr class comprising the medium machines.

61 The Medium 'C' "Hornel" came into production al the very end of the war. Figures vary as to how
many were prodoced. Its design was mfluenced . more than uny previous tanlk, by the Tank Corps, and
was rated as potentially one of the best machines 10 emerge (rons the war.




said ( why were they not sure of this 7 This is pacticularly important in the light of
Stern's comment below regarding tracks ), " that 80 per cent of these components will
be suitable for this programme.” 2 [t transpired that only seven Mk Vills ever came off
the production line at the North British L.ocomotive Works, six of these after the
Armislice. The United States governmeitt was eventually to build 100 machines after
the war.

At the meeting of the Tank Board when Maclcan announced the results of the
test, Stern said that the inter-allicd version of the Mk VIII used different track links
from the British version, so he did not think that it would be susceptible to the same
difficulties revealed by the Glasgow trials. This is interesting because it immediately
raises the question as to why were the two tanks using different track systems ? Both
tanks, the United States "Liberty" ©* and the Mk VIIT, were supposed to be compatible.
And if the inter-allied model's tracks, supplied by the United States, were superior, why
then were they not used on the British version ? The lack of co-operation and
communication between depariments, even in the same Munitions Group, was truly
remarkable. Of course, the faulty track system represented only one of scveral major
obstacles to successful production.

In chapter onc it was stated that Stern was appointed Commissioner of the

MW(O&A)D in joint charge of the inter-allied tank production programme, with
Major I.A. Drain representating of United States Army.® On 4 December 1917 the
Mk VTIT was chosen as the model to be produced with details of design left in the
hands of the joint Anglo-American Committee, with the proviso that any ajteration

02 WO 158/ 867.

63 Sa called hecause it was 1o be powered by the modified 178 Liberty aircral engine. It was noted in
the minutes of ninth Tank Beard meeting (10 October 1918) that members were not only concerned
about the regular and prompt delivery of this engine fram the US, but also over whether (he proviston of
aviation fuel 1919 might pose logistical problems. ( MUN 4./ 6400).

&4 The lactory at Chateauroux was intended to have sufficient capacity io produce some 300 comptete
tanks per month, with an option 1o cxpand to 1, 200 machines per month.

It was initially decided (o produce 1, 500 lanks in 1918. The United Stales was Lo provide the
engines camplcte with starter, clulch, {an and piping, silencer, electtic lighting, dynamo, battery,
propeller shall, the complete transmission, including the main gear box, brakes, roller sprockets, gear
shifling and brake control, track links and pins, rear track sprackets, hub and shafls, [ront idler hub and
shalls, teack roller, track spindles and bushings. Britain agreed to provide the armour plate, halls, track
shoes and rollers, guns, wachine guns and mountings, ammunition racks and ammunition.

Unskilled labour {or the erection of the faciory was (0 be provided by Britain. The responsibilily
{or the provision of skilled labour for both the factory and for the construction of the tanks was {0 rest
jointy with both governments and priorily was (o be given to allow construction 1o proceed in the " most
expoditiots manner”. The machines provided were to be divided amongst the two governments and the
French authorities, the first 600 going to the United Staws Army.

The cost of the programame, including that of construction of the factary and of maierials for the
production of the tanks, was o be mct joindy by (he two governments. The value sel on each tank was (©
be £5, 000. The United Swtes government agreed to replace the armour plate used by the British with
ship plates on the basis ol {on per ton. MUN 4/ 2801,




affecting general design had to be approved by the Tank Committee. In the end the
agreement came to nothing, The factory at Chateauroux did not begin production
before the Armistice.

The manufacture of tanks was always about more than just the production of
complete machines. To reiteratc Swinton's point made above, continuity was also
dependent upon the manufacure of ” various small parts". Some component parls were
common to a succession of modcls. However, not all parts were interchangable. Given
the rapid evolution of models the decision as to when to end the production run of a
certain part and begin the production of a new component, bearing in mind that skilled
labour and machining facilitics were in short supply, was a very delicate task. The
production of spare parts was thercfore hugely significant for the maintenance of
machijnes in the field, and continuity of production at home. The production of sparcs,
as will be discussed later, was a cause of much frustration between the producers and
the users.

Despite what at times scemed fike chaos characterised by muddied
communicalion and misunderstanding between and within the civil and Army bodies, it
is clear that all concerned had but one goal in mind, namely the production of large
numbers of the most effective fighting tanks possible. But how best to go about it ? The
conflict between the best machine available and its production in significant numbers
remained a problem which was still not cutirely resolved by the Arnustice. However,
relations between the MWD and the War Office grew steadily better from the end of
1917, and by mid-1918 an efficient structure for the ordering and production of tanks,
with input into design from both producer and user, was cstablished and {ocused in the
Tank Board. One has ouly to examine the extent to which the Mk | -V** models
evolved from one to another to see that both sides, civil and Army, recognised the need
for continuity combined with {echnological advancement, Morcover, the number of
new models, the Mk VIII, Mk X and Mk VI to namec but three, indicated that both sides

were willing to support further development in new and untried machines.
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Production
&Manpower

When the War Office placed an order for [, 000 machines after the "success”
of 15 September, it signalled the beginning of mass tank production in its full sense.
Unfortunately for the MWSD the beginning of mass production coincided with the
imposition of more active government control over the supply of labour in general, and
skilled labour in particulat. At this stage of its development the tank faced the twin
obstacles of not only obtaining an adequate supply of skilled labour against stiff
competition, but in relaining it in the face of ever shifting production priority ratings,
and the need for more men for the Army - a problem with which it would struggle until
the end of the war. T'his situalion was further complicated by the fact that the tank,
because it did not enter mass production until late1916, had arrived too late on the
scene to stake its claim to materials and men and had, therefore, to compete with Lhe
traditional and more firmly rooted demands of the established arms (see table 6).

Background

The need for regulation of the labour supply had been apparent for some time.
By the autumn of [9]6 a means of controlling the distribution of the nation's {inite
labour force could wait no longer. As a result the Man Power Distribution Board (MP
DB) was created on 22 August 1916, Austen Chamberlain accepted the position of
Chairman and Lord Midleton that of Vice-Chairman. The board, which was [inalised
oue month later, comprised : Arthur Balfour, George Barnes, Stephen Walsh.! Its brief
was to act as a court of appeal to which the services and departments could put their
individual cases for labour requirements. Beyond this it was decided that at this early
stage it was best to let experience define the exact role of the board, and where it was
most needed. The creation of the bourd was not greeted with unanimous enthusiasm.

Edwin Montagu and his deputy at the Ministry of Munitions, Dr. Addison, were far

! Keith Grieves, The Politics of Manpower, 1914-18, p 40.




from certain that yet another body was needed. They suspected that it could only harm
arrangements concluded with the trade unions in early 1915.1 Particular care had been
taken in choosing the members of the board, yet the balance between those who took a
strong and supportive stance on mililary recruitment, and those who placed more
emphasis on the importance of maintaining the labour supply for munitions industrics
al home, was a difficult one to achieve. The board, and indeed ils successors, the
Department and later Ministry of National Service, succumnbed, albeit to different
exlents, lo internecine wrangling between the major departments and services, each
with a vested interest in influencing the division of the national labour reserve.

The MPDB was succeeded by Lhe National Service Department in January
1917. However, carly hopes that this body would be able to inject a sense of patriotic
urgency and much needed central control over the labour issue proved ill-founded.
Poor organisation, uncertain status vis-a-vis other departiments, and a lack of support
from the those bodies and departments with a vested interest in labour supply, once it
was discovered that they could not unduly influence the distribution process, led to
Neville Chamberlain's resignation as Director-General in August.?

The new Ministry of National Service under Sir Auckland Geddes came into
being in September. In conjunction with the National Labour Pricrity Commiltee and
the War Cabinet, it was (o decide on all matters relating to the distribution of tabour.3
It differed signiticantly from its predecessors in that it had the task of providing men
for the Army, whereas previously the Army had control of its own recruitment. It
decided on matters such as the physical fitness of potential recruits and their
substitution (with male or female workers }. The end of 1917, therefore, marked a
watershed in civil-military relations and signalled that the government would no longer
automalically sanction the replacement of troops lost on the Western FronL.

Within the Ministry of Munitions itself control over the distribution of labour
rested in the hands of the Labour Supply Department. Before Churchill created the
Muaitions Council the Labour Department consisted of two main divisions : fabour
refations and labour priority and supply. Under the Munitions Council arrangement
labour was controlled by Group "L" ( "L" stood for Labour ), under Council member
Sir Stephenson Kent, comprising : Labour Regulation, Labour Advisor's Department,
Labour Supply (Civil) and Labour Supply (Military).* The Department was free to

decide the distribution of its own mobile labour lorce subject to national priority.

UIbid, Vol IV, PLI, Ch1, p4.
2 Grieves, Politics of Manpower , p 119,
3MaofM., VOl VL, PUL, Chl, p18.

4 M of M., Vol I, Appendix V, pp 246-7,
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Having very briefly outlined the organisational framework governing labour
distribution we can now address the issue of the supply of labour for tank manufacture
and maintenance. Manpower for the maintenance and operation of machines in France
will be discussed along-side manufacture since deficiencies in production and a
shortage of manpower in Britain led the Heavy Branch ( later the Tank Corps )
workshops and tank crews into ad Aoc  arrangements for the maintenance aud repair of
machines, and even into the production and alteration of spare parts in the field. For
this reason, given the growing interchangability of much of the manpower involved
with tanks, whether in terms of manufacture or operational employment, it would be

artificial to separate the two.

Confusing signals

Beyond a few isolated examples it is difficult to determine, with any real
accuracy, the effect that the struggle [or labour had on the tank production programme.
In relation to other much larger areas of munitions manufacture tank construction
employed only a small number of workers, and in many instances tanks were built in
workshops which sat along side, and were very often dwarfed by, much larger
engincering projects ( see table 6 ).V On the Clyde two of the largest manufacturers of
tanks and, more importantly, tank components were North British Locomotive and
Wm. Beardmore. The former only entered tank production in 1918 and was chicfly
employed, as ils name would suggest, in the production of locomotives and rolling
stock. Beardmore on the other hand played a vital role in tank component manufacture,
but this activity was overshadowed by the {irm's much greater role in naval
construction. The higher priority given to naval construction and, in parlicular orders
for destroyers and submarines in early 1917, coupled with a shortage of riveters meant

that Beardmore abandoned tank construction in favour of new Admiralty orders.?

! Whilst it is incvitable that (anks should loom large in our thoughts, it is essential that we are able Lo sce
them in the context of their relalive imporlance, particularly in regard io labour. By cxamining Lhe
{igures given in Table 6 it can be seen that of the total labour Torce employed in the production of tanks
and its three main rivals in Janwary (viewed in terms ol the rivalry for priority status in 1218 ), only 5.2
per cenl of the available labour {orce was involved in lank production. Compared to the other "new®
weapon (airerafl ) 92 .6 per cent of labour available (or both was deployed in airerati and aireraft
component production.

By September each of the four competitors had received a percentage increase in their labour
allocation. Acronautics enjoyed the fargest increase of 15.6 per ceat. Tanks received 12.8 percent,
mechapical transport 2 much smaller increase of 4.9 per cent and rail the smallest of all ai 2.2 per cent.
Whitst these figures may be taken to reflcet the growing importance ol the tank as the year progressed, it
must still be remembered thal although rail transport, Lhe next smallest competitor, was granted such a
relatively small increase it could still command a workforce 32 per cent larger than that allocated to tank
production.

2 Beardmore News . 14 May, 1919.
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On 10 March (917 the Ministry of Munitions held a meeting to discuss the
labour situation regarding tanks. The minutes reveal that the skilled labour shortage
was acute.” The most important section of labour engaged on tanks 1s the labour on the
cngines, and in this respect tanks compete with aircraft. It is admitted that aircraft need
priority over tanks, and that there is a shortage of skilled labour.” On the same day a
copy of a letter from the Secretary of the War Cabinet was forwarded to Stephenson
Kent by Stephen Leake, DMRS. 1t noted that both Haig and the DCIGS recognised
that " the supply of labour , matcrials and engines required for Tanks would be given
the highest possible priority, but the urgency for the need of other munitions -
aeroplanes, railway materials, mechanical transport, ete. -~ rendered it impossibie for
Tanks to continue Lo receive absolute priority” - tanks had been in receipt of absolute
first class priority since 20 November 1916. ! This gives some indication of the extent
of the confusion surrounding labour supply for tank produciion. The subtleties of the
balance between the rival arms proposcd by the War Office, although well meaning,
were, almost incvitably, blurred by the realities of practical application .

Working in the dark

Until September, 1916 the secret nature of the whole programme often resulted
in the men working in tank manufacture coming under considerable social pressure to"
join up" since they were not thought to be engaged 1o work valuable to the war effort.
The effect on their morale is not hard to judge.2 While this particular problem ceased to
exist by the winter of 1916 other problems associated with the experimental nature of
much of the work involved in tank production lived on. With its stop-go nature and
subsequent dislocation of production men were otten left standing idle while machinery
for new models was instalicd or production lines were disrupted as parls were
redesigned. This often resulted in a drift of labour, as men sought more reguiar and

officially recognised work, and in some instances led firms to eschew all tank work.?

I VMUN 442791,

21nJale 1915 the War Badge Depurtment refused o grant men working on tank crection at Fosters
excmption badges, rendering them liable to call-up for military service. The day was saved apparently by
Albert Stern :

"Fosler's work men werc leaving the firm. It had frequently applied o the government for war
badges [or them, but had never been able to get them owing to the secrecy of the work on which the men
werc cmploved, their comrades thought that they were not doing war work. [ found it impassible to
obtain war badges, uniil al last I went (o the offices of the War Badge Department in Abingdon Strect
and threatened (o take them by foree with the aid of Squad 20. Thercupon a sack of badges was
delivered.”

3 Admiral Moare hi ghlighted just such a situation when, in aletier W the DMRS on 29 October, 1917,
regarding prodociiem of the Medium 'B* tanle, he wrole:
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This was always a problem for tank production since the tank drew on so many diverse
areas for its construetion : steel plate, armour plate, mechanical engineering for its
engines and tracks, both small calibre artillery, much of which was still in the early
stages of development, and machine guns.

In a staterment prepared with the collaberation of Sir E. d'Eyncourt, J.13.
Maclean argued as late as August 1918 I that the falling supply of labour was the
dircet responsibility of the department itself for failing to take "proper steps” in
maintaining material stocks. "Without material”, he said," the men are either paid off or
leave immediately." Perhaps this is a little harsh since it takes no account of the
continuity problems posed by the unreliability of the machines themselves, but it does
at least suggest that the difficultics were not atl on one side. This to say, it was not
entirely the fault of the contractors, nor indeed the workmen, when tank production did

not flow as smoothly as some would have hoped.

Labour shortages and the problem of regulation

Wests Gas Improvement Co., Leeds, wrote frequently to Macleanin 1918
urging that action be taken over their shortage of skilled labour. On 22 October they
stated that " unless the necessary men are released from the Colours, progress of work
{the construction of Mk VIII hulls] will be very seriously handicapped." Further, on 10
October Mather & Platt Lid., who had been contracted to produce Medium 'C’ tank
gearboxes, asked the advice of Major Irving, the Ministry representative, as how best to
go about sccuring their existing skilled men from being called up for military service.?
This is strange given the fact that at this time all tank work had been granted first class
priority status and men were being returned from the colours for tank work. But again
this graphically illustraies the considerable confusion which surrounded tank
manufacture, when vital materials and skilled labour were in such short supply and the
means of organising them still so new.

But it was not always the fault of overly officious Ministry representatives. jt
would seem from an internal letter o F.G. Kellaway of the l.abour Supply Department
from T.M.Taylor that both Stern and some of the contractors were not above
exaggerating their claims for skilied labour and submitting false reports. In his letter

"I am assuming that the manufacturers who were in a position o accepl contracts six weeks
ago...have nol in the meantime {illed their workshops with other work." (MUN 4/ 2801).

l Appendix A, Muclcan's report.

2MUN 5/204.




Taylor made it clear that he was upset and annoyed at some of the allegations made
about his department. "Y ou may be interested to know the [acts in connection with the
labour supply to the Tank Department in view of the complaint voiced by Colonel
Stern at the Minister's meeting this afternoon” (27 February 1917). The MWD had
apparcntly asked for an extra 2, 000 men and recetved only 200. ‘l'aylor admitted that :

"...it is frue that in Qctober [[916] a minute was sent to us showing labour
demands for something over 1, 000 men for each of the two firms{ Metro
and Daimler but] these demands were not existing demands for tabour ;
[Metro} ..expressly stated that their demand was prospective without giving
any date when it would mature; the Daimler Coy spread their demand to the
end of April. Ii1s clear, therefore, that to say they have asked for 2, 000
men and have received only 200 odd is not a correct statement of the facts.”

He then went on (o explain in detail what he felt was a clear case of misrepresentation

on the part of both firms :

"The case of [Metro] is perhaps more serious still, They putina
prospective demand for something over 1,000 men in October.
They were placed immediately on a special priority list. They had
practically no demands registered at the Employment Exchange at all.
Early in December we had a demand for 45 man (or their Saltley Works
and on 6th Janvary we received a report that two of these vacancies
had been filled, and the remaining 43 cancelled. On 19th January
when a report was prepared and sent to us there were no demands
for labour at the Saltley Works at all. On 5th February when we made
a further enquiry the only demand existing in respect of this Company
was for 28 man at the Oldbury Branch. It1s clear from this that the
figure of 1,000 men for [ Metro] (s a purely fictitious one, and that
there are comparatively few actual existing vacancies in their works.
When | Jast got out the figures of outstanding demands as requested at
the local Exchange on Saturday last they showed a total demand of 48
men for Saltley and 36 for Oldbury."!

If there was some doubt over the extent of the skilled labour shortage at Metros
in 1917, there can be little doubt that there was a real sense of crisis in carly to md
1918. On 17 April 1918 Churchill sent a telegram to Dudley Docker asking him to :

"Explain to the them [the workforce] that during the uncertainly of battle and
its intense fierceness, it is not possible for the Tank Corps (o make deliveries
regularty. The roads are congested, depols are moving, everyone is involved
in the fight. When the full comes there will be a general refitting and that is
the moment for which we must have ready the largest possible numbers
...they [the workforce] must not be put off their efforts if tanks accumulate
temporarily.. lct there be no misunderstanding thercfore but only confidence

I MUN 4/2791.




and full steam ahead."!

Clearly the effects of the German offensive were causing backiogs in the
delivery of new tanks to France, which was having a knock-on effect on the morale of
the workforce at Metros, Dudley Docker and Hugh Reid of North British Locomotive
both told the Tank Board on 20 June that tank oulput had declined due to the

recruitment of labour from their works by the Army. ?
At a War Cabinet meeting on 26 June Churchill "pleaded for equal treatment

for all Departments” it was reported in the same Cabinet Minutes that he had received:

"A resolution...from the Metropolitan Carriage, Wagon and Finance
Company (Limited), which was the firm most responsibte for turning
out lanks, in which a protest was recorded against the young men being
taken before suitable men had been provided to take their places. In this
firm there were from 200 to 300 men involved, and the effect of taking
these men would be that the output of tanks waould be reduced from 50
to 15 a week. "3

This excerpt from the minutes reveals the extent to which, by the end of June 1918, the
Ministry of National Service was prepared to go to enlist all available recruits,

such were ihe pressures resulting from the German spring offensive. After discussing at
some length the detrimental effects of withdrawing men from the mining, chemical and
opticat instrument industries, Churchill turned his attention Lo the case of the tank,

which he found to be "most remarkable of all" :

" A programme was approved at a special meeting of the War Cabinet
presided over in February by the Prime Minister, for the urgent
construction of tanks. That programme represented what I considered
to be the maximum effort we could make in this field. It is rapidly
falling into arrears. Meanwhile, however, the War O[fice, on urgent
demand of the army in the field, have demanded 400 additional tanks
...|and]...stilf larger increases will be required. The only thing that
has been done 0 assist me in this matter has been to take hundreds of
men trom the manufacture of tanks, thus dislocating the whole of the
Metropolitan works, with the result that for the sake of getting enough
men Lo make a couple of companies of infantry, the equipment of perhaps
four or five battalions of tanks will be lost." ¢

1 Gilbert, Winsion 8. Churchift ( Vol TV, 1917-22, campanion), p 303.
2 MUN 4/ 6400.
3 Gilbert, Winston S. Churchifl ( Vol 1V, 1917-22, campanion), p334.

4 [bid, p 343,




The War Cabinet Minutes of 19 July 1918 recorded that Chorehill was still

struggling in the face of the conlinued demand for more men tfrom the Ministry :

"The Minister of Munitions said that it was really impossible for
him to relcase more men from his Department, except stowly
by dilution. ...he mentioned that at the present time the output of
aeroplane engines was approximately 55 per cent of the programme
arrange |sicl, and the out-put of tanks had fallen by one-half." !

The MWD was not, it should be said, being singled out for unilateral treatment ;
it was not being victimised. The aircraft industry also suffered the loss of vital men
which saw its output figures drop in line with those ol mechanical warfarc, that is by
some SO per cent.

In late 1918 in response to the continued departmental and service rivalry the
Joint Priority Board was appoinied to act as a common service department for all
government departments. But rivalry persisted. Five out of every six persons employed
in the munitions industry were engaged in work for the Ministry of Munitions; but the
Admiralty had absolute labour priority, and owing to a huge merchant ship building
programme constantly demanded more. For example between March and November of
1917 the Ministry released 53, 000 general service men, compared to just 700 released
by the Admiralty.? It must be remembered, of course, (hat thesc [igures reflected the
vital importance of the ship building programme in response to the German submarine
campaign of 1917,

The problem of a shortage of skilled labour was not confined Lo the shop-floor.
It was also acutely felt at the organisational end of production, i.e. within the MWD
itsell. As discussed above, the inspection branch was under-manned. The total number
of statt engaged in this department for 1918-19 was only 380. In relation to the
employment of some 4, 000 contractors and sub-contractors this was a wholly
inadequate figure. 3

The minutes of a Tank Board meeting (31 August 1918 ) reveal Maclean's
concern over the shortage of qualified draughtsmen in the Design Branch. Again, if we
refer to chapter one we shall see that the back-log of work caused by the cnormous
pumber of allerations to drawings was another major causc of delays in production.
Maclean suggested to the other members of the Tank Board that they should consider
employing architects to fill these vacancies. 4

1bid, p 355.
2M of M., Nol 1, PLl, Ch1V, p 82,
3 1bid, Vol XI1, Pt 111, Ch VI, p 78,

1 MUN 4 / 6400.
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It was stated at the beginning of the chapter that by 1916 the labour situation
had become so critical that tough regulatory action had to be taken in order that vital
munitions and indeed civilan industries did not cease to function all together, while at
the same time ensuring that Army recruitment did not suffer. Whether by issuing War
Badges , which clearly identified munitions workers exempt from conseription , or by
taking men of only a certain age by imposing a"clean cut" ! through out the workforce,
the means of regulatory control gave rise to serious difficullies, both in terms of
effective administration, and in the negative effect that such actions had on relations
with the trade unions.

The failure of regulatory control to recognise the importance of tank
manufacture, despite the priority given to it by the War Office, was reflected tn an
internal letter to Stern. On 10 March 1917 A . Griffiths described the labour supply
situation as it affected the department's contractors staling that :

" for the next 3 months, in order to reach an output of 40 machines, Mavk 4,
[sic] per week, ...2,150 [men of whom 1, 650 were skilled men, mostly
millwrights, machine hands and [itiers would be required]...[However, this ]...
number |is] based on the assumption that none of the men actually employed
will be tuken by the Military Authorities.”

He went on Lo argue that it was exivemely difficult to "give jan] accurate forecast of the
total labour and type of labour required...much depends on the delivery of various
machine tools, und the possibility of some firms employing women." Regarding the
latter he said that a "dilution of 1 woman : 4/ 5 men may be reached shortly.” The
uncertainty of the whole labour situation is [uriher revealed when Griffiths stated that it
was cxtremely difficult {0 accurately estimate the number of men between the ages of
18 and 20 who are liable to be called up by the Army. Finally, echoing the state of

affairs some {ourteen months earlier at Fosters, he concluded his letter by saying that:

"the fact that all the men have been de-badged has had a very bad effect

I Meltros were losing men of "19 & 20" through the imposition of the *Clean Cut * scheme in carly 1918.
The scheme was first suggested by Neville Chamberiain in January 1917 it answer 1o the Army's
announcement that its recruitment Ngures {or 1916 were down by 3035, 459 on the 470, 000 men fixed for
general service by the Cabinet for the period up to April 1917. However, il was felt at the time that it
would prove loo great a dislocation ol production and provide too few recrui(s 1o justify its introduction.
1t was revised in January 1918, in the hope that by imposing u "Clean Cul” of 19 and 20 year olds
(figures were 10 vary between 18 and 23 during 1918), revising the Schedule of Protected Queupations,
and a.cancelling the agreement reached with the Amalgamated Society of Engineers (ASE) some 100,
000 category I men could be raised. The schome led to friction with the trade unions who thought that it
was both unnecessary and conlrry & the Prime Minster's assurance to "skilled men" of 1916 "...men
who from natural ability, or training , or 2 combination of both, have special aptitude {or particular and
indispensable kinds ol national work here at home) ought nol. to be recruited for national service". The
"Clean Cut" was always difficult 10 implement For the reasons stated above and because the age group
contained so many pivotal men without whom the munitions industry would have been particularly badly
hit.
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on these men, who have come o the conclusion that, since their badges
were taken away , they would sooner or later, be called up...This has
resulted in slackness among the men, loss of time, ete." 1

One of the most divisive methods of filling Army recruitment demands whilst
at the same time attempting to cnsure the maintenance of the nation's industrial basc
was through a process known as dilution. Embodied in the terms of the Munitions of
War Act of 1915, it was at the root of much of the industiial discontent during the
war. On the Clyde, always a hotbed of industrial discontent, workers affiliated to the
Amalgamated Soctety of Engineers ( ASE ) threatened industrial action if the Ministry
imposed the conditions of the act and employed women on repetitive lathe and machine
work.2 The Ministry of Munitions backed down and withdrew its recommendation.
When, on Christmas Day, Lloyd George, in his capacity as Minister of Munitions,
addressed a body of engineering shop stewards, in an attempt to put the case for
dilution and an all-round national ¢ffort, he was met with a chorus of disapproval.® As
a concession to the militant stand taken by the workers on the Clyde they were given a
Dilution Commission (appointed in January 1916). The Commission's brief was to act
as arbiler between the unions and employers. Despite early industrial action over the
dilution issue in January, March and Aprit (which included Beardmore's Parkhead steel
plant where armour and bomb proof plate was produced for the early tank programine
and also the pedrail shoes for the Lank tracks), the commission made an impact. From
onc thousand confercnces between untons and employers between January and April
the figure fell to just forty during the following two summer months.#

The case of "John Cairey v Beardmore & Co. Ltd," brought before the [ocal
industrial tribunal in early 1917, is but one example of the hundreds of similar cases
caused by the imposition of dilution. Since he was employed by Beardmore's at
Dalmuir (where Beardmore's erected fifty tanks in early 1917) in a situation where he
was doing a skilled tumer's work. Cairey claimed, as 4 right, those conditions of work
and wages cnjoyed by turners. However, as the appeal transcript argues "he was only a
dilutant, doing work of a class which prior to the war was customarily undertaken by a
turner ", and was, therefore, not entitled to wages or conditions of ecmployment enjoye
by time-served turners. 3

LafuN 472791,

2 Figures do not scem 10 be available for the number of women working on tanks in individual {irms.
Tuble D does, however, give the total number of women working in tank manufacture duriag 1918

4 I Cunnison and W.R. Scott, 2he fndusiries of the Clyde Vailey During ihe First World War, p 144,
+1hid, p 153,

SMunitions of War Acts, 1915-16 : Scattish Appeal Reports 1916-20, pp 102-8.




suo Gy o paa 3 oy Sparaayosdiz saga o govs oy saafy auy

. : — S _
§-168'% g-om | € 56 §-reR'z! GOV, 6-RISZY LAY L9700 907247 §-6LL  S-FRUZ 9-RI8E| 6-68L _mn.»n:.w T ol prerg
¥ 6-¢ €98 647 i b-gs A 0F Loy Lo w m.m Leag S7+ ] 8-% ULk . . . ©c safy
i-08f | 6-8c .18l i-8si PP S B SF T S I P €112 B U x: e o7z | o-nst | 8se Z-721 | H10A JRIWERACY) WU Y10
§-88t | 2-19 8§66 . p-28? E-g6 C0-EsE ) et 945 bS] | LY $%6 K EYE | 9ens %96 To snoouu[pRasty YO LA
2-0688 | S-24i | f-BLL | 618K B:99¢ 4 6:LL8 [ S-LHL | PoROL PR 6050 ‘ souut | Z-6vw [ 9-241 [weors | Lpeapy
S-LEGN T-519 | £-£80°Y  Z-02p' n.ms.m“ o919y ] 7orug m.wa.w._ % x,,m‘ S-ZLe | L-vT0't] 1919V ¥-€88 | £-260°1 | stohiuny jo Ansiu] ‘THOL
9-L8 8-68 1-41 6-9y 888 LeLE Loty £-0¥ 021 i Le m i-21 9-8¢ I-iF YA " - ot uonvadseg
g2z L5 8:0% [ 4 AT 207 ! B-9% -9 ££-07 61T f9-ta - 662 %9 827 °t " L A
3o L8 8-%% Fe¥e 8 0¢ .22 R€8 | 688 817 1.8 £-s8 I Bt 6.5y P-6I $bE 't o 'smang 'spoog, LT3
8-81f | 8-82 628 R-201 Lz b OB _ £+20% [ B A ErOR . SeLis S Q.78 L9 P-g2 I8 230 ‘dnurosutdug) JRUOHIONNSLG))
£-SF 60l b b8 1 44 g0f 58 A 8 14 g4 § 48 Bty _ R-F2 8-cr LR g-48 . Tt SIEIO SnOMaq-TON
c.a1z | ¥-2¢ i-ZB1 82172 | 9-1¢ (AT I OV F A AN 1 7981 19217 | 5681 | 6917 | ¥-u3 s-881 | " - *t @G PUE BOIf
118 ! 96§ T ) 8! E4dr 1108 8-RI zy q-6¢ 1 g1y ZB¢ 0.4} Z 1y - * j0dsueL], [RIIUBYIIY
L-01 £:% T I = 1¥ G P20l ¥ 29 5.8 | b9 0-6 0-¢ 0:9 . ﬁ«_a PUE SUCHHUNY [edN1d(}
[ A 9.8 L-60 8-2% p £ g8 lg.gn 1.2 81 £-27 8% i S6 8-2C 67 661 . v mﬁﬂuz Aempey
85§ 1-¥ L1k §-Si 8-t 951 |21 88 60| 981 £.g IEA| 0¥l 8-2 Z-1t . . A [BOTURYAY
0-2hg | i-L9 6981 © 581 | FD Feigl _ 9-g61 | 8.6 R-82F ! L-eB | 2-8% g-ezl | 9kt §£28 gzal | °t B_a ng [EIINBUCIHY
Bl gLt £:8L B-S10 | peo FAY 7NN B R T T 2805 6821 3:6Z¢ | 0-BE 828 Refs | B-%F 8-76 ¢ seorudy) pue saaysopdxsy
1-S¥ p-£7 Lz 8:c bezZ DO AN 14 LTa 9-1% g2y P8 4 077 £ i 2 24 8-22 " (ssouejsqns [edIUTARD

A ! uey) uo..:& el QouaLL
ear 1418 ge4f 09F £+08 Eevf L4SA 4 614 g4 LR 4 g-La | b4 4 §-L8 L9t : e ..<<A
8-£d 303 688 -z $8 &.7¢ 8- iy I-6 L.z bei¥ 0-8 Pt B-OF b8 p-ze v .Bo SUN$ SULQAREY "SIHIY
1 _ 61 iy 5 M P81 BBy TLB 8-81 8-19 9-98 Z:8t 7 -89 y-88 Y€l 0-8p e e PAIBUPI()

|
b¥Lk _ Ligsg | 9813 ' L-1iF | 0¥9T ) L-L12 y-8oy | 0-85Z | »-917 | F-OSF | £-BER 1-£12 | 0-&Ly - | 6-BSZ 1812 e U L2 A 3
9:66 H_ 9-89 D-0¢  6-86 8-89 1-08 ¥-96 L-99 L-62 B-£8 855 812 818 £-£9 SB7 . " ' sumy
£-8/¢ [ T-9Bf [ 9-68B% ;| B-BLE | Z-SRI | 9-i8F | 0-£L6 | £-981 | £.98] |} 3% | $-¢81 | €-881 | T-0BC ; 9-08i | 9-68) | v amjoenuery

‘ _ ~-UOIRTAWLS Y

_ ! i i uNG—suOHIM 30 AnS[uIy

{ ] i ’ ! !
‘[BIGL __J.mmmﬁwm 'SIfe  jeioy _.moﬁwEw& "SI BIy REILNS .woﬁﬁom__ SOPEW IO, SepEtua]  salely _ ROl | ey Csote

HAHWILIAS _ LSNnNNY _ A0S TIRIAY - AAYNNYT

\

{"SANVSNOHI NI SYFERAN)




56

All the main industrial centres in England were sorely troubled by the same
militancy. Engineering works in Birmingham, Coventry, Sheffield, Leeds and
Manchester amongst others were affected. From the point of view of tank manufacture
these centres were central to the whole national programme, as was the Clyde. The
direct resulis of industrial action on the output of tanks is difficult to assess. The DMRS
wrote to Stern on 8 May 1917 informing the MWD that they (the DMRS ) in turn had
been informed by their inspectors that as a result of the industrial action in Sheffield
and Manchester "output from [those] districts will be very seriously interfered with and
the delivery of tanks delayed.” !

The confusion continued into late 1918, On 26 September Crossley Brothers
wrole to Maclean complaining of the" overly stringent labour embargo" that had been
placed on them by the Dilution Department of the Ministry of Munitions. Fssentially
this prevented them from freely engaging skilled labour ( the Dilution Department
issued them with a licence which acted as a quota) until they had " diluted” their

warkforce to a prescribed level. Crossleys had an order for 2, 100 150 hp tanks engines
and claimed that the trade union representative at the plant refused to let dilution take
place until the embargo had been lifted. A.C. Buckmaster, the North West area
superintendent engineer, told Maclean that in his opinion that Crossley's problems were
"almost entircly fdue] to the [ company's] extremely poor internal organisation.” On 9
October, after another investigation by a representative of the Dilution Department,
Crossleys once more wrote to Maclean informing him of their willingness to co-operate
with the dilution plans taid down by the department . But "even with the embargo
lifted," they wrote :

* it would naturally take some time ...before dilution can be carried
out...Serious delays have already been causcd...af the present
time there is considerable inconvenience caused by the necessity of having to
apply to the local Ministry for licence to engage skilled men. The fact that we
have agreed to carry out dilution as early as possible, and that our works arc
open to conlinual inspection, in this respect is sufficient to safeguard the
Ministry's views." 2

This was followed with what seems like a barcly veiled threat to Lake the matter to a
higher authority if the embargo was not immediately lifted, " but if not we shali have to
put the matter forward as a separate report. ". This letter clearly reveals the friction
between contractor and Ministry over this subject - not an uncommon causc of
complaint. Nevertheless, the embargo against Crossleys was lifted on 10 October. The

delicate balancing act, meeting the demands of both Army and industry, was 10 prove a

T MUN 4/ 2791,

2 MUN 5/ 204,




constant trial (0 the authorities. But it was not only in the workshops of Britain that the

labour shortage was felt.

France

By the winter of 1916-17 it was becoming clear to all involved that 1t was
impossible to have the nation's skilled mechanics both in the {iefd and in munitions at
home. The answer, as far as maintenance and routine repair was concerned, was {0
increase the level of technical training given to the tank crews. Yet, thesc crews wete
drawn from an ever more divergent variety of backgrounds, the greal majority of them
non-technical. However, such was the need for extra crews that training periods were
as short and intense as possible. This inevitably led to a decline in standards..

Brigadier P.C.S. Hobart said that the "material to be trained consisted of
batches of men sent down from the fighting line trom all regiments very few of whom
had any mechanical cxperience...By the time of Cambrai”, he said," there were four
veteran Bns, each a year old, and two more who had fought during 3rd Ypres, the
remaining were as yet untried." I However, Captain D.M.F. Sheyer, 6th Battalion, had
only praise for those who crewed his tanks, "the mechanical ability of the average tank
crew was remarkable. There were some ically very fine feats of salvage and
maintenance done by these people." 2

Donald G. Denison, a tank crew member in the 10th Battalion, was transferred
from the Artiltery to the Tank Corps in mid-1917. " What a change from horses to
motor engincs. None of us had any experience in motor vehicles. Talk about a Jack of
all Trades, this was it." This must have been a fairly typical reaction to what was for the
majorily an entirely novel experience. [L1s also probably fair to say that Denison's

description of the training course was also fairly typical :

" What they expected us to learn in 6 months training was unreasonable.
We was [sic] expected to know everything about the 105 h.p. Datmler
engine, all 8 positions | tank crews jobs were expected to be inter-
changeablc unlike the specialised training given at the beginning of
the war] and duties on the tank. Al repair work including broken
Caterpillers Tracks [sic], naval Gunnery [sic}, which included a week
at sea [ becausc tanks pitched and rolled like a ship], all types of
machine gun, revolver firing, signalling, pigeon flying, driving, etc., etc.
Al very interesting work, [but] the big drawback to it all, was the food,

! Brigadier P.C.S. Hobait, * Cambrai : The Complete NMarrative”, The Tank Museum, p 1.

2 Captain D.M.F. Sheyer, "War Expericnces” , The Tank Muscum.
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hungry every day." !

As a pharmacist in civilian life J.E. Mossman naturally enlisted in the Royal
Army Medical Corps when he joined up in 1915, However, by late 1916 he, 1 his own
words, " got fed up with the R AM.C.", and so applied [or a transfer to the Heavy
Branch", which his friend, who went with him, had said," sounded a long way
back...We were," he said, " a rag-tail lot drawn from every regiment of the British
Army." ?

The learning curve was as steep for the workshop personnel as it was {or the
tank crews. Major E.R. Parsons, who in September 1916 was a lieutenant and in
command of a tank in "D Company was, by November of thal same year, second in
command of the 'B’ Battalion workshop company. He recalled how in November, after
the re-organisation of the Heavy Section, he was posted back to the Tank Corps Central
Workshops at Erin as a workshop officer where :

"I spent a few weeks taking tuils off the tanks and filting spousons,
and teaching new officers the rudiments of driving, the mechanical
construction , jacking up, cte. Towards the end of the month I had
the job of bringing a few dud [sic] tanks form Wavrans to Piedmont.

This experience was invaluable to me and 1 might say that up to
December 1 knew nothing of a tank, but by the end of that month |
thought I knew everything, so much had 1 gained by teaching others
what little I knew and then having the practical job of moving those
dud tanks... ." 3

This experience, Logether with several small classes on sprockets, rollers, radiators and
the Daimler engine, were ali that were deemed necessary for Lieutenant Parsons to take
up his position at 'B' Battalion workshops,

At the end of January 1917 he and three other officers werc returned to
Bovington Training Camp, England, where he was posted to the 8th Battn to help in
starting workshop companies. He recounted how they starled with about " 30 or 40
men, nearly ali new recruits and most of the day we spent on drill and Technical
Lectures and in the evenings we had squads working oo the ‘T'anks that had been used
during the day for training." "This", he said :

"was very hard and unsatisfactory work., We could never start before
6 p.m, by which time the stores were shut up and it was very difficult
to get the tools and spares we wanted. ..Only onc or two of the men

! Donald G. Denison, "Personal Reminiscences of a Tank Crew Member”, TheTank Museum.
2 JE. Mossman, "Tank Corps War Experiences”, The Tank Museum.

3 Major E.R. Parsons, "Personal Expericnees, 1916-18", pp 1-6.




had done any fitting before. In fact their only claim to be calied fitters
was in a large number of cases, the fact that they had done two or three
months repetition work in a Munitions Factory. However, some of them
got on quite well and became very useful.”

At the end of March, he was on the move again, this time to the Metropolitan
Works at Birmingham to help with tank construction because " they were short of
men.” He and another officer each took half ( some fifty men) of the new workshop
company (8th Battn ) with them. There they remained until the company left for
France arriving at Le Havre on 22 August .

Parsons staled (hat because the battalion was "quite new and inexperienced"
they were not allowed enough time for each tank commander to check and stow away
all his tank's gear. As a consequence " several items were found missing or damaged "

when they arrived at Blangy (base). The battalion later entrained {for Wailly, where, he
said, " the crews had invaluable training fitting several new cngincs, differentials,
secondary gears, radiators, ete.". These were fitted without the aid of cranes and
maintenance tools. "This", he commented," is where our men profited by their time
spent al Birmingham.” |

Parsons goes on to cecount how for the remainder of 1917 the company saw
action at both Ypres and Cambrai where it scems that his [itters were constantly in
action fitting and re-filting the same tanks time after time. Prediclably the Salvage
Companies also had problems in recruiting skilled personnel. Captain R.P. Butler,
recalled that :

"After we started the sajvage of tanks we received several additions to our
personnel, both of officers and of other ranks. Generally a unit was ordered
to send us a certain number of men, and they naturally sent us those that they
did not want. Some who came were very good, others were of little use. We
asked for some fitters and they arrived in due course, but we found that they
were gas fitters - experts in fitting up chandeliers , but completely ignorant of
i.c. engines. We asked for ex-R.F's, thinking that in them we should find
engineers accustomed to working in the ficld, and some were sent, but it
turned out that they had been in what was called the "Special Section, R.E."
- purveyors of frightfuiness, who dealt with flame-throwers, poison gas and
such things, and knew nothing of engineering of any sort." 2

LA possible explanation for the posting of workshop personne} 1o Meuos can be [ound in the fact that
the new compuany was not yet fully manned, and until the extra men required were available it was the
best form ol conlinved training, as Parsons laler pointed ouwl, 1o allow the men w participate in tank
manufacture.

The seemingly never ending cycle ol changing the same key components time and timc again is a
point o which we will return in the discussion of tactics, and of the tank's ability to inspire confidence in
those who used them.,

2 Captain R.P. Butler, "Reminiscences of Salvage Waork, The Royal Tank Corps Journal,
June 1932, p 59,




On 23 February 1917 Butler managed to enlist the help " more or less
permanently" of 25 Austratians from (he 29th Battalion A.LF. " Some of them", he
said," had been mechanics in civil life, and all were cxcellent fellows and good
workers." However, Army regulations finally caught up with him and the AL asked
for their return after nearly six months.

The sitoation at the Central Workshops was no better. In January 1917 Major
S.G. Brockbank took command of what was then the Central Repair Shops. It had an
establishment of 13 officers and 394 other ranks. By the middle of January he had

received a number of men which he said came from " 37 branches of the Service." He
stated that they had " great trouble and difficulty obtaining skilled riveters.” A [ew were
drawn form other branches of the Army, but in general they had to rely on training men
themselves.

Engine repair was also to prove troublesome. "In the whole of Central Works
only 2 men could be found who had any knowledge of petroi engines or their repair.”
However, Brockbank was able to overcome this skill deficiency Dy retraining existing
personnel with the result that a functional "Engine Shop" was soon cstablished. A
shortage of personnel was also a factor in both the Receiving, Testing and Despatching
( R,Y&D) and Railhead Sections of Central Stores. Created at the end of 1917, they
drew men from the old battalion workshops ( workshops were first allocated one to

cach company, then on a battalion, and finally on a brigade basis as the number of

technical personnel available to the Tank Corp declined) and a limited number for the
Central Workshops themselves. In tate 1917 the R,T&D assumed the responsibility for
fifting up new machines delivered from England. On average they spent some 20 man
hours on each. 1t was a source of constant irritation in France that time and resources
had to be spent, in eflect, doing the same job twice.

Between Qctober and Decemnber, 1917 the Central Workshops repaired for re-
issue to battalions 127 machines requiring approximately 120 man hours each. This

was exceeded between April and June 1918 when 104 Mk V machines were received
from Bovinglon training centre which required an average of 200 man hours cach
before they were ready for issue.! It should be said, however, that these machines were
not new and had been subjected to considerable use before they were despatched at
short notice. Yet, this does not disguise the fact that fitting and repairing machines was

a heavily labour intensive exercise at a time when skilled labour was at a premium. As

1917 progressed it was obvious to all concerned that the supply of technical personnel
was all but exhausted. The brigading of the workshops helped free badly nceded skilled

men for the newly expanded Central Workshops, but still more skilled labour was

I Major 8.G. Brockbank, "War History of the Central Workshops®, The Tank Museum, Ch I, pp 3-18.
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nceded. However, while there was an undoubted shortage of skilled labour,
contemporary evidence would suggest that it was subject (o {lucluation.

A report into the efficiency of the Tank Corps workshops in France,
commissioned by General Capper and conducted by Licut-Colonel Simmpson, did not
mention a shortage of skilled labour when it listed the difficulties faced by the
maintenance units. One would have thought that this would have come top of his list,
which included machine tools and space, if it had been seen as a problem at the Gme.

I ater in the year, on 14 November, Capper wrote a letter to Elles regarding not the
under-manming but the over-manning in the Tank Corps' workshops in France, This
docs nol suggest a continual shortage of technical personnel, Clearly manning levels
fluctualted. Tt also suggests that occasionally double standards were applied. On 31
March 1918 Churchili had roundiy condemncd what he termed the "luxurious” use of
manpower in the RNAS. | Yet Capper's letter to Hlles reveals the equally "luxurious"
use of manpower at the Tank Corps workshops. But the Navy and the Tank Corps were
not the only services juggling their manpower requirements. The Air Council was also
demanding mare men claiming that they "needed" {ifty men per aircraft 2 All the
services, branches and departments were attempting to out-manoceuvre one another over
this issue. Finally, regarding Capper's letter (o Elles, it is not difficuit to imagine, given
the acrimonious relations between Capper and Stern, that the gently chiding tone with
which Capper admonishes Flles, would, perhaps, have been a little sharper had Stern
been the culprit :

"It has been pointed out that the establishment of officers | in Central Stores
and Workshops] is very extravagant compared with those in [the | big
Ordnance Shops at Havre and Boulogne and certainly ...as compared with
any commercial business.

As regards the Establishment of Artisans, to take one item only -
Rivetters ~100 are put down. I find that [the | Metropolitan Works with
a turn out of 15 Tanks per week only employs 30 Rivetters, but, of course,
they have a great deal of good machinery. But they also have a great deal of
rivetting to do, far more than could possibly be done in the shops.

Similarly in the Slore department, the main stores of the MWSD at Leicester
which deals with a very large quantity of material and keeps all the accounts
of distribution to manufacturers, etc., employ only a fraction of the numbers
asked for by you.

The position as regards man power being that the total requirements of the
Corps are now 2, 000 above the allotted, it is all the more necessary that the
utmost cconomy of men should be insisted upon." 3

I Gilbert, Winston 8. Churchill ( Vol TV, 1917-22, companion }, p 290,

2 Sceretary of State for Air to the Prime Minisier, © April 1918, DC96 / I/ 57, Weir Papers, Glasgow
University Archives,

3 WO 158/ 816.
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Despite these anomalies, the availability of skilled labour, was undeniably
acule. [t was apparent in the need constantly to revise the organisation of the
workshops throughout the period 1916-18, in order (o best utilise the limited pool of
skilled labour. It was also evident in the perceived need (o train the tank crews
themselves (o conduct ever more complex maintenance tasks in order to relieve the
pressure on the repair workshops. A partial solution to the problem carne from a
somewhat unorthodox quarter, Chinese labour. The use of Chinese labour in relatively
targe numbers is perhaps the best indicator of the seriousness of the overall problem.
Had the skilled 1abour situation not been dire enough to demand such a departure {rom
the normal all "white" workflorce, itis difficult to imagine that the Chinese would
have been employed in any capacity other than that of manual labour. This is not
intended to be racially offensive, but the degree of condescension, in Brockbank's
account of the operation of Central Workshops, toward the” Coolies " 1s difficult to
over-look.

The 51st Labour Company was the first detachment of Chinese labour to be
employed at Central Workshops, arriving on 8 August 1917. It consisted of 4 officers,
12 NCO's and 200 tradesmen. On the 26th an extra 270 labourers arrived. Of the first
batch of Chinese "tradesmen™ many failed to meet the required minimum standard. But
there were Lthose who did show promisc and steps were taken to train them. In the
event, more than half of the Chinese labour allocated to mechanical warfare was
detailed for other duties elsewherc in the 'L'anks Corps area by Labour Group HQ.

A great deal of Chinese labour was employed in late 1917 in the creation of the
fascines used by the tanks at Cambrai in November. This was a considerable task.
Some 220 trucks containing 21, 500 bundles of wood were unloaded al the Central
Workshops. Each had to be chopped 1o a definite length - at one time it was reported
that some sixty axes were in use simultancously. Between 60 - 10 bupdies were bound
together to make one fascine. And it took 18 tanks with special fixtures made at the
shops to tighten the bundles, each of which weighed approximately 1.75 tons. Just
moving a finished fascine required some [5-20 Chinese labourers .

It was " very soon discovered", said Brockbank , " that the average skilled
Chinaman cxcelled"in the engincering environment. Chinese labour was particuiarly
suitable, he believed, for salvage work and rough fitting on manufacturcd articles. It
was also discovered that selected individuals, if paired with skilled men, could soon
produced "satisfactory" work. In the Engine Shop one"Chinaman” was given the
opportunity (o try " bedding in" big- end bearings. He proved so successful that others
were drafted in working as mates to this first Chinese tradesman, eventually taking on
the job themselves.

However, work in the tank repair section was found to be more diflicult until it

was decided to train a squad at one particular job, such as de-tracking, de-rollering,
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dismantling and assembling sprockets and pinions. These squads when trained worked
from onc machine to another " and their worth became evident." Chinese labour proved
particularly useful al riveting where the " four gap riveting machines" were entirely run
by themn. They were able to produce a monthly average of 4, 700 plates. Alter the move
Lo Teneur, where six machines were in use, this figure rose to 7,480. An increase in pay
to 50 centimes per day appeared by all accounts to have filled classes on pneumatic
riveting. It was also decided 10 introduce a scheme whereby the officers of the 51st
Labour Company, who had hitherto been engaged on administrative duties only, were
employed, aftcr a short period of lechnical training, as supervisors for individual
sections of Chinese workers.

No. of skilled Chinese employed at Central Workshops (March 1918)

No. 18cetion No. 2 Section No. 3 Section Salvage Total

FIers o35 Al e PO e | S a3
B/ Smiths ... | P A 6 vrineereemrennenes D12
Riveters .o 27 i D e e e 36
Track breaker ... s 18 . 18
RABIALON (THEES Lot i ree et eeeee e e ie s | OO OO 14
Sprocket TIHETS i s 13 e 13
Stikers ... b e E ettt vt e e e nr e 22 22
TINSMIHS oo s e s Ao s 4
CAPLILELS .o 33 e 33
BICOICIANS <1\ viieerei oo e e et e n e s 3 3
63 54 111 20 24%

Employing Chinese labour on sermi-skilled jobs such as track breaking was
"most profitable.” It was Lhe only source of supply to meet the extra demand for plates
required by the track riveting shop who at the time were turaing out 1, 200 plates a
week. As a result the track riveting workshop was never heid up for lack of plates. Its
output for 1918 stood at some 81, 340 plates or over 900 tracks.!

I Major S.G. Brockbank," War History of the Central Workshaps" (Chinese Labour scetion), ppl-4.
They were employed o offset a shortfall of 225 man al Central Workshops in January, 1918, ‘The
alternative would have been Lo reduce the number of tank crews to make the dilference.

It would seem that the Tank Corps warkshops, whilst not the only units to employ Clinese
labour in France ( both the MT and RI*C did so }, they were the only units 10 employ them in skilled
positions. The RI'C used theim in unskitled positions under striel supervision - this did not include atr
(rames or engines. The same can be said of the operation of the Mechanical Transport workshops.

Pcrhaps the answer as to why Chinese labour, albeit in {imited numbers, was ecmployed in
skilled positions by the Tank Corps can be found in the fact that lanks arrived rather late on the scene in




The whole of the Central Workshop's oulput of repaired sprocket wheels and
radiaiors was entirely produced by Chinese labour, Apart from a fow examples in No. 2
Section, there were no mixed working scctions. After the move to Teneur it was
decided to allocate one entire hangar to the Chinese. In it they tackied the exact same
tank repairs as the "white" repair shops. The output from this hangar was believed to
have compared very favourably with the other hangars. However, it was noted that,
whilst Chinese labour worked very efficiently on the Mk [V, the conversion to the Mk
V led to a sharp decline in output from this hangar. In light of this they were given the
job of converting Mk V male and female machines into "composite" ! machines. A job
which, it is said, they thrived on,

Chinese 1abour was able (o fill a considerable gap in the skilled labour market
for tank repair in France. However, contemporary observers suggested that they could
not be relied upon to finish off machines. The fine details, odd nuts and bolts, were left
off or missed, and screw drivers were poked through radiators without an
understanding of the consequences.

The tide turns

Late 1917 marked something of a watershed in manpower organisation and
distribution. As Keith Grieves pointed out, it was the failure of the Third Ypres and the
inability to hoid on to the gains made by the tanks at Cambrai that suggested to many in
influential positions in Britain that the sirategy of attrition long waged on the Western
Front was bankrupt. Britain simply did not have the manpower reserves to continue to
replace in 1918 the huge numbers of casualties experienced in 1917.2 This came at a
tirne when the tide of opinion was beginning to shift decisively in favour of the new
technologies as a means of off-setting the critical manpower shortage. It was reflected

in the growing trend toward the relcase of men from the colours for work in vital war
munitions including tanks. [t was anticipated that by allocating a greater role to

mechanical warfare { which required fewer men without a reduction in offensive

capability ) the nuinber of men needed by the Army could be reduced. This issue was

regard o receiving thew share of the aation’s resonivecs. [n the Auwmn of 1915 undev the Derby
recruiting campaign skifled volunteers were enticed into the RFC ! RNAS by relatively high wites of pay
olTered in ap intensive advertising campaign. This is not o suggest that the REC (later RAF) was never
short of skilled labour, just that they reccived a very much larger share al a much earlicr date than did the
Tank Corps and were thereftwe never in the position ol having o "scrape the bottom of the bareel.”

Uibid, p 5. "Composile" machines were armed with one G-pdr gun a5 opposed 10 the two on a "male"
tank and none on a "lemale” lank.

2 Grieves, Politics of Maapower, pp. 166-7,
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first raised as early as 23 November 1916 by the Commander-in-Chief, Douglas Haig,
during a conference at which it was decided (o release some 300 men to assist in tank
production.!’ However, it was not until the summer of 1918 that the Government
officially sanctioned the return of men from the colours in large numbers for tank
production, stampings and [orgings, and blast furnace work. 2

Evidence of just how active the discussion over the Army's future manpower
needs had become by late 1917 and early 1918 can be gleaned from the continuing
debate in the War Cabinet and at the SupremeWar Council, Versailles.

At a Cabinet Committee meeting, held on 10 December 1917 to discuss the
BEF's manpower deficiency of 100, 000 infantry, 41, 000 artilterymen and 40, 000 men
for the RFC, Lloyd George declared that it " was essential (thal we should do all in our
power Lo husband our reserves...1o adopt every means, consistent with active defence,
for reducing our present rate of casualties.” Lioyd George observed that the Germans
and the French had decreased the proportion of infantrymen to guns and mechanical
power in their divisions. A French Army memorandum cited in the Cabinet Commitiec
on Manpower, dated 16 December 1917, said that :

"...1t is probable that in 1918 the increase in our armarnents and of
mechanical contrivances of ail kinds will permit us to modify certain
methods which have hitherto been in practice and which will increase
our advantage.” 3

Lloyd George asked the War Office representatives whether they had considered
following suit. However, as slated, Haig had first raised this issue in late 1916, but the
tank's poor performance militated against a mgjor shift to mechnical warfare. A
memorandum on 28 September 1917 clearly indicated that the subject was "still in the
air”. It is not clear who wrote this, but given its pro-tank bias it probably came from

Tank Corps :

"The cost [it says} of a Jarge fighting Tank is taken at £5, (0. The average
cost of a Tank, including ali sorts may be taken as £3, 500.

Yafof M, Vol X3, PUIT, Ch LI p 44. Also a reference to this decision can be [ound in
MUN 4 /2791,

2 MUN 4/ 2801 contains several such leuers conceming the yeturn of man from the Army (o tank
manufacture. The {Tgures range [rom 325, 173 o 132 man who scem o have been aceidenialfy [ itadics
mine] taken by the recruiting officers from their civilian occupaiions.

General Furse, War Office represenfative on the Tank Board, pointed out on September 29, that (he
Ministry of National sorvice had stated that owing o the reeall of adesmen (rom the Army ( men taken
in the spring by the "Clean Cut"), "there would be no more tradesmen of any kind available {or the
Army". { WO 158 / 867).

3CAR27/ 14,




Taking 20 per cent of the total cost as Contractor's profits. interest on
capital , cost of machinery, buildings, etc., which exist and do not absorb
manpower , the net cost of labour and materials will be about £2, 800.

Wages of the Mechanic and Labourer may be roughly taken as an
average of £3 per week whether he 1s empioyed in the production of
raw materials or the finished article. Therefore the manpower on the Tank
may be taken as 2, 800 divided by 3 = approximately 933 man weeks or
216 man months.

But a certain amount of the work of production is done by women and
boys, who do not count against manpowcr.

We may safely reduce the manpower absorbed in the production. of one

Tank as not more than 200 man months :-

1, 000 Tanks Wlll absorb 200, 000 man months

8,000 " " 1,600,000" "

Allowing for the sake of argument that an lufantry soldier can be made
efficient in four months from the date of enlistment, a programme of
8, 000 Tanks will absorb no more manpower in construction than is
taken in training 400, 000 fnfantry soldiers." !

However, their were still voices which urged restraint. One could not
characterise Maj-General Guy Dawnay's (General Stalf} comments to the Supreme War
(Council as being in any way anti-tank , but they do reveal a strong hint of pragmatism
(particularly understandable when it is remembered that he was speaking at a time
when the Mk TV was the main battle tank and its severc limitations were recognised by
all, including Elles and Fuller }. He said on 26 May 1918 that "at present...ils seems to
me indisputable that we have not got anything like enough to go on to make it
reasonabie for us to go all outl and gawble and put large resources in manpower and
materials into the constroction of Tanks on a large scale." 2

However, by July the new and much improved heavy tank, the Mk V, had made
its debut on 4 July at the battle of Tlamel. The Tank Corps now had a very useful main
battle tank , and one that was arriving in France in great numbers. Mechanical warlare
could now begin to repay the failh and support that the Army, and Haig in particular,
had shown i, not only as a means of maintaining the offensive by virtue of its
improved performance as compared (o its predecessor, but also by naking good the
increasingly urzgent deficiencies in infantry numbers.

The minates of the Supreme War Council held on 9@ July discussed "Mechanical

Warfare and Manpower." Lieut-Colonel Buzzard, General Staff, stated that :

" indications that in the struggle to obtain Ariny personnel in England the
autput of the Country in war products, mnunitions, tanks, elc. , will suffer...It
is reported that our tank output is being seriously affected by ‘combing out™.
if so we are proceeding on false lines. We have in America unimited

Pwo 1587810,

2CAB25/ 12,




personnel which needs to be transported and equipped.” !

Two days later Lieut-Colonel J.W. Macardy, General Staff, addressed the

Council in the same vein :

"J'he more men we use, within reason, in producing coal, ships, aeroplanes,
tanks, machine guns, the more we shall get from America, and the sooner we
shall be able to take the offensive. If 100 [men] build 10 tanks in 3 months, 3
or 400 Americans will be sent to use them every 3 months who will otherwise
stay in America next year."

On 3 September Buzzard was once more addressing the Council on this issue :

"I'he fact must be emphasised that even if the Allies have sustained large
losses in tanks, there has been a proportionate saving in the personnel of
the Infantry, and moreover we have found no substitute for the tank. If
we relinquish their employment, we must revert to more elementary methods,
extensive bombardments and primitive cavalry and infantry tactics, which
have hitherto proved costly and unsuccessful." 2

But as we have seen above, despite the best intentions, there still remained an
element of confusion and lack of co-ordination in regulating the labour supply. At the
fifth meeting of the Tank Board on 12 September Muclean complained that the Jocal
recruiting authorities had "apparently" not yet received instructions communicating the
War Cabinet's decision that no more men should be taken from tank production . He
also said that they were having difficulty in getting some "200-300" men who had
alrcady been called up, and which the War Cabinet had decided should be released to
tank manufacturing firms. 3 By 26 September (the seventh meeting of the Tank
Board) Maclean was able (o report that he had come to a satisfactory agreement with
W.T.Layton ( DMRS ) that no men who were”whaolly employed on tank work would be
taken for the Army, [and] men partially so employed would only be taken after
consullation with { MWD) Divisional Inspectors.” Further, reflecling the growing
importance of tanks, General Furse pointed out at the same meeting that the Ministry of
National Service had stated that owing to the recalling trom the Army of the tradesmen
recruited by the clean cut in March there would be no more "tradesmen” of any kind

available for the Army. This presumably meant the Tank Corps too.* The close

P CAB 25/ 93.

2 Jivid.

3 WO 158/ RaT.

+Ibid.




relationship between the manufacturing base in Britain and the maintenance and
operation side of the mechanical warfare equation in France has been stressed. A very
delicate balancing act had to be observed when decisions concerning the allocation of
available skilled labour to one side or the other. Here manufacturing seems to have
been getting the better of it. However, on 9 September Churchill wrote to Iloyd

George regarding the expunsion of the Tank Corps :

" ..up to present there have only been about 18, 000 men 1n the Tank Corps,
and they have only had 600 or 700 Tanks to use in action. It is universally
admuitted out here | he was wriling [rom Chateau Verchoeq]that they have
been a definite Factor in changing the fortune of the field and in giving us
that tactical superiority, without which Lhe best laid schemes of strategists
come fo naught . No exaggeration ...these 18,000 men are the most profit
bearing men we have in the Army.

It has now been settled to raise the Tanks to 55,000 men. This is only
about half of what we shall need for the Tanks { shall actually have ready

by the summer next year [19219]." !

A typical picce of Churchillian optimism perhaps, but this once again demonstrates the
growing emphasis placed on the importance of the tank. Of course the Tank Corps (and
the Heavy Section and Brigade before it ) had expanded at much the same rate and
often in parallel with MWD. On 18 November 1916 the lour companies which
compuised the Heavy Section were first expanded to four battalions and then, with the
creation of two new ballalions at Wool in Dorset, they were then formed into three
Brigades, cach of two battalions. The cxperiences of the Battle of Arras in Aprit 1917
led to the further expansion of the Heavy Branch to six brigades of three battaliovs
each. However, because of manpower shortages this expansion was not given official
approval until November 27, and not finally implemented until the summer of 1918 -
owing to the manpower shortage and chaos created by the German spring offensive,?
On 26 September Maclean told the seventh meeting of the Tank Board that the
totad demand for extra {abour for tank manufacture ( including a demand from Dudley
Docker of Mctros for about "1, 000 extra men " whose release had already been
approved by the War Cabinet ) amounted in all to some 3, 500 men.®> Here he was
reiterating what he had earlier stated in its report of August thal year, when he had told
the War Office rhat their revised programme for 1919 could not be met with the labour

then avaitable to the manufacturers. The programme had been revised upward in May

U Gilbert,Winston S. Chirehill ( Vol TV, 1917-22, companion ), pp 389-90.

2 War OfTice (SD7) issued with Weekly Tank Notes, "A Short History of Tanks in the Great War" |, The
Tank Corps Journal, 1919 21, pp 73-4.

3 WO15% i 867.
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to 6, 940 machincs. He made it clear that, with an additional 3, 500 men, nearly all of
whom would need (o be skilled, tank production could be increased to &, 338 by
September 1919, Without this increase output would be no more than 4, 256 by the
same time. These figures can be broken down as shown in the table below (Table E).

"_..the release of 3, 500 men ts worth an additional 2, 82 tanks which can be
produced in the time interval ending 30th September 1919. This is actually

at the rate of 1.7 mcn per tank per annum, the real requirement being practically
2 men per heavy tank and 1 man per light tank per year. It should be recognised
that this principle cannof be extended much above the figures given in the
second column of the table; any increase here would require additional shops,
foundries, additional staraping facilities, and large nwmbers of machine tools.” !

Table E

With With

present labour increased labour
Cctober, 1918, . 172 172
November, " e 215 215
December, " e 113 113
January, 1919, ... 228 228
February, " . 378 378
March, " .. 450 496
April, LR UOROON 450 573
May, L 450 703
June, L 450 863
July, LR 450 873
August, " o 450 873
Sepiember, " L 450 851
Tolals...... 4, 256 6,338

However, on 11 October G.F. Davidson, ACMC, wrote to Major Dewar, Controller of
Statistics and Progress, suggesting that Maclean's figures were wrong. He argued the
achievement of an increase of 100 machines per week would require an cxtra 10, 000
men not 3, 500 as Maclean had suggested. He stated that 3, 500 skilled men could
account for an increase of only 35 machines per week.2 Yet the list below 3 (which
was still incomplete because several firms including Fosters and NBL had not

completed their returns and one important firm , Wm. Beardmore, Glasgow, was

! Maclean's report, Appendix A.
2 MUN 4/ 2804

3 MIN 415204,
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missing ), compiled by Maclean for the Secretary of the Ministry of Munitions on the
same day ( 11 October 1918), reveals skilted labour demands consistent with
Maclean's earlier predictions of " some 3, 500 in att" in order to come close to [ulfilling

their contracts for the 1919 programme.

R L . <. : :
R R T TP e L P TP LI LAt ST Pr S S s
R R Y T e e N B T e R e R A T T

" Provisional list of most of the contractors engaged in tank
manufacture' (11 December 1918)
Skilled Unskitled

No. of men Extra needed " "

cmployed i
1] Bellhaven Lid., Wishav 10 18 %
2] Bell Bros., Ravensthorpe 6 44 E
3] British Westinghousc, Manchester 105 175
4| P. Brotherhood, Peterborough 90 8
5} Browelt Lindley, M'ster 104 24
6] Brown Baylcy, Sheffield 108 20 -
7] Brown, Rros., Edinburgh 48 60
8] Caledon Motors 35 3
9| Clayton & Co., Mucclesfield 8 0
107 Coventry Chain, B'ham 92 25
117 Coventry Ordnance Wks, Glasgow 130 75
12] Craburees, Leeds 61 91
13] Crossleys, M'ster 600 200 ]
14} Dobson & Barlow, Bolton O 2 o
15] Virth & Co.. Sheffield 14 14 ﬁ
16] Foster & Co, Lincoln ? 32 «
17] L. Gardner & Co, M'sler 440% 40
18} Halleys Jndustrial Motors, M'ster 112 64
19] R. Hoe & Co, M'ster 96 1 :
201 Kitson & Co, 1 eeds 227 53
21| Mather & Platt, M'ster 0 150 200
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22} Marshall & Sons, Gainsborough 92 10
23| Metropolitan Co, B'ham 2000 1227%%
24] Mirrless, Bickerton & Day 250 30
25| Mirriess, Watson, Glasgow 70 34
26] Mitchell Shackleton, M'ster 18 9
27] National Gas, Ashton-under-Lyne, 97 50
28| National Projectile Factory, Glasgow 0 0
291 Newton Harper, Rochdale 12 50
30] North British Loco, Glasgow 1960 ?
31] Perkins Engineers 103 10
32] Hansg Reynolds 5 11
33| Rover Motor Co, Coventry 0 0
34] Ruston & Hornsby, Stockport 185 90
35] Ambrose Shardlow, Sheffield 177 10
36] Star Engineering Co 190 75
37} Tiiling Stevens, Maidstone 15 ?
38] Tangycs, B'ham 100 50
39} Urquhart Lindsey, Dundee 96 30
401 Wests Gas Improvement Co, 450 463
411 E.G Wrigley & Co, B'ham 176 20
42] Goodall Clayten ? 5
43] Greenwood & Batley ? 35 65 (semi)
44| Hudswell Clarke 0 1
Total 8, 283 3,421

* Includes semi skilled.
*# The list made it clear that this figure did not include their request for skilled men
and apprentices made the previous day which brought their labour requirement up to i,

370 mainty skilled men and apprentices.

{ MUN 4/ 5204)
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[4]

Production
& Steel

From the outset the tank programme taced intense competition for its most
essential building matecial, steel. As part of the Ministry of Munitions, the MWSD
faced particular resistance to its demand for an ever increasing share of the nation's
steel budget! (rom the Admiralty ( the Navy was allocated its own steel budget
independent of that controlled by the Ministry of Munitions ) which was determined to
maintain its first class priority status in regard to steel supply. Churchill, having so
recently been First Lord, was in a anique position when, as Minister of Munitions in
Angust 1917, he championed the cause of the tank, highlighting the profligacy of the
Mavy's demand for ever more steel. Mechanical warfare had not only to compete with
the Navy, but also in areas where its interests clashed wilh those of rail transport,
mechanical transport and aeroplane production, 1.e. steel component parts, such as
engines, track-links, and guns. In sending his " Circular (0 Steel Works " in September
1917 Churchill, as Minister of Munitions, acknowledged the importance of steel to the
British and allied war effort . 'The war had become, in his words, very definitely a
"Steel War". 2 The decision to produce 100 Mk I tanks after the tank's successful
showing at the Hatfield trials in January 1916 made the issue of steel supply crucial.
Steel was, of course, essential as a raw material from which to shape the basic hull. But

an adequale supply was also vital to the manufactore of engines to propel the lanks,
guns (o arm them, and armour-plate to protect them. How successful was mechanical

warfare in enlisting support for its claim to a share of the steel budget ? Fatlure would

have rendered the tank a "peripheral weapon".

U The first " Steel Budgel” was prepared in January 1918 after it became obvious thai a reduction of
imports scemed inevitable. As a result the Shipping Controller reduced the uvailable shipping tonnage
for stecl for munitions purposes from |5, 000, 000 to 10, 000, 000 tons. {n the event these reductions
were (o have little effect on the availability of steel since the original steet allocation of 13, 000, 000 had
been very generous, and the shipping situation was nol as poor as had been anticipated. This, however,
did not become apparent until December, In Janvary the Ministry was still anticipating reducitons.

2 Gilbert,Winston S, Churchiti ( Vol IV, 191722, companion }, p 160. Also Carr and Laplin | History
of the British Steel Indpstry, p 292,




The supply of engines

Tank engines, unlike most other heavy transport engines, were called upon to

run under very heavy loads at high revolutions for a long period of time and over very
rough terrain. The average load factor for a tank engine was in the order of over eighty
per cent compared with that experienced by transport lorries of 34-35 per cont. The
engines ran at a more or less constant speed governed mechanically at 1, 200 - 1,350
rpm . Tank engines were further disadvantaged by the considerable quantities of dust or
mud conslantly thrown up by the tracks which inevilably then found its way into the
interior of the tank, and which made the job of designing and fitting breathers or filters
to the engine very taxing. Moreover, tanks were often asked to run on inferior fuel for
long periods of lime and, despite the best efforts of the Field and Central Workshops,
received in many cases only very basic maintenance.3

It was not uncommon for tanks te have to operate at angles over 35 degrees to
the horizontal whilst traversing a stcep trench system. This placed considerable
demands not only on the fucl system which had to ensure an adequate supply of petrol
to the engine at all times, but also the engine's lubrication system which demanded that
oil be present in all of the engine's vital parts whatever the angle of the machine,

As the tank entered an era of mass production the engine followed suit. At a
meeting on 25 November 1916 P. Martin of Daimler & Co. undertook to deliver 105 hp

engines as follows : #

January, 1917 ..........20 per week
February, " .......28 " "
March, " ......35 " "
Aprit 4o K

In all rising to 60 per week in May. However, il was soon realised that this output
would be insufficient to meet future tank orders (Stern's keenly anticipated orders) and
that the 105 hp engine was simply not powerful enough to provide the performaince
required,

Daimler were at this time commuitted to aero-engine vulput and could neither

expand their production nor produce a larger engine, However, the contracts branch,

311 Ricardo, The Internal Combustion Engine, Vol 11, p 333.

+Stern, Logbook , p 115,
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MWSD, and the engine designer, Harry Ricardo, were able (o locate five firms 5 in the
Manchester area, which had been rejected by the Air Ministry as being unsuitable to
build acro-engines. With characteristic impetuosity Albert Stern placed an order in
October for 700 105 hp engines with this group of manufacturers, and, despile
resistance from the Ministry and the War Office, placed an order for a further 700,
making 1, 400 in all (in keeping with his order for 1, 400 Mk IV machines ).

Harry Ricardo, meanwhile, was working on the research and develoment

programme for the next generation of tank engines. In ate 1917 the first of a series of
Ricardo engines ( 150 hp ) went into production. A programime { November 1917 - July
1918 ) for 5, 342 engines was embarked upon, with orders for the period being placed
with nine different engine manufacturers. ©

Ricardo continued to design bigger and more powerful engines. The 225 hp and
300 hp each came from the same drawing board. Designs for the 225 hp were complete
in September 1917, but the engine did not go into production until Janvary 1918 due, it
is said, to delays in placing contracts. Approximately 800 of thesc engines were
produced, but delays in tank production meant that none of these engines saw any
fighting. 7

5 {bid. pp 123-4. Stern suid that the Air Department had found the five firms concerned "Uusuitable" for
acro-engine production. This statement is somewhal at odds with the History of the Minisiry of
Muuitions' version which suggests the output of the five firms was nol immediately available for tanks
becuuse they were still engaged in acro-engine work (Vol XIT, PUIIL Ch 111, p 43).

The severity of the situation regarding manufacturing capacity for aff ams was farther
indictated by a tetter from the Controller of Acronaatical Supplics K the DMRS (13 August 1917)
which came in answer (o an enquiry from Dr Addison regarding the reduction of possible manufacturing
overlap, In the letter the Controller of Aeranautical Supplics said that :

" as o rule...[tank workshops werel...nol very suiluble for acroplancs, bul as a matter
of fact,...[Metros]...are naw going o devole some shops to acroplane construction,
bul [ am given w understand thai this will have no influence on tank production.
“With regard to acro-cngine production T note you have already enquired from
Mr, Martin [ Dir-General of Mechanical Transport Supply and Petrol Ebgiucs], who
will doubtless report that facilities {or making tank engines could under certain conditions
be used tor making acro-engines, and thal he has fully considercd s maticr and arranged
ior the minimum of [production} overlap."

But it should not be overlooked that during the war tanks would do their fair share of impinging
on the manufacturing base of the Aeroplanc indusiry and Mechanical and Rail ‘I'ransport Depariments -
turn and urn about !

& Tangicrs Ltd: Browett Lindley & Sons; British Westinghouse Co. Lid; Mirrlees, Bickerton & Day;,
National Gas Engine, I.td; Williams & Robertson; Crossley Bros Lid; Peter Brotherhood Lid; Perking
Lid; L.Gardner & Sans Lud; Rustan & FHornsby, This list is taken fom Maclean's report of August 1918,

7 Delays in placing contracts could suggest that there were not enongh firms, reflecting the intense
competition, especially with the Air Deparlment. However, the fact the MWD was not only able to
establish, but increase ils tank gpgine construction group to nine members by late 1917, before the return
of fivst cluss priorivy stalus, would tend 10 suggest that tanks were doing reasonably well in the
competition {or resources.




With the emergence of the alt new Mk VIII "supertank” in 1918 an even more
powerful engine than the 225 hp was nceded. The 300 hp engine was of twelve
cylinders as opposed to the earlier models which were of six cylinders. It received
clearance to enter production in September 1917. However, as discussed ia chapter
two, its numerous tecthing problems delayed full scale production. In fact only six
engines were produced before the Armistice, The United States authorities were also
having problems with their version of the 300 hp engine. These problems were linked
with the development of the 300 hp Ricardo engine.

On 25 June 1918, at the ninth meeting of the "New" Tank Committe, Moore

stated that, because the United States authorities were experiencing difficulties with the
development of the Liberty aero-engine for the American version of the Mk VIII, he
had been asked by the United States government to supply Colonel Drain with
drawings for the 300 hp Ricardo engine for possible manufacture in the United States.®
Doubts had been voiced at an earlier meeting of the "New" Tank Committee on 11
January over both the technical prablems of converting the Liberty engine for use in
tanks and the reliabity of the supply of engines from the Unifed States, given their
exposure 1o the German "' boat threat.? On 3 October, the eighth mecting of the Tank
Board discussed the technical and supply problems which were still being reported by
the United States government since priority in the United States was given to aircraft
before tanks. Colonel Drain, however, assurcd the Board that the problems were not
"insuperable”.!® For the whole of 1918 Lhe debate continued over possible reliance on
the Liberty engine with obvious questions still to be resolved regarding the future of
engine supply for the Inter-Allied programme - British or American ? Morcover, if the
Liberty engine was successful, and the problems with the Ricardo conld not be easily
solved, would the MWD manufacture the Liberty engine in Britain for the British Mk
VIII and other such "supertanks” like the Mk X ? However, the Armistice interceded

and only six Ricardo engines were produced before November.

Armament ! 6-pdr, 2-pdr and machine guns

Heavy tanks were, for the most part, built in equal numbers , male and female -
the former differing {rom Lhe latler in that they were armed with 6-pdr, .40-inch calibre

8 WO 158 7 859,

2 1bid.

10 wo 158 / 867.
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guns ( the Mk IV and subsequent models were armed with a short barrclled 6-pdr gun
of .23-inch calibre ). The {emale models were armed only with machine guns, six in
total compared to the male's four,

Inevitably the gun programme varied in respouse to the fluctuations in the
overall tank programme. Figures produced by the MWD to meet the War Office
demand of 1 January 1918 show that in February 100 6-pdrs would be required to meet
the exisling tank programme, together with 769 machine guns. These figures were
intended Lo increase to 190 and 1, 290 respectively by December. Yet, that very next
month , in order to meet the new revised tank programme of 8 March, this requirement
had to be amended. In March they rose to 350 and 1, 304 respectively, finally peaking
at 790 and 2, 802 during April through July, tapering off in the latter half of the year to
190 and 1, 290 in November. Such was the rate of change which atfected all tank
production. Realising the need to forewarn the gun manufacturers of this, in July
General Seely, member of Munitions Council group "W' ("W’ stood Tor Weapons after
Chuorchill had reorganised the Ministry of Mumitions in {ate 1917) and Deputy Minister
of Munitions, warned the Controller of Gun Manufaclure, Captain V.B. Stewart, that he
would be wise to bear in mind that new " demands...may be made upon his resources,
very soon”. He was specifically referring io the new quick firing "Pom-Pom" type of
gun to be mounted in tanks and used for the destruction of German tanks. As with the
development of new engincs, the development and production of new guns for fanks
was the subject of an on-going debate throughout 1938.11

On 11 January General Capper stated that the output of both the 6-pdr and the
new 2-pdr guns was likely to be subject to considerable shortages due to problems of
steef supply and machining.’2 The 6-pdr (.23 calibre) I3 was already firmly established
as the tank's main weapon. However, anticipated tank v's tank conlrontations gave the
spur to research and development of lighter guns, which with higher muzzle velocities
would give, in theory at lcast, greater penetration, range and accuracy Yet, early work
was not a success. In its original format the 2-pdr [ailed to meet the performance
criteria, particularly in regard o penetration tests where it [ailed even to match the
existing 6-pdr 1+

ITMUN 4/ 2801.
2 Ibid.
13 The .23 calibre 6-pdr replaced the .40 cal gun after the Mk I because the barrel length of the latier

icnded w0 make guns and sponsons difficull to transport with their inherent risk of damage so much
higher thau the shorter barrelled .23 calibre gun ).

4w 158 1 857.
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The situation in regard to the lank's other weapon, the machine gun, was more
straight forward than the main gun, although it too was affected by muddted thinking
and competition for resources.

The first machines, Mks [-111, were armed with Hotchkiss and Vickers machine
guns , the former being the most numerous. This was to remain the situation until the
introduction of the Mk I'V in Febroary 1917. The War Office then abandoned the
Hotchkiss in favour of the Lewis Gun. The production of the Hotchkiss was, however,
continved on a reduced scale in order to provide weapons for the Allies.

1t is difficult to discover exactly why the Hotchkiss was abandoned. Albert
Stern suggested that it was changed at the insistence of a high ranking Tank Corps
officer who had " once been in charge of a Lewis Gun School at St Omer."'S The
officer concerned was Colonel C. B'A. B.S. Baker-Carr. In post-war correspondence
with Sir Basil Liddell Hart, General G. Le Q Martel ( a Captain in the Tank Corps in
late 1916), said that Baker-Carr had" originally sold the Lewis gun to the Army on
behalfl of his American {riends”.16 Clearly, Martcl was suggesting that Baker-Carr, in
pressing the case for the adoption of the Lewis gun for use in tanks, was deliberately
furthering the cause of his civilian associates over the interests of the tank programme.
This is one view. However, it could be argued that il was motivated by the perceived
need on the part of the War Office to streamline machine gun production. The Ministry
was, at the time, producing three different modets : Vickers, Lewis and Hotchkiss. The
Vickers and Lewis guns were produccd in far greater numbers than the Hotchkiss and
enjoyed considerable support from both the Army and the RFC. This was particularly
so of the Vickers which , unlike the Hotchkiss, could be fitied willk an interrupter
mechanism enabling the gun to be fired through the propeller of an aircraft. Yet, the
continued manufacture of the Flotchkiss, albeit at a reduced level, surely negates this
argument since it did not allow for the redistribution of valuable skilled labour or
machine plant which, as we have seen, was of critical importance in the manufacture of
both guns and tanks. 17

The practical effect of changing from oue o another was damaging both to
continuily of production { as different mountings had to be produced) and more
importantly to the efficiency and morale of the tank crews. However, the Hotchkiss did
not lose favour for long. Barely one month had passed before the War Office reinstated

1S Qiern, Loghook , p 114,
16 Liddell Hart papets, L.H. 9/ 287 59-62.
{7 I'he Holchkiss machine gun was a weapon of French design and was buill in this country under

licence at Covenlry by Societe Hotchkiss. (L was not a conlrolled establishment which meant thal lor
much of the war the Ministry had could excercise little contol over il - dilution of labout, etc.
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the Hotchkiss as the tank's main machine gun.'® The Lewis gun had been found
wanting in several areas. The barrel's outer jacket was eusily punctured by small arms
firc. Tt proved too cumbersome to fit into the loop-holes fitted in the tanks from which
machine guns were to be fired. Morcover, it was also unable to be fired at extreme

angles to the horizontal due to its circolar magazine jamming in this position.

Speed and protection

To paraphrase Lord Fisher, speed is armour; armour without speed merely
produces a target.’? In the very early days of the development of the tank, whesn some
rather weird and wondesrful designs were being proposed, there was sti{l a belief that
tanks could be made to withstand artillery fire as well as that from small arms.
However, it very quickly became clear that Fisher's dictum applied equally to "land
ships" as it did to the those on the high seas.

Absolute protection from artillery fire was never a realistic goal; nevertheless,
this did not prevent continued experiments in this field, Albert Stem described one such

cxperument

" On June 19th it was decided to build a tank capable of resisting field guns.
Mr. Tritton had already got out certain designs , and experiments were
carried out at Shoeburyness with Beardmore plates of 1", 11/2" and 2"
thickness."

Stern again ;

" It was discovered that a 3/8 inch plate, with half the metal stamped out,
giving the weight of a 3/16-inch steel plate and placed one foot in front
of the ordinary plate of the Tank , would detonate a German high
explosive shell and prevent any damage." 20

Early experiments continued in the hope of developing a model resistant to high
explosive based on the Mk 1. As indicated above experiments revealed that a minirnum

18 Alesander Duckham, Dir-General of Smal! Arins and Machine Guns, wrote on 6 May 1917 w ihe
DMRS, "This is very annoyiug, i viesw of the fact that such a comparatively shaet time has elapsed since
Hotchkiss guns were condemned lor Tank purposes.”

The following day the War Office stated that it was [he Army Council's recommendaltion that
the Lewis gun be replaced by the Holchkiss which they thought (o be "too cumbersonce and very
unwicldy lo be operaled eftectively inside a Tank."

19 ). Smithers, The New Excalibur, The Development of the Tank, 1909 39, p 42,

20 Stern, Logbook | p 68.
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thickness of some 2-inches was neccssary. It was estimated that following these
dimensions would dictate a weight of aproximately 100 tons. William Tritton at Fosters
intended that this machine, known unofficially as the "Flying Elephant”, should be
driven by two 150 hp engines. The design utilised"two auxiliary tracks set inboard and
slightly higher {6-inch) than the main tracks."2! They were not intended for normal
driving but were capable of beting engaged Lo give extra traction over rough ground.

The prototype received approval in June 1916, but the project was cancelled
Jjust shart of completion at the end of the year when resources were focused on the mass
production of the basic Mk . Until the introduction of the Mk VIl at a comparatively
modest 37 tons, the cancellation of this project signalled the end of the search for a
"super tank." With it died the idca that tanks could be proof against high explosive.
Making machines proof against armour-piercing small arms ammunition and German
anli-tank rifles was ta prove challenge enough.

The search for an ideal balance between speed and protection was to continue
throughout the war spurred on by continual developments in German anti-tank
defences. The minutes of the Supreme War Council (British Section) for September
and October 1918 make frequent reference to the need for or the occasion of new
developments in armour plate for tanks. Some of these developments were clearly more
practical than others. For example a discussion was held on 21 September regarding the
merits of a new system of tank armour which was intended to do away with the weight
and bulk of traditional plate, thereby lessening the overall weight of the tank and
therefore improving its manoeuverabilty, but without sacrificing the protection {rom
direct hits from small arins fire or glancing hits from artillery which the heavy plate
offered. 'This system was called " Venctian Shutters".22 Detailed drawings were
provided which gave a scaled fobster effect to the tank. As with many ncew ideas
connected with the tank, however, the gulf between innovatton and the production line,
particularly given the concerns over continuity, was insurmountable.

In an informal letter to General Sackvitfe-West, dated 7 Qctober 1918, General
Harington, DCIGS, mentioned the "Venetian System”, but dismissed it as
"unworkable." He did, however, go on to suggest that the addition of extra armour plate
to the Mk.V, in "order to counter" improved German ammeunition, was feasible. His

reasoning was that "This would not necessitate a very great increase in weight. It is not

21 p. Chamberlain and C. Ellis, Dritish and German Tanks of WorldWar 1, p. 44. See also David
Fletcher, Landships, Dritish Tanfes in the First World War, p .23,

22 CAB 25/ 12,




generally known that though the Mark.V tanks weigh some 27 tons the actual armour
plate used on them weighs under 5 tons." 23

1t sccms Harington may have had a point . Onc would have thought that the

relationship between engine power and the weight of the tank would have been very
carefully worked out and if extra weight-carrying capacity had been available on the
Mk V, without sacrificing the manocuvrabilty of the tank, surely this would have been
utilised with a greater weight of armour {rom the beginning. But if we cxaminc the
table below it would suggest that there was an extra four tons of carrying capacity, as it

were, going spare.

Mk. V.......... (Male) 29 tons...........4.6 m.p.h...........150 h.p. engine.?*
Mk V*........ (Male) 33 tons............4.6 m.p.h.......... 150 h.p. engine
Mk.V#**. .. (Male) 35 tons............5.2 m.p.h...........225 h.p. engine.

The Mk V*, which was only an ad hoc extension of the Mk V engineered by
the addition of three extra side pancls, scems to have been able to carry this extra four
tons with the same cagine without foss of speed or manoeuvrabilty (although this does
not take into account turning capability, which must have been impaired by the
extension in length - 6 feet ) and with an increased trench spanning capability of three
feet. However, with the introduction of the Mk V** (a purpose built version of the Mk
V* as opposed Lo an adaptation of the Mk V) at the close of the war, the argument
became hypothetical.

At the eleventh meeting of the Tank Board, held on 24 Octaber 1918, the
problem of additional plate and its effect on manoeuvrability was again being
discussed. Maclean suggested additional armour plates capable of being fitted by the
tank crews in twenty-four hours, as a means of counteracting improved (xerman
armour-piercing ammunition. [t was hoped that these would be rcady by March 1919,
This represented another compromise between manoeuvrability and strength. The
"readily” detachable extra plates would reduce the weight carried by the tank, and
therefore theoretically the extra wear on component parts, as the tanks made their way
to the forward line. It also had positive advantages in terms of availability of materials
since plates could be more easily salvaged and only tanks going into battle needed {0 be

fitied, i.c. reserve machines need not necessarily have been so equipped.2?

B pid.

2 Technical specifications arc tuken (tom several souwrees : The Tank Museum technical manuals,
Chamberlain and Ellis, British and German Tanks of WW I | pp 74-75, and Sir E. d'Eyncourt, "Account
of the British 'Tanks used in the War®, Enginecring, 12 Seplember 1919, p 337.

25 MUN 4/ 6400.
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The Board also discussed Lhe topic of defence against German anti-tank mines.
Designers had now not only to counter small arms and high explosive but also the
recent German practice, described at the meeling by Lieut-Colonel Frank Scarle, of
burying 6-inch shells "covered with wooden battens, which when crushed by the
weight of the tank, detonated the shell". It was decided to follow Scarle's suggestion of
fixing rollers to the front of the tanks which would detonate the mines in front of the
tank . This must have been discussed at an earlicr meeting, or perhaps informally
between the main members, because work on the development of these rollers was
already in hand. Maclean was able to inform the Board that a roller system was now
ready for trial. All this, of course, would add slill further weight ( since the roller would
have to be a significant weight in order (o detonate the mine) to the tank, further
reducing its manoeuvrability.

The weight of a tank not only affected its manoeuverabilty, but could also have
a detrimental effect on its reliability and durability, since it could hasten the wear and
tear on component parls designed for lighter machines. This was one of the draw
-backs of the search for continuity which saw a direct evotutionary path from the Mk I
to the Mk V#¥ with an increase in both speed and weight in the later model. An
alternative was to design a purpose-designed model [rom scratch. But this too could
have its negative side. The length of time for research and development, the extra
materials involved and construction space given over to a new design often outweighed
the potential advantages, particutarly given the condensed time period that we are

talking about here. The Mk VIIT is an excellent example of this. [ts under-powered
engine ( the prototype was fitted with a 150 bp engine [or test purposes while its
intended engine of 300 hp was still under development ) and increased weight led to

severe technical problems, particularly with the tracks, which prevented it from going
into production in late 1918. But in the end it was the power of the available cngines
which dictated that mobility must win out over protection in the struggle to improve the
tank's defences.

Competition :

Aside [rom the many technical and design problems that mechanical warfare
faced in developing sufficiently powerful and robust engines, and in arming and
protecting the tanks, it also faced stiff competition {rom rivals in mechanical and ratl
transport as well as acropiane manufacture for production capacily and certain scarce
metals. The Navy jealously guarded its first class priority status graranteeing its supply
ol steel materials, however unreasonable that may have seemed to some at the time.




The Navy's demands for steel for the manufacture of shells and to erect atrships and
airship hangers was a focus for Winston Churchill’s criticism during 1917-18. They
were, he maintained, examples of conspicuous waste on the part of the Admtralty.

On 26 July 1917 Churchill wrote to Lord Curzon, Deputy Migister of National
Service, stressing the profligacy of the Navy's shell steel orders. Whilst acknowledging

the importance of the merchant ship building programme, he was quick to point out
that they :

"...started the War with a fairly good supply of ammunition for every class of
gun ...[and]...during the three years thal have followed , they have been
enormously increasing their stocks, and apart from practice ..., have been [irtng
very little anyway...|further]...The reserves now accumulated will be found 1o
be out of all proportion to what would be necessary to sink the Geriman fleet
even in the most unfavourable circumstances...]yet]...the Admiralty de-mands
[sic] for shell steel are increasing month by month." 20

On 12 November 1917 Churchill again criticised the Navy's steel allocation and
incrcasing demands. This time, however, he chose as his target the Admiralty’s airship
programme. He made it clear at 4 War Priorities Committee meeting (12 November )
that in his opinion the programme could not be finished before 1919 and ounly with the
withdrawal of men from aeroplane production. He said that in the opinion of the
Ministry of Munitions airships were not worth the necessary material and were of little
value as compared Lo aeroplanes. But Churchill was successful only insofar as he was
able to persuade the Committee to reduce the programme and not, as he had hoped, end
it attogether. 27

Six months later, on 2 January 1918 at a meeting of the War Cabinet, the
Admiralty's airship programme was once more the target but this time it was the shed
building programme. At a time, he said, when a "cut in steel imports could not be
resisted"”, he demanded that the Admiralty's stee] allocation should be cnt in line with
the other services and not, as they had been to this point , protected. He asked, " if the
sheds could not be dispensed with, was it not possible for the Admiralty to effect an
cquivalent diminution of its demands for steel in some other department ?" He went on
to argue Lhat the three sheds proposed could not be completed, according to the
Admirally's own cstimates, for 15,5, 18.5 and 20.5 (decimals are inine} months
respectively. Further, he said that he was advised thai these figores were "unduly

optimistic". He concluded that " the same kind of steel and skilled labour required for

26 Gilberl, Winston Churchill { Vol 1V, 1917-22, companion ), p [ 13,

27 CAB 251 84,
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this work was, in his view, needed for more urgent undertakings" - namely, aircraft,

mechanical transport and tanks.28
Armour-plate

Armour plate was perhaps the area of most intense rivalry between the Navy
and the Ministry ( and therefore the MWD). Winston Churchill's determination to gain
access to the surplus of plate steel "lying idle" in the Navy's shipyards in early 1918
was matched by the First Lord's, Eric Geddes, determination to hold on to it. 2°

The Armour-plate Department of W, Beardmore conducted an exhaustive
research and development programme (referred to in chapter one) at their Parkhead
Works under the quidance of Licutenant Symes and 'T.M. Scrvice, By the end of
January 1916 Beardmorc had produced bullet-proof nickel-steel plates of 12, 10 and 8
millimetre thickness, and a bomb-proof 6- millimetre high tensile steef plate 2V

Beardmore was one ol three steel manufacturers to be contracied to produce
armour-plate for the tank programme in carly 1916. The other two were Cammell Laird
& Co. and Vickers, both of Sheffield, After the tank went into mass production at the
end of 1916 the increased demand lor this steel led to the expansion of the above group
to tnclude Edgar Allen & Co., Armstrong Whitworth & Co., Thomas Firth & Sons and
Robert Hadfield & Co, However Beardmore retained a unique role for itself as the sole
producer of track shoes for both the British and Allied machines. It also manulactured
light bomb-proof plate intended " to meet the attack of bombs fgrenades], either singly
or in groups."3! In May 1918 the Ministry requested that the production base of this
metal should be widened.* Again this is in keeping with the expansion of the tank
programme, reffecting the the growing importance of mechanical warfare.

Beardmore also manufactured some 20, 000 spherical machine gun mountings
for the Hotchkiss and Lewis guns used in the tanks. These, like the shoes, of which

there were just under one million made, were manutactured from bullet-proof material

28 Robin Higham, "The Peripheral Weapon in Wartime" |, 239,

29 A(a War Cabinct meeting held on 8 March 1918 (o discuss the question of tank production and
specifically the new tank programme, Churchill drew atlention Lo the "surplus stock" of 80, 060 tons of
plale steel which was "lying idl e" in Navy shipyards which, he suggested, could be "borrowed" by the
MWD for tank manufacture (MUN 47 28013,

History of a Scottish Industrial Giant., p 131,

3 Fram Sir Wm. Beardmore's speech, Beardmore News, 14 May 1919,

32 As part of this diffusion of Beardmuore's know how Colville& Son were confracted (o produce bamb
proof plaie.




which after machining had to be "hardened, erected and finally inspected". Although
Beardmore perfected suitable armour plate by early 1916, logistical difficulties meant
that the first trial machines were armed with boiler-plate only. 3?

It is ironic that the Beardmore works were only able to carry ¢xperimentation
on armour-plate because of a sudden and quite dramatic drop in the Navy's demand for
armour-plate in 1916 ( from 14, 993 tons in 1915 to just 7,712 in 1916 - before picking
up again in 1917).

Engines

Competition for production capacity and for scarce metals incvitably led to
compromise in design and, therefore, effcctiveness. This was particularfy the case with
tank engines. The engince designers' search for the ideal tank engine, one capabie of
delivering both reliability and performance, was hampered by serious shortages of
certain materials, particularly aluminium. Because of its light weight and strength
aluminium was almost exclusively reserved for manufacture of acro-engines, Designers
werc able to obtain small quaniities, which in the 105 hp engine enabled the fitting of
aluminiura pistons ieading te a considerable improvement in power over the original
Daimler engine. However, these rationed supplies remained very sparse.

The use of high-tensite steel was not permitted in tank engine construciion
cven though engine designers were charged with the task not only of producing engines
which did not emil clouds of thick black c¢xhaust smoke ( the result ol a fack of
precision in piston component parts allowing oil into the cylinders ), which would give
their preseace away o enemy artillery, but also of eusuring reliability and performance,
both of which demanded precision engineering and quality materials 33 T'ennyson
d'Eyncourt later wrote :

" The selection of the engine. transmission and control gears for the Mk -1V
tanks was considerably influenced by the necessity of having as [ar as
possible to use existing units and material that was already in production.
1t was in conseguence of this that the 105 h.p. Daimler tractor was adopted;
this combination gave the ncarest approach in design fo the tank require-
ments as then understood.” 3¢

33 Qir Wm. Beardmorc's speech, ibid.

34 Hume and Moss, History of a Scortish Indusirial Giani, p 130,
ERIN S Rocardo, The Internal Combustion Engine, Vol H, p334

36 sir E. d'Eyncourt, *Account of the British Tanks Used in the War, in Engineering, 1919, p 336.




In the light of difficulties experienced in developing some of the new engine
designs on-going rescarch into new modcls was complemented by continted
development of existing engines. On 25 June 1917, at the ninth meeting of the"New"
Tank Commiittee, Admiral Moore was asked to approach the MWSD design section
with a view to modifying an aero-engine for the proposed Medium 'D' tank which
could not take the 300 hp, but which needed a more powerful engine than the 225 hp.37
The result was the Siddley Puma 240 hp engine which claimed to be able to produce a
top speed of 20 mph. An experimental model of the Medium 'A’, which was originally
fitted with two Taylor 45 hp engines, was fitted with two Rolls Royce engines giving a
much improved top speed of some 30 mph as opposed to the 8-9 mph of the Taylors.
However, this experiment, which owed a great deal to [Lieut-Colonel Philip Johnson of
the Experimental Section , 'l'ank Corps in France, was not followed up before the
Armistice. The later medium marks retained their original engines : 'B' and 'C' were
fitted with Ricardo engines of 100 and 150 hp respectively.

It is clear that, despite the enormous difficulties with labour and machine tools,
a great deal of time and cffort was expended in creating new cngines for a continually

evolving series of machines.

Armament

At a discussion on armainent for tanks, on 23 January [918, it was pointed out
by George Layton, Director of IDMRS, that the 6-pdr situation was sccure, but that steel
[or this could only be obtained at the expense of the Z-pdr programme.™® As a result
the 2-pdr was effectively cancelled in March. The fact, as has been said, that it
performed badly in trials also contributed to this decision.

However, it was clear that whilst the 2-pdr had been shelved the need for a new
anti-tank tank gun persisted. General Bingham, Military Advisor and Dircctor-General
of Munitions Design, pointed out on 5 September 1918 at the fourth meeting of the
Tank Board , that he "understood" that 2-pdr {(40m/m) guns, originally made as anti-
aircraft guns and mounted on armoured cars in France in 1915 and 1916, were in fact
still being made. Moreover, since” it is practically impossible to get a new article now,
and if the existing 6-pdr is not sufficient, we should try and adopt a gun which is in
supply.” 32

37 W0.158/ 859,
38 thid.

39 1bidl.




Bingham's comments came in answer to an investigation by members of the
Board into the possibility of acquiring a " quick-firing, high muzzle velocity "Pom-
Pom" 6-pdr gun of .40 Calibre” ( as Seely had warned Stewart in July ). Such a gun

would necessitate a long barrel, much longer than the existing 6-pdr, (similar in fact to

the .40 calibre, 6-pdr gun mounted on the original Mk I}, and the members were told
that since the Navy enjoyed priority in long barrelied guns it would afmost certainly not
be sanctioned. 47

The Admiralty again made its presence {elt when, al the same meeting, a
decision had to be made regarding the inncr and outer shiclds for the 6-pdr guns fitted
to the male Medium 'C' tanks. J. B. Maclean reported that a decision would have to be
made as to whether thesc shiclds would be 9 or 12 m/m thick . He said "the thicker
shields [ which used more steel 1 could only be obtained at present at the expense of 6-
pdr guns." 41

At the "Discussion on Armament for Tanks", on 23 January, the War Otfice
demanded 17, 678 machine guns for tanks. This figure was expanded by a further 8,
250 for the Inter-Allied programme, making a total of 27, 000, equal to an output of 2,
500 per month, possibly rising to 3, 000 in 1919. Responding to this Licut-Colonel S.C.
Halse, Deputy Controller of Smal!l Arms and Machine Gun Supply, reported that there
was a stock of some 4, 000 guns without allowances for spares, and an output of
approximately 2, 200 for the first six months was possible. This would give 22,400 of
the required 27, 000. The deficiency would, suggested Layton, probably be made up
through "salvage, failure to live up to programme, etc." 42

Steel for mechanical warfare

[t is clear that the MWD cxperienced some difficulty in obtaining engines,
production capacity and in developing units of sufficient power and reliability, This
was due largely to the intensity of compeltition , but also in part to the tank's telescoped
time scale of development. The availability of armament for the tanks ( both guns and
machine guns ) was hampered by competition from the Navy for both the basic raw

material from which to masufacture them, and, in the case of the fong barrelled guns

40 The importance of the long-barclled guns io the Navy and the prionty thal it exercised over these
guns was amply demonstrated by the Tact that the lirst items ta be salvaged [rom the (irst lank battle
casuallics on the Somme in 1916 were the guns - they were salvaged specifically o arm merchant
shipping against German 11" boat atlack.

H w0 1587 861.

w0 158/ 867,




for the male tanks, for the [inished product too. Compromises had to be made mn terms
of design and efficiency for both engines and guns. Towever, these difficulties should
be seen in context, For a newly created body (MWD) and an equally new ( one might
say revolutionary ) machine of, at best, only modest capability, the tank did
surprisingly well in gaining the level of support that it did. It should not be forgotten
that at a time of very scarce resources, and when claims on those resources were heing

made by established and cssential weapons and logistical systems of proven worth, the
tank's development was never seriously hampered by neglect. This is highlighted by the g
the fact that the MWD's steel orders were always mct in full.

The estimates for steel requirements for the first half of 1917 were discussed in
tate 1916. Based on demands from the MWD it was decided ta allocate 25, 000 tons for
the first six months' tank production.® It was, however, recognised that if the Mk IV
programme went ahcad, as it did in early 1917, this figure would have to be doubled.

In December 1917 it was decided that allocations for 1918 would be increased to 8, 000
tons 4+ per month. This figure was increased still further in January, when the MWD
was allocated 3,480 tons per week .43

Material Requirements Per 100 Tanks ( in tons) 4
Heavy tanks Medium Fanks.
Armour plate.....c..cocevriceennne LIOO e 580
Steel v 1,930 el 1,161
Steel alloy ..o JO0 e TS

COPPCT cevevevimriieniiiiini e B2 et as et ebae s w13
Yellow metal coooveee 38 e 33
ATUIMIDIUIM ot i rene e B

For the first six months of 1918 the MWD was allocated 3, 480 tons per week.

However, it took up only 61 per cent 47 of its steel allocation, and it was only in the

M of M., Voi Vil PLlL, Chl, p.21.

44 Ibid, p 22, and Admiral Moore's cstimated requirements fur MW supplied to W.M. Page of DMRS
(14 December 1917) in MUN 4 / 2801.

43 First class status was reflected in @ massive inercase in sieel allocation from 2, 000 1o 3,4%0 tons per
week, These figures are taken from M., S. Birkelt, Statistical Of(icer for the Nationa! Federation of ron
and Steel Manulaclurers, "The Iron and Steel Trades During the War®, in The Journai of thie Royal
Statistical Scciety , May 1920, p 362.

M1 of M., Vol XII.PUIL Ch IV, pp 58.

7 Caleulations based on ligures from Rirkclt, " The tron and Stead Trades During the War", pp 361-5.
g 1 PP




final month of Junc that dispatches came near to matching altocation when 3, 312 tons
were dispatched. For the second half of (he year the weekly allocation was reduced to
1, 916 tons. Towever, weekly dispatches rose to 2, 547 1ons, 8 representing an increase
of some 424 tons per week on average over the {irst six months.

A little simple arithmetic, off-setting the surplus of steel accumulated in the
first six months of 1918 with the deficit ronning in the latter six months , demonstrates,
in theory at Icast, that 900 tons of steel per week over the whole year that had been
allocated for tank production which was not used by the MWD These figures reveal
that there was no shortage of steel for tank manufacture. The MWD was able to draw
on supplies of slee] over and above their allocation for the last six months of 1918. In
fact if we look at the stecl requirements for both heavy and light tanks we can see that
on average there was sufficient steel left over at the end of cach month of 1918 to build
two extra heavy tanks per month or, alternafively, three light tanks.

M of M., Vol VII, Appendix Vi, ChlIL, p 158,

49 Figures reached by deducting the figure dispaiched (424 tons per week) above the 1,916 tons per
week for the second half of 1918 {yom the average weekly surpius not dispatehed during the first six
months ol the year (1, 357 - 424 = 933 tons per week) on average alfocated 10, but not laken up by the
MWD.




Section Two

Obstacles to Employment

A considerable number of obstacles had to be surmounted before the tank
could be effectively employed in battic. The tank was almost totally reliant on the
railways for movement about the Western tront, with the effect that the rail network
was periodically subject to considerable dislocation in order to mect the special
demands made by tank transport. To carry tanks by train required specialised rail
wagons. These had to be designed and produced in large numbers al a time when vital
manufacturing capacity, skilled tabour and materials were in short supply. Moreover,
when at last the tank was abie to operate under its own power, its performance was
found to be poor, and its mechanical reliability suspect. Any of these weaknesses could
arguably have ended the tank's future, and might easily have justified the curtaiting of
its expansion. Yet there is no evidence of this. On the contrary, despile only limited
stuccess in 1916 and 1917 its research and development programme coutinued to
expand with the support of Haig and GHQ. Moreover, support for the creation of two
salvage companies within a short time of the tank's early debut highlighted continued
enthusiasm for the tank . Even the so-called "battle of the spares” was a contest over
which should have priority, spares or complete machines, and not whether (he
programme should survive at all. By late 1917 early 1918 this had been largely settled.
And finally, at a time when the supply of skilled manpower was critical the Heavy
Section / Branch / Tank Corps was able to expand from four companics in fate 1916 to

54 in late 1917 ( a proposal to increasc this to 102 was passed in July 1918 but was not
implemented before the Armistice).

Despite obstacles which might have ended, or at least severely curtailed the
development of other weapons, the tank continued to elicit enthusiastic support at the
very highest levels.




[5]

Transportation

A discussion of the difficulties involved in the movement of lanks from their

place of manufacture to France and, once on the continent, about the battlefields is

important if we are to appreciate the enormous logistical obstacles to their successful

employment . But it is also imporlant for another reason. Namely it highlights the
considerable lengths to which the War Office, the Army and the Ministry of Munitions
went to ensure that tanks actually got to the front. Tanks were not easy to move, and
the fact that considerable efforts had to be made to accommodate them and their i
parlicular needs, especially at a time when all available rail movement was utilised to
its maximum capacity just keeping the BEF supplied, goes some way to suggest just
how much across-the-board support the tank received. The construction of special rail
wagons ( "Rectank” ) in particular, and in general the building of special ramps to

facilitate entraining and detraining of machincs, together with the laying of extra lines
to the front, all occupied valuable time, manpower, and materials at a time of national
shortage,

The movement of tanks by rail

General Elles pointed out in March 1918 that "...without trucks to move them

by rail {tanks} are next to useless... ."! The problems associated with the transport of

tanks were, therefore, chiefly those ussociated with rail movement.

The first machines destined for France arrived at Bernersfield Faom, Elvedon in
late June 1916, The farm was located near a small wayside station called Barnhaim on
the line between Thetford and Bury St. Edmunds. The public had been denied access o
the area since the middle of the month. The train arrived at night and the machines
were unloaded and driven across country under cover of dark in order to avoid prying
eyes. The Great Eastern Railway, which was responsible for transporting the machines

to Hlvedon, was soon involved in the construction of a side line between the station and

WO 158/ 865, Blles's paper on the use of tanks (19 March 1918).




A Mk V (ank being loaded on a rail wagon at the Metropolitan Works, Birmingham in
tate 1917 or early 1918. The naval officer is almost certainly a member of the MWD's

transport scction which initially comprised former members of the disbanded RNAS
Squad 20.







The tank in the bottom picture is a Mk VIIL. Given that only one test model was built
and tested during the war, this picture was almost certainly taken in Glasgow, perhaps
near the NBL Works where the Mk VIIT was erected.




| THE RAILWAY GAZETTI '

Tank Loaded for Transportation. Front View.




Mk V tanks being loaded by means of an end ramp for transport to the (ront - near La
Vicogne in April 1918. It is worth pointing out that atl the tanks are facing the same

dircetion for detraining at their destination.






Once again tanks being loaded ready for transport Lo the front . This time they are Mk
IVs being prepared for the battle of Cambrai. The loading ramp is constructed from
railway sleepers. Also noteworthy is the fact that each machine is carrying its own

fascine to enable the tanks to cross wide trench systems.







The roll-on-roll-off train ferry which was first introduced February 1918. The idea of
a channel ferry was first discussed in 1916, but did not reccive the go-ahead until late

1917. A tank (covered by a tarpaulin ) can be seen on the port side, under the gantry.
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the camp. By mid-August, after trials at Efvedon, the machines were entrained at
Barnwell, once again at night, for embarkation to Avonmouth from where they were
shipped to Le Havre. Once in France they were entrained for their final journey to a
point some fifteen miles behind the lines where they made ready for the attack on 15
September. 2

Subsequent shipments of tanks were to follow much the same route. In early
1917 testing grounds were opened at the main centres for production 3 They were
established at Oldbury and Saltly, for the Metropolitan Works, at Scotstoun for the
Coventry Ordnance Works, Wm. Beardmore, and fater North British Locomotive, and
in Linceln for Fosters. From here they were sent by rail directly to the south coast, or to
the training camp at Wool, Dorset. The usual port of embarkation was Portsmouth
which had a sufficiently powerful crane to litt the tanks from their ralway wagons on
to the waiting ships.* The same rationale applied in the choice of Le Havre as the entry
port into France.” It possessed a 60-ton crane capable of off-loading the tanks onto the
waiting railway wagons for their irip to the Central Stores at Erin,® and later Teneur.

The first tanks ( Mks 1 - [l } were fitted with larger sponsons than the later Mk
[V, and unlike the Mk TV, they did not swing inboard to {acilitate easy transport. On
these models each sponson, weighing some 35 cwi ( including the gun), had to be
unbolted and transported separately. The sponsons were loaded and unloaded five fimes
on a typical journey from the manufacturers to France. involving a considerable
amount of manual labour.”

The manoeuvring of tanks and sponsons required a degree of specialised,
technical knowledge and was initially given to that body of men which had from the
first been involved with the tanks and their predecessors, the armoured cars. These men

were taken from Squadron 20, RNAS . They formed the Transport Section of the

2 History of the Tank Corps Technical Qffice and Workshops, p 1. The Tank Museum.

3 Stetn, Loghoak, p 90.

‘t See chapter onc. The London & North Western Railway was responsible for the transport of the
machines [rom the Metropolitan lesting ground s Oldbury and Saltly froin the station at Spon Lane, The
London & North East Ratlway perforined the same funetion from Fosters of Lincoln. Presumably, as the
war progressed and centres of production expanded, the tesling ground in Glasgow linked up with these
raffways.

51 ¢ Havre was also the closest main porl io Amiens which had been designatcd the centre of British rail
operations in France. Tanks weighed befsveen 15 and 35 lons , depending on the type and model.

6 The siles for the Tank Corps Central Workshops and Stores.

7 Stern, Logbook, p 90.
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MWSD within whose remit the transport of tanks lay until late 1917, when the Tank
Corps, in theory at least, took control of both transport and testing.®

The severe constraiits ptaced on the movement of tanks by the necessity of
having lo move them via centres where sofficiently powerful eranes were located was
further complicated by the fact that tanks had only a very slow and uncertain reverse
gear.” This effectively restricted the tanks to detraining in one direction only. It was not
unknown for tank trains to arrive at their detraining station only to find that the wagons
were pointing the wrong way. As a resull the roules taken by tank trains had to be very
care{ully worked out in advance in order that tanks arrived at their detraining points
facing the ramp. The fact that for reasons of secrecy they were nearly always
transported at night further complicated what was already a very tricky procedure.

All of this made the movement of tanks a very time-consuning exercise. ‘Fhere
was little heavy lifting gear outside the main ports. Side and end-loading platforms
were hardly known on pre-war French railways. These" took time to construct, were
easily seen from the air, and confined the movement of tanks (o fixed points." 10 Also,
thetr construction in sectors close (o the [ront was an immediate signal that tanks were
likely (o be deployed in that area. "It was found to take 20 men ten hours to buidd a 1 ip
7 ramp of sleepers."!! Particular care had to be exercised by the locomotive drivers
when aligning their trains as the slightest error on their part could result inn a collision

between their GO0 ton trains and the relatively fragile tank ramps. The loading and

8 There is some confusion vver exaclly who was responsible [or both (esting and transport in the second
hail of 1917, The testing of tanks a( the esting prounds near the manufacturers was nominally given to
lhe Heavy Branch (Tank Corps) by the Tank Commtities in May 1917, but this was not to be
implemented uniil later in the year. Bul it is unclear when this actually took place, Sce clhapler one for
more on this.

Responsibility for transport secins 10 have followed much the same course. The History of the
Ministry of Munitions and Albert Stern's Logbaok both suggest that the Transport Section was made up
of men from the RNAS, Squad. 20, However, the History of the Tank Carps Technical Office and
Workshops., suggests that it was the men of 711 Coy ASC , M'I" who were responsible (or the transport,
of the early machines. Perhaps this reliects the "mixed parentage” of the Heavy Branch. The weight of
evidence suggests that the men of Squad. 20 played the more signilicant role. The Transport Section was
responsibie for the movement of tanks from the testing grounds to Heavy Branch (Tank Corps) HQ in
France unul well into 1217, The RT& D of Central Stores assumed responsibility for newly arrived tanks
at T.e Havre from January 1918, Bul such wag the tension that existed between the War Oflice and the
MWSD - they were not officially talking to ane another for much of the second half of 1917 - that il s
vnclear when this transfer of responsibility ook place. and how elfective il was when il did.

9 The heavy lanks had a reverse gear of about .9 m.p.h. A combination of no visibilly 1o the deiver's
rear, an extremely noisy environment making an outside observer's insiructions very difficult if not
impossible o understand, and a lack of sensitivity tn small adjusunents to direction all rendered the
detraining of tanks [rom their wagons in reverse gear practically impossible, certaraly withoul couriing
disaster. David Fletcher, librarian at the Tank Muscum and an authority on tanks, particularly of this
period, has driven the Museum's First World War tanks and this judgement is based on his expertence.

10 A M. [lenniker, Official History of the War Transport on the Western Front, 1914-18, p 312,

11 1bid, p 311.
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untoading of tanks via the end of the wagons often resulted in considerable damage 1o
the wagons.

Major E.-W. Hick's, Royal Engineers,report "Movement of Tanks" (26
November 1917) on the transport of over 480 tanks in preparation for the Battle of
Cambrai ( 20 November 1917 ) emphasises many of the logisticat difficulties invofved
in moving large numbers of tanks around the battlefields of France:

*On the Sth September 1917, I was asked...to advise on the technical question of handling a
large number of 'Fanks secretly and quickly (or an attack which was under consideralion,

The first proposal was to send Forward 200 Tanks in one hight. These would all ave (o be
forwarded, received and detrained in the hours of darkness before midnight.

1 found it was possible 10 erect the vsual type of ramp [or end entraining al the following
stattons which were the stated seclor of the Itont :

RUYAULCOURT 2 reads
YTRES 2"
SOREL 2 "
HELUDICOURT i

It is necessary to have a straight approach, and in 5 of the 7 sidings ondy half' a train iength ( of
12 tanks ) could be deall with at u Lime. I considered this not sulficient accommedation {or so [arge a
number of Tanks in u (ew hows, T therefore proposed side-ofl loading at twa sites { BERTINCOURT
and NEW FIRUDICOURT, near EPEHY Avoiding Line ).

I went to Erin on the 18th October and found {rom the *Tank" Corps standpoint, side delraining
was possible, and arrangements proceeded on this basis, JL was later [ound thal the number of Tanks to
be employed would exceed 200 : that they could not be sent forward in one night @ that side detraining
was not admissible. It was therelore decided (o convert BERTINCOURT and NEW HEUDICOURT inlo
end detraining ramps built across the main line.

Tanks were concentrated at PLATEAU, at which giaion 5 ramps were huilt in addition (o one
which was alrcady there. 75% [sic] of the number were detrained al PLATEAIT and later ontrained [or
the {orward stations, The remaining 25% went through without deuaining at PLATEAU,

It was necessary [or the Tanks (o arrive at the detraining potnl facing the ramp so that tdicy
should not have o walk oft backwards. This was arranged by each forward detraining point having ils
own calmining point at PLATEAU. T'o allow [or contlingencies and also for the 25% which came
through without detraining at PLATEAU, a chord line was introduced at MARICOURT Junction. This
line was used nightly during the move. Cross-over roads were ingerted al YTRES and OLD
HEUDICQURT for dealing with the traffic.

Tanks arrived at PLATEAU in trains of 15 tanks. Difficulty was anticipated in shunting in these
heavy Lrains ol about 700 (ons gross against a ramp weighing about 20 tons. We experimented with
hitting one with a loco, and found the ramp would stand a considerable blow withoul serious distortion.
[n practice however we [ound it impossible to ensure the trin being in place at the end quite wilhout a
shock. The momentum of 700 tons even if hardly travelling was enough to damage the ramp sufficiently
(o pul it out of action. One was so destroyed after 55 Tanks had been detrained, and vel all witnesses
were unanimous in saying it was not a rough shunt whiclh had done the damage."

The author then went on to describe( referring to a diagram which is sadly

missing) the considerable effort involved in re-designing and strengthening the ramps
made necessary by the effect described above,

*Owing to Lthe seereey of the move it was laid down as a [irst essential that the ramps at the
fonward stations werg not 1o be stated before 48 hours before the move commenced. Also owing to the
secreey it was impossible o instrict gangs or even warn anybody of the work in prospect nntil very
shortly before the building had to start.




Very careful {orethought was nceessary therefore in (1) Designing the ramps (2) Working out
(1) the bitl of gnantitics (b) the lisLof wols required (¢) number of men required (d) length ol time
necessary (3) Preparing all special parts beforehand and distributing these and all taols the day hefore
construction began. 10% cxcess malerial was sent Lo each ramp and in addition a stock was keptata
central point in case of damage to any ramp.

In actual result the quickest time [or building a ramp was 6 hours with {5 men, This was tor
actual building, the preparation of the track and levelling of foundations having becn done the previous
day. The average time was about (G hours with 20 men.

The wolal number of T'anks tovwarded to date is 486. They were sent in 9 trains (of 12 Tanks) on
cach of 4 nights, and the balance later.

For the first time, each tank had o carry a large [ascine on its back , which weighed 30 ewl. and
was 4' 6" in diameter, It was necessary (o put this in the travelling position before leaving PLATEAU.

When ] was at Lrin making cxperiments and learning what | could about Tanks, I had a fascine
Ioaded on 1o the back ol a Tank on a truck . I measured this und found it was 15' 6" above rail level. ‘This
{ was assured was the traveling position, bul when the first night's trains went forward from PLATEAU ,
many telephone wires were carried away, and on measurements being taken, it was found that there was
considerable variation in sizes, and the highest were over 18 [rom rail level, which up 1o now has been
the suendard height for wires crossing the raillway." 12

One of the most critical problems associated with the transport of lanks was the
availability of suitable wagons. The need for specialised wagons had not gone
unnoticed by the Director-General of Transport, who had forcscen the problem in
December 1916.13 At this time he had asked the Great Western Railway Company for
50 wagons capable of carrying 25 tons. Meanwhile, existing wagoans had to be pressed
into service. The Nord Railway * had a type of flat truck capable of casrying 20 tons,
but when loaded it could not travel on the Etat system, which served the Havre area,
owing o the load being too high. However, the Etat system had at its disposal 50
wagons designed to carry 25 tous caclt. Because no alternative could be found it was
these wagons which were used in the build-up to the Cambrai offensive, in November
1917. The 28 ton Mk IV machines which featured so prominently at Cambrai were a
considerable burden to wagons designed to carry a maximum load of 25 tons, It was no
surprise that, of the 43 wagons of this type used, 28 were later found (o be so badly
damaged as to be unserviceable.!5

The French possessed wagous designed te carry railg, but owing to the
tremendous pressure to lay new lines, and maintain the existing system, they could not
be spared. British wagons designed for the same purpose could carry 48 tons, but the
bodies of the wagons overhung the bogics, which often resulted in damage to the

wagons when tanks were loaded and unloaded from the end. Like their French

12 Byiter papurs, B/ C ¢ 1, Sec the map of the rail network in chapter 11 for the Iocation of the rail
stations mentioned in this report.

13 A M. Henniker,?ransport on the Westera Front, {91418, p 307.
14 The Nord Railway covered that area of France within which the British scctor fell.

15 A M. Henniker, Zransport on the Western Front | p 306,




equivalents, they were also in great demand and scattered throughoul northern Irance
and Belgium. When in November 60 were required for the build up to Cambrai, only
24 could be gathered on time. 10

By June 1917 the Great Western Railway had delivered the 50, 25 ton wagons
ordered in December 1916 17, with a further 26 to follow later in the year. These later
wagons were fitted with screw-jacks which enabled the weight of the loading tank to be
evenly dispersed over both bogies rather than being borne by just the one bogie as it
had been with the carlier design. In April 1918 orders were placed for wagons capable
of carrying 35 tons. This was later increased to 38 tons.!8 These specialised wagons
were called "Rectanks" { Railway Executive Committec's Tank Trucks }. By the end of
the war there were nearly 400 of these in use in France.19 Attempts were also made to
remove the tell-tate construction of off-leading ramps from the front. The manufacture
of "tank ramyp wagous” was intended to combine the wagon with its own built in ramp
which could be lowered in a relatively short time. As an experiment six of {hese were
built in France out of old wagons. They proved so successful that a further 2 1pwpose-
built wagons were ordered from England. One of these wagons was eventuoally
included in every tank train. 2V

The movement of tanks from England to France was to remain a protracted and

Jabour-intensive process unlil the first Channel ferry 2! came into service in February

16 1bid, p 307.
{7 Ihid.

18 [bid. Sce also Don Rowland, British Raitway Wagons, p 125, and Peter Tallow, LN.F2.R Wagons
p 100.

19 A M. Henniker, Transport or the Wesiern Front, p312. The exact number of Rectank wagons buill
in Britain during the war was 905. This {igure can be broken down : the Greal Western Raifway Co.,
Swindon, butlt 78 38-lon wagons in three lots in early 1918 ( Donr Rowland,British Rail Wagons, p 125
¥; Midland Railways, Derby Works, buili 40 35-ton wagons in April 1918 ( R.J Essery, Midiand
Wagons, p 168); and the Leeds Forge Co., buift 787 wagons during lute 1917 and 198 ( The Railway
Gazelie. 21 Seplember 1920, p 20} Of the 905 sonte 240 were presumably butlt for the United States
government 1o ranspart their tanks about France. Evidence lor this can be found in a series of letters
wiitten during Febroary 1918 between the Director of Railway Materials, E.W. Allen, and Colonel
Wright, Controller of Iron and Steel Production | MUN 4/ 2801], concorning this order and the
avialabilily ol some 3, 600 tons of steel nceessary (o build thent. The production capacily was available
as Mr Allen wrote (23 February 1918), “The wagons they [ the United States | require are 1o be exaclly
similar 10 those now being built by the Teeds Forge Co., Jor the Conveyance of the Brilish Fighting
Tanks." TLis not at all clear that this order was finally sanctioned, but the fact that such a large number of
wagons was built would support this, Further, il is not inconceivable that a certain number of thesce
specialised wagons, perhaps a nupber approximadte to the United Stales arder, were also built for the
French Army to facilitate the movement of their heavy tanks ( British tanks, since the French inodels
were ol a light or medium design}. One might therefore, support the the Official History's Tigure of some
400 in use by the BEF.

20 A M. Henniker, Transport on the Western From. 1914-18. p 312.

21 History of Tank Corps Technicat Office and Workshops, The Tank Museum, Ch. 11, p 21
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1918. Fhis roll-on-rolt of train ferry enabled the tanks to be transported directly from
the testing grounds in England to the tankodromes in France without having to be
unloaded from their Rectank wagons. The first tanks to be shipped by the ferry arrived
in France on 27 February. The trip from Birmingham to Teneur took just 48 hours.
Captain T.E. Wender, officer in charge of the Receiving, Testing and Despatching
Scction of Central Stores { RT & D), commented in May that tanks were arriving from
Fngland by ferry in unprecedented numbers. Whereas it had been previously unusual
for 20 machines to arrive in a day, he recalled that on one occasion 492 had arrived,
completely swamping the reception staff. 22

Tanks under their own power

Once the tanks left their rail wagons they still trailed behind them a long
umbilical connection from the nearest standard gauge railhead. The tank was entirely
dependent on vast quantities of fuel, oil, grease, spare parts, ammunition and a host of
other items indispensable 1o the tank’s progress, all of which at some stage of their
journey from stores to the forward tank depots would be moved by rail and road. The
logistical problems posed in attempting to keep tanks in the forefront of the military
advance were enormous.

After the tanks had been transported by rail to within a relatively short distance
of their starting point for the next day's battle ( invariably by night to maintain secrecy
), anew sel ol problems emerged to do with the difficulties of moving tanks under
their own power. Transport problems were discussed at the first meeting of the "New"
Tank Committee on 26 November 1918 :

" If sent by road | that is under its own power a tank] must not be too
heavy o cross the bridges it will meet with, or special arrangements for
crossing streams, rivers etc., must be made for it. If sent long distances
by road the wear and tear on certain parts may be very heavy belore it
arrives in the fighting area.” %

Wet and boggy conditions highlighted the tank's poot off-road performance which
often confined them to the roads on their way to the front . This was an entirely
unsatisfactory situation given that these roads were always very congested with vital
motor transport. The natore of the tracks and the weight of the machines conixributed to

the serious damage and congestion of the road network. Ironically for a machine so

95

22 1bid, Ch 111, p 9.

2 WO 1587 859, This is a point will be raised again in more delail in {he discussion on tactical
employment during the {ast 100 days.




reliant on rail transport for fast and efficient movement about the country, the tank
could unintentionally do a great deal of damage to the rail lines themselves. Further, the
lines themselves could at times prove an obstacle to tank movement. Special ramps, or
at the very least make-shift arrangements involving railway sleepers, had to be used (o
cnsure that not only did the tanks' tracks not damage the rail lines as they crossed
them, but also that the tracks themselves were not damaged by the manoeuvre. Furtber
compounding the difficulty of moving tanks around under their own power, their
passage to the front lines had to be cloaked in darkness as had been the case with the
tanks' earlier trip by rail, but now it required the added assistance of the RFC / RAF to
over-{ly the tank manoeuvres providing a sound barrage to mask the noise of the tank
engines. All of this in order to preserve scerecy of movement.

Until March 1918 the limited employment of the tank and the static nature of
the war 1meant that, although thesc problems could not be ignored, they were
manageable. But, once the German spring offensive and the Allied counter-offensive of
July reintroduced mobility to the battlefield, they became critical. The tank's poor off-
road performance together with its inability to cross even relatively small rivers without
the aid of engineers and wooden cribs, soon found the tank flagging behind the British
advance once the Hindenburg Line had been broken. The tank could not even make use
of most road bridges which, in theory, offered a means of crossing the numerous water
hazards which faced the British advance in late September and October, since most
were not capable of carrying the weight of a heavy tank . Moreover, to have relied on
road bridges Lo assist in the forward movement ol tanks would have led to the
dangerous bunching of tanks at key strategic points rendering them vulnerable to
German artillery or sabotage attacks.

In conclusion. The introduction of the Channel ferry not only meant that tanks
could be delivered in record time and numbers, but also that other stores and vital
materials could also reach France with the same efficiency. However, a general
shortage of locomolives and rolling stock for the BEF in Belgium and France ( not
until the final three months of the war would Britain approached self-sufficiency in
these ), and in particular a lack of specialised wagons prevented this efficiency being
reflected in the distribution of tanks and their stores about the battleficlds of France.

By the early summer large numbers of Rectank wagons were being manufactured, thus
providing the solution to one problem. But by this time having the locomotives and
rolling stock counted [or little when German saboteurs were destroying and mining
vital rail and road links in the wake of their rapidly retreating forces after the failure of
their spring offensive. 2 The problem by the late summer of 1918 had therefore shifted

24 A M. enniker, 1ransport on the Western Front, p. XV, The German spring oflensive set back the
expansion of the British railways in France when some 300 locomatives and pelrol tractors { used for




from being one of a shortage of rolling stock with which to transport tanks to one of a
shortage of rail lines to operate them on. At the same time the performance of the new
Mk V tank, which made its debut on the battlefields of France in the summer of 1918,
and which represented a technological improvement on the Mk TV, still suffered from
suspect rcliability and limited cross-country capability. Therefore, like its predecessor,

the Mk V was still confined to operations in the immediate locality of standard gauge

raitheads. On 31 Qctober 1918, General Furse made a statement to the Tank Board
which again focused on the tank's dependence on rail transport : "Tanks [are| an urgent
necessity, yet they are useless unfess there arc sufficient locomotives to transport

them." 25 This will be discussced in greater detail the chapter 1.

pulling on e narrew gauge tines ) had to be stripped of vital parts and abandoned to the German forees,
Also some 2, 000 wagons had to be burnt rather than lct them {4l into the hands of the cnemy:.

23 W 158 / 867. Tank Board mccting {31 Oclober 1918)
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The Imperfect Machine

The tank had evolved from an agricultural tractor to the most sophisticated and
technologically advanced weapon of war (outside of the battleship aeroplane) in less
than three years. However, its mechanical novelty was not matched by reliability on the
baltlefield. It was, therefore, the mechanical frailty of the tank which was to prove the
most significant factor in determining the tank's role on the battlefield, confining it the
a subordinate, peripheral role of an infantry support wcapon.

Early development

The story of the development of the tank has been told time and again. This
thesis will, therefore, touch on it only briefly in an attempt to convey some of the
enthusiasm and support that the tank project recieved, and also to stress again the pace
of technical development which inevitably led not only to probiems in the drawing
offices and erection workshops in England, but atso on the battletields of France.

In his memorandum of 28 December 1914 Lieut-Colonel Maurice Hankey, '
Secretary to the Committee of Imperial defence (CID), posed the rhetorical question :
"Can modern science do nothing more 7" What concerned him was the growing
impasse to open warfare presented by the maze of trenches and other fortifications
which had been springing up on the western front. He suggested a possible solution to
the problemn, involving engines, bullet-proof armour and heavy rollers for crushing
barbed wire. When the First Lord of the Admiiralty, Winston Churchill, read this
memorandum he was inspired, on 5 January 915 to write to the Prime Minister H.H.
Asquith, to state confidently that :

" It would be quite casy in a short time to fit up 2 number of steam tractors
with small armoured shelters, in which men and machine guns couid be
placed, which would be bullet-prool... I he caterpillar system would allow
trenches to be crossed guite easily and the weight of the machine would
destroy alf wire entanglemnents . Forty or fifty of these machines {would
be enoughj..the cost would be small. If the experiment did not answer what

1M of M, Vol XIf, P, Appendix 1. p 80,




harm would be done 7" 2

The Navy had been actively involved in the development and employment of
the tank's immediate predecessor, the armoured car. The Armoured Car Section of the
Royal Naval Air Service { RNAS ) had been established by Churchitl on 1 September
1914 to recover navy pilots forced to make an emergency landing in the Dunkirk area.
Armoured cars developed by Commodore Murrey F. Sueter and Squadron-Commander
( later Major } 1.G. Hetherington, were armed with a revolving tustei, machine guns
and overhead armour protection. There was also a heavy version which was armed
with a 3-pdr gun. These cars , whilst obviously very diffcrent from the (anks ol late
1916, were part of the evolutionary process, and experimental work done on armour-
plate for construction on these cars at Wm. Beardmore, Glasgow, was to prove
invaluable for tank production.3

But the Navy was not alone in spotting the potential of mechanical warfarc. The
Army also had its team of enthusiasts, Major ED. Swinton, Colonel M.P.A. Hankey,
who was Swinton's immediate superior at the CID, and Captain Tulloch, a ballistics
expert formerly of the Chilworth Powder Co, complcted the trio which shared the idea
of creating a "land crujser." ¢

In January 1915 the trio approached Maj-General Scott-Moncrieff, Director of
Fortifications and Works, as the person most likely to be receptive to "their" idea.
Tulloch's idea for a bullet-proof, motor-driven, personnel-carrying and armed vebicle
pre-dated the war by several years. After its debut in September 1916, once the secrccy
which shrouded the infant machine was lifted, various "inventors" emerged [rom the
woodwork to claim the invention as their own. But in reality it was an idea whose time

2 Gilkert, Churehill © A Life , p 293, 1L is ironic, perhaps, that here Churchill felt that "forty or fifty"
machines would be sufficient to prove the new weapon's wartl, yet some eighteen months later he was
onc of the most vociferous critics ol the curly employment of the first lanks - 49 tanks in all - in
September 1916, when as onc of many critics he suggested that the tank’s debut should be defayed until
grealer numbers were available.

3 Armoured Car bodies wete produced al Wm. Beardmore, Lid., Armour-Plate Depattment, Parkhead,
under the supervision of department manager T.M. Service and with the assistance of Licutenant K.
Symgs, representing {irst the Royal Naval Air Service, and later the MWSD ( & pust he held untit
October, 1917}, The department conducted exhaustive tests on sicel of vayying thickness and typc using
the German Mauser 1ifle bullet, and even a captured German machine gun supplicd by Colonel E.D.
Swinton. Licutcnan( Symes is reported 1o have fired his rifle [rom a position " just round the corner...".

Incidentally, it is worth mentioning, in regard to Lhe rapid evolutionary change in design which was
to prave such a problem for tank production continuity, that Service experienced similar problems with
the tank's forerunner. “So rapidly”, he wrote in the Beardmore News, 26 Fcbruary 1919, "were opinions
changing in thesc early days thai the [armoured] cars were obsolete as soon as [Titished and the design
improved as experience was rapidly gained."

# Ibid, p 10.
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had come. 5 The Army team envisaged their machine moving on "caterpillar” tracks.
Swinton had in mind the tracks uscd by the Holt Caterpillar Tractors, of the United
States, for his machine.® Swinton submitted his memorandum entitled: "The Necsssity
for Machine Gun Destroyers",? to Sir John French, Commander-in-Chief of the BEF
who, on 22 June subsequently forwarded it to the War Oftice. In his memorandum,
Swinton suggested detailed specifications for his machine. Although the idea of an
carly armoured vehicle had been discussed and early experiments had been conducted,
there were no fixed specifications for the first tank. At this time no one knew exactly
what the War Office wanted.

Swinton's specifications called for a machine weighing some 16 tons when
fully manned and equipped. It was to be armed with a "2-pdr quick-firing Maxim and 6
Madsen ritles."8 It was to be capable of achieving a speed of 4 mph over flat ground
and crossing a ditch four feet wide (anything wider should be passable by the machine
first climbing in and then climbing out ). The armour-plate should be capable of

5 The original idea far a "Tank" like vehicle was not confined to the British Isles, In 1941 Gunther
Burstyn, an Auslrian inveator, offered his designs to both the Austrian and German goveraments who
botli rejected it, In 1912 the British Army rejecled Australian Lancelot de Mole's ideas for a fracked
armoured fighling vehicle (David Fletcher, Landships British Tanks in the First World War, p 3, and
Chamberiain and Ellis, British and German Tanks of WW 1, p 21), Alter the tank's debul, questions
were raised in the Brilish press and in the House of Commons as 0 who was responsible {or the design
and promot ion of the new weapon. Claim and counter claim involving Churchill, Lloyd George,
Commador Murry Sueler, RMA S Armoured Car Divigion, and Colonel Swinton amongst others, lniled
fully to resolve the issue. In November 1919 the Royal Commission on Awards to Inventors finatly
awarded £15,000 each to Mr. Tritton and Major Wilson, Other influential figures received lesser
amounts. Ycl the matter was not resolved to cveryone's salisfzction. A Scouish sugar planter named
R.F. Macfie, who was awarded £500 by the Commission, claimed Lhat this sum ¢id nol reflect his
coniribution to the early develupment of the tank. Retwrning from the West Indies 10 join the RNAS, he
recalled haw he had whilst in the Caribbean seen Holt tractors at work on the plantations and that his
idea and subsequent model based on this experience had in late 1914 provided Lhe inspiration for
experimentation with the creeping grip tracks by the Tandship Committce. ( 'I'he Maclie Papers,
Glasgow University Archives). Clearly, the idea was very much in the air !

© It is ironic, although perhaps sadly not out of keeping with the Britain's record of failure in bridging
the gap between invenuon and commercial production, that patent fees had to be paid to the Holt
Manufaciuring, Co., U.S.A, for what was, osiginally, a British invention.

Various attempts had been made throughout the 19th century to devise a workabie track system in
Britain, but with na success. As ever war proved the motive spur to over come the difficulties. In 1903
the War Office olfered a prize of £1000 {or a tractor which could haul a 25-t1on load lor a distance of 40
niifes withont stapping to take on extra water or fuel. The prize was won by R. Hornsby and Son, of
Grantham. David Roberts, Hornsby's Chicf Engineer, had visious of mechanising the whole of the
Army's artillery. Tn 1906 he fitted his own design of track 1o the prize winning tractor. The new machinc,
christened the "Caterpillar’, encouraged Roberts to experiment further. He filted wooden wheels and
tracks o a Mercedes car which reached a speed of 23 mph on Skegness beach - a record {or a tracked
vehicle which was not broken until afler W.W. 1. Yet, the Army showed little interest, seeing little
future for the track syslem. Hornsby's sold it to the Holt Munulacturing Co., of the U.S.A. in 1912 for
the sum of £4, 000. For the full story see the " Lincoln Tank Papers ".

T Maof M., Vol.XIL PUITL Ch 1, p 19,

8 Anautomatic rifle of Danish origin.
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resisting the German steel-cored armour piercing and reversed rifle bullets. 2 There was
also the suggestion that the machine should pivol in the middle if the weight proved too
hcavy for one set of tracks. These specifications formed the general basis for
discussion when the Joint Military and Navy Committee met on 30 Junc 1915, At this
meeting it was decided by Scott-Moncrieff and d'Eyncourt that experiments should be
condueted to produce a machine based on a revised set of specifications. The machinc

had to be able to go backward as well as forward, preferably at the same speed:

"... it must be able to bridge 5' gaps without falling into them , anything
wider it should be able to climb out of; it should carry petrol and water
to last at least twenty miles ; it must be able to climb parapets 5' high
and 5' thick; and have a weight not exceeding the strain on bridges created
by 14 tons on an axle with a pair of wheels." 10

Having decided on a basic design format, rescarch and development programmes into

sa called "Big Wheeled" and Crompton's "Pedrail” machines were abandoned in an

effort to focus resources. 11

The research and development programme continued at Foster & Co., Lincoln

who received the contract on 24 July to build the first machines ( up to 12 in total ).

o4

Inspired by the creative imaginations ol William Tritton, chief designer, and Major
Wilson, the works quickly produced a range of protolypes. The "No.i Lincoln
Machine" (also known as the "Tritlon Machine") entered eatly trials in September
1913, closely followed by "Little Willie" which began trials in December. But the most

successful design, and the one which introduced the now famous lozenge shapc, was

9 Experiments 1o produce armour-plate capable of resisting the German steel-cored armour picreing and
reversed bullels were being conducted at Wm. Beardmore's Armour-Plate Department, Parlchead, under
manager T.M. Service, and Lieutenant K. Symes, MWSD, Writing in the Reardwiore News | 26
February 1919, Service said "...the Germans about this time [were]....using their Mauser bullet in the
reverse way ... this gave the bulfet much greater penctralive power, so that the 7m/m plate which would
stop the butlel fired pointed nose foremost was easily penctraled, and it ook 10 mfim o stop the bulict
fired the reverse way".

He continued, "It was strong evidence of German preparation for the war that all Mauser bullets were
s0 constructed that they could be removed by hand and replaced in the reverse way in a few minutes.”
This does, of course, ask the question as o why the Germans felt they would need such ammunition
before the war - aircralt perhaps ?

Finatly, regarding the steel-cored builets "...the anmour piercing bullet , originated by the French and
produced later by the Germans, ... the] Iealure of these bullets was a central core of special hardencd
steel alloy which did not break up on impact, but could pass through o sleel palte with very little daumage
(o itself and stll with a fairly high velocity. ‘This new bullct necessitated much heavier plates and later
Tanks were fitted with 16 m/m ( more than 5/8%) thick."

10 M of M, Vol XIL PLIT, Ch 1, p 19

1 Big-Wheeled ( so-calied becanse they literally had big wheels of 15 fect in diameter) were
constructed by Fosters of Lincoln. ‘They were cssenliully giaht agricultural tractors with armour plate.
Pedratl machines were self-propeticd tracked trailers lited with armowr phated shiclds. Six of the former
and twelve of the laiter were ordered in February 1915




Another variation : a bridge-laying tank, 1918.
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begun when the previous two machines were still in their early stages (such was the
pace at which the tank project was developing - a pace which was never to slow ) and
was called variously "Mother", "Big Willie" or the "Centipede." It [irst ran at the
Fosters works in December 1915 and officially went {or trails at Hatfield Park on 26
January 1916. The success of these trials, as we have discussed above, led to the war
Office placing its [irst big order for 100 machines. The tank had entered the first phasc
of mass production.

There was a sense of tremendous energy and enthusiasm surrounding the tank's
development and production programmes, and the considerable achievements of those
involved. Yet for all this the tank, even in late 1918, was still lumbering and nnreliabie
; In need of constant attention and coaxing by mechanical attendants to keep it in
action. Inevitably the never ending changes in design - the result of on-going research
and development, which only goes to highlight the support that the tank enjoyed in
both civilian and military cireles - had a negative effect on the continuity ol production,
with neither the Tank Corps in Irance, nor the MWD in England being in passession of
permanently fixed drawings for any one tank. Inevitably, this had a knock-on effect in
terms of continuity of orders trom the War Office. Which tank model were they fo
order in large numbers ? To place such an order would be to commit the Army to a
machine, which given the rapid pace of technological change, was likely to be rendered
inferior it not obsolete by the next model to come off the drawing-boards of the
research and development personnel. But not to order one machine in large enough
numbers to enable the MWD secure manufacturing capacity risked the future of a large
scale tank programme, Incvilably, therefore, a "Catch 22" situation quickly developed.

Into action

The first machines went into action in September 1916 with large steering /
balancing wheels attached to the rcar of the tank. Some carried anti-grenade itames on
their roofs constructed of wood and chicken-wire. Netther of these innovations
survived the passing of the first Mk I model. Yet, to the casual observer successive
models of heavy tank would seem to have remained remarkably unchanged, reflecting
the not inconsiderable efforts on the part of both the MWD and the War Office to
achieve continuity of production where cver possible. Increasing the iength of the Mk
V* and Mk V#* by some six fect is an obvious cxample of the elfort to find
compromise solutions to immediate battlefield obstacles. The only rcal exceptions to
this rale werc the Mk V1, which did not progress beyond the stage of a wooden
prototype { largely because its design, featuring a centrally mounted gun, was too

radical a departure from the existing line of models and would, therefore, have posed
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enormous continuity problems in the production workshops and drawing offices ) and
the ilt-fatcd Mk V111 tank of 1918. However, in order to improve both reliability and
performance, it was necessary constantly to improve many small, but vital, internal
component parts - hence the absence of fixed drawings. The tank - both heavy and
medium machines - of late 1918 represented a phenomenal leap forward in the
technology of warlare, and was constantly improving. But Lo reiterate, it was still a
ponderous and essentially unrcliuble weapon whose capabilities fell considerably short
of thosc supposedly possessed by the"mythical" machine beloved of the so called
"pioneers” of tank warfare.

The personal account of Major F.R. Parsons's cxperiences in the 8th and later
10th Tank Batialions and in the advanced workshops reveals some of the obstacles

which had to be overcome on an almosl routine, daily basis in order to keep tanks in the
field :

" About Qciober [1917} we entrained for the Y pres area, detraining at Onderdom tater al night.
Here the Coy. Engineers and their field sections had a very hard 48 hours fitting on undilching gear
which had been iaken off old tanks. Somc sprockets had o be changed and there was other such work 1o
be done, The {ield scelion and 4 [ew of the crews had to work all night under very bad condilions as ©
ralioning, accommaodation, elc. A few men who could use a cold set and a sledge would have becn
invaluable as also would a lew rough drilling machines.

We had a long trek to Vormezeele, One tank being burnt out and two badly ditched before
getling there, While we wcere stationed here tanks were sent up beyond Y pres doing towing worlk,
breaking differs {differential gearing 7], getting hopelessly ditched and upsctiing baffic on the wooden
|1 roads, ete.

Aflter threc or four weeks of this we eventually got back to Monteneiscourt {or preparation for
the Cambrai battle. We fitted new sprockets to nearly all the tanks [also] unditching rails, got lascines on
board and practised with the infantry (or the forinight and then went up to Dessart Waood...where Lthe
Tanks were gol into [sic] as near a state of perfection as the (ield sections could make them. Nol a thing
was [orgollen or carelessly done and iy field worked with a will and a spirit they had never shown
before. 3

A very Uying treek {sic] on the night before Lhe battle broughl the Tanks to their jumping off P
place behind our front fine, Right up to the last minute all my fitters were going roum the lanks looking
to the lagt details, examining spare brake boxes, testing fan belts, looking for loase nuts, ete.

Dusing the Battle my field section again showed its worlh [or inspite of instructions they
followed up Ihe lanks, actually helping some of them out of ditches, 1 found them all ready and waiting
at the rallying potat. This is when the presence of the field sections was fell {or many of the lunks and
crews came back in very poor condition and during the next day or twa several new cxtension shafls,
cluiches, Auto-Vacs, ele., were putin and some of the tanks werc senl inlo action 2 or 3 limes.

The Batt. tecked |sic| back to Fins and again the ficld section functioned at high pressure for
about 20% of the tanks were reported fiL for action, yel in less than lhree howss notice all save one were
sent forward again when the Enemy broke through. Crews could nol have donc this work , did not know
how 1o, nor had they time... Alter Cambrai we weat back to work at Bray, where great trouble was
experienced with freezing radiator pumps, tracks, engines, etc,”

"6 hours afler the action [ Aprit 1918 but nol named] only about 3 Jof 8] of the tanks could
return 1o Batt. H.Q). All the others were either ditched or bad broken gear box (one) or broken sprockeis
{one), With a party of men and 2/Licuts. Jones and Stuart I got four of them back to a place of
comparative safely and wonld have eveniually got the other back on 1st May [but] I was returned to the
8th Batt, who were about to draw Mark V's. After the "panies” on the part of H.Q. re bull-pinion shalts
and couplings, we entrained at Erin for the Amiens Area. Detraining at Poulainville we only had one
trouble - a clutch - this was eventually found to be clutch pedal and R.H. epicyclic fevel fouling.
Trecking up Lo Querrieu Wood one engine had a bumnl crank-case and the obtaining and putting in of a
new engine took us more than a week, After a 24 hours rest a1 Q.Wood Coys. sel ofl (o other positions
round about Biangy Tronville. Onc gear box needed a new cross shall and buslhes before starting. |
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believe (hat alier this new gear boxes repairs were cairied out by M.S. Segt. and crews under the Coy.
Engincers, IL was quile successiul, but stow.

When the tanks cventually arrived al their locations Coy. Fngingers proceeded o get them
propetly fit...Eventually we atlacked Hamel on July Ath.. This was a very good action {rom our point of
view. The Engincers had taken great pains with the tanks both before and during the approach march and
each lank was scen to its slarting of[ point and inspected. All tanks got into action und all but 3 came oul
the same mormming. These had mechanical trouble but were got back within 48 hours. The Balt, reformed
in its oid position round Blangy Tronville where the 1anks werc repatred and gol fit again.

At the end of August about 16 {it lanks all remaining 1o [1.Datl. entrained at Villers-Brettonneux
for Baishux au Mount. From here T went on leave and returned to 8th Bau. al Tincourt Wood when they
maoved in two days time (o a stop hall’ way between Roisel [and | Hargicourt. The lollowing moming we
attacked through Hargicowrt ty Bellicourt. One tank ran all its btg ends and another burst its engine, 2
ditched and were burnt out, one hit and burnt and 4 or 5 badly hit, The remainder returned to Hargicourl
next day.

A composite Coy of 6 was lent to 16th Balt. of these 6 only one gol into action owing to the
very bad state of the ground to be passed over and also to the fact that the Ball. did not take any of our
cngincers with them (0 look alter our own & tanks." 12

Major R.P. Butler recounted similar expericices of ad hoc mechanical
arrangements in order to over come persistent failings in the fuel and cooling systems.
In some cases these failures occurred as a result of damage in action, in others their
failure directly contributed to the tank being abandoned in the field. He described one
example where “...a couple of 4-gallon oil drums connected in series to the water
jackets of the fengine's] cylinders through a semi-rotary pump.” This pump had to be
worked by hand'...and the tank would usually go a quarter to half a mile before the
water boiled away. 'Then we had to stop and fill it up again from a shell-hole.” It was he
said “rather crude, but when one's average speed was about one mile an hour an
occasional stop for a few minutes made very little difference.”

Problems were also experienced with the petrol feed system. The lirst tanks had
been fitted with a pressure feed system, but the precarious angles that the tanks
frequently had to negotiate often left the engine starved of {uel. According to Butler the
replacement system called the "autovac"” was supposed to be :

"...more fool-proof. But in practice it gave infinitely more trouble.
Sometimes we drove tanks for hours by 'spoon-feeding', L.e., a man

sat by the carburettor with a can of petrol and kept pouring it into the float-
chamber to keep it full."13

There were, of course, other mechanical ailments which affected the performance of
the tank. One of the most common was the failure of the sprocket wheel, but this will
be discussed in some detail below in refation to the availability of spare parts,

The tank's problems were not confined to internal mechanical matters. Even

when operating efficiently the tank left a great deal to be desired. Its poor top speed

12 Major E.R. Parsons, "Experiences in the Tank Corps, 1916-18 " Tank Muscum, pp 7-8 & 10-11,

13 Major R.P. Buller, "Reminiscences of Salvage Work,” The Tank Corps Journal, June, 1932, PP 59-
60.




and very high fuel consumption which, on average, were between 1-2 mph, and
between 2 - 12 gaillons per mile , depending on conditions, severely limited its roic.
The "Official" figures suggest that the top speeds of the Mk IV, V and Medium 'A’
were : 3.7, 4.6 and 8.3 mph respectively, but in reality, as Butler suggests, they were

often very much less. "Official" [uel consumption figures must also be taken with a
pinch of salt. For the two heavy tanks they are approximately 2 gallons per mile (gpm),
and tor the Medium 'A’ they work out at approximately 1.5 miles per galion (mpg). But
again practical conditions often resulted in very much higher figures.™ The transcript
of an interview with Captlain D.MLF. Sheryer, former commander of the 6th Battaiion {
when it was equipped with Mk I'Vs and later with Medium 'A’'s) reveals that 12 gpm
was not unusual. !5

The tank was created to resolve the log-jam of static warfare; its trench
spanaing ability was therefore crucial to its success. But at times unusually wide and
deep lines of enemy (ortification found it wanting. And, of course, experience soan
taught the German forces that the excavation of especially wide trenches could thwart
tank altacks. These were countered in the short tertn by the use of fascines 16 which
filled the trenches allowing the tanks to drive over them. Tanks also found it difficult
to operale where the terrain was wet and boggy, and where trenches, shell-craters and
boggy conditions combined, as they often did, the tanks frequently became ditched.
The records of tank operations are littered with references to having "ditched” in action
with the result that the crew had to abandon their tank and make for the safety of their
own lines. Stranded in such vulnerable positions, these tanks often became the targets
for concentrated German artillery which could, as we shall discuss below, render a tank
completely unsalvable. To overcome these weaknesses a variety of measures were
implemented. Over the medium term the answer was to increase the length of the tanks
and therefore improve their trench-spanning ability.!” But this did not take place until
early 1918 because of the pressure to maintain continuity of production. In the short
term a partial answer was found by the addition of what becamc known as "unditching
bearns.” Butler described the process by which they came into being :

14 The "official” figures are available from a wide range of sources including : “Military Characterisiics,
1916-19 : Tanks." [ssued by the laspection depurtment of the Royal Arsenal, 1925, Algo, “Tanks :
Dcseriplion and Censtruction Details," Tank Museum:; Chamberlain & Ellis, British and German Tonks
of WoridWar {1, p75. and Sir E. d'Ryncourl," Account of the British Tanks Used in the War",
Engineering, 1919, p337.

£5 Captain D.M.F. Sheryer, "War Experiences”, The Tank Museun.
161he construetion of these fascines by Chinese labour is described in chapter 3.

¥7 The “Tadpole Tail" was just such an attempt (o increase the length of the Mk IV tank without
severely disrupting production. It was unsuccessful and was superseded by the “stretched" version of the
MK V, the V* and V*%_




"The first unditching gear made jts appearance at Arras in April 1917,
1t consisted of two short beams which could be attached, one to each
track. The tracks being free to work independently , the tank could
keep these beams on throughout an action. As can be imagined, the
rummmng of the tank, particularly on hard ground, was not improved
by them, for progress was a series of crashes. There was a crash as the
tank rode over cach beam, another as the beam was drawn forward past
‘the ' cab’, and another as it fell down in front of the 'nosc'. The casly
tanks were clumsy at best, but with the ' torpedo unditching gear' they
reached the limit. At the same time, it was better to ride bumpily than
to be ditched, and this unditching gear was undoubted!y better than
none, We found that for extricating a ditched tank the effectiveness of
this gear was vastly increased by puliting a sleeper through the chains
by which the beams were attached to the tracks, and this idea occurred
to others also, and resulted in the standard unditching beam which was
first uscd in the Mark IV tank at the third battle of Y pres on July
31st, 1917018

Continued research & development

A brief discussion of some of the ideas which emerged over this period,
particularly the new innovations which would have gone into production had the war
continued into 1919, further demonstrates the support and enthusiasm that the whole
tank project excited.

When the Advanced Workshops were created in late 1917 and early 1918 one
of the five units ( No.3)was designated an experimental unit. Under the command of
Lieut-Cotonel Philip Johnson it concerned itself with the search for practical solutions

to the immediate technical problems being encountered by the tank. It also undertook a

wide range of developmental work which led to the emergence of some of the mosl

novel and useful machines of the war.1?

It is worth noling here that although the civil and military bodies supported the
development of the tank they were not always agreed on how besi to achieve it. In
theory al least the lesting of new machines and their transport were translerred to the
Tank Corps in late 1917, but when, or cven whether, it was possible to draw a clear
demarcation line between production and user in this area is very difficult to say.
Although testing and transport were supposed to have been transferred, design

( which also included experimentation) remained very firmly in the hands of the
MWD, However, the creation of' Johnson's "rival" body in France, with its

"interference” in matters of design, was as much a result of the strained relations

18 Major R.P. Buller, "Reminiscences of Salvage Work", p 43.

9 Major $.G. Brockbank, "History of the Central Workshops”, Ch VIIT, pp 1-5.
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between MWD and France, as il was an enthusiastic response to the needs of the
[urther development of the tank.

The extent to which relations belween the MWD and the Tank Corps remained
difficult over the issues of design and experimentation even as late as November 1918,

can he scen in Lientenant Shaw's letter to Maclean ( 2 November 1918 ) :

" It has never been {ully appreciated how serious and far reaching the results
of carrying out experimental work in Francc.

It is inevitable amongst large numbers of Engineers possessing both
praclical and theoretical knowledge that a great many suggestions for the
improvement of tanks should arise. Provided these suggestions are sifted
out by the Technical heads in France and those of value forwarded to the
MWD there is no harm, but it any of thesc suggoestions are immediately acted
and Central Workshops or Advanced Workshops put on to carrying them out
[sic] on actual machines, the result to my mind is serious. Suppose the
suggestion is of no value then valvable manpower and material has been
wasted, but suppose the suggestion is of value it at once becomes widely
known and a feeling of dissatisfaction with the existing machine is sprcad
broadcast . The suggeslion, for the purpose ol experiment, may have been
carried out in a rough and ready mannger and prove quite satisfactory for a
short trial and the assumption made, that if properly designed and carried out
in a serious manner the result wonld be equally satisfactory under actual
working conditions, which may prove a fallacy. Further the suggestion may
be of a nature which is not applicable to machines in produclion and in
consequence a delay of six or eight months may occur before it can be
applied. Meanwhile the feeling that this Department is not ready to accept the
results of investigations in France is engendered and the foundations taid for
the statement so frequently heard that the MWD is not prepared to adopt any
suggestions put forward by the Tank Corps, France.

The desire to put to immediate test such suggestions as would seem big
improvements is quite natural but for reasons alrcady given these shouid not
be carried out in France. arrangements which arc made for carrying out this
work at the MWD Lixperimental Ground {Dollis [1il1] or suitabie Contraclors
Works shoultd provide for the close co-operation of those putting forward the
suggestion." 20

Johnson's unit worked on projects as mundane, though important, as solid
{lange rollers for the tank tracks and sledges to tow field guns to the more imaginative
mounting of 3-inch and 6-inch trench mortars either directly on to existing lanks or on
to tail extensions known as "tadpole tails." Perhaps the project for which Johnson is
best remeimbered is the last British tank design of the war, the Medivm ' D' tank. With
its 240 hp Siddeley Puma acro-engine it was intended to have top speed of over 20
mph, and would have [illed the role of the "purswit tank" envisaged in Fuller's " Plan
1919." It made use of Johnson's earlier development in track design, the "Snake”
tracks. Their creation stemmed from his interest in improving the Mk V's speed and
ride quality. Consisting of a "sprung wire rope with flexible track shoes", they cnabled
the tracks to self-adjust, compensating for irregularities in the ground. When fitted to a

20 MUN 4/ 5201
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Mk V test imodel, they improved its top speed to 12 mph. The Medium ' D' was also
intended to have an amphibious capability ( eliminating the problems of having to rely
on engineers to build special bridges or to modify existing railway bridges in order that
tanks could cross rivers and canals ), the "Snake" tracks acting as a means of
propulsion through the waler. But the Medium ' D' machine was plagued by
engineering difficulties, especially with the sprung suspension (typical of the fate many
of the techrical innovations for tanks). Begun in mid-1918. the Medium' D' tank never
progressed beyond the experimental stage. Eventually, the design was abandoned on
economic grounds in the early 1920s. 21

Given the rapid technological evolution that took place between 1915-18 it
would have been nothing short of miraculous had an "ideal” machine been produced in
such a shorl time from such humble beginnings. The fact that the designers and
producers were able to achicve what they did has to be seen as a positive achievement
and a testament {o their ingenuity and hard work as well as to the support of both civil
and military bodies. But the dictates of time, the economies of war and the need to
matntain continuity of production militated against the further development of a great
many of their ideas.

. e e s e i o o W it et i e e 4 A P e e

21 Chamberlain & Eliis, British and German Tanks of World War 1 , pp 46 & 51.
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7]

Salvage

The mechanical vulnerability of the tanks and the shortage of spares left many
machines stranded in the field. Clearly. if the greatest number of tanks were (o be
available to GHQ in a "fit to fight" condition then the salvage of whole or part
machines from the battleficld was of pressing nrgency. But this operation was not
without its problems. The skilted labour shortage was felt in the salvage companies as
it was in the workshops. So too was a deficiency in specialist tools with which to carry
out the removal of complete or part machines from the battlefield, machines which
were much heavier and far more complex than anything that Army salvage teams had
ever been called upon to deal with in the past. Moreover, the fact that the tank had been
introduced so quickly, and with necessary secrecy, meant that salvage crews had not
been organised in time for the tank's debut in September 1916. Yet the speed with
which alf of this changed once more bears witness to the support that tank matters
received.

In peace time the Army Ordnance Corps (AQC) was responsible for the Army's
salvage work.! Since a high percentage of this salvage was ordpnance-related this was
quitc natural. However, a critical shortage of materials fell in the carly stages of the war
soon led to the creation of a nmnber of specialist salvage units on the Western Front.
Originally the maintenance of mechanical transport (MT) in France was to be shared
between the AOC and the Army Service Corps (ASC).2 But the "hoarding of scarce
spare parls by front line ASC units" Ied to them being given responsihility for the great
majority of this work.3 The recovery of broken down or disabled MT also quickly
became part of the ASC 's remit. But, despite the fact that a number of the first tank
maintenance engineers and drivers were transferred from the ASC to the Heavy
Section, il was a former Royaf Engincer who was to organise the first tank salvage
unit.

! Maj-General A. Forbes, 4 History of the Army Ordnance Services | p 51,
2 Brian S. Baxler. Breakdown. A History of Recovery Vehicles in the British Army , p 4.

3 Ibid.
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Salvage of vital components from stranded or disabled machines was
recognised as crucially important even before the first machines went to France.
However, the first concerted effort to vetrieve components, in this case the 6-pdr guns
from stranded male Mk Is on the Somme, was something of an amateurish { in the best
sense of the word) aflair, as Captain R.P. Butler, a Canadian engineer, recalled:
Between 25 September and 15 November 1916 some 70 tanks huad been used in action.
Butler observed that whilst some of those abandoned were burnt out or badly mangled
by artillery the majority were relatively intact, and of those no less than 58 were
salvable. In many instances the tanks had been abandoned due to comparatively simple
mechanical problems. There had”, he said,” been so little lime for training that it had
been necessary to take personnel with some slight experience of one pait of the
functions of the tank crews and to let them keep to that.” As a result " all technical
work, including driving in action, was done by 711 (MT) Company, ASC, while the
crews, except for the one ASC driver... were machine gunners, some of whom had been
taught by naval ratings to shoot the 6-pdrs...and who were not supposed to drive or
touch the engine." 4

By mid-November the tanks which had returned from action were in need of a
major overhaul. This work was the responsibility of 'D' Company 's workshop
personnel. However, Butler ohserved, " ... this Company had its hands more than fuil
without aitempting to salve even the easiest of the derelict tanks." He pointed out that
the " technical experts said that the tanks left out could not be salved...but the
authorities inststed that at least the 6-pdr gons must be brought in... ." Since there was
no one else to lead the salvage party Butler, along with another officer and 18 other
ranks, set out with their two 15-ton lorries and one "Napier" van from Blangy an 22
December to tour the battlefield. In all 32 guns were saived, the last being shipped out
on 25 January i917.

4 Captain R.P, Butler, " Reminiscences ol Salvage Work ", p 40, The majority of the men (rom the
AS.C (M.T) who were already working with the tanks were trans{erred to the Heavy Section in
November and December of 1916 and logether with men and officers transterred from various infantry
regiments, provided the additional (additional that is to men already recruited from the Heavy Machine
Gun Corps and other volunteers reeruited carlicr in the year ) personnel necessary. Tnittally all but the
most elenenlary of mainlenance lasks in the field were performed by personnel of the 711 .A.S.C.
(M.T). However, such a sharp division of labours where even driving was ai thus stage tn hands of the
AS8.C. was gradually dissolved as crews by necessily became move proficient in all aspects of tank
operation and maintenance, This policy called” maintenance by substitution® was introduced aller the
brigading (lhat is the {urther expansion ol the workshops from ballalion (o brigade level) of the
warkshops at ihe end of 1917 s part of the delegation of mainfcnance work to the tank crews. Each
battalion retained from its workshop an enginecr officer, and each company a M.S.5.( a sergeant
quadilied in mowr engineering), bul in a supervisory capacity only. T'his signalled a clear distinction
between tunk maintenance { which could include ad hoc repair ) and tunk repair proper. {n this way
skilled men were detached from the battalions and went either to sirengthen Ceniral Workshops or 1o
man Brigade, later Advanced { after Cambrai demonstrated the need [or greater mobility } Workshops.




Some were beyond salvage! Note the sprocket wheel which can be clearly seen on

the right of the picture.
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"In many cases”, wrole Butler, " the guns [ 9 feet long and weighing 9 cwt] had
to be mau-handled tor considerable distances, sometimes for miles... ." 5 Hand sledges
were improvised from old sheet-iron or duck-boards, and where possible mules and
wagons were borrowed. It is worth noting that these very same problems also faced the
advanced warkshops which were often faced with hauling large sparc parts over very
difficult terrain. Both units, salvage and repair, often opcrated at night and frequently
upnder enemy fire.

The shortage of specialist tools and equipment ( or the fact that they had yet to
be devised) with which to carry out salvage or repair operations handicapped the
efficiency of the units. But they were often able to overcome these deficiencies by ad
hoc means. Butler wrote of one such example. He described how the salvage company
had been ordered to conduct a series of experiments to determine the effect of hand-
grenades on armour-plate. Quite by chance the cxperiments revealed thal these
relatively small explosive charges allowed badly mangled or twisted steel plate and
fittings to be bent or reshaped, so greatly aiding the cfficiency of the salvage units. He
recalled the salvage of one particular tank in 1917, which is noteworthy, not only
because of the use of grenades in the operation , but alse because it highlights the
enormous lengths that the salvage crews sometimes had to go to salve machines :

" This tank (it was number 711) was in the front line...il was useless to
attempt to bend the plate with a sledge-hammer or a jack. but a lew
hand-grenades judiciously applied at the correct distance did the trick.
1t was a long business as the track and other parts had to be removed
while the bombing was being done, also all work had to be carried out
in the dark, and even so the party often attracted a heavy bombardment.
After a week's work No. 711 was able to move to a more sheltered spot,
and eventually onto a rail head vader her own power." ©

But the salvage crews wore not always so lucky. Sometimes, after working on a tank
for several days, it was hit by enemy artiltery and wrecked beyond repair.

The end of April witnessed the expansion of this unit to a four-section
company. In July the Second Tank Salvage Company was created under Major
Radelyffe, the nucleus of its men coming from the First Company. By late 1917 the
work of the salvage units had become very wide ranging. Apart from their immediate

dutics of salvaging tanks, they were called upon to remove trees, traciors and any

53 Caplain R.P. Butler, "Reminiscences of Salvage Work", p 41.

6 Captain R.P. Butler, ibid, pp 42-43. Also it is worth pointing out that a year later (November 1918) the
Advanced Workshops and the Salvage Companies were merged 1o (orm Field Tank Baltalions in a4 move
intended to further increase the efficiency of returning tanks to the battalions i a "fitto fight" state.
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general debris hindering the Army's movement; these tasks included assisting the
artillery in moving bogged guns.”

A balance sheet covering the period beginning January 1917 10 the end of
March 1918 debited the salvage company with capital and working costs including
rations, petrol, oil, etc., and credited it with the estimated vaiue of the material
salvaged. It may be pointed out here that this value was decidedly under-estimated in
some cases - for example 38, 000 track plates (shoes) valued at £1 each when they
were 30 /- from Glasgow. Despite this a saving of £286, 526 was proved. During the
critical phase of the Third Ypres these companies were able to salvage approximately
£1, 000 of Tank Corps material per man per week.

The first Mk V battle casualtics came in for repair after action at Hamel in July
1918. Major S.G.Brockbank, who commanded the Central Workshops and Stores from
June 1916, poinled out that it was foundthat these machines were susceptible to
calching fire when hit, " for causes unknown", and consequently suffered a great deal
of fire damage. This was the cause of considerable trouble to both the salvage and the

workshops units because :

"...in the first place, a great deal of difficulty was found in getting these
machines to railheads and at the workshops they arrived a charred mass
of iron. This increased the man-hours to repair them by 50 pereent.”

After Amiens Brockbank complained of "receiving trainloads of Tanks in a similar
condition." §

According to Brockbank the period July - end September 1918 saw the works
pressed to turn out as many fighting machines as was possible. Included in this work
load was the conversion of a number of Mk IVs which were in demand as tenders and

7 Captain R.P. Butler,ibid, p §. He described an occasion when 1, 000 *good" track plates were urgently
required. Since they coukd not be oblained {rom England [why, he does not say) Tank Corps H.Q sent his
unit 1o salvage them. They were able to provide all the plates asked (or within a few days earning great
praise from H.Q. However, he says that, although he did notl admit it at the time, the bulk of the plales
came from a discarded dump of new plates which they came across quile by chance on the battleficld. As
he says, he did not want to report this to H.Q because someone, somewherc would already have reported
them lost, probably destroyed, and he did not "want to make froublc” for that person,

8 Major S.(+. Brockbank, “History of the Ceniral Workshops® , Ch 2 , p 2. During December 1916, after
the reorganisation of the company workshops, it was decided 10 expand the Heavy Repair Workshop and
Stores. Alter consuliation with lhe French authorilies who wanted it in the neighbourhood of Si. Pol at
Ramecourl, the site for the workshups was eventually seitled at one hundred vards west of Erin.
Construction began carly in the now year but was severely hampered by hud weather, and a shortage of
both building matesials and labour. By January 14 the establishment of Ceniral Workshops, as they were
now known, had increased by some 236 men (o 13 officers and 630 other ranks.

By September 1917 the Central Workshops had received [rom salvage, repaired and made ready
for re-issue 227 machines, wgcther with some 940 new machines irom Fngland ( of this {igure 745 werc
Mk [V). In line with the {urther reorganisation of the workshops which led Lo the creation of the
Advanced Workshops, Central's establishment was increased by 25 officers and 1029 oiher ranks by
carly 191R. Many of these coming [rom the "brigading" of the workshops.
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supply vehicles. This was a period which saw large numbers of Mk Vs and V* arrive
with instructions io produce "composite" tanks. This involved the creation of "nni-sex"”
machines out of tanks which had left the manufactures' workshops as male and female
tanks in Britain only weeks, if not days, before. The "composite” machines were fitted
with only one 6-pdr gun and supporting machine guns (another example of the
confused state of tank development and production and the search for continuity }.7

In late October Elles stated that on August 8 there had been 630 fighting tanks
"on charge" io the battalions. Between this date and October 20 830 tank casualties had
occurred, "of which over 300 have been repaired and re-issued” and a further 300 had
been salvaged { 33-35 tanks per week being salvaged, repaired and returned to action
M0 Moreover, he stated that over this period of 74 days { during which the tanks
tought for 32 days ) 1, 890 tanks werc in action.!! Clearly many tanks made more than
one appearance on the battlefield and indeed in the repair workshop, There is a record
of one tank being knocked-out by artillery, salvaged, repaired in the Central
Workshops, and re-issued three times in five weeks during September and October
1918.12 Yes, the tanks were durable in the sense that of the 830 "casualties to tanks
from all cases " reported by Elles in his "summary”( 29 September 1918), he
anticipated that only "about 50 will have to be abandoned”. Durable, yes, but even the
fatest models were inherently unreliable. The more effectively the salvage and rcpair
shops returned the tanks to a "fit to fight" state, the more quickly they fell victim again.
It surely cannol be argued that the tank lacked support.

% 1bid, Ch 4, p 2.

10 Colonet Searle's repant to the Tank Board (24 Octaber 1918), MUN 4 7 6400.

1} General H. Ellcs, *Summary of Tank OCpcrations”, the Tank Museun. "On charge” meant the wotal
number of tanks allocated to the baltalions, but not necessarilly, indecd probably very rarely, it ever,
were they all in a “Tit w fight" stawe.

12 Major 8.G. Brockbunk, "History of the Central Workshaps”, Ch4, p 2.
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"The Battle of the Spares"

As was discussed in chapter one the struggle for the control of the tank

programine in all its aspects was often bitter and acrimonious ( especially up to late
1917 ), but it was a struggle for control and not survival. Both sides, producer and user,
were above all anxious to ensure the survival of the tank programme. The"Baulle of the
Spares"” represents the essence of that struggle. A reliable supply of serviceable spares
was cruciaf if the constant struggle (o keep machines in the field was not to be lost. In
1917 it was calculated that a Mk [V tank travelling an average of 3 miles per day for 14
days needed 20 tons of sparc patts ; for a month it required 50 tons.! But the
importance of maintaining continuity of production of finished machines, thereby
enabling the MWD to retain its contractors in the face of competition from rival
Ministry production departments, did not permit a major increase in the supply of
sparcs. Despite mechanical warfare's favourable position in regard to its claim on
materials and manpower, it faced the persistent dilemma of having to find a balance
between the supply of spare parts and the erection of complete machines.

The spares problem first reared its head in August 1916. Albert Stern wrote to
Edwin Montagu, Minister of Munitions, on 3 August,? setting forth his view of the
spare parts siluation. He stated that the original order for 150 tanks had stressed that
they were to be delivercd”with necessary spares". However, he said that he was "under

the impression thal these [ the tanks | would not be used until the order had been

completed”. "Therefore", he continued * the spares would not, in the ordicary way, be

available until the 150 machines were completed.” Of course, we know that delavs in
production were to put the spares programme behind schedule. In fact the production of
spares was never to catch up, and spares [or both the Mk IV, and later the Mk V and its
variants, were slways behind schedule,

By February 1917 the spaves situation in France was in such a dire state that
Haig himself sent Major Uzielli, Heavy Branch, to England to investigate. In

connection with this visit and GHQ's obvious disquiet over the tssue Dr Addison,

I Refer to Colonel ¥, Searle's quote, p 119,

28tern, Lagback, p 87, and MUN 4/ 2809,




Montagu's successor as Minister of Munitions, wrote to the War Office on 28
February.In this letter he claimed Lhat the Ministry was on schedule with delivery of the
spares requested by France. However, ic was at paias to point out that a shortfall in
spares had arisen due to " the expenditure on spares at the Front [being] very
considerably in excess of the agreed programme." He went on {o state that in January
of that year General Elles had ordered "considerable" quantitics of sprockets, "steering
whecels" and track components. He also cited as a further example of what he regarded
as excessive ordering by France, an order , ?igain from Elles, for 7, 270 track shoes for
the first two months of the year. The Ministry had, stated Addison, already supplied 6,
000 in the previous five months. The number of spares laid down by the agreed
schedule was 2,400 per machine. FHe concluded :

“] am therefore to suggest that for the consideration of Lthe Army Council

that the Heavy Branch in France should be requested to make every effort
to reduce unnecessary wear and tear," 3

In reply to the War Office letter of 21 February, informing the Ministry of
Munitions of Uzielli's impending visit, Stern wrote to the DMRS pointing ont that"the
provision of spares has been arranged with the Heavy Branch, France, at a figure per 3
months". Further, he stated that taking into consideration the " difficulties of
prophesying anything in the way of production in these times ", he could se¢ no reason
why the supply of spare parts could not be kept to "the ratio agreed”. He then launched
into a criticism of Heavy Branch, France, for not keeping to their agreed programime,
suggesting that they were " not capable of cutting their coal according to their cloth.”
And that "having laid down a certain ratio of spares, their expenditure on spares must
not exceed that ratio, or they wilt always be in difficulties.” Stern, referring to a
telegram received on 17 January in which Elles requested a series of spare parls to be

urgently delivered, stated that the output of :

"...these particular articles necessitates starting from the Foundry, practically
all steel castings, and it is impossible to obtain these vnder 8 to 9 weeks. 1t is
essential that the War Office should inform us whether this is an exceptional
demand or whether this is the ratio they will require on the 1, 000 machines,
because if it is ...it is quite impossible to provide even an infinitesimal quantity
of these replacements.”

He went on to state that the provision of spares al that rate would mean a total end to
the production of tanks. Stern continued " far from the spares being unsatisfactory from -
this end, the position demands an inquiry in France info this cxtravagance.” He

concluded his letter by suggesting :

3 MUN 4/ 280).




"I'he Heavy Branch, France, are under the impression that the Tank's
life is unlimited . The Branch of the Ministry who have designed and
constructed the first and every other Tank know that its life is extremely
limited, and were only asked to design the tank for a 50 mile life.
Every effort is being madc to exiend this life, but the Army Authorities
should also make great cfforts to limit unnecessary or even necessary wear
and tear." 4

Where Stern derived his " 50 mile" life span from is as yet a mystery, Stern. saw
the tank as a "projectile" @ - used once and then discarded. He suggested thal it was the
ntilitary that regarded the tank's life as being "indefinile”. No further evidence has
cmerged suggesting thal the War Office laid down speeific instructions that the tanks
were to last for any given time, cspecially one as short as this. On 20 February 1917
General J.H. Davidson, DMO, GHQ, together with members of the Heavy Branch met
Stesn in his office to discuss the necessary improvements to the Mk III for the 1, 000
tank order recently placed by the War Oflice. The improved tank (i.e. the Mk I'V) was,
the general said, to have new spuds to improve track traction, new track rollers to
increase track efficiency ; it was also to be equipped with the Lewis instcad of the
Hotchkiss machine gun ; its sponsons were to he permanently fitted on the machine at
its arrival at the front, and not arrive separately as was then the case ; and jis gun
shields were to be increased to 12 mm thickness. Other improvements were later
carried out to improve still further the safety and performance of the Mk IV. However,
the point to stress herc is that, at a meeting of senior representatives of the tank
programme in early 1917, both user and producer discussed everything it seems but the
life-span of the tank. Why go to all this trouble for a machine which was to be a
"projectile”, used once and then discarded ? ¢

Admittedly several months after the debate began, Stermn may have received
some encouragement in his view that numbers of completed tanks were more important
than spares when on a visit to the front in April, He claimed that Haig told him "to
hurry up [tank production and produce] as many as I could - not to wait to peifect them
but to keep sending out imperfect ones as long as they come out in large quantities." 7
Haig's enthusiasin is cvident and particularly noteworthy given that critics of his

4 [bid.

Syt of M, Vol XII, Pt.HI, Ch.IIl, p 34, and Stern papers, 1/ C/3.

O Stern papers, 1/ C /3,

7 Ibid. There is no mention of this in Haig's own diary. This is somewhal at odds with d'Eyncourt's
experience a few months later in August, when having written to Haig regarding suitable ground for tank

aciion, he was urged by [Haig t0 make improvements Lo the then MK IV as quickly as was possible (sec
Chapter 10).
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attitude 1o the tanks cite this period as being the darkest of the "dark days" in terms of
Army support for the tank. However, this aside, there does appear to be an element ot
confusion here between producer and user as to exactly what the piiority should be.
Stern may even have read in Haig's statement facit suppost for his view that the tanks
were disposable.

Sir John Keane in an interview with Basil Liddell Hart on 9 November 1947
recalled how his main impression of the state of communications between the various
bodies involved during his time at War Office Tank Directorate was one of being at
"cross purposes” with the Ministry of Munitions, "Stern", he said, "wanted to increase
the numbers of tanks and was not interested in the question of spare parts - for which
the people in France were clamouring." ® "Cross" communications and a stubborn
determination on Stern's part that he knew best scem to have been at the root of the
problem.

Perhaps it was suggested that a minimum of 50 miles should be expected for the
first tanks before a major service or rebuild. This would be much more in line with
contemporary thinking since it was recogniscd by those with practical experience of
operating lanks, particularly in the light of the experiences of late 1916, that the life of
any one set of components was very limited. For the Mk I machines it was believed to
be something in the order of only 20 miles.?

Given that spares were in such short supply, the importance of salvaging whole
or part machines (i.e. components ) from tanks which had broken down through
mechanical {ailure, become ditched, or had fallen victim to enemy artillery, should
have been given high priority. However, there seems 1o have been very little in the
way of an organised response to this problem. And when salvage vnits were first
established it was done at the initiative of the individuals involved rather than the active
ingtigation of GHQ. Does this say something about GHQ's and the War Office's view
of the early tank, i.e. that they were disposable ?

The answer to this question must be in the negative, for two reasons. The first
is that GHQ was clearly in a hurty to introduce the tanks to the battlefield. Salvage had
been recognised as being of vital tmportance  for all arcas, not only tanks ) even before
the tanks were sent out to France. But inevitably hastc meant that this was not
immediately translated into material support. The second reason can be found in the
rapid growth of the salvage units during late 1916 and early 1917, which suggests, at
the very least, the passive support of GHQ, without which they could not have been
established. The shorlage of technical personnel from which to form salvage companies

& {iddel! Hart papers, L. 9/ 28 { 59-62,

9 Cuptain R.P. Butler, "Reminisences of Salvage Work", p 40.
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was acute, but they were found, and the companies were formed. In common with
almost every one else who came to work with the tanks Canadian Royal Engineer,
Captain R.P. Butler, by his own admission, knew very little about tanks when he first
began his salvage work. However, within the first few months of 1917, inspired by
Butler’s enthusiasm, the initial ad foc arrangements of the first salvage team rapidly
expanded into organised sections and then into two companies tackling the salvage of
whole machines, and not just paris. The immediate absence of an organised salvage
team on the Somme in September 1916 simply reflected the fast moving and chaotic
nature of tank development, and not an impression that the early tanks were disposable.
As the early months of 1917 unfolded, the expansion of the salvage conpanies clearty
signalled that (VHQ and the War Office took the view that the tank's life was to be
extended for as long as possible.

Furthermore, by late February the new Mk [V tank was entering production.

This tank, although an improvement on the previous threc marks, stilt employed a great
many of the same component parts. There is no meution by Steen that production of
spare parts for this new mark has been increased. So was he still working on the
assumption that the Mk IV had a life span of 50 miles ? This almost defies belief.

Stern’s letter to Montagu, refeired to above, uses the term "necessary" to
describe the quantity of spare parts to be provided with the delivery of 150 tanks. Yet,
it is unclear as to exactly what the "necessary” quantity was. If we accept that Stern saw
the tank as a disposable item, and that spares need only be provided for training tanks,
then clearly the number ol spares he would have deemed necessary would have
differed significantly from the War Office who cxpected an "indefinite” life span. This

would seem to be the case, given the fact that in Stern's own words, the "Army
Authorities” were making "every effort [ to] extend this life.” They, it would scem,
were expecting a supply of parts for every machine and not just those employed in the
tank training schoois.

The letter to Montagu was written before the order for 1, 000 machines was

finatly confirmed in October, so perhaps we might overlook the ambiguity in the term

"necessary.” However, the order for 1, 000 tanks clearly came with an agreed schedule
of spares to be delivered. Heavy Branch were, in Stern’s view, obviously exceeding

this schedule, demonstrating not only the unpredictability of war, particularly when

using a new and relatively nntried weapon, but also a degree of insensitivity and poor
organisation on the part of the Tank Corps / GHQ France. But it also suggests that
Stern was being somewhat disingenuous when he stated that the "first and every other
Tank[s]...life is extremely limited", given that a schedule of spare parts to rebuild each

tank (what other reason could they have been ordered for 7) had been in existence [or

several months.
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The main problem seems to have been one of interpretation, symptomatic ol the
poor state of communications between producer and user. Vague and unhelpful terms
such as "necessary"”, and later in 1918 "adequate,” when discussing the supply of
spares, were misleading. Yet one also has a sneaking suspicion that Stern was revelling
in the opportunity offered to continue his personal battle with the War Office for
control of the lunk .

Elles's concern over the spares issue was aroused by a long letter from Lieut-
Colonel Frank Searle written oo 24 March 1917, Searle had been transferred to the then
Heavy Branch as a technical advisor (on Stern's recommendation ). His fetter to Elles
expressed in very critical terms the potentially disastrous state of spares supply. He
wrote :

"A1 our first mecting...you will no doubt recall my first waming, which was to the effcct that
unless your store were forthcoming, vou would have faiture. So [ar as Tanks are concerned, this
Summer's Offensive is going 10 see one of the worst failures and scandals of the war unless [those]
spares are [ortheoming...Tn December last vear I personally handed in my estimate of what would be
required for 300 machincs for thice months. Two and a half months Iater T am asked to muke ancther
estimale which has been done.

In both cases the estimate was made out in conjunction with and with the assistance of alt those
officers who, for the past four months , have been gaining experience in the maintenance of Tanks.

In spite of my cstimale having been made in December last, of spares required, we have only
been able o maintain an average of 25 Tanks in service out of 125 Tanks in France; 60 of this number
were certainly left on the Somme [ sec chapter 7], but muny of these could have been brought in had
sparcs been available.

I do nol wish to convey the idea that no spares have been sent to Irance - the quantity sent has
been collossal [sic), and 1 {eel sure the Minisiry of Munitions will bear me out on this poini - but huge
quantities are of no use, we must have suilicient of the sorls required.

Ay vou know 60 Murk [ and 1 machines have just been pul into {ighting condition, which
condition embodics all the mechanical improvements embodied in the Mark TV, in spite of which, if they
wore 10 he run an average of three miles a day for 14 days, they would require approximately 20 (ons of
spares, and il rur tor the same distance per day for a month, approximately 50 tons would be required 1o
put them into serviceable condition.

If, as is proposed, one theusand of similar machines are W be operated, it is casy o calculate the
astounding guantitics ol spares which will be necessary to maintain thom,

I now understand {from vou that the Ministry of Munitions state that the quantities required
cunnot be provided,

Under these circumslances, and considering the urgeney of the needs of the Country i1t other
engineering directions, I {ecl it would be a crime to manufacture and send (o this country, machines
which there is ne possibility of maintaining.

With modifications in design, the guantity ol spaves necessary could be halved; of this [ am
positive, and the other Engineering Officers of this Unit are of the same opinion, but 1 understand that
the Ministry do not agree." 10

The following month, on 13 April, Searle again expressed, in a letter to Dr
Addison, his dissatisfaction with the spares programme, and in particular with the
performance of Stern. At issuc this time was the availability of a particular spare part
affecting the function of the tank’s gear system. In an earfier letter Stern had told Searle

that supplies of the "13-tooth sliding gear pinions" could rot be produced from new in

10 w0 158 / 838,

S
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under eight weeks. Scarle had replied that he personally knew that the Daimler Co.
conld supply the necessary parts in "14 days”, a statemenl that Stern had apparently
"ridicuted.” 1u his letter to Addison, Searle enclosed proof that Daimler could now
(mid-April) apparently deliver "IN SEVEN DAYS FROM THE DA'TE THE ORDER
WAS PLLACED [sic]." Searle went on to outline the problems in France thal were, he
said, the result of Stern's actions :

"The training in France has been seriously hung up for the want of these
particular pinions, and that our order was telegraphed to the M.W.S.D.
on 17-1-17, 1 feel sure you will quite understand my attitude.,, ." !

Omne year later, with the arrival in France of the Mk V, the situation had not
significantly altered for the better as Elles was at pains to potnt out. On 29 March [918
he wrote to Capper to inform him that he was sending Colonel Searle to investigatc the

problem :

"... 80 that we may know in particular what our present difficuoities are[and]

know exactly where we stand as regards maintenance."

He then went on to question the MWD's interpretation of the"Schedule of Spares” for
the Mk V. There was a problem with this too. According to Elles it was not what had
been asked for "in spite of an agreement in principle many months old aud quite
nncontested”. Spares werce" not [sic} coming in advance or with the machines.” He
urged Capper to :

"...impress upon the MWSI that spares are of little use unless they come
early in anticipation of needs | we are ] now in the same posttion [with]
thec Mk V as | we were ] with the Mk IV." 2

The following month ( April 26 ) Elles again expressed his continued disquiet 1o
Capper. The MWSD were still not living up to their promise to sead a proportion of
spares before or with each consignment of machines. He pointed out that if matters
continved as they were the Tank Corps would be in the "position of having urged the
importation of the Mk V machines {but not be able] to keep them running." 13

On 25 July the War Office sent a memo (o the Ministry of Munitions drawing

its attention to the serious delay arising in the delivery of spare parts for the Mk V and

11 Stern papers, 1/ C /3.

2 W0 158 / 838.

13 WO 158/ 816.
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V#_ It stated that the percentage of items delivered against the schedule rose rapidly,
first reaching 62 per cent on 25 June. However, since that date the past twelve months
had seen an improvement of only 12 per cent . This meant that only 74 per cent of the
required spares had been delivered. A memo from the Ministry to the War Office stated
that " no effort was being spared to secure the immediate delivery of the balance", It
then went on to urge the Tank Corps to "give notification in regard to any special
requirements affccting delivery”. On 10 August the War Office informed the Ministry
that the percentage of spares delivered referred to in their recent communication dealt
chiefly with hull and transmission spares, and that there had been "no improvement in
some 267 other categories of items.” 14

At the sixth meeting of the Tank Board ( 15 September 1918) it was stated by
J.A. Corcoran, Secretary of the Ministry of Munitions, that " the Army Council
emphasise most strongly that a demand {or Tanks should be interpreted as to mean
Tanks and an adcquate supply of upkeep spares, and that no delivery is complete unless
accompanied by these spares." 13

At the eleventh meeting of the Board ( 24 October ) Lieut-Colonel F. Searle
stated that between 33-35 tanks were being repaired every week, but that they were in
need of ever more spares. He pleaded, "give us spares even at the cost of production”.
However, 1.B. Scely ( President of the Board) pointed out the necessity of fulfilling the
existing programme and cmphasised the requirements of the 1919 campaigo. This view
was supported by Fuller who drew attention to the necessity of maintaining production
in order that the training schools should have a constant supply of machines ensuring
that both machines and crews would be available for 1919.16

The same subject was raised once again at the thirteenth meeting (7 November )
when General Furse advocated the suspension of tank production in favour of spares.
He reported that he was aware of 331 machines in France awaiting spares which could
be repaired at a rate of " 30 per week." However, J.B.Maclecan was able 1o reassure the
Board that, apart from magneto spares, which he hoped to be ablé to get from the Air
Ministry, he could" supply France immediately with all parts". /7

The Tank Corps was clearly exasperated by what it perceived as the obstructive
and overly bureaucralic administration in England. However, it would be unfair to lay

4 MUN 4 /2801,
15 ©NUN 4/ 5180.

16 VUN 4/ 6400.

17 WO 158/ 816.
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the blame for the spares problem solely at the door of the MWD. The system of
accounting for stocks of spares in France was not what it might have been.

Major Brockbank, commanding the Central Workshops and Stores in France,
described the arrangements for keeping track of newly arrived machines and spares in
late 1916 and early 1917 as " lamentable”. Brockbank soon introduced a system of
"Tally Cards", against which all stock was checked. This meant that at all times a
sufficient stock of components for a maximum of three months and a minimum of half
this period were 1n stock at any one time, At least in theory.

"This allowed England 6 weceks to deliver spares. Theoretically we should
never be out of stock.”

But a persistent shortage of clerical staff in Britain and France often resulted in
despatches of tanks and components arriving from England without the proper
paperwork, or, if correct, being incorrectly catalogued apon their arrival in France.
Given this state of affairs one can understand some of the {tustration felt on both sides
of the channel.'®

A second line of manufacture

The debate over the possible suspension of tank production in favour of spares,
touched upon above, is also reflected in Brockbank's history. He described how in
1918 it was increasingly the case that time was lost in the "Repair Section” due to tanks
having to be "put aside” when only half repaired for want of spare parts.}¥ Salvage
crews were working round the clock and extra men were despatched form Central
Workshops to assist in stripping parts {rom abandoned machines in the field to
complete tanks in the shops. Owing to this shortage the Central Workshops were asked
it late 1918 to manutacture all the parts they could themselves in France, This had a
very negative effect on the output of the workshops in terms of tanks repaired and
ready for action since skilled men were now being employed on what was in reality a
second line of tank manufacture.

But this situation was not confined to 1918. Shortages of vilal machine tools,
which persisted on both sides of the Channel throughout the war, were also felt in the
carly days of the tank’s arrivai in France. Without the assistance of the RFC during the
winter of 1916-17, armour plate could not have been cul and machine gun mountings

for the Lewis gun could not have been fabricated. Supplies of both cutting equipment

18 Major 8.G. Brockbank, "History of the Central Workshops" , Ch 2, p 2.

19 Major 8.G. Brockbank, ibid, Ch 2, p.27,
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and gun mountings were not at the time forthcoming from England. During the same
period a local agricultural machine repair shop in Blangy-sur-Termoisc had to be
enlisted. Work carried out here included the completion of some 70 sets of "{iilings" to
make the tanks more "battleworthy". 20 These included locking devices on ail doors
and revolver port holes. It also included the conversion of ammunition racks from the
belt fed Vickers / Hotchkiss machine guns Lo the Lewis gun.?! These might scem
relatively insignificant jobs, but it should be understood that, for example, the locking
devices on the revolver port holes consisted of 25 parts per set. In all some 1, 500 were
made, all of which had to be lorged and drilled and then fitted, Not only were the
means to fabricate components found locally, but also, in many cases, the materials too.
When the RFC could not help with cutting gear, private cars had to be pressed into
action to range as far as Paris in search of oxygen supplies.?2 Many tools were specially
developed by fitters and other maintenance staff to cope with unforeseen difficulties,
However, in other cases there were just not cnough of the basics to go around. As late
as September {918, Major E.R.Parsons, No. 1 Field t'ank Company, described a
situation in preparation for what became the battle of Amiecns, in which there was only
one new " ratchet and drifl and onc set of taps " in the area suitable for the job of fitting
new " bearing cup stands" on the Mk V machines. These vital tools apparently
belonged to a "Major Dick", Royal Engineers, and "consequently engineers were
running round the country on motor bikes after them. Everyone wanted them at
once." 23

The problems continued to mount throughout the winter and spring of 1917.
New track rollers were not available from England at this time so old ones had to be
filled with cast ivon to reinforce them, Similarly the supply of "13 looth transmission
pinions" was deficient, so once again they were left to their own devices. Wherc, one
may ask, was Stern's spares supply that he thovght so "satisfactory” at this time 7 it is
worth pointing out that these tanks, the objects of such irregular repair and refitting,
werc amongst those employed during the battle of Arras. During the first week of 1917,
62 tanks were "fitted up" by Central Workshops. The situation did not improve as the
summer developed, The principal output of the Central Workshops between April and
September was not, as one might have expected, tanks ready for batlle, but spare paris
which could not be obtained from England. Or, if they could be obtained, then they

frequently required re-working due to faulty workmanship or even design. One such

20 Major 8.G. Brockbank, ibid, pp 4-6.

2F And presumably back again given that the adoption of the Lewis gun was so short lived.

22 Major S.G. Brockbank, "History of the Central Workshops, Ch 2, p 7.

2 Mujor E.R. Parsons, "Personal Experiences, 1916-18", p 12.
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task was the reduction in the width of the sprocket wheels, owing to the"eold rotling”
of the tracks. I'here was apparently only one lathe available for this work which was
fully employed, "day and night", for many months. Sprockets were key components

and a source of much trouble throughout the war, %
Sprockets

General Elles first hightighted the problems with sprockets as early as 1916.2
On 11 July 1918, Maj-Generat H.A. Lawrence, CGS, in a fetter to the Sceretary, War
Office, was still pointing out the deficiencies in design and quality of this vital
component. Lawrence highlighted not only the problems with sprockets, but also with
the related pinions and hubs. Writing in conjunction with the arrival of the new Mk V
tank in France, he complained that tanks had been plagued with :

"... similar and rclated troubles with the above parts [ from] as
early as 1916, despite...being under discussion since Tanks
were first used in France, nothing has been done to tinatly
remedy this potentially disastrous situation."

But he conceded that the initial problems with the sprockets ( part of the final chain
drive mechanism), had been remedied after some considerable work by their
manufacture in manganese stecl. "A substance...which if properly mounted will last
from 300 to 500 miles, according to the weather... ." Yet, Lawrence continued :

"... from the dates on the drawings it appears that the designs for these
new sprockets were completed in October 1917...[the]...drawings ...were
not received in France uptil April, 1918."

Clearly, this reveals, once again, the difficulties that the overloaded MWD design
section were cxperiencing with problems of constant redesign work, and the general
comuunication log-jam between England and France. [t also highlights the souree of
much of the frustration which existed between the MWD and the Tank Corps.

The forging of sprockets and pinions in manganese steel successfully resolved
the initial difficulties presented by the undue wear and {requent breakages of the early
sprockets. However, the difficulties now seemed to have progressed to the wheel hubs

themselves. Again l.awrence felt it necessary (o conmmnent :

" ...upon trial of the new Tanks | MkV ] it was found that the hubs upon which

2 Major E.R. Parsons, 1bid, pi4.

25 Elles commented on the excessive wear on sprockets in the M I tanks in a letler to Brig-General Sir
LE. Edmonds (4 September 1934) regarding the Official History (CAB 45 ¢ 200).
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the final sprockets were mounted were very liable to break after the minimtin
distance of 50 miles.”

He went on to say that, although in some cases the machines went on to run for as long
as 350 miles without trouble from these parts |, "it was impossible to forecast the life of
the machinery". 26 Finally he drew attention to the fact that at the time of writing (July
1918) there were some 400 MkV and Mk V* tanks in France and that an additional 600
were due to be constructed in England and that :

"The largely increased life of the machine due to the introduction of the
manganese steel sprocket wheel is practically negated by the weakness
of the hub in the machines already in France and presumably in those due
to arrive from England...

This defect which [91@1 due to vither faulty design or faulty execution of
design , seriously afTects the fighting value of this fype of Tank , and not
only creates uncertainty as to the performanoe | of the tank] but also entails
a large amount of manual labour in carrying out repairs necessitated by the
breaking of the hubs."

Lawrence urged that immediate steps be taken to remedy the situation, and called for
the imposition of more stringent trials in England prior to shipment. 27

Writing on behalf of the DMRYS, W. Ridler ( 19 July 1918 ) mentioned to
Admiral Moore on 19 July 1918, that "other correspondence" on this subject (besides
that from Lawrence) had been circulating through various departments. Ridler asked
the Admiral {or the earliest possible rectitication of the"weakness” of the hubs in the
Mk V and Mk V#, whether by " design or manufacture", in order that future tanks
would not be "liable to fail in this respect”. Admiral Moore's response was to ask
Lieutenant Shaw, MWD, design section , on 7 July to compile a report on the subject.
28

Shaw's report, a full two and half pages worth, was sent to the Admiral on 23
July. In it Shaw explains that the manganese steel sprockets were nol unique to the Mk
V (as was suggested by Lawrence), and as such they had not been subjected to stringent
testing and exanmtination by the aunthorities in England before being sent to France. He
told Moore that manganese sprockets had been fitted to the Mk IV machines from 20

26 Not only did swear and breakages oceur, but also faulty machining too, H. Knothe, General Capper's
Assistant Dircctor, slates, in a fetter to Admiral Moore (7 January 1918), the “France is having trotble in
assembling Road Chain Spracket Wheel Cenlie [sic] owing to the bolt referred to being 100 large in
diameter”. He went on 1o ask "..whether in luture (hese Bolis could not be substituted by balts machined
all over, as this would save France very considerable work in the Field owing (o the [acl that they have to
dress down the bolts and endeavour (o {ile out the holes in the Manganese Spracket Wheels." ( MUN 4./
268013,

27 MUN 4./ 2801,

a3 3 - . N - . . .
28 The tife of machinery is discussed further in the scetion on tactics.
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November 1917 onwards, that an alternative track whecl sprocket had been fitted to the
MKk V from 29 Apuil, and that this differed only in that it had six instead of three bolt
holes connecting it to the hub. 1n support of the design section, Shaw then cited a letter
between the MWD and the Secretary of the Tank Committee ( General Capper, Tank
Corps, 20 July 1917 ) in which it was said that the design section, in answer to the Tank
Committee's question regarding the approxiinate mileage of the manganese sprockets
on the Mk IV, replied that litile data was to be had, and that what did ¢xist was drawn
from tests on only one machine. They ( the design section )" would be glad i France
could be urged to supply this information at the earliest possible opportunity”.?? Shaw
then cited a minute, dated 26 September 1917, informing the Tank Comumiitee of the
results of the MWD 's tests which suggested that their one test machine had returned
figures of 372 .75 miles in 156.5 hours. Shaw argued that as a result of these minutes "
no defects or recommendations for alteration in design were put forward by Irance”.

Shaw said that in the opinion of the MWD technical officers, manganese
driving wheels were proving troublesome because of the " insufficient bearing surface
between the manganese wheels and the cast iron hubs". He reiterated his earlier point
that no complaints had been received from France regarding the hubs or wheels on the
Mk IV, so nonc was anticipated for the Mk V. However, he then revealed that
subsequent inspection of a large batch of salvaged manganese wheels had revealed
"very considerable" wear. He concluded:

"t is reasonable to conclude that a certamn amount of trouble due to this was
experienced. Hud this information been promptly reporied, alterations in
design could have been made to obviate the difficulty." 30

By Shaw's own admission, manganese sprockets had been fitted to the Mk IV
from November 1917 onwards. Are we to believe that, given the considerable amount
of salvaged material that was returned to England from France, the MWD had, some
six months later, and at the prompting of the DMRS and GHQ, only just noticed this
"very considerable™ wear ? 31

In conclusion. The very fact that a "battle” was fought reflects the strength of
feeling at alt levels. There was no room here for inditference or apathy. But it was a
"battle" for the control and not the survival of the tank programme. Fach side felt that it

22 MUN 4./ 26801,

3 Ibid, Brockbank stated that a "fortnightly" visit of a "junk train® way arranged Itom early 1917 ta
remove sleel scrap for shipment back lo England.

3! [t seems ironic that the MWD were expecting Tank Corps, France 1o do their lesting / inspection work
for them given that this was one of the areas of responsibilily so jealously guarded for so long by the
MWD,
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knew best what was nceded. There did emerge, however, a growing sense of co-
operation in 1918, as each side, producer and user, was able, via the Tank Board, to put
its case. Having said this, the supply of spares was to remain onc of the most
contentious areas to the end of the war. Finally, the Tagk Corps may seem to have
been particularly neglected when it came 10 vital tools, but it must be remembered that
certain specialist tools, machine-tools in particular, were in short supply throughout
industry during the war. Further, the tank’s chief rivals in this area, the RFFC / RAF and
Mechanical Transport, were older bodies with workshop establishments that reflected
this. What was remarkable was that at a time of growing nationa) hardship the Heavy
Branch / Tank Corps was able to establish itself as comprehensively as it did, given the
fact that the tank was still a relatively modest per{ormer on the battlefield, even in late
1918.
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The Fighting Arm

In line with design and production the arrangements concerning the
organisation and function of the fighting arm were in a continual state of flux, The

ensuing confusion which inevitably surrounded constant reorganisation undoubtedly

compromised efficiency, although the overwhelming impression seems to have been
one of change for the better. The constraints of a finite manpower reserve, the
conditions under which the tighting crews had to operate, and limited time for joint

training betwcen infantry and tanks, can only have had a negative effect on the tank's

contribution to the battlefield. However, despite this, the fact that the Heavy Branch /

Tank Corps was not only able to survive, but to expand at such a time, and under such
conditions, reflected the continued support that the Tank Corps in particular, and the

whole tunk programme in general recetved.

Changes ir organisation

Technically speaking one should not refer to the Tank Corps until 28 June
1917.) when this body officially came into being, Prior to this it was known as the
Heavy Section Machine Gun Corps (MGC), and later the Heavy Branch (MGC).
During August 1916 the Heavy Section was organised into four compantes : A, B, C

and D, and each company was divided into four sections. Companies were allocated

twenty five tanks: six tanks per section with one spare per company. Within the
sections tanks were equally divided between female and male machines, with further
sub-divisions within each section of three male / female pairings.

Scelion crews consisted of six officers and 43 other ranks : one officer and six
other ranks per tank. A quartermaster’s establishment of one officer and four other
ranks together with a workshop of three officers and fifty other ranks was provided for

every two companies. 2

I ™A Short History of Tanks in the Greal War”, a series of articles issued with "Weekly Tank Notes by
SDP7, War Office”, published in The Tank Corps Jouraal, 1919, ChV, p 73,

2 1bid, p 73.
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On 8 October 1916 Lieut-Cotonel Flugh Elles was provisionally appointed
Colonel Commanding the Heavy Section.The headquarters of the Section consisted of
one hut in the middie of Beauquesne village square. However, this soon proved to be
unsatisfactory and a new HQ was established at Bermicourt (a small village just north
of the Hesdin-St. Pol road). Tank Corps HQ was to remain here for the duration of the
war, expanding rapidly from three Nissen huts to a site cccupying many acres.

At the end of the first week in October the provisional establishment for the
head quarters was confirmed. The suggestion that the Heavy Section become a corps
with an administrative HQ in England and a fighting HQ in France was first atred in
October, along with a proposal that the four existing companies in France should be
expanded to nine (the additional five being newly raised in England) and that they
should be up-graded from companies to battalions. While the creation of a corps was
not sanctioned until June 1917 the olher measures were given inunediate approval. On
October 20, Brig-General F. Gore-Anley was appointed administrative commander of
the Tank Training Centre, Bovington Camp, Wool, replacing Iieut-Colonel Swinton.

The re-organisation created three brigades, each of three battalions. Each
battalion consisted of three companies. Each company consisted of four fighting
sections together with a HQ scction. A fighting section was equipped with five tanks,
while a HQ section had eight. The battalion's full strength was therefore 72 machines.
These changes were approved on 18 Novemiber. The new year saw 'C and T
baitalions forming st Brigade ( 30 January 1917), and ‘A’ and 'B' battalions combining
to form 2nd Brigade ( 15 liebruary 1917), On 27 April the 3rd Brigade HQ wasy
established in anticipation of the arrival of 'E' and 'F' Battalions from Wool. Yet, no
sooner had these changes been implemented than a further reorganisatior was
suggested. 3

The size of each battalion was to be reduced from 72 tanks to 60, with cach
company having 20 ( four sections of five) as opposed to 25 machines. However,
experience soon suggested that each section could not handle more than {our
machines. Therefore, the number of tanks in each battalion was reduced to 48, 36 of
which were 1ntended for fighting with the remaining 12 kept for training purposes.

In March 1917 General Gore-Anley was appointed administrative commander
of Heavy Branch with his HQ in London ( 17, Cockspur Street ). In May he was

3 [bid, p 73. Colonel H.J. Elles was appointed Commander, Captain T.J. Uzielli was Quartermaster
General, Captain F.E. Hothlack the Intelligence Officer, the head quarters stall also inctuded as Stafl
Caplain Captain M.J. Tapper, and Brigade Major, Captain G.Q. Martel.

A' Ball was stationed at : Huniers, Eclumeux, Bermicourt.
B " ¢ Sautricourt, Pierremont, St. Martin Eglise.
ROLI " » Erin, Tilly - Chapelle.
"D " : Blangy,
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succeeded by General John Capper. In recognition of the ever-widening gulf between
the producer and user of tanks there was at this ime a move, signalled by Capper's
appeintment, to foster closer links hetween the War Office and the Minisiry of
Munitions, and the closer integration of the Tank Corps within the Army . In addition
to his role as Director-General of Tanks in England Capper also became head of the
War Office Tank Directorate, answerable to the DCIGS, the main body through which
the MWD and the Heavy Brigade, France were to liaise.4 That same month saw the
promotion of Colonel Elles to Brig-General, commanding Heavy Branch, France.

When Elles wrote to Anfey on 23 April 1917 regarding the reorganisation of
the Brigade his comments were prompted by the cxporicnces gained that month at the
Battle of Arras. He wrote Lhat the "Battle has proved conclusively that we want a more
complete organisation in Brigades, and perhaps also in higher formations for fighting
purposes.” He went on to outline how he was "organising BrigadeSignal Sections with
a few borrowed men and some borrowed material”, and that there was also an urgent
need for separate "Supply Services” in preference to the situation at the time which
involved the "getting forward of supplies by borrowed GS Wagons or by Infantry
working parties”, which was at best "cumbrous, uneconomical and uncertain".5 As a
result the conversion of obsolescent machines for this purpose was begun, with the
effect that by November 98 of the 476 tanks employed at the Battle of Cambrai were
cither supply or support tanks. @

The lessons of Arras were also reflected in the decision to expand the number of
battalions from nine to eighteen half of which were to be equipped with medium tanks,
the other half with heavy machines.” This expansion was finally authorised on 28 June,
On the same day the Heavy Branch became the Tank Corps. However, it was npot until
27 November that the proposals to expand the Corps received official approvat. The
delay was largely attributed to the shortage of manpower. When the expansion scheme
was revived in Qctober it was suggested that a greal economy of manpower could be
achieved by the abolition of the battalion warkshops in favour of Mobile Brigade
Workshops ( created as a result of the "brigading" of the battalion workshops ) working

4 Although Capper described the Directorate (10 June 1918) as "something of an anomaly in the War
Office”, it continued in exislence untl the summer of 1918 wien, logether with the New" Advisory
Tank Commitice, il was wound up and replaced by the Tank Board, Various letters, memos, alc.,
mentioning this recurrent theme of reorganisation and closer integration within the Army can be found in
WO 158 / 806 and 814. 'The former contains delailed discussions of proposed organisation ol the Tank
Corps along the lines of the RFC.

SWO 158/ 814.
© General Sir Michael Carver, "Falsc Dawn at Cambrai®, Tank Corps Journal ,(n.d), p 2436.

7" A Short History of Tanks in the Great War", p 73.
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in conjunction with an expanded Central Workshop at Erin. Future tank crews were to
be trained to assume greater respousibility for the general care and maintenance of their

machines. Flies said:

“At first a large variety of excellent arguments were advanced

to show why it [brigading] would fail. Nevertheless, it not only succeeded
[in] making a very large saving...in artificer personnel, without which
successive expansions [of the Tank Corps] would have been impossible." 3

In the spring of 1918 the German offensive deprived the battalions of the
necessary manpower to carry out the planncd expansion . Instead it was decided to
downgrade two of the three remaining battalions being raised in England to cadre status
and Lo convert the third to an armoured car batlalion. Resumption of the offensive in
July led to the cadre units achicving full battalion status. That same month the
proposed expansion of the Corps to 34 battalions, which had first been discussed in
January but had been shelved because of the Gerinan offensive, was considered. But
the expansion of the Corps was to take time. It was not until September 1918 that the

expansion programme first proposed in Qctober 1917 was complete. ?

Reserve crews

Between 8 August and the Armistice the number of fighting tanks "in service"
remained constant (630 and 641 respectively).!? In August there were 7, 700 fighting
crew members (both officers and men of whom Elles said 500 were inexperienced -
but this was always the case and siinply reflected the constant upheaval of
replacements and expansion ), which meant that there was a 76 per cent reserve of

fighting crews in early August falling off to 66 per cent by the end of the month.!} Of

8 General L Elles, "Notcs on Tank Development During the War", Tank Corps Journal, March, 1922.

9 A Short History of Tanks in the Greal War®, p 74,

10 Statistics taken (tom General H. Elles, * Summary of Tank Operations, and" Organisation of
Rranches and Services, November 1918-January 19207, in WO 158/ 849,

13 This is u particularly intcresting point in the light of criticism by many historians of GHQ's failure to
manage the available tank resources, especially in the provision of tank crew reserves, during the final
100 days. The 76% reserve of lighting crews has been oblained in the following way.

There svere 630 [ighting lanks "on charge" (that is issued 10, bui nol necessarily "fit 1o fight" )
al the beginning of the August campaign. Of those 72 were Medium "A' machines ( Whippets ).
Therefore, 630 - 72 = 548 heavy machines. There were & crew members in a heavy tank = 4,384 heavy
lank crew members. Since there were only 3 crew members to a Whippet there were only 216 crew
members, If we add the heavy (o the light to give the front line strength we find that there weve 4, 600
{ighting crew members. If we subtract this [igure [rom the total number of (ighting crew members = 7,
700 - 4, 600 = 3, 100 reserve crew members. The 72 Whippets constitvted 13% of the fighiing tank
force. 13% of the reserve crew members = A03 -:- 3 = 134 Whippet crews { 90% ) in reserve. Which




the 7,700 crew members 3, 188 became casuallies during the period 8 August - 20
October .12 This represents a casualty rate of some 41 per cent at a time when
manpower was in very short supply. Yet even during the period of the most intensc
tank activity of the war the Tank Corps was never seriously undermanned in regard to
tank crews. There was always a reserve capacity of never less than 60 per cent for the
heavy tanks, the most important of the machines. The operational difficulty was not
numbers but sustainabilily, with many of the casualties caused by exhaustion rather
than shell, shrapuel or bullet wounds, All but exceptional crew members found it
difficult if not impossible to operate effectively for long perieds in deafening noise,
breathing noxious fumes in extremely high temperatures. Generally speaking crews
could not function efficiently for more than a few houwrs of continuous action, while
reserves were quite literally exhansted within a matter of days. However a day's rest
usually saw the great majority of crew members {uily recovered.!

The Inter-Altied Tank Commiittee proposed in July 191% that in 1919 the
number of battalions expand still further (vom 18 to 34.14 On 9 September Churchill
wrote to Lloyd George Charchill described the state of the Tank Corps and outlined the
ptans for its expansion :

"Up to present there have only been about 18, 000 men in the Tank Corps, and
they have only had 600-700 Tanks to use in action, It is universatly
accepted out here [he was writing from Chatean Verchoeq] that they have
been a definite factor in changing the fortune of the field...It has now been
setiled to raise the Tanks |sicj to 55, 000 men. This is only about half of what
we shall need for the Tanks I shall actually have ready for the summer 1919.
Although my oul-puts arc only about half what I expected, Llles tells me '
that the tanks they have will sce out the Tank men this year '." 15

means that 3, 100 - 403 = 2, 697 -1- 8 =337 heavy crews (62% ). This gives the total number ol reserve
as 337 + 134 = 471 ( 76% ) rescrve crows at the beginning of August. Il we examine the ligures [or the
end ol August which was by far the most active month of the last 100 days [ this period saw 1, 184 tanks
engaged over 14 days] we can see thal these perceittages hold true ist the case of the heavy tanks : 230
heavy tanks "on charge" and 344 tank crews = 67% rescrve capacily, The Whippels reserve capacity had
been reduced but only 10 64% ( 39 muchines and 61 crews ). 'T'his gives us a 66% reserve crew strength
at the end of August. Statistical infonmanon used in these caleulations was taken from General H. Ellcs,
"Summary of Tank Operations" (29 October 1918), "Weekly Tank State" (30 August 1918), and"Tank
Note" (31 August 1918} in [MUN 4/ 600 and Oflicial History, Vol 1V, p384].

12 General I1. Elles, "Summary of Tank Operations".

13 A report on "The Medical Aspect of Tanks", by Major L.R. Broster, Tank Corps (30 Qctober 1918)
affers a detailed discussion of the conditions inside the tanks and their medical cffect on the crew. MUN
& /400,

14 " The Qrganisation of Branches and Services, November 1918-January 1920".

15 Gilbert, Winston §. Churchitl (Vol 1V, 11917-22, companion), pp 389-90. Churchill is once again
demonstrating a characleristte interest in the running of other peoples's departments since the function
and organisation ot lhe Tank Corps did not come within the remit of the Minister of Munilions ! Having
said that his letier is siill a useful source of information regarding the general wend if nol the specific
detait of the growing importance of technology on the battleficld and in particular tunks, and also in
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He concluded his letter with the statement that he felt that there " ought to be 100, G600
men in the Tank Corps by 1919".

Combined training

‘The impact that the tank could make on the battlefield, particularly in relation to
mass tank and infantry co-operation, was limited by poor tank to tank and tank to
infantry communication, and by the restricted opportunities offered for combined
training with the infantry.

Throughout the war communication was a major stumbling block to the
efficient use of the tank in battle, An 8th Battalion report for theTank Corps HQ,
Tanuvary 1919, stated that methods of signalling which aspired to anything more
sophisticated than the most basic proved unworkable. In the case of signal
communications between tanks and infantry this meant a rifle or pick shown from the
back of a tank. The noise and darkness made signalling within the machines extremely
trying and unreliable with the mntroduction of the "speaking tube" a notable failure.
Communications between section and company commanders were suceesstul only if
kept to the elementary level of runners. Pigeons, often advocated as reliable means of
communication between HQ and the tanks, were in reality, the report says, too slow.
The use of "Tank Discs" and"Semaphore"” as a means of inter-tank communication was,
says the report, "quite useless". The report does not mention the vse of carly wireless
sets, Whether ane is to deduce from this that 8th Battalion did not experiment with
them or that they were a total failurc in the opinion of the report's writers is unknown.
16 However, what is known, and this reflects the spirit of enthusiasm and sense of
eagerness , nol only in the Tank Corps itself, but at GHQ as well, is that document 5.
167, Signal Organisation for Heavy Branch Machine Gun Corps , issued by GHQ
down to Brigade level by the General Staff in June 1917, placed special emphasis on
the importance of improving communication belween tanks , T1Q and GHQ. It was

regacd to the employment of tanks in the last hundred days. He is not suggesting that ail the tanks
available at this time shounld be comntitted (0 a mass tank hattle, but like everyone elsc al the lime he was
anticipaling further tank actions in 1919,

16 ¢y Bartalion History, Tank Museum. In The Guinness Book of Tank Facts & Feats, Kenneth
Mackesy stated that two wireless sets per company were delivered in July 1916, but they were scon
returned to Woulwich Arsenal when it was thought that they might interfere with "existing installations.
Tunk wireless trails began again in May 1917...1n July, six siations were available in tanks for the Ypres
operations." However, these proved to be unsuccessful. "Al Cambrai", said Mackesy," one wireless lank
per battalion was used." A practical wireless systemt which permitted use while the lank was on Lthe move
was not available unlil the 1930'%s.
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hoped the latter would be met by the "Signal Service” system (shown in [ig. 1) whilst
communications between the tanks and Tank Corps HQ were to rely on slow but
reliable carrier pigeons enhanced by the use of "Wircless" ( fig 2 ). Paragraph three

reads :

"Experiments are now being carried out with Wireless in the Signal
Tanks, and have so far given most promising results. The intention

is to employ Wireless between the Signal Tanks at rallying points

and fixed Wireless Stations erected at any suitable HQ such as an
Infantry Brigade...The Signal Tanks have acnals permanently

shipped on them , and are at present working on 850 metre wave
length , but one or more additional wave lengths will be allotted
later... It is expected that Signal Tanks will be able to accept messages,
from lafantry and other units, for transmission to the rear by
Wireless."

Deficiences in Tank Corps communications had to off-set by a hightened
awareness of the requirements of other tanks and the infantry when acting in close co-
operation. This could only be achieved by instructional pamphlets and practice. The
first of a series of instructional pamphlets on combined training was issued by GHQ in

May 1917. Entitled, Notes on the use of Tanks and on the general principles of their
employment as an adjunct to the Infantry attack, ( SS. 164 ), it states that :

"The tasks and role of the tanks should be worked out by the commanders
...in co-ordination with the artillery programme, and each tank should be
supported by mopping up parties and sufficient infantry to consolidate and
hold the objectives when gained."

It is implicit in this passage that co-operation between infantry and tanks was to be
practised. However, one must reiterate, that the performance of the machines militated
against too much emphasis being placed on extended joint training for, as the pamphlet
pointed out, tanks could not be relied upon to rcach their objeclives.

By March 1918 the emphasis had shifted. The infantry were still the dominant
arm, but the tank now occupied an enhanced role, one which was in keeping with the
improved performance of the new machines. Infantry and Tank Co-operation and
Training (SS. 204 ), states that :

" It is...necessary for the Infantry and the Tank Corps to obtain a full
knowledge of each other’s powers and limitations... The Tank crews
must understand that the advance of the infantry is limited by their physical
endurance and the enemy's fire, and the Infantry must equally realise that the
advanee of the Tauks is chicfly limited by the condition of the ground...There
is little fime on the baitlefield to work out methods of co-operation ; these
must have been thought out and assimilated before hand, and the more
carefully this has been done the closer will be the co-operation.. Not only
must there be & common doctrine aad a full understanding of each other's
difficulties , but Tank and Infantry commanders must get to know each other,




M/C FAtert BATTH.
my

AN, T ek Jov

K

\.\ ‘ i Inkx Origada,
[

TANN BAIGADSE. \\Cl lanw Coy.

(PR Mln&. Brigada.

pytinily VIAIGN; /
@ ;:; (I Tenh Coy.

Tonh Coy.

TANE COMMUNICATIONS.
F16. [.—PERMANENT GR SEMI-PERMANENT TELEPHONE COMMUNICATIONS.

BLACK—Genaral Signel Service Syntem. *AR+Rad RN,
RE DeuSpecial Cirenits fur Tanks, '

Signat

' NOTE.—

A oo
[iviSton. R ?gﬂ ~
*? infy. Sr;_yar(c- N
Tk Cay ‘:&!’I
"k Cay. .
The Tank Section Commander may be with the Aghting Tanks during astion.

: " Tank. %ﬂ
104, e h
&
W =
: . \j Tk Cay \H\ Signal ., .--" w b= vﬂ_yimfy Foaks.
Tenk. ‘-._‘ m lnfOnhjr.
TANEK COMMUNICATIONS.
Fig. II.~~MOBILE COMMUNICATIONS,
BLACR—General Signal Sarvive Syatems, M_,(u,;f ac S
RED—Special Cirenita for Tanks.




- for demonstration’ work..- The duby of this company will Be to cEm’y out a

. understanids the movemenis_of tanks should be'made responszble dor the

foi lows :— 3

. with a barrage. Tt should be pointed out to the men that this: represent.s the

. T Ayppumx.ﬂ.
NOTES ON COMBINED TRAI'II‘QEI;%SBETWEEN INI‘AN’I‘EY AND ""’
V1 Tpis pssential for successful co-operation between mia.nt,ry nd i 8.
t"the infantry -tacticg'laid down in 8.8. 143, and the tactaca«for tanks lﬁ‘d
dl%gm in this pamphlet, ghould be practised. ﬁﬁ
2. Bsfore the traiming begins the.infantry bngade comm;md r-and {the
t. 'k brigade = -commandér should ca.refun}f v work out_the varions: exercises,
afd the former should sltend a defiiongfration cgpriedsout by the:junks with
t. k peisonnel representing: the infantry. e will then bc in'a osjfion .to - .-
cxgtmxze effectwely the work of his own men ‘and of" ‘thmnka durmg the acfua‘lﬁgﬁ v
tramin B
9 3. gIn order to_ ensure t.hat the training t.hroughout. a.' b:;nga. ‘may be
umiorm, it is advisable that a company of infantry should be speciall§ trained .

demonstration of the varjous exercises in the presence of the! remaindér of the
infantry of“the brigade before the training begins, An infantry éﬂ‘icer whao

training ahd. ghould carry out. all practice demonstrations. | - b
. 4. The genera.} procedure in carrying out the exercises sh u]d' be as

! (1) ‘Each exercise should be carefully explained to the mexg;on the
: ground. The men must be told exactly what the t.anks wz}l" do and
g how they can assist the infantry. "?

i . {2) A demonstration of the exercises should be- ca.rrled 'oubaby the
_infantry _demonstration company _in t.he pre.aence “'c?f ,the other
¢ compames -

v 1 {3) The romamder of the compa.mes ahoulcl parTy, out. th!a eXercises.

L .‘;: (4). The infantry and tank brigade commanders should “criticiz

: ¢ the manner in which the exercises have been cm:ed ont, 1 iy

. ‘5. The excrcises should be sunple ‘and should consist ;of tlnee qr four

kinda of-attack;-e.g. :—

. (a) "An attack without a barrage on & strong pomt or: Io;zq.lztj,

§ (6) An attack under a barrage. = .

! (¢) An attack without a barrage as.the cont.muatlon of _,a.t.tack
] under a barrages. - - R ; b

i (d) A counter-attack \mthout a bd.rra.ge R

i

‘A-good way of combining every kind .of attdck is to start the he\ermse

injtial phase in"an attack.. Once this pl:a':e has bgen- completed, the men should
g6 back to the starting poifit and “carty out the exercise again ‘without a
barrage. It should be pointed out to them that this’ represents the phaso of the
attack which follows after the zone of the protectwe artrllery barrage has been
dssed. .
F {6 Itis lmportant that befou_ any exercise fakes place the mfaqtry should
bd fully adquainted with the few simple signals new laid down, green and white
flag, red and yellow flag, ete. Not only should thé men undersji:md what
the green’ and ‘white signal is meant to convey, but also the tagtical situation
under which it’will usually bé employed. In an abtack it may Irbquéntly occur
that hostile machine gups will open at ranges which may infliét considerable
cagualties on ‘the mfantry In such circumstances the infantry should take
cover whxle the tanks deai with the maching guns. Directly thesc have been
ddalt with; the tanks should ‘hoist the green and white flag to shew that it is
time for the infantry to move forward. , If the machine guns are far distant
from the mfantrv, the infantry will have to push forward scouts’ so as not
to-lose touch with their tanks.

o0
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reconnoitre the ground together and so plan success... ."

Paragraph V., " Training for an Infantry and Tank Attack Against Trenches”,
places particular emphasis on joint training. The exercises for the attack "...may be
carried out with or without Tanks. If no Tanks are available , a man carrving a flag
should be used as a substitute.” Behind either the tank or the flag troops were expected
to practise "Forming up behind tanks, advancing to the attack, passing through tihe
wire and cleartng trenches". The first exercige "should be carried out as a drill parade
both by day and by night". The second "is not a parade, but a {ighting
movement...section commanders may have to use their initiative to meet unexpected
difficulties". The infantry was instructed to advance behind the tanks by "bounds,
making use of ground as far as possible for fire ¢lfect and cover”, and not at a “steady
even pace" as behind a creeping barrage. The message within §5.204, emphasised by
the inclusion in the pamphlet of ten diagrams depicting the various attack {ormations
for combined forces, was clear : co-operation between the infantry and the tanks was
vital and should be practised at every opportunity.

Tanks and their Employment in Co-uperation with Other Arms ( S5.214),
issued by GHQ in August 1918, superseded §S5.164 and §5.204. The paniphlet's
detailed notes on combined training between infantry and tanks can be seen opposite.
GHQ was emphasising the importance of combined training, but how much time was
there for tank and infantry officers to train for combined attacks ?

The time and opportunity for combined training priox to Flers was ncgligible,
Limited numbers, late arrival of machines at the front and the need (o maintain secrecy
all militated against training!”. This, of course, is not to suggest that GHQ did not
appreciate the importance of combined training. GHQ's "Preliminary Notes” on the use
of tanks, issued in mid-August stressed the vital importance of such training. In what
appears to have been a covering letter to these "Notes" General L.E. Kiggell, Chief of
the General Staff, made it clear that he understood the limitations of the tank and the
importance of combined training :

" The objectives of the "I'anks' must be clearly stated and as simple
as possible, as it is difficult for the "tanks” to manoeuvre...It will be
necessary 1o specifically train the divisions who may be earmarked -
to work with the 'tanks’." 1¥

7 CAB 45/ 200.

I8 Haig diary, 15 August 1916, Vol.10.
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And although the opportunity for such training was not widespread it did take place.

Haig commented on one such exercise which he witnessed first-hand :

"] was present at a demonstration in the use of "Tanks". A Battn. of
Infantry and 5 Tanks operated together. The Tanks crossed diiches
and parapets representing the several lines ol defensitve position with,
the greaiest of ease, and one entcred a wood, which was made to
represent a 'strong poiul' and casily ‘walked over' fair sized trees

of 6-inches in diameter! " 19

At a 4th Army conference held on I September, at which representatives of all arms,
including tanks, artitfery and the RFC were present, Rawlinson made his views on the

mratter plain

"Corps Commanders should get hold of their front line Divisional
Commanders as soon as possible and discuss with thewm both the plan

and the uses to be made of the"tanks". If they are to be of value infantry
must have confidence in them. The divisions, therefore, which wete to go
forward with the “tanks" must be trained with themt, and "tanks™ wiil be
brought up into their areas as soon as possible so that practice may be
possible." 20

Clearly the importance of combined training was understood. However, suspect
reliabilily and limited numbers relegated the tank to a supporting role, calling for only
limiled co-operation between infantry and tanks and therefore limited training.
Consequently the period between the end of 1916 and the summer of 1918 was largely
one of tank development. Whether time or conditions would have permitted more
extensive training in the hustle and bustle of war had the tanks been more useful in
terms of performance, or whether the period late 1916 to early 1918 was necessary for
tanks crews to gain sufficient experience in the use of tanks in batlle are moot points.
Hogh Elles was to comment after the war that it took in the end two ycars to build up
the necessary level of expertise and gain battle experience in tank warfare before
something like Amiens could be attempted, knowledge that could not be imparted to
the novice crew by way of a pamphlet or indeed on the training ground.

Just how far things had to improve is evident {rom 4" Confidential” 'T'ank Corps
report written on 27 November by Captain F.E. Hotblack and addressed to J.F.C. Fuller
( on the operations at Bourlon Wood, 26 November 1917 ). Ile made the following
recommendations necessary to improve infantry tank co-operation :

"(I} Whenever possible Infaniry units should send guides to conduct Tank Officers to their
Headquarters; the finding of Infantry Brigade and Batalion

19 Haig diary, 26 August 1916, Vol. 10,

20 Rawlinson diary, RAWL 1/ 6,




Headquarters in a little-known area by night, involves a great waslc of time and energy.

(2) Physicat Jitness of Company Commanders is ol great importance. A Jarge number of
Company Commanders are unable to walk the very large distance necessary for them to carry out this
type of operation.

(3) Attack formation, In many cases Tanks attacking a village are obliged {o enter it in file;
they frequently approach in file and do not depioy at all. This is undoubtedly wrong, it gives little
opportunity for the Infantry to follow closely or adequate protection.

(4) It is essential that while 1he {cading Tank makes straight for the cnirance of the village, the
remaining two or three Tanks of the section should deploy 10 assist the Infantry on the outskirts of the
village, then swinging and entering the village Lhemselves.

The greatest diflicully in attacking strongly held villages is undoubtedly w get the [alentry ax
far as the outskirts; alter that Tanks should have little difficulty in loreing a covered advance for the
Friantry slage by stage.

The attitude of some Tank and Scetion Conunanders is still that is merely their duty to gel to
certain objeclives in a vitlage or somewhere, "do their bit*, and return home having taken during the
proceedings no interest whatever in ihe movements of the Infantry, and blaming the lafter fox failing to
have allained the same objectives.” 21

Certainly, the Battle of Hamel in July 1918 did mark a significant shi{l in
emphasis foward greater combined arms operations, and consequently in the level of
training given to the tanks and infantry. The new Mk.V's offered much greater scope
for such operations, and it was the Australians in particular, under John Monash, who

led the next stage in the evolution of tank tactics :

"Set-piece manoeuvre excercises on the scale of a battalion were
designed and rehearsed over and over again; red flags marked enemy
machine-gun posts; real wire entanglements were Jaid out to show
how easily the tanks could mow them down ; real trenches were

dug for the tanks to leap and straddle and search with fire; real nfle-
grenades were fired by the infantry to indicate to the tanks the enemy
strong points...in these practices the artillery barrage was, as usual,
represented by a linc of wen carying flags ... T'he tanks kept open
house...the infantry were taken over the field for a"joy ride,"” and
altowed to clamber all over the monsters, inside and out, and even to
help drive them and put them through their paces. Platoon and
Company leaders met dozens of tank officers face to face and they
argued each other o a standstill upon every aspect that arose... ." 22

During the battte Monash had the conmmand of the tauks temporarily placed under the
infantry in order to improve co-operation and trnst. The success of the battle led GHQ
to publish an account of it for the "guidance of commanders generally". Numbered §S.
218, Operations by Australjian Corps Against Hamel . Bois de Hame], and Bois de

Vaire, it was published in July 1918.

21 pulier papers, B { C/ 1.

22 Quoted from The Austratian Viciories in France in 1918, itself quoted in, C.E.-W Bean,Gfficial
History of Australia in the War of 1914-18, Vol 1V, pp 267-8.




The experience gained al Hamel was invaluable and was studied carefully for
the Battle of Amiens. The training given before Hamel was continued in preparation for

the next offensive. Training infantry and tanks to co-operate was :

",..carried out before batches of training troops by demonstration

of the 5th Aust. Div. together with tanks of the 5th Bde. The excrcises
included an advance under a creeping barrage, an attack on a
strong-point, and an attack on a farm. The demonstration company
carried out the practice first, with other troops watching. These then
carried it out themselves with the tanks." 2

Clearly, at Icast one third of the 4th Army at Amiens ( Avstralian Corps) was
famitliar, in as far as conditions allowed, with their role in relation to the tanks. Fagther,
one can suggest that, if onc clement of the 4th Army was trained, then, bearing in mind
that GHQ had not only printed the lessons of Hamel, but had, in March and August
1918, printed similar training instructions and tactics (as cited above), it is
inconceivable that the British IIT Corps and the Canadian Corps did not instruct their
infantry along the same lines. Therefore, whilst prior to Flers the effort given over to
the combined training of infantry and tanks was very limited, this was not the case in
1918. GHQ had given careful consideration to the employment of the tank and had
published pamphlets and training mannals to this effect. Time and materials were
made available whenever possible for actual combined training of tanks and infantry.
Yct, it was still a far trom perfect set-up as Elles made clear in a letter to Ivor Maxse,
Inspector-General of Training, on 14 November . In this letter Elles relers to Maxse's
wish {expressed in a previous letter to Flles ) for there to be a "trained body of

demonstrators thoroughly practised to bring oul the main lessons". According to

Elles :
"... except in the case of the Australian Corps and one or two
isolated instances, we have never been able to get a semi-permanent body of
infantry, nor have we been able 1o arrange demonstrations to be run for a
considerable period, say one month by a senior officer of Infantry. These
things combined with the great haste with which we have been suffering the
last six months, havebeen, [ think, the main causes for the failure in training"4

23 Thid, p 496.

24 Maxsc papers, file 58.




Section Three

Employment

The search for a coherent doctrine of tactical employment was never to be
"solidified". But this docs not mean that this was neglected. There is ample evidence o
suggest that from mid-1916 onward Haig and GHQ went to some considerable lengths
to formulate a doctrine, and that the debate was very much alive even as late as
November 1918, Further, the "failure" to commit significant numbers of tanks to battle
in the closing months of the war did not signify a lack of enthusiasm for tanks as some
have argued, but rather it was a decision that reflected above all a pragmatic

appreciation of the tank's capabilities al this time.




/
R

ey H
S|

N W+
P o [
~d 2 P o B HRY
3 h AR
Kul.l.fl...h.‘h“.l 'W‘P’t

=
A ;: “—;
it

Y

)
/-
<l
SR
ey

,}/}/ﬂ'ff
A QN
74 Vel
1/re )]
—
-
v

%ff}" g;j
';fy/ft
=N

Y/

)

[Ty .

il

yuey © Up sumy ISAy IY) 05  IeAv, oS o oyIf s[PBJ I YeYM

& 7 )
P (P B
£ 3 L°

Tt .wuﬂ.u..mhlew W, o R R .,%u%
R P A

ll!llllll.lll\.ﬂ s
0
oy L'
s
%

r&. C. )




[10]

The Search for a Tactical
Doctrine of Employment

The preceding Lwo sections of this thesis have sought to demonstrate the vital
support to the tank’s development offered by the Army and its upper echelons. This
final section will further argue that this support extended to the employment of the tank
on the field. But before discussing the search for a tactical doctrine, it is worth briefly
examining the attitudes of Haig and GHQ to the tank. It has been suggested that
although Haig and his senior commanders readily accepted the tank, they were unabic
(o make the mental adjustment necessary to exploit fully the tank's potential. As a

result the tank never delivered its truc "war-winning" capability during the war.
Haig and GHQ : attitudes to the tank

it is an interesting point that even Colonel Philip Johnson's "Snake" tracks ( as
discussed in chapter six}), which were quite striking visually, were not the most
outrageous of design modifications suggested for the tank. This must surely go to the
suggestion of filting scythes to the new Medium 'C* tank as discussed by members of
the Tank Board in September 1918.1 Together with search lights, this addition to the
tank's armament would, it was hoped, spread even greater terror among the enemy
troops. The idea had apparently been discussed eatlier in the ycar and obviously a
decision had been delayed until this time. However, it is not known what decision was
eventually made beyond referring it to the Inventions Committec. The idea of
transforming what was at the time Lhe most sophisticated picce of military technology
into a Boudiccan { ironically Boudicca was supposed to have died at Thetford, the first
tank training camp ) chariot is, strangely, not out of keeping with the whole cxplosion
of technological ideas al the time. As lechnologically complex as this new weapon was,
it was still the product of a programme of rapidly accelerated engincering development
led by the demands of war ; however, the menial frames of reference of the men who

1 WO 158 8&7.
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produced them, and more importantly of those who used them, were still fargely those
of the previous century. The tank came with its share of cultural baggage in the early
years of its inception. It originally bore the name "Landship” denoting the naval
influence in its origins. The picture of "fleets" of these"Landships" sweeping all before
them on the battlefields of France was not wholly fanciful in 1915. Even as late as 1918
tank "visionary" J.}.C. Fuller employed similar naval terminolgy in his "Plan 1919".
The revolution in technological ideas, out of which the tank was born, nol only
outstripped the tank's ability to perform consistently in action, but posed serious
questions of those who were to determine the nature of this employment. 'The most
important of those questions was whether Haig and the GHQ would be able to devise a
tactical doctrine of employment which reflected the strengths of the tank and not the
preconceived notions of how a war ought to be fought.

On 19 May 1918 Lient-Colonel C.N. Buzzard, General Staff, submitted his
report, "Tanks and Mechanical Warfare", to the Supreme War Council. In it he argued :

" that the introduction of any new arm to our Army or Navy invariably
produces, at first, violently antagonistic schools of thought. On the one side
there are the optirnistic enthusiasts, the pioneers, on the other the ultra
conservatives, who regard innovations with considerable suspicion, which is
usually accentuated by cerfain failures which invariably attend the
inauguration of a new arm...If anyone wishes to test the Limitations of human
psychology..Jet him put the following propositions to any Horse Artillery
Officer of his acquaintance. Supposing a reliable tractor were provided,
capable of hauling a field gun at 8 miles an houvr over ordinary ground,
capable of crossing any obstacle that can be crossed by a team of horses, only
requiring two men to look after it ( and these protected by armour plates)
and capable of coping with mud to the same extent as can @ horse, would you
be prepared to adopt such a machine and scrap all your draught horses 7" 2

"It is obvious”, he argued,” that, granted the possibtlity of such a machine, there should
only be one answer..., but it is exceedingly doubtful whether even a highly intelligent
and practical officer of a mounted branch would give an affirmative answer. The fact
is:

that the average human mind has well defined limitations, and it is hopeless

as a rule, to expect an unprejudiced opinion of 4 new invention from anyone

who has spent half or two thirds of his lifetime in carrying out his duties with
considerable success without feeling the want of such an invention.”

But Buzzard was wrong to be so pessimistic about his feliow officers. In a
paper written by Major Stephen Foot, General Staff,? on 9 February 1918 entitled "

Z Supreme War Council minutes, CAB 25/ 12.

3 Whilst Foot's paper is signed "Stephen Foot, Major, G S * Paul Harris, Men ldeay and Tunks, p 165,
states that Foot was transferrcd to the War Olfice's Tank Direclorate under General I Capper in January
1918,
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Petrol Versus Muscle” , the exact same situation regarding the substitution of
mechanical power for horses power was discussed. Foot drew attention to the critical
question of "manpower and shipping” and the extent to which the "available supply™
was being utilised to its " best advantage".

Under a sub-heading , "Food for Horses In France", he stated that there were
not less than 400, 000 horses and mules in France requiring 80, 000 tons of fodder per
month. Since "the main work of these horses is that of transport”, he asked " are we
getting the best value out of our tonnage by employing it for bringing food to develop
the muscles of a horse 7" "] suggest", he answered," thal a4 very great saving could be

effected by the substitution of petrol... ." He argued:

"...the main reason why motor transport has nol up to now entirely
supplanted horse transport is that vehicles at the front are still required

to go over country racks, bad roads, etc., which are accessible to the horse
but not to the ordinary motor vehicles. The development of the tank,
however, has produced a [vehicle able to ] move in o any place where a
borse can go, and through many places which are quite impassable for a
horse-drawn vehicle, e.g., shelled ground, small trenches, barbed wire, etc.4

He went on to cite as an example of the savings possible, "Petrol versus Muscle for a
Field Artillery Brigade.” Such a brigade he argued relied "entirely on horse flesh for

movement of guns and ammunition.” A brigade :

"...exclusive of the Brigade Ammunition Column, has 723 horses ard mules, of which about
560 are used entirely for transport work and its supervision. These 560 animals require approximately 5

4 Fool was arguing a case for the creation of a mechanised ammy with the Medium 'A' tank providing
the mechanical component. But althongh in this first section of hig reporl he was suggesting using tanks
as tractors with the added capability of doubling as mobiie light artillery when the gccasion demanded,
he later went on to argue the case for replacing the cavalry with tanks, i.c. the adopiton of mechnanical
warfare itgelf. Under a sub-heading, "Petrol Versus Muscle in a Cavalry Division", he advocated the
replacement of the cavalry's chargers wilh tanks. While he acknowledged that "questions of taclicat
value" were involved in stich a move, he confines hiniseli to a discussicon on potential manpower
savings :

*A Company of 20 tanks may be considered the equal in fighting value ol a Cavalry
Regiment.... Replacing horses by tanks...we would have the [ollowing results -

(1) @ Tank Companics (180 tanks) in place of 9 Cavalry Regiments.

2) Approximaiely 1,890 officers and men in place of 4, 674, or, after making provision lor the
manufaciure of the tanks, repair shops, etc., 2, 610 in place of 4, 674. This is exclusive of the Cavairy
Supply Column, [Reld Ambulances, ele.. on which afurther farge saving would be effected.

{(3) A decrease in weight of fodder to be transported of more than 1, 000 ons per month aller
allowing sufficient petrol o move ten miles daily."

The Medium 'A' was nol 1o make its (irst appearance in action until March [818. But il was at
Amiens in August that it was most successtul. Here Rawlinson had been persuaded (o cmploy it in
conjunetion with the cavalry. The experiment was not a great success, The performance and
requirements of machines and horses were entirely different. However, it did at {east point the way (o
{uture post-war aperations.




tous of food per day. I suggest that the work of havling guns and anymuaition could be done quite as
elficiently by 24 tanks. This number allows 6 tanks per bultery, 3 of them for ammunition and the other 3
for moving the guns ( 1 tank hauling 2 guns ). The tanks pulling the gons would also cany ammunition
and be used {ar thiz purpose when not required {0 move guns.

This allowance ol 6 tanks ta a battery should be ample to allow [or breakdowns, and stili
perform as much work as can ever be done by a battery ol horses.

The horses require 5 tons or fodder per day and 5 tons of petrol should take this light type of
tank a distance of 1, 200 milcs, or take Lhe whole of 24 tanks a distance of 50 mites cach.

A small weight of oil and grease would also be required, but this is compensaled for by the
saving effected as ngainst corn und hay, by the [acl that petrol can be moved in bulk by tank ships and
tank railway wagons.

Of course an Artillery Brigade in never called upon to move such distances as that, and herc we
come upon the most siriking feature of the problem. THE HORSES GO ON EATING THEIR 5 TONS
PER DAY WHETHER THEY ARE WORKING OR STAKDING IDLE."

Turning to the question of savings in manpower. The artillery brigade would
require 320 men to "look after” the 560 horses mentioned above. "A liberal allowance
for the 24 tanks," he wrote, " would be 72 men." He than argued that sincc a :

"..large sized fighting tank [a heavy tank] requires for its construction aboul 3, 000 men-days,
or say 10 men working lar a ycur .... the small lank, about one-sixth of its weight and about one-fiih of
the cost, would require the equivalent of not more than 3 men's work [or a year, though if the lanks are
conslructed in large gquantities this would undoubledly be reduced o 2 men.

Taking the higher figure, however, and putting the life of the tank at a year we require
only a further 72 men in the manufacturies {0 keep the Brigade equipped with tanks. On the basts of our
present experience with tanks, an allowance of repair workshops at the rate of 1 man per tank is 4 liberal
estimate, 50 thal witli a good margin of safety one can reckon a saving of more than 130 men per
Brigadc.

Even putting the fifc of a tank ax low as 6 monibs we should still have a saving of about 90
men, while if the tanks are being manufuctured in large quantities this saving would be increased o
about 130. On the other side ne mention has been made of the man power absorhed by Remount depots,
Mouobile Veterinary Sections, cle.”

Foot concluded his paper with the recommendation that "the substitution of
machines for horses is now possible in a large number of cases. A farge economy
would be cffected in tonnage and man power by this substitution.” 3

Major Foot's paper is a little sanguine on matlers concerning the logistical
arrangements for tanks in general, although it must be said that his "light tanks" ( i.e.
Medium 'A’) required less attention , and used less (in terms of weight at least ) of spare
parts than the heavy tanks. The problem with using light tanks is that they were very
much more expensive to produce than caterpillar tractors which could do the same job.

Was Foot's paper just another example of the frustrated outpourings of the lonc
enthusiast of mechanical warfare ? Or did it reflect the thinking of the upper echelons
of the Army 7 A shortage of horses at the front in early 1918 was responsible l'or
giving added impetus to the search to find a mechanised alternative to the vast numbers
of horses employed in general logistical work (bearing in mind that the Army had
employed tractors to move guns since 1914 ). By mid-1918 the War Office had placed

5 Liddelt Hart papers, LH. 9/ 28/ 59
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orders with the Ministry's Agricultural Machinery Branch for Jarge numbers of
caterpillar tractors. Buzzard's pessimism would seem not to have entircly reflected the
mood amongst even the "traditionalists" given that War Office plans for 1919 centred
around a force of 20 American, 20 French and 20 British divisions all equipped with
tractors for towing artillery instead of horses !

Much more recently, however, Tim Travers has taken-up Buzzard's line of
reasoning, Travers has applied Thomas Khun's work on paradigms to attempl Lo

explatn the"cautious” acceptantce of new technology on the battleficld :

"Thomas Khuu's work on paradigms suggests that learning and problem
solving will continue to take place within a paradigm of set ideas until a
problem cannot be solved , at which time some (younger) individuals will
switch to a new set of ideas. But until that moment, every effort is made to
solve problems within the framework of the original paradigm or set of
ideas." ©

But was this ever the case ? Was the employment of this new and potcntially
"war-winning"” weaponry being hobbled by its subordination to the demands of the
traditional arms ? Travers has suggested that the tank's potential was never fully
exploited during the First World War because of the inflexible nature of British
doctrine. There was a4 "lendency ", argues Travers, " to siot the piece of new
technology into understood and "traditional" roles." This was particularly the case with
the tank which, he maintained, was allocated a role"that reflected its own logic ; in
other words, accepling the tank , but not really thinking through the capability of the
new weapon." 7 Arguably this might have applied to the employment of machine guns,
mortars and the consequent development of the all-arms infanlry sections, though some

have recently begun to question this,? but one seriously doubts whether it applics to the

tank. The "problem™ which Travers argues prevented the full realisation of the tank's
potential was not mental, but mechanical.

Buzzard was wrong. As Foot's paper, and the actions of the War Office by mid-
1918 suggest, mechanisation was not an alien concept to the British Army. As a small
professional force, the Army had always been receptive to new technology as a means
of ofl-setting numerical infertority. Replacing the cavalry with tanks as Foot suggested
was , however, a different matter. But the experience at Amicns proved at least that
Army minds were not entirely closed to the matter. The key factor at Amiens was the

mechanical reliability and performance of the Medium 'A' tanks which operated with

O'Tim Travers, The Killing Ground, p xix.
7 Tim Travers, ibid, p 75.

8 Paddy Griffith, Batile Tactics of the Western Front | chaplers: 6, 7, and & in particular.
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the cavalry. Their mechanical vulnerability meant that Travers's "problem", which
would have been encountered head-on had the Medium 'A' tanks been all that their
designers had hoped for ( i.e. the replacement of the cavalry with tanks ), did not
realistically arise in 1918. Nor would it have in 1919, despitc the pace of technological
development. Aad even if it had there is sufficient evidence to suggest that Haig and
GHQ were perfectly capable of, and in fact actually did envisage, employing the tank (
in both its heavy and medium formats ) in a role more demanding that of an infantry
support weapon.

The search for a tactical doctrine

From the first the tank was devised with a very clear tactical role in mind,
namely breaking the stalemate. Its role was to be that of a machine-gun destroyer,
capable of crossing hitherto impenetrable barbed wire, freeing the infantry or cavalry Lo
exploit the newly restored mobility. What the tank was expected to achieve was
therefore clear. Exactly how it was to go about achicving this in co-operation with the
other arms was nol so clear, as Haig's comments (which concluded an enthustastic
report of a demonstration of combincd training between infantry and tanks on 26
August 1916 ) show,”...we vequire to clear our ideas as to the tactical handling of these
machines." ¥ This was to remain the case to the end of the war, However, it cannot be
stressed strongly enough that this failure to produce a coherent tactical doctrine of
employment was not the resuft of lack of imagination at GHQ, or the result of any
resistance to the introduction of the tank, but was instcad the inevitable consequence of
the quite extraordinary pace of technical and administrative change in all maiters
concerned with the tank.

The first codification of the parameters of the new weapon's tactical
employment came in February 1916 when Colonel Swinton produced his paper "Notes
on the Employment of Tanks". This was (o form the basis of all future doctrine. Much
of the common sense thinking in these notes, for example on the importance of infantry
/ artillery / tank co-operation, found its way into "Preliminary Notes on the Tactical
Employment of Tanks (Provisional)" issued by the General Staff in mid-August of the
same year, Over the years many have criticised GHQ for ignoring the tactical
requirements of the tank. This document provides, in nine fullt paragraphs, a quite
detailed outline of the tactical employment of tanks. One may argue that the very

existence of this document is sufficient proof, regardless of the extent to which

2 Haig diary, Vol 10.
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subsequent military action adhered to these guidelines, to refute the suggestion that
GHQ was tactically barren when it came to the employment of the new weapon.
" The object of the tank is to help the infantry forward, and especially to deal

with the enemy machine guns " ( Notc 1) :

"There are also several purposes for which individual tanks may be useful;
for taking up stores, for hauling guns over trenches, for clearing up

behind the leading lines of infantry, for desiroying obstacles, and

possibly for reconnaissance. The closer the country, the more useful the
imdividual taok is likely to prove."”

Note,1 further suggests just how realistic an appreciation of the tank’s performance

GHQ had :

"The original conception of the employment of these machines was the
advance of large numbers in line at 100 yds to 150 yds interval, closely
followed by the infantry. This implies an approach march and
deployment under cover, a surprise start, accurate keeping of alignment
and direction, and on a suitable objective, such as parallel lines of
trenches in open country; these conditions combined with the extent and
regularity of the target offered to the cnemy's artillery, render this a
dilficult operation.”

Note 2 continues in the same cautious and thoughtful vein :

"A tank cannot, except at great risk, cross a heavy barrage of H.E. or gas
shells, and it cannot lie out in the open under shell fire. Its safety lies in
surprise, in rapid movement, and in getting to close quarters...also it must
have infantry with it. These considerations limit its employment, uniess
we are prepared to risk the Joss of all the tanks by pushing them as far
forward as they can go, if possible right through the enemy's gun
positions."”

This , as Note 3 points out, "entails...risk , and also requires that a large
number of tanks should be available. As probably only small numbers will be available
in the first instance, and as it may be required to use them as they arrive, it is necessary
to consider how they can be employed under these conditions.” Succeeding notes
outfine what GHQ believed to be the prime objective of the tanks.

"What is wanted...is a means of applying extra weight" against obstacles which
impede infantry advances such as " villages, woods, strong points and hidden machine
gun positions.” But, as Note 4 points out, " No bombardment scemns to succeed in
obliterating these places so completely as to prevent the re-appearance of machine guns
there as soon as the artillery lifts." "The weight" to overcome these strongpoints”
cannot be applied by throwing in more infantty , as there is a limit to the density of
infantey that can be used. The tank is designed to afford a solution to this difficuity... Ay
allotted number of tanks should be told off to deal with each of these points of defence.
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They should be closely supported by bodies of infantry told off for the purpose, who
will advance under cover of the tanks, clear up behind them, and eventually

consolidate the locality when taken.”

There are, therefore, suggested Note 8, " 4 ways in which tanks may be
employed :-
(a) The advance in line in large numbers.
(b) The attack in groups, or pairs against selected objectives.
{c) Employment singly, or in pairs, for special purposcs.
(d} Employment as mobile light artiltery."

The last method of employment, that of mobile light artillery, envisaged the use of the
Male tank's 6-pdr " in close support of the infantry during the final stages of a
successful advance, until such time as field artillery can be brought up."

Further cvidence of GHQ)'s tactical appreciation and flexibility of thinking
may be derived from the paths or lanes which the artillery were instructed to create to
tacilitate the safe passage of the tanks to their objectives.

The creeping barrage was a tactical innovation designed to overcome the
problems encountered when infantry advanced on enemy trenches. Until the adoption
of the creeping barrage it was standard practice Lo subject enemy emplacements to
artillery bombardment for hours , sometimes days, lifting it only when the attack by
Allied forces was to commence. However, the slep-by-slep, progressive character of
the battle possessed two undesirable side effects. First, the end of the bombardment
signalled a warning to the enemy of an imminent attack. Second, it gave sufficient time
for enemy troops to emerge form their trench fortifications ( which in most cases were
heavily protected and proof against all but a direct hit ) and man their machine guns in
time to wreak terrible casualties on the advancing infautry. The creeping barrage was
intended to overcome these effects. The artillery, after the prolonged preliminary
bombardment, would then lay down a proteclive barrage ahead and keeping pace with
their own advancing infantry. This tactic had seen only very limited use prior to the
Somme, and was to be by no means universally applied in every sector during that
battte. But sufficient training had been received by this date (along with an adequate
supply of ammunition ) to suggest that a reliable creeping barrage could be laid down,
with some confidence that the infantry who were attacking under its cover would not
too often fall victim to its shelling. Clearly, if the tanks, as suggested above in
"Preliminary Notes", were to set off with the inteation of arriving at their objectives,
i.e. strong points, barbed wire entanglements, machine gun nests and artiilery positions,
some five minutes before the infantry, to ease the lattei's path , then they would run the

risk of not only attracting a hostile bombardment but falling foul of their own barrage.
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Hence, the decision to leave lanes or paths in the barrage down which the tanks,
attacking in twos or threes would advance. !0

What follows is a brief excerpt from a record of the conference held at 4th
Army General Staff HQ, on 1 September 1916 at which representatives of all arms,
incloding the tanks and the RFC, who were to be involved in the operations of 15

September were present :

"R.A. XV Corps brought up the question of the difficulties
ol the artillery if the "tanks™ are to go forward in advance of the
infantry.

The Army Commander suggested that the "tanks” should
go forward with the shrapnel barrage, that they should be
concentrated in groups on trench junctions and strong points,
and that the shrapnel barrage should be put on between the
groups of "tanks."

"Instructions For The Employment Of Tanks" was issued by 4th Army HQ on 11
September. Under "General notes" point (c) states that :

"Every tank going into action should be provided with a map

showing its track clearly marked, and the objeclives of the

infantry with time table. " (Sec 47th (London) Division Operation
Order No.101 and map )

Paragraph 10 of the” lnstructions” states that: " If tanks get behind time table or
gel out of action , infantry must on no account wait for them." The intention to leave
paths or lanes in barrages through which the tanks could pass to their objectives in no
way, as paragraph 10 points out, overrode the imporiance or the supremacy of the
infantry. As suggested in "Preliminary Tactics", GHQ was well aware that the tank
was a weapon of uncertain mechanical reliability and as such was subordinate to the
infantry. When, however, the time came to commit the tanks to battie things,
predictably, did not always go eatirely according to plan.!1

Potentially there was one major drawback to the creation of these lanes,
Research carried out on the battle around High Wood on 15 September by R.M.
"Monty" Rossiter suggests {an argument which has also altracted the interest of
Professors Wilson and Prior), that the creation of 100-yard wide lancs to accommodate
the tanks in a small area like High Wood (three Lanks were used to attack High Wood)
meant, in effect, that three hundred yards of the Wood were immune from artillery
bombardment. British infantry would, therefore, have attempted to advance upon

10 Frank Mitchell, Tunk Warfure, p 28; Appendix A, CAB 45/ 200; and JR.C Fuller ,” A Short History
of Tanks in the Great War®, The Tank Corps Journal, Vol 1, 1919, p 5.

' Rawlinson diary, RWLN, 1 /6.
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enemy machine gunners, "surprised only at having been unmolested."!? What is
implied in this argument, and is explicitly stated in the Wilson and Prior work,!3 is that
unnecessary casualties were caused to the attacking infantry by the tactical alterations
made to the artillery bombardment. One can counter this argument by stating, firstly,
that there is no evidence to suggest that greater casvalties were suffered in this area.
Secondly, on that very samne day the capture of Flers was made possible by the
intervention of a tank at the cost of fewer casualties, one could argue, than might have
been the case if the tank had not been employed.

A great deal of debate was given over to the decision as to the best time to
launch the tanks into battle, that is at the same time as the infantry, before it, or after it,
and the fength of any interval. It was finally decided that the tanks should begin in
sufficient time to reach their first objective five minutes before the infantry and hope
that their appearance did not bring down a hostile bombardment on the following
troops. Each tank commander was provided by divisional staff with maps on which the
course to be taken was marked, along with the compass bearings and aerial
photographs (repeated in "Tactical Instructions,” issued on 11 September by 4th Army
HQ).14

Owing to the limited number of tanks, the restricted preparation time available
and the difficult terrain which the tanks were expecled to cross, only the second and
third methods of employment advocated in the "Preliminary Notes" were possible on
15 September.

"The actual terrain which had to be faced by the tank commanders was
very different from that which Swinton and his designers had in their
minds as a battlefield. They undoubtedly visualised something in the
nature of the Battle of Loos, smooth ground intersceted at intervals by
sheli-holes large or soall which could be circumvented. If my
memory does not fail me the number of shells fired at the Battle of
Loos during three weeks was something in the nature of three-
guarters of a million, whereas the number of shells fired in the
first week of the Battle of the Somme and the first week only was
something in the nature of two million...the resuit was that at the
end of a dozen weeks the Somme ground was when dry
rather like aerated soft sand and when wet a quagmire,
conditions which simply appalled the tank officers to whom |
showed them." 15

12 Dissertation on "High Wood", 1987, The Tank Museum,

13 Prior and Wilso., "Dawn of the Tank", R.U.S.1. Journal, Autumn 1991, p 63. Also Conmand on the
Western Iront, p 234,

Lt CAB 45/ 200.

15 An extract [tom a letter that General H. Elles sent to Brig-General J.E. Edmonds regarding an catry in
the (fficial Fistory, CAB 457200,
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The reality . Flers.

‘The offensive was launched at dawn on the15th!© with the 49 available tanks
going into action between Combles ravine and Martinpuich (see map of the Somme

campaign).

"Instead of massed employment, the tanks were divided and the orders
contemplated their use in sub-sections of two or three against specificd
strong points and singly for special purposes. C and ID companies were
sent up ; of the tofal of 49 tanks available, three sections of each com-
pany worked on the right and right centre with the XIV. and XV. Corps
{17 tanks each); one section of eight tanks of ID company was attached
to the IT1. Corps in the centre and the remaining sector of seven tanks of
C company was put under the Reserve Army on the left."17

General Rawlinson remarked in his diary for that day that he was well pleased with the
overall performance of the tanks :

"The Tauks appear to have been a great success. Many broke down...
only about 25 to 30 out of the 50 at the departurce of the 4th Army
succeeded in crossing the line. The moral effect on the Boche was
great. Prisoners say they thought the end of the world had come.

{ fear one and possibly two have fallen into the enemny's hands.

The one that went through Flers with a cheerving crowd of British
soldiers behind it enabled us to take the village. The tanks at
Martinpuich also did very good work."18

Of the 49 machines which began operations ninc managed to arrive at their
predetermined points ahead of the inlantry; three fell behind the advaucing infantry but
eventually caught up; whilst nine never caught up with the front line of advancing

infantry but nevertheless did valuable work clearing up enemy slrong points. Ten were

hit by shell-fire and eighteen were rendered inoperative through mechanical breakdown

before action.

'T'he experience of the "paths or lanes" demonstrated that actual practice differed
considerably from planning. First-hand accounts give little encouragement to the view
that the detailed preparations by GHQ bore fruit in battle. "I'he only tank to achieve any
notable feat on that first day was tank D9 ( ') Company ) which assisted in the capture

16 Rawlinson said 4.20 am, diary 1/ 1.
17 Appendix A , CAB 45/ 200.

18 Rawlinson diary 1/ 11. Also d'Eyncourt said that only 23 of the 49 tagks "went forward
successfully.” "Report of Tactical Employment", War Office, 4 March 1917. MUN 4./ 279 1.
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of Flers village before being knocked out by enemy artillery. In his first hand account
2/Lieut. Vic Huffamn,'® commander of D9, commented that the barrage "..was a
wonderful experience, a barrage of terrific intensity, the rising ground in front seemed
ta disappear." Unfortunately D9, with its companion 1314, was ditched at the time and
Huffam could only marvel at the barrage from his spectator's vantage," the roof of our
tank" ( D9 was able to carry out its attack on Flers only after being extricated from ifts
ditch by Chinese labourers ). This was not exactly the level of co-ordination beiween
artillery and tank that had been hoped for. Gunner Reiffer gives a similarly
discouraging account of the battle. The tank commander received a message by runner
that the infantry had been held up and that as a result "we were in our own barrage and
had orders to retire".20 Clearly, in this instance the tanks were not going to arrive at
their objectives five minutes before the infantry. Further, it poses the question where
were the lanes ?

Obviously theory and practice were twao different things. David Fletcher argues,
"many of the tanks aimed at specific objectives like the Quadrilateral did not move
there in a straight line, and I cannot see how they could make lanes that were not
straight." Nevertheless, the existence of the lanes indicates the not inconsiderable
lengths to which 4th Army HQ went to accommeodate the tanks. The fact that the
experiment was not successful does not detract from that. Tank commanders
experienced such difficulty in navigating a course that their tanks must inevitably
have strayed out of designated lanes and fallen victim to the Royal Artillery, or been hit
whilst in their designated lanes as a result of inaccuracy and/or confusion on the part of
the Royal Artillery. Moreover, taking into consideration the fact that the tank
commanders also had to contend with sheil cratering, irregular trench patterns,

primitive steering and poor visibility, one can only concur with David Fletcher's view :

"It would be more reasonable under the circumstances, to consider it a
miracle that they achieved anything at all ..[ given that it was the ] first
tentative use of a new and untried weapon in a war which was, itself, a novel
experience for everyone in the military." 21

Given the prevailing conditions vis-a-vis training, mechanical infancy, limited
numbers, and condition of the ground, the tanks did as well as could reasonably have
been expected.

19 As a member of the 18th Australian 1.4 ght Horse (West Australia) this former engineer volunicered
for the HBMGC in May 1916, the Tank Musecun.

20 Gunner Reiffer was « member of tank D 14 ( eventually ditched) which accompanied tank D 9,

21 Duvid Fletcher, Librarian, The Tank Museum. Extract from persoial correspondence.
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The search continued 1917

“Notes on the use of Tanks and on the General Principles of their Employment
as an Adjunct to the Infantry Attack " (S5.164 ) issued by General Staff to Regiments,
Batteries and Battalions in May 1917, urged all " Commanders and subordinate leaders
of all arms to realise the limitations and capabilities of tanks, and to know the general
principles of their employment... ". Whilst the tank had secured its place and
improvements were being made all the time to its reliabilily and efficiency, it was still

1

very much considered as ancillary to the other arms. "...Owing (o accidents of ground
or mechanical trouble, it is not safe to rely on all the tanks rcaching their objectives.”
From this it was deduced that it was prudent to employ uot less than one section of
tanks ( three or four } to any one objective. Clearly, the notion that tanks could be
employed individually, as was suggested in 1916, had been revised in the light of
subsequent events. So too, was the operation of creating paths or Janes in the barrage
for the tanks." It should seldom be necessary to employ tanks at the commencement of
an offensive... As the appcarance of tanks will immediately bring down a hostile
artiflery barcage ... Normally tanks should wait concealed at first, and go out later.”
The view held in 1916, that the best method of employment was the massed attack, is
still repeated in 1917, " The best moral effect is obtained, where condilions are suitable
from the employment of large numbers of tanks."

However, such employment was out of the question owing to the performance
of the tank. Clearly, it was appreciated that the development of the tank stif] had some
way to go. [t would scem that the General Staff was more cautious about the tank's
ability than the Commander-in-Chief. Still, §5.164's eight pages suggest, as
"Preliminary Notes" did before it, that GHQwas still sensitive to the tactical potential

of the tank. They were right, as technical reports suggest, to be conservative in their

estimation of the tank at this time.

The Mk IV tank first saw action at Messines in June 1917.22 ]t enjoyed
improved armour plate over its predecessor, the Mk 1L, which had increased its ability
to withstand the GGerman armour-piercing rifle round. Further, the old stcering wheels
had been abandoned and an external petrol tank had been fitted for greater safety. Yet,
these technical advances aside, the Mk IV differed very little from the MK I, as used on

the Somme. "[I was the same old slow -moving and slow-manocenvring tank, with four-

22 Whilst it is gencrally accepted that the Mk IV made its debut at Messines, Elles scemed (o suggestin
his letters (o General Anley (sce chapter 2) in April and May 1917, that the Mk IV took part in the Baule
of Arras. In those letters he wrote that the cxperience gained at the Battle of Arras rendered the M 1V
unsuitable. However, perhaps Elles, mindful of the fact that the Mk 1V, although an improvement over
the Mi I11, s1ill had much in commaon with the pervious marks, felt that a more signilicant improvemnet
was needed immediately !
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man control."2? These were “dark days" for the tank, relegated to the role of following
up the infantry and "mopping up" points of resistance. This was certainly not the
combined rote with the tank leading the infantry into battle as earlier envisaged . Did
the tank suffer from a crisis of confidence at GHQ ? Was it only the dogged
determination of the tank's supporters that ted to the "dawn" at Cambrai in November 7
No, GHQ's summing up of the tank's potential was realistic but not dismissive, as later
pamphlets were to reveal. The continuing vescarch and development programme, which
was receiving the full support of Haig and GHQ, was soon to produce the Mk V, the
first really effective heavy tank. ITaig's support for the tank after Flers and before

Cambrai can be gauged from the his comments on 5 June 1917 when he wrote :

"I am of the opinion that cvents have proved the utility of Tanks, both as a
means of overcoming hostile resistance...and of reducing casualties in the
attacking troops...and consider that sufficient experience has now been gained :
to warrant the adoption of Tanks as a recognised addition to the existing means F
of conducting offensive operations." 24 :

Further cvidence of the support that the tank received from Haig, GHQ and

from Rawlinson in 1917 can be seen in the preparations for an exlraordinary assauit
and landing on the Beltgiuin coast at three points between Middlekerke and Ostend by
three Pontoon craft carrying troops, motorised transport, artillery and tanks (one for

each landing).2* In fact it would seem, from an entry in Haig's diary made on 18

September 1916, that Haig was instrumental in suggesting the use of tanks in this
operation. Just three days after what he termed the "successes obtained by the Tanks™ at
Flers, he suggested to Admiral Bacon (whose idea it had been since late 1915 to carry

oul a joint Navy / Army landing on the Belgian coast ) that :

"...he should carry out experiments with special flat bottomed boats
for running ashore and {anding a line of Tanks on the beach with the
object of breaking through the wire and capturing the enemy's defences
Such an operation would be carried out in cooperation with troops... ." 26

Each pontoon, some 550 feet long { see diagram) was to be pushed to its place

of landing by two Monitors "lashed together for the purpose” with the how of the

2 "History of the 6th T'ank Battalion”, The Tank Muscum.
24 MUN 4/2801.
25 Full details of the tank's role ia this operation are to be found in the Tank Museum Archives. An

account of this operation is given by AJ. Peacock in Gun Fire, Vol. 13 { The jounal of the Western Front
Association). Also in Admiral Sir R. Bucon, The Dover Patrol | 1915-17, chapier 9.

26 Haig diary, Vol 11.
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Just one of several technical innovations intended to enablc the tanks of
the proposed Ostend landing to climb the sea-wall.

Fig.3
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pontoon constructed so as to fit between the bows of the Monitors. 27 The pontoons
were effectively Targe landing craft containing what amounted to an armourcd spear-
head unit comprising: three Mk IV tanks ( two male, one fernale), motorised transport
( including 3-ton lorries, ambulances and motorbike and sidecar combinations),
artillery and troops (the bulk of which were to be transported in the Monitors
themsclves ). This audacious plan, which was intended to take the German defences
completely by surprise, was to have taken place once the Y pres operations had
succeeded in driving the enemy eastward beyond Roulers.

The landings were expected to have to overcome daunting obstacles, both man-
made and natural. These included a beach landing itself, with all the problems
associated with the corrosive and clogging effect of salt and sand, barbed wire,
machines guns and artillery all of which were in place defending the Belgian coast,
and, once the beach area itself had been consolidated and the landing force moved in-
land, countless dykes and canals. But by far the most serious and immediate obstacle
that would have faced the landing forces was the 15-20 feet high concrete (bricks and
cement) sea wall. IL was intended that the {irst stage of the operation was not to exceed
4 minutes, That is four minutes in which to land the two male tanks , {or them to
negotiate the sea wall and to peutralise all enerny resistance, It was found after repeated
trials that all the wheeled vehicles, including artillery, could be landed and deposited
over the sca wall i under half an hour. Extra time was necessary for the unloading of
spares and other supplies by sledge. Yet the whole landing had to be successlully
completed in a little over half an hour owing to the fact that the pontoons and Monitors
would have had to have pulled away from the beach as the tide receded.

The practical difficulties and mechanical complexilies were daunting. The tanks
had to have sullicient grip to enable them to negotiate not only the steep gradients of
the sea wall , but also the special ramp intended to surmount the over-hanging lip. To
resolve this difficulty a special type of " claw spud" was fitted {0 the lank tracks.
Developed from armour plate, each "claw spud" was fitted with a set of sharp teeth to
allow if to bite into the concrete. But perhaps the most demanding problem to be
encountered was the movement of the wheeled vehicles over the sea wall. To negotiate
this difficult manoeuvre a "see-saw" arrangement had to be devised ( see diagram)
which allowed the female tank tc winch the vehicles and guns up the ramp, The
apparatus, weighing three-quarters of a ton, had to be man-handled into place by 20
men. Without this device none of the wheeled vehicles could have negotiated the wall,

All of the preparations for the landing were competed by June / July 1917.
Training had been carged out under conditions which, as far as possible, resembled

those which were expected on the landing sites. Practice continved up untsl August

27 The deseription here is taken from A.J. Peacock's account.




when the scheme was eventually abandoned. Despite the fact that the landings never
took place { through no fault of the tank ) the plan morc than adequately demonstrates

the support that the tank had in the period which many critics of the handling of the
tank have repeatedly pointed to as the period in which the tank programme nearly died.
Here were Rawlinson, the 4th Army HQ, Haig and GHQ (without whose support the
planning could not have taken place) proposing a quite navel and futuristic use of the
tank. Were these really such "dark days" ?
On 22 August 1917 a letter from Sir E.Tennyson d'Eyncourt called Haig's

attention to the necessity of ensuring that tanks were used only on "suitable ground".
Haig's reply on 28 August, was polite, but to the point - France knew best !

"The conditions favourable for the use of tanks are fully realised here

and it is also realised that the present design of tank cannot show its
full value under the difficult conditions in which tanks here have been
calted upon to opcerate.”

It would, of course, be preferable if the tanks could be employed
on suitable ground such as you describe. As 1 am sure you fully realise
the choice of front on which to make an aitack must be made with regard
to many considerations, factical, strategical, political, and so forth. In
making this choice the tank - at any rate in its present state of development -
can only be regarded as a minor factor. It is still in its infancy regards design.
It is of uncertain reliability.

Looking lo the future, and seeing what they have already accomplished,
I feel convinced that the course to pursue is undoubtedly to put every effort
into improving design and reliability, in order to ensure that tanks may give
the best results in the theatre in which we are forced by circumstance to
operate at present.” 78

Haig's view of the tank is undoubtedly supportive, but it is also pragmatic, Plans for its
employment and the extent to which it could be a decisive factor in the planning of an
offensive had to be based on what the tank could be reliably expected to deliver and not
on what some members of the Tank Corps ( certainly those ex-members writing in the
inter-war years ) would like to have done.

'T'he Battle of Cambrai began on 20 November 1917. Despite the initial success
in breaking through the Hindenburg Iine and penetrating some five miles, these gains
were not consolidated and were eventually fost to German counter-attack. The battle is
often seen as a turning point in the tactical employment of the tank . Here, ITaig's and
GHQ's critics argue, is proof of what the tank could have achieved, and here 1s
evidence of Haig's and GHQ's failure to reinforce this success. There are many reasons
for the failure of the offensive. The initial break-through by the tanks was not
adequately supported by the infantry, whilst the cavalry, given their first chance to

exploit a breakthrough, was ineffectnal. Criticisms for the failurc have been levelled at

28 Fuller papers, B/ C/ 1.




the inadequatce number of tanks kept in reserve, the lack of reserves of infantry, the
limited opportunity for combined training, and the fact that the cavalry were (oo far
back to link up to the breakthrough. With regard to the tanks, our main area of intcrest,
there were 476 in total supplied by the Tank Corps. Of thosc 324 were available for
spectfic tasks, i.e. fighting, and the remainder were used in the supply and signal arcas.
29 The criticism that more machines should have been kept in reserve to follow up the
first wave of attack does not bear close examination. First, all the tanks that were
available from a delivery of 824 machines made on 27 October were brought up lor
the battle. The remainder were apparently unfit or the crews not sufficiently trained.
Even had the numbers of machines and crews been greater , the [ogistical problems (

“the constant supply of spare parts, the availability of rail transport and reserve crews )
involved in assembling such a force or battle were formidable. One of the mrost
important reasons for the failure of the Cambrai offenstve, certainly one which would -
have rapidly ended the tank's direct involvement in a continued offensive even had the
other arms been able to offer greater support, was the mechanical unreliability of the
Mk IV. Major Parsons's first-hand account of action at Cambrai 39 outlinedin detail the
extraordinary lenghts to which he and his workshop crew had to go in order to make
the machines under his charge ready for action. Preparations included the replacement
of the chain drive sprockets on nearly all machines. A constant tinkering, with amongst
other things, fan-belts, brake units and the ever present ioose nuts. And once the tanks
wenl intv action, his account reveals how his workshop crew actually disobeycd orders
and followed the tanks into battle providing running maintenance as the action
continued around them.

Here was the real weak-link at Cambrai ( as it would have been in any of the
other operations planned for 1917 and early 1918 ). The tanks required constant
attention and a vast quantity of spares in order to keep them running. Ideas, some of
them quite far-reaching, as the planned Ostend landing highlighted, were not the
limiting factor nor, indeed, was the support given to research and developmenti, so vital
to the creation of new and more reliable machines. The overriding problem was one of
mechanical reliability.

December 1917 was to witness the launch of two new tanks, the Mk VY and the
Whippet. 1917 had seen their development, 1918 would see thern in battle at Hamel
and most notably at Amiens.

29 General Sir Michael Carver, "Falsc Dawn at Cambrat ", The Tank Corps Journal, (n.d.), p 2436.

30 see chupter 6, p 100,
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The plans for 1919

At a War Office conference on "Tank Policy", held on 28 September 1917
Lieut-General R. Butler ( representing Haig ) explained the C-in-C's view on tank

tactics :

“...where [there] were so many considerations governing the employment of
Tanks that it was neither possible nor desirable to state under what given
circumstances Tanks would be employed next year...Tanks would be
required as an adjunct to an infantry attack...but provision should be made,
so far as possible, for suitable Tanks for exploitation of success and possibly
for a Tank battle." 3!

IHere we have the "possibility” of a "Tank Battle", i.e. a massed tank attack, being
considered by GHQ even before the "dawn" of Cambrai,

During February / March, 1918 General J. Capper submitted a very lengthy and
detailed report to the Supreme War Council on tank operations for 1919. In it he made
a strong case for the large scale ( involving some 8, 300 tanks in total ) tank battie
involving heavy, medium and light machines. As well as the cxpected detail on the
time of day and terrain, and on objectives, he stressed the necessity of combined arms
training. Of particular significance were the calculations contained in his report as to
just how long it would take to build these machines and when, therefore, they could be
expected to be ready for action. 32

On 19 March Elles presented his own paper, "The Future of Tank Operations
and Production Requirements ", to the War Office. Obviously the very close working
relationship between Capper and Elles would have meant that they would have been
privy to cach other's thoughts but this is not simply a submission by Elles of Capper’s
report or indeed vice versa. Elles goes in to much greater depth on the logistical
requirements for moving his force of 4, 000 tanks ( remember Capper proposed a force
of over 8. 000). They would require some 1, 500 tank wagons over a period of eight
days to move his tank army by rail. Like Capper's, his report is long on the benefits to
be obtained by the mass use of tanks, 33

Lieut-Colonel C.N, Buzzard's report to the Supreme War Councii, "Tanks and
Mechanical Warfare" ( 14 May 1918 ), contains a short section cntitled "A Tank

Offensive mn 1919". While it does not advocate an actual plan as such, it does

3 w1587 819,

32 CAB 25/ 121.

33 W0 158/ 865.
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encourage the establishment of combined training programmes and the firm adoption
by the British Army of the light tunks to complement heavy and medinm machines as
the French had done and the Americans were proposing to do for the 1919 campaign.
He further suggests that what he termed "tinkering with design" should end and the
Targe-scale production of the best existing machines should begin at once.

In July the CIGS, General Henry Wilson,produced a memo on large-scale tank
operations for the following year. In it he stated that:

" The brain and stomach of the enemy must be struck concuirently
with, or in advance of, the blow at his body. This can only be doie
by having at our disposal a large number of rapid (Medium) Tanks
capable of travelling long distances...The main attacking infantry
supported by Heavy 'anks and Mortars in Tanks, Light Tanks, and
Low Flying Aeroplanes will take place at or hefore daylight under
cover of Artillery fire, smoke and all usual apptiances. Infaniry will
be on foot, but many machine gunners will be carried up to their
abjectives in Long Heavy Tanks...As the main advance takes place the
medium Tanks, assisted if necessary by Heavy Tanks laying Bridges, will
proceed as one to their distant destinations, groups being told off to attack
enemy Divisional, Corps and Army Headquarters destroying all telegraph
and wireless communications... ." 35

Not quite the mechanised force of Fuller et al's " Plan 1919", but not that far
removed either. "Plan 1919" ( its official title was "The Tactics of Lhe Attack as
affected by the Speed and Circuit of the Medium D Tank" ) envisaged the use of a tank
force of about 5, 000 machines consisting of Light, Medium and Heavy types. In terms
of the size of its proposed tank force at least, it was in line with "ptans" proposed by
Capper, Elles or Wilson, A lightening attack by fast Medium tanks and aircraft against
the enemy's command HQ, severing the spinal cord between brain and body, would be
followed up by the main attacking force comprising Heavy tanks, infantry and artillery.
Once the enemy (orces had been broken a third element of the attacking force,
consisting of cavalry, light tanks and lorry-born infantry, would then harry and pursue
the enemy preventing his consolidation and possible counter-attack until such time as

the cnemy forces capitulated.

34 CAB 257121, Brituin never seriousty considered undertaking the manufaciure of a “Light* tank. The
prototype American Ford tank did undergo tiials in Britain in 1918, II' Britain had decided upon the use
ol targe numbers of Light tanks it is prabable that the French model would have been used as they in
turn used Britain's Heavy machines. Despite the fact that the United States and France made usce of
Biitish lunks, Lhe BEF did not avail itselfl of the opportunity w cmploy French light machines. Stubborn
independence on the part of the British perhaps ?

35 W0 158/ 842.




How criginal was this plan when compared Lo those outlined above,
particularly Wilson's 7 3¢ Fuller's plan is predicated on the assumption that a fast and
reliable Medium tank would be available, and in great numbers. The fact of the matter
is that the Medium 'C' tank, which did not possess the perforimance characteristics of
the proposed Medium ‘D' machine, was still plagued by technical difficulties even in
November {918. It had a top speed of only 8 mph compared to the estimated 20 mph
for the Medium '), and only 48 were completed by the Armistice. The Medium 'D'
project which had been underway since mid-1918, was, by November, still essentially
in the prototype stage, and had encountered numerous problems especially with the
design of its suspension system and its igh performance engine. There was no fast,
reliable Medium tank available to GHQ during 1918. Moreover, given the technical

difficulties facing the Medium 'D' project, a tank capable of fulfilling Fuller's
requirements would not have been available even had the war continued into 1919, The
other enormous obstacle which does not seem to have been addressed, unlike Hles's
plan, was lhe immensc logistical difficulties inherent in moviug large bodies of tanks
about a very mobile theatre of war. Tanks of First World War vintage could not operate
effectively, certainly in mass formation, in such a theatre, as will be discussed in the
following chapter.

The myth surrounding the originality 37 and viability of Fuller's "Plan 1919"
owes much the prevailing anti-Haig / GHQ propaganda of the inter-war years and
beyond. Fulier's undoubted gift for writing, the fricndship and support of Captain Sir
Basi! Liddell Hait ( another influential character in regard to the formation and
development of mechanical warfare doctrine whose work has until very recently been
uncrilically accepled ), combined with a need for a national scape-goat for the losses
incurred on the Western Front, have assisted the perpeloation of this myth. "Plans"” for
1919 were not the sole prerogative of the "young bloods" at Tank Corps HQ. The fact
that there were so many "plans" for future massed tank operations in conjunction with
other arms in 1919, indicates that ideas tor such an operation were "in the air" and
reflected a shift in emphasis in regard to a greater role for all the new technologies.

30 1. Harris, Men, Ideas and Tanks, p 171, suggests lhat Tuller's memorandum had reached Wilson's
desk by this time and that it may well have influenced Wilson's own ideas, But, ag Farris admity, it is not
at all clear what route Fuller's memorandum took through “official channels®, and therefore, who
actually gol 1o see it

37 I P. Harris, Men , Ideas and Tanks , has discussed this same issue in considerable detail, pp 166-172




159

Practical interpretation : 1918

Sir Henry Rawlinson was to demonstrate his enthusiasm for a more significant
role for the tanks in the coming battle of Hamel. Yet, however keen Rawlinson was to
engage the tanks, there were others, in this case General Monash, Austratian Corps
Commander, and General Arthur Currie, Canadian Corps Commander, who did not
entirely share his enthusiasm. It is worth pointing out that it was Monash in particular
but also the Canadians who have often been cited as the innovators of many of the new
tank tactics which emerged in late 1918. There is a great deal of truth in this. Once the
"colonials" found that the tank's perforimance had been considerably improved - past
experience had found the tanks wanting and they were understandably reluctant to
place much faith in them 38 - they were quick to embrace them, But Rawlinson was to
experience some difficulty in overcoming this initial resistance. On 28 June Rawlinson
noted as much in his diary, " | went this morning to the 4th Aust' Div practice with the
Tanks ...still not got the idea" he commented ; however, he was optimistic, " The
Tanks must keep within 100 yards of the leading line...and all will then be well." On 30
June he recorded in his diary :

"I attended another demonstration with the tanks at |itlegible] which
went very well and at which [ the Canadians and Austratians }

was |sic] also present . | think we have now got the Australians to
understand and appreciate the Tanks. Monash held [illegible]

conlerence of 4 hours & 20 minutes this afternoon at which every
detail was discussed and setiled." 39

Brig-Geperal A. Courage, Commander 5th Tank Brigade, was responsible for
briefing Monash for the offensive on the 4 July. 40 Originally conceived by the Tank
Corps as a tank-dominated operation , it was 'envisagcd that the approach of the tanks
was to be masked by the use of aircraft, that tanks should lead the advance without the
cover of a creeping barrage, and that the tanks were to be divided into three attacking
echelons which would "leap frog" one another. The Australianr Corps Commander was
cnthusiastic about the plan ; however, his Chief of Statf, Brig-General Blamey, drew

38 [y may be argued that this was a good reason for not having introdeed the tank in late 1916 when,
compared to the MkV, it was still 4 very "imperfect” machine. The psychological impact of experiencing
at first-hand or hearing of the vulnerability of the first machines may have persuaded those who waould
otherwise have becn calhusiastic supports o adopt 2 more caulious attitude. However, the arguments for
the introduction of the tank in {ate 1916 are too strong to be overturned by this consideration. I the Mk |
tank had not been introduced when it was, it is extremely unlikely that the Mk V would have been
available 1n mid-1918.

39 Rawlinson, diary 1/11.

A0 C.E.W. Bean, Official H istory of Australia in the War of 1914-18, Vol TV, pp 242-249,
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up a list of criticisms against such a heavy reliance on tanks. The Australian
experience at Bullecoust 1917, when they suffered severe casualties due to the failure of
many of the tanks to keep up with the advancing infaniry {(due mostly to mechanical
breakdown), had prejudiced many against the tanks.*! The Australians were determined
that Courage’s tactic of abandoning the creeping barrage should be dropped and that the
whole emphasis of the operation should be shifted from tank predominance to one
where, once more, the tanks played a supporting role to the infantiy and artillery.

The entry in his diary for 4 July reflects Rawlinson's success in pushing the
acceplance of the tank, or at least in overcoming some of the major Australian and
Canadian reservations: "The tanks did very well all rolled up on time and out of the 60
lillegible] we only had 5 casualties." 4 July had seen the debut of the Mk V tank
which , in close support of the Australian Corps, took the village of Hamel and Vaire
Wood, positions which would prove important in the coming battle of Amiens. Initially
confined to mopping-up points of resistance in the heat of battle, the tanks were able to
demonstrate their much improved performance, passing the infantry and rendering
valuable service (the performance of the necw Mk V's was something of a revelation to
the Australians whose only previous experience of tanks had been the ponderous Mk
[I's and III's ). The tank was gaining new supporters. The Australians and the Mk V's
were to combine again at Amiens.

Perhaps it is worth mentioning bere, if it is not already clear, the reasons for
concentrating on the 4th Army. This army was allocated the majority of the available
tanks, reflecting their greater familiarity with the new arm stemming back to its
introduction on the Somine, and more importantly the successes of the summer of
1918. Quite simply the corps which made up the 4th Army, particularly the Australians,
had more experience with taok / infantry / artillery co-operation than any other Corps.
This is another point to be made in favour of GHQ's "responsibie" and thoughtful
attitnde toward tank employment, i.e. that the tanks were consistently allocated to those
units who were ablc to make best use of them. Paddy Griffith 42 makes more of this
point in relation to general infantry tactics, when he argues that certain units of the BEF
were used time and again in preference (o others because they had proved themselves
efficient at getting the job done.

The purpose of the attack was to reduce, if not eliminate, the existing German
threat to Amiens, a key rail centre. The opportunity also presented itsell to {ollow up
the damage inflicted on the Germans in the Champagne offensive of May 1918 4 and
to shorten the Allied front. The conditions, as Rawlinson pointed out :

41 {hid, p 234.
*2 Paddy Griffith, Baitle Tactics of the Western {ront , pp 82-3.

43 The Allicd forees had inflicled heavy casualties stemming the German offensive.
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" were extremely favourable to the carrying out of a successful offensive,
The weakness of the enemy's defences [they were believed to be poorly
constructed, and | Trenches captured on the 4th July were bad and there
was little wire," 44

Moreover, it was noted that there was an absence of any "considerable reserves behind
the hostile divisions holding the front". The enemy's morale was, he suggested" poor on
this front." Conversely, the morale in the British and Commonwealth camp, after the
successes in the previous three months, was high. The "good artillery” and the
*excellence” of the observation posis available were also cited. Moreover, "...covered
lines of approach render a surprise attack comparatively casy." Rawlinson's proposal
stressed the importance of the role of the tank and the significant contribution expected
from it in the coming battle. Of particular importance to the tanks was the" open nature
of the country, which renders it particularty favourable for an operation with tanks.
This is accentuated by the absence of shell craters and the dry weather of the past few
months."

The importance of the tanks in the coming battle is supported by Rawlinson’s

statement :

"As in Lhe case of the attack on July 4th, it is proposcd to employ as
many fighting tanks as possible, so as to save casualties to the
infantry , and also to make full use of the supply tanks that may

be available, so as to reduce infantry carrying partics. Whippets will
be required for exploiting success.” 45

1t is clear that the improved performance of the tanks relative to the early
machines and the degree of technical innovation in tank design bad led by 1918 to a
more versatilc machine and consequently (though the critics would deny this) to more
versalile thinking and employment,

[t was estimated in the "Proposals” that 196 tanks or 6 battalions 9% would be

necessary for the offensive. The figure was calculated on the basis that one MK V or
Mk V * would be required for each 100 yards of each objective. In addition this
number would be further increased by two battalions of Whippets for exploiting

# Rawiinson'’s," Proposal for an Offensive an the 4th Army Front, 17th July, 1918", diary 1 /11.

45 1bid, paru. 10.

46 This was the initial number proposed by Rawlinson, but this {igure was later substantiaily increased to
415 fighting tanks. Wilson and Prior attribute this to Fuller's persuasion, Comenand on theWesterst Front,
p307.
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success. The operation on ¢ July had further highlighted the importance of the use of
the tanks in a supply capacity and it was noted that "two tanks per infantry brigade
practically did away with all carrying parties." It was expected that supply tanks would
only be necessary for those divisions going to the furthest objective { there being two
objectives ), necessitating # " (otal of 30 supply tanks, and a few spares if such are
available".

The attack on the first objective was to be launched ( as on 4 July) without a
preliminary artillery barrage but under the cover of a creeping barrage with tanks and
infantry following closc behind. Those attacking the second objective were to "
leaptrog” through the leading divisions and were to be supported by "mobile field
artillery and trench mortars, which will go forward with them." Here was a repeat of
the tactics successfully employed at Hamnel, and if seems, shades of the tactics of
infiltration and all-arms support practised by the German in their spring offcusive.

The use of the tanks in the capacity of mobile field artillery (as was envisaged in 1916)
was also planned. In the event of the proposed targets in" the old Amiens defence
line" being too strongly beld to be taken , then "the infantry will continue to consolidate
the RED line...covered during their consolidation by the tanks."

It was noted by Rawlinson that the Tank, Cavalry, and Corps commanders
would have Lo give the proposals careful consideration and that they would be required

to co-operate with onc another fully. "It is", he said:

"essential that the Canadian Corps, Cavalry Corps and Tank Corps
Commanders should be placed in communication with me at the carliest
possible date, and that later, Divisional commanders and others concerned
should be made available to study the probiem in detail before the troops
come down."

However, Rawlinson's cntry for 5 August reveals that he was still encountering some
resistance fo the tank. His enlry states he took exception to Lhe absence of tanks with
the Canadian 2nd and 3rd Divisions "to start with at zcro hour...told Currie to correct
this.#7 " The entry for 7 August, the cve of the battle, reads :

"There is nothing to show that the Boche knows what is coming

[illegible] We shall have 8 excellent Div and 300 tanks against him

in perfect tank country with 3 Div [sic]ol Cavy [sic} ready to

fillegible] any hole that is made. 1 have great hopes that we may
win a big success.”

47 The ailotment of tanks to armies was the responsibility of GHQ since they regarded tanks " for the
purposes of administration, as GHQ troops, 0] W be allotted in Brigades to Armies for certain
opcrations”, { $85.164, para 9).
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The armoured cars show the way ?

In "Plan 1919" J.E.C. Fuller advocated the use of the Whippets in conjunetion
with lorry-borne infantry in a sweep across German rear areas. [However, his argument,
if it ever reached 4th Army HQ, fell on deaf ears. They were determinced to use the
Whippets in support of the cavalry. Who was right ?

Fuller, it is said, was particularty pleased with the performance of the 17th
Armoured Car Company, Tank Battalion, on the first day of the battle of Amiens.#
Sixteen cars had been made available to the Australian Corps. An experiment on the
cve of the battle had shown that, if towed by tanks over the rough ground until the well
maintained transport roads behind German lines were reached, then these cars could
cause considerable damage "to the encmy's personnel, organisation, transport etc." The
cars were split into three groups, two of six with the four remaining cars to "carry out a
special long distance reconnaissance under instructions from Corps H'qrs". The six cars
of 'B' Company, once behind German lines, left the "Main Road" and turned toward
Framerville, ‘A' Company turned toward Proyart and on to Chuignoiles. t was the
exploits of 'B' Company which , it is said, particularly pleased Fuller. For they were
able to surprisc a "number of Officers and personnel and destroyed transport, limbers

cte., quite upsetting the encmy's organisation there.”

"The outstanding feature of the operation 1s, that by working Armoured
Cars with Tanks, they need not be confined to roads, nor are they
stopped by obstacles. Armoured cars can be towed so thal the wheels
follow the Tank tracks over aimost any ground or obstaclcs.

From the experience of recent baitles, particutarly Cambral and that
of Augnst 8th fast, it will appear that a successful tank attack will
usually penetrate in the zone of intact roads on which the enemy's
transport is working, and as soon as this is attained, an opportunity
for the use of Armoured Cars is presented which, if it is timed at the
right moment, can do enormous amount of damage to the enemy's
rear organisation and reserves." #

Could not something along these lines, Fuller asked, have been done with the

Whippets 7 In actual fact something along these lines was attempled.

"The Armaoured Cars are to work on the roads and co-operatc with Whippet

48 Brian Perrett, " Fuller's criticism of the employment of the Whippet vanks at Amiens", The Tank
Museum.

49 A report on the operation of the 17th Armaoured Car batiaiton, August 8, by Licul-Colonel E.J. Carter
(C.0), the Tank Museum.




Tanks operating on the inlervemng ground. The whole force to act as
a mobile force to exploit sucecss... owing to the difficulty in crossing
"No man's land", it was decided to concentrate effort on one place to
get Cars on to sound roads in the enemy's lines, and let the Cars
detailed for the purpose gain contact with the 6th Battalion
[Whippets}." 30

This particular venturc was, says Carter, severely disrupted by dense fog which
completely prevented the co-operation between Whippets and Cars. Of the twelve cars
which started the attack, only five returned. Of the losses one was due to receiving a
direct hit from an artillery shell. The remaining losses were all "Mechanical
Breakdowns". Once more mechanical failure was the decisive factor. In his report on
the operations of 8 August Carter states that :

"The operations of the Armoured Cars were limited by the unsuitability
of the chassis on which the Cars are mounted. No less than 7 out of the
16 were at various times out of action from mechanical trouble which
would not have occurred with a suitable chassis. Initiative and scope
were considerably restricted because the chassis could not be relied
upon in doubi{ul positions .

Had the Cars been reliable they could easily have gone as far as
the River at Peronne...As it was, so many cars were temporarily out of
action from mechanical trouble and the rest so unreliable that they had
to be withdrawn behind the lines at dusk."

The History of 6th 1'ank Battalion has many accounts of Whippets ditching or
falling victim to German artillery. Seven tanks under the command of Captain J.A.
Renwick were placed at the disposal of 6th Cavalry Brigade who were held up by a
machine gun on the road to Parvillers. Of the six tanks, one was hit by a shell causing
track darnage whilst moving up the road. 'tThe remaining machines all eventually
became ditched in an old trench system, three of them afterwards receiving direct hits
from enemy artillery fire. The History of the Battalion comments that :

"As a result of the Amiens battles, it was found that the present
Whippet was not suitable to operate with mounted troops. One of two
things invariably occurred; cither the cavalry wanted to move
forward at a gatlop, in which case they oul distanced the Whippets,
or the Whippets were able to move forward and the cavalry were
prevented by machine-gun fire or barrage."

Here then, is the answer to Fuller's question. Why not more efforts like
Framunerville 7 Mechanical unreliability rather than any evident lack of tactical
imagination on the part of GHQ is the reply.

30 Liewt-Calonel Carter, this time "in the field", 27 August,
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Lessons learnt

Concern over the nced for a tactical doctrine for the tanks amongst the upper
echelons of the Army was reflected not only in the above"plans”, but also in the
publication of instructional pamphlets which continued in to late 1918. The lessons
tearnt at Flamel had been published in SS. 218 5! Qperations by Australian Corps
Against Hamel, Bois de Hamel, and Bois de Vaire, issued in July. This was superseded

by SS. 214 : Tanks And Their Employment In Co-operation With The Other Arms,
issued by the General Staff, August 1918, states :

" As the speed of tanks is developed and their machinery perfected,

it is possible that their tactical employment and that their role may
become more independent...|however at this time] It is unwise to place
too much rcliance upon mechanical contrivances. The machinery of
tanks has been much improved and engine trouble will become

less and less frequent, but the presence of unexpected obstacles and
the effects of the enemy's artillery firc may, at any time, deprive the
infantry of their support and co-operation...[so for the present]...the
role of tanks is to act in close co-operation with the infantry both in
attack and defence.”

SS. 214 goes into some detail on the performance of the two chief tanks of the
battle: the Mk V and the Medium ‘A’ ( Whippet ). The former, it says, enjoys
"considerably greater" mobility due, in part to its improved top speed, hut also to its
improved steering"...in daylight [it| can travel 1,300 yards across undulating country
in the same time that the Mk IV could only travel 700 yards". The Mk V* being
stightly less mobile than the Mk V, though possessing greater trench-spananing
capability, could, it was suggested, be employed in the carrying of stores and the
ferrving of wounded, as well as in its primary role of trench clearing. The Whippet (
having a three-man crew and a top speed of between 8-9 mph compared to the 2-4 mph
of the Mk V) would be " especially useful in open warfare”. Y el the employment, of
both the Mk V's and Whippets " in active operations [was] still somewhat limited

owing to the following reasons :
(a) The physical endurance of the crews cannot be counted upon
after 12 hours in action.>?

511t may seem strange that $8..218 was published before §5..214, but this was apparently the case. Peter
Scatt's "Numericat Cheeklist, Part V", of Slationery Services documenis clearly indicates this, The Greut
war, Vol 1T, N 3, p 107.

52 119 hours* would seem 1o be only an "official" estimate. Obviousty it depended on the freshness of
the crews and the weather which could alfect the alveady very high temperatures in (he lanks. One of the
surviving battlesheets for the tanks involved at Amicns is thal belonging 1o tank 9199 (H.41) of the Sth
Bautalion, 5th Brigade. A male MKV, it was commanded by Lieutenant Harold Whittenbury, and was
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(b) Tanks cannol cross swamps, streams or deep sunken roads , nor can they
make their way through thick woods.

{c) The field of view from tanks is somewhat restricted. Objectives should,
therefore, be easily recognisable and the routes to them straight forward.

(d) Tanks cannot be depended vpon to go over country which has been heavily

shelled, but their capabilities in this respect are being constantly improved."

To add to the poor visibility cited above one should also add the equally poor
state of communications. Eyewitness accounts recall the confusion that the dense mist
and smoke shells caused in the ranks of the British tanks which resulted in numerous

collisions. If the tanks had been assembled in greater depth - greater than the one

machine approximately every 100 yards, as a massed attack would have necessitated -
not only would the chaos have been much greater but it would have offered the German
artillery a terupting target once it had found its bearings. SS. 214 suggests that one day

their time would come to act with greater independence, but until such time their role

was to ease the path of the infantry.

Dissemination

GHQ was responsible for producing instructional pamphlets such as 55, 214.

But having produced them they had to ensure that they reached the bodies or

individuals for whom they had been printed. GHQ's success 1n achieving this will be

discussed briefly below. However, GHQ could do only so much . Clearly 1t could only
be hoped that the recipients of this literature would not only read it , bul also have the
time, resources and initiative to act upon it in both training exercises and in actual
combat,

The Base Stationery Office landed in T e Havre with the BEF in August 1914.
It had a strength of just three officers and seven other ranks. Its duties were to
supply stationery to the Expeditionary Forces and to issue censor stamps, but, most
importantly from the point of view of this discussion, it was responsible for the printing

and distribution of both ordinary and secret publications. H was the printing and
distribution of manuals, regulations, orders and instructions that occupied the greater
pait of the Depot's time, accounting for an increase in staff and branches, which was to
see its strength swell to 62 officers and 860 other ranks by 1918.

deployed to assist the 4th Australian Infantry Division. Fl.41 dealt with severdl machine gun nests before
returning (o camp al midday. "...the crew all suffering from exhaustion after four hours of continuous
action having covered 8 miles and fired 105 rounds of 6-pdr ammunilion”,
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At first the Depot {which later became the Army Printing and Stationery
Services, AP & SS ) was equipped with only hand presses which were inadequate for
the weight of matcrial demanded by the Army, " Work of any size had to be put out to
local contract or sent to the War Office. The former was impossible in the case of
secret or confidential documents and always inconvenient, and the latter led to delay.”
The first AP & SS press in France was opened in Le Havre in July 1915 and a second
in Boulogne in January 1916. The installation of these presses meant that the important
printing of mannals and pamphlets could be carried out in France.

The printing of manuals and pamphlets was undergoing improvement. When it
came to distribution, however, it seems that during the first two years of the war AP &
8S relied on units "indenting for their requirements". The system worked well enough
for everyday stationery items " but was wholly unreliable when it came to manuals and
instructions”. Peter Scott cites the pamphlet "Prevention of frostbite for chilled feet" as
an example ( later CDS. 312). On its arrival in Le Havre in Febraary 1215 the depot
received " indents for only 103 copies" even though the Army Commanders had been
informed. Needless to say the system could not operate efficiently under such
conditions. The answer was a " systematic and automatic distribution scheme that
would ensure thal ali such publications would reach the hands of cvery officer, NCO
and man who needed the information they contained.” 'Fhis system came to be known
as the Central Distribution Section (CT)S) and later the Publications Department. A
system through which :

" the vast majority of printed orders and information circulars ancd
pamphlets | were issued| without Lrouble to the branches or
departments originaling them , directly to formations and units
concerned...| this system)...was applicable alike to secret
documents of which only a few hundred copies exist and to
instructional leallets issued by the million." 3

Cleaily, the mechanism was in place by mid-to-late 1916 not only to print but to
distribute pamphlets and manuals " withoul trouble" to those for whom they were

written. Peter Scott again :

"Such evidence as survives seems to indicate that the APS&SS system
was both quick and efficient...supplics of munuals were senl in bulk

to formation headquarters. They were accompanied by a receipt

( returned to the AP &SS ) and a scparately printed scale of distribution
that indicated the numbers to be issued to each subordinate unit." 3*

53 Peter Scoit, " Printed in France", The Great War, Vol 1, No 2, p 46.

54 personal correspondence with Peter Scolt, 27 June 1992,
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Such {iterature was received by tank commanders in preparation for the tank's debut at
Flersin 1916 :

"Before lcaving the position of assembly, the Divisional operation
orders which concerned each tank or group of tanks were discussed
with the Tank Commanders to ¢ach of whom was given (1) a memo-
randum of directions recalling the points which previous training had
been designed to teach (11) detailed orders giving objectives, strong
points, particulars of route and compass bearing... ." 53

One can be reasonably confident that point (1) refers to either "Preliminary
Notes on the Tactical Employment of Tanks ( Provisional ) "or a document very similar
in content. If so, then tank commanders did receive tactical imstruction, and were privy
to the tactical thinking of GHQ. But of course, whether they read them, or. if they did,
whether they fully understood them ( given that as the war progressd tanks were
increasingly commanded by senior NCOs or inexperienced junior officers ) is another
matter. A clear and accurate understanding of what GHQ intended was not always
conveyed in its instructional literature owing to GHQ's tendency to put too much into
each document and to couch the instructions in Staff College terminology.

If we assume that the information concerning the efficiency of the CDS is

accurate, we can then make the assumption that because pamphiets 55.164 and SS.
214 ( 1917 and 1918 respectively) were printed by the AP & SS they reached the
individuats for whom they were written. Both documents were issued down to

"Regiments, Batieries and Battalions", and §5.164 bears the warning: " Not to be taken
iato action or into front tine treneh™. It might be a cynical point but not too many high
ranking officers frequented the front line trenches, so the pamphlet and therefore the

message must have been aimed at middle and junior officers. Training note " Tank and

Infantry Operations Without Methodical Artillery Preparation ", was issued to No. 25
Company "[" Battalion, Tank Corps prior to the battle of Cambrai. A copy of this
document (fully one inch thick) was presented to the Tank Museum by a retired Major
of the above Company. Whcther this was his rank in 1917 or whether he was of lower
rank it does not matter, save that if he was of lower rank in 1917 then it further
reinforces the point being made: that is that he was given a copy of this training /
instructional manual, which must have been printed by AP & 5§, as a relatively low or
middle-ranking officer. The distribution system must have worked in this case and
therefore one suspects, but of course cannot prove, that it did so in the case of many

others. It is unlikely that by mid-late 1916, after nearly two years of operation in

55 1A ppendix A", CAB 45 / 200.
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France, the distribution system was so inefficient as to be unable to distribute tactical
litetature to the appropriate personnel.

"Not solidified on the subject"

All matters refating to tanks were in a permanent state of flux; tactical doctvine
was no exception. Writing on 28 May Maj-General Guy Dawnay ( General Staff,
GHQ) again expresses this state of flux in regard to tactics when he wrote 1o Lieut-
General Sackville-West, British Scction of the Supreme War Council, saying that in
his opinion the views amongst the General Staff had "not solidified on the subject. He

wrote :

' We have not enough data on which to base a body of tactical docirine
as regards the use of Tanks at present. We have fo rely very much on
the Cambrai battle and on very incomplete and not wholly reliable
accounts of minor instances of the use of Tanks subsequently, such as
the occasion on which the Germans employed them at Villiers-Bretonneux
[ 24 April, 1918]. 1 have one of my people especially working on the subject,
and no doubt we shall get a little clearer on the matier as time goes on." 5

Submiiting his report, "The Tank Problem", o the Supreme War Council on 22
May 1918 Lieut-Coloncl Olivant ( General Staff - was this Dawnay's "tnan" ? ) stated
that the:

"means of breaking [the stalemate rested onj our supremacy in aircraft
and tanks...[we are]...at present approaching the problem of tanks in a
muddled manner and from a wrong point of view, Attempts are being
made to decide questions of organisation and even manufacture before
the principles of tactical employment have been laid down. The
consequence is delay, discussions which revolve in a vicious circle,
unsuitable organisation and disappointing results in battle." 57

This, of course, was one ol the weakness and, ai the same time, one of the
strengths of the whole tank progranune, The frec-thinking and unconventional nature of
the {irst administrative structures in both Britain and France, 1.e. the Landship
Committee / TS Committee / Heavy Section, was cssential to the rapid promotion of
the new weapon. However, the long-term effect of this is evident here in 1918, The
usual structural arrangements concerning administration and employment normally
associated with the Army's procurement of a new weapon were by-passed in order to

56 CAB25/ 12,

57 ibidl,
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get the best machine available to the battlefields of France as quickly as was possible.
What Olivant and the Army needed at this ttme was a period of consolidation.
However, this opportunity was never to present itself - the pace of change (technical
and administrative) and the mobility of the last 100 days militated against "logical
procedure".

Olivant suggested that a committee of tank, infantry and artillery officers should
meet for a "week's work" to decide on a re-structuring of tank matters. The result would
include the "abelition" of the Tank Corps structure, together with its status as a
"separate” body - a command apart from the rest of the Army. Three days earlier Maj-
General Noel Birch, Royal Artillery, received instructions from Haig, who had just
observed Tank Corps gunnery practice, to "supervise" their artillery practice and
experiments. Birch saw his instructions as an indication of the General Staff's intention
to bring the Tank Corps under its wing in the near future. 58 General Tim Harington,
DCIGS, had written to Sackville-West on 30 May presaging this organisational

change:

"I am absolutely certain that we must get tanks brought inside the Army
and their policy controlled by the General Staff. There are too many
people playing with this subject.” 59

But as has already stated abéve, Capper made known what he believed to be Haig's
views on the matter, that is that the T'ank Corps would not be represented on the
General Staff until "knowledge of the tanks was more widespread”. By " knowledge”
Haig was clearly indicating the need to resolve any confusion surrounding the
employment of the tank, so that a common understanding and outlook on tank affairs
prevailed at GHQ, before the Tank Corps was represented on the General Staff. This,
of course, did not suggest a lack of support for the tank, only a body of differing
opinions as to how best to promote the tank. Writing to Sackville-West at the British
Section of the Supreme War Council, Versailles on 6 May 1918, Maj-General J.H.
Davidson, Director of Military Operations, GHQ, reported that :

"We find ourselves in some considerable difficulty at Versailles as to your
views oil the construction and employment of tanks...for some uoknown
reason anyone to do with tanks seems (o be seized with the spirit of
opposition to everybody else who has to do with tanks. The result is il is
quite impossible to get any sort of collective view on the subject.” ®

B WO 158/ 832,

3 CAB 25/ 12
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The exclusion of the Tank Corps from direct representation on the General Staff
was one of the more persistent criticisms levelled at GHQ during and particularly after
the war. Tactical control was to remain in the hands of the infantry. Lieut-Col CC.N.
Buzzard, General Staff, summed up the argument for integration and General Staff

representation in May :

"There is a tendeney on the part of tank enthustasts to aim at obtatning
for Tanks an orgaunisation similar to that of the Royal Air
Force, that is, to look upon the arm as something apart from others...It
seems absolutely necessary that the Tank Corps should be represented on
the General Staff as is the Artillery but the creation of an organisation on
what may be termed "Brahmin" lines is open to the gravest objections. As
it is, one hears of complaints by the Artillery that Tanks have wandered
about cutting all telephone communications. From other officers their
carcasses are 'littering up (he batlle front' and that they have heen seat up
in driblets to a Division to be made use of in defence, probably by
abstracted Army or Corps Staff who thought they might be useful and
ought to be used...There seems to be very little objection to Heavy Tanks
being Army Troops and distributed to Corps, as is the case with Heavy
Aurtillery, with a representative on the Comps Staff." 61

On 1 Seplember 1918 Lieut-General Lawrence, Chief of the General Staff,
wrote that the:

"...commander to whom tank units are allotted should consult the Tank
Corps Officers as to the practicability of ernploying tanks for any particular
operation; these officers have now a wide expcrience of offensive battles.” 62

Clearly if circumstances did not permit the full integration of the Tank Corps within the
Army and a representative on the General Statf then Tank Corps officers were for the
first lime being acknowledged as equals.

Much of the tactical thinking which found its way into 55. 214 & 164 reflected
the practical feedback from Hamel, Amicns and the encouraging performance of the
new Mk V's. However, the movement toward closer integration of the Tank Corps
within the Army proper and the emergence of a definitive and coherent tactical doctrine
for the tank was handicapped by the pace of the war and of technical change.

The reintroduction of mobility in mid-1918 intensified the on-going struggle to
maintain the advantage over German anti-tank defences. Buzzard commented on the

effectiveness of the German anti-tank measures when on 3 September he wrole :

61 1hid.
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"It is incontroverlible that the success of recent offences has been
principally due to the use of tanks in large quantities ...but Grerman
methods of meeting these weapons has now been so much improved,
that there is a risk that the advantage we possess in the development
ol the weapon will be neutralised," &3

On 1 September, as part of his detailed paper on the employment of tanks
copies of which were sent to all units ol the BEF ) Lawrence made the observation that
recent heavy fighting had seen the Germans employing "artillery dispositions”, i.e.
what became known as "tank forts" to counter tank attacks. This combined with the
unfamiliarity of many division and brigade commandcrs with the functions and
limitations of tanks (despite the S5 pamphlets) led (o tank losses, which [awrence
argued were "not compensated for by the results attained”. He then went on to fist some
general points in connection with tank employment " which should be impressed on all
concerned"”. These included tanks not being used without properly organised artillery
co-operation, namely * smoke screens or H.E. [High Explosive] barrage and counter
battery work". He drew attention to the fact that when tanks were allotted for particular
tasks, often the time necessary for approach marches aund for the establishment of
proper liaison between infantry and Tank Corps officers was not taken into account.
This had to rectified. The role of the tank as a form of mobile artillery bad not been
seriously discusscd since the initial battie preparatious prior to the tank's debut in
September 1916. But the pace of tank actions by mid-19]18 often denied them the

artillery cover they had come to rely on, cxposing them to German artillery and

increasingly heavy losses. A combination of improved performance and the more fluid
engagements, meant that the role of the tank as mobile arttllery was was once more
considered. On 14 Scptember 1918 Lieut-General Braithwaite, GOC X Corps, offered
a solution to (his problem. A certain number of "specially constructed tanks” should be
fitted with "Howitzers or long range Mortars". These would be able to move forward
with the tanks taking advantage of natural cover and so provide the necessary artillery
cover. ®* Rawlinson came to a similar conclusion on 16 September. This involved
mounting a 6-pdr gun on a "Whippet" or Medium 'A’ tank. Owing to this tank's
mobility it would "have no difficulty in following close behind the infantry advance”,
from where it would be able to deal with anti-tank obstacles, 6%

Another school of thought tavoured concealment rather than fire-power. If the
Royal Artillery conld not provide adequate cover for advancing tanks then clever use of

3 Ibid.
64 Ihid.
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camouflage ought to deny the German gunners a target, or at least reduce target
opportunitics to a minimum. Lieut-Colonel Lister, "E" Branch, War Office wrote on 22
September that :

"They [tanks] are being knocked out by single field guns at short range.
Armour piercing bullets are the |next] most serious danger...since we
cannot increase the armour adequately | i.e. the relationship between
mobility and protection] we must improve concealment." 9,

He went on to list the importance of smoke barrages and camouflage, both as to shape
and colour. Tank Corps practice was to carry a large red and white distinguishing
plague to assist recognition both by other tanks and by the infantry so as to improve
combined operations, but which had the unwanted effect of rendering them "very
conspicuous”. It should be noted that camouflage patul techoiques had been applied to
tanks in mid-1916 under the direction of Soloman J. Soloman , Royal Engineers. But it
was considered more (rouble than it was worth and the practice was soon abandoned.
Research and development into tanks producing their own independent sraoke barrages
in order to cover their advance had been the subject of on-off investigations also since
1916. These ideas, together with the use of tanks as mobile artillery, received renewed
attention in the final months of the war. What was happening in late 1918 was a case of
the tank's performance finally catching-up with some of the more far-sighted ideas that
had been encouraged by GHQ and implemented by the Heavy Section in mid-1916
hefore being shelved after the limited performance of the Mk I was fully appreciated.

Finally, Lister recommended the adoplion of what he termed "more elastic tank
tactics admilting of more cunning use of the ground”. On this point he cited the
(GGerman attack at Villiers-Bretonneux on 24 April 1918 as a good example. The
Germans, hie said,"employed natural cover and eschewed rigid formational [sic] attacks
over crests of hills where they offered targets for enemy artillery”.

Regarding more elastic tactics, Tim Harington wrote to Sackvilie-West on 7
October informing him that "GHQ were in the process of establishing their own Tank
Tactical School for all higher forms of tactical instruction”. This was to be irdependent
of the Inter-allied school for tank tactics at Fontainbleau which senior British
representatives had criticised for being too general and not specifically related to the
needs of the tank. 67

The search for a tactical doctrine for tanks was very much alive. However,
vigorous and lengthy debate among the upper echelons of the Army never produced a
"solidified" doctrine during the war. As Olivant implied, no one had had the luxury to

6 Ihid.

67 1bid.
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take time out since the tank's introduction to give careful constderation to the
manufacture and tactical employment of this new weapon . Constant technical and
administrative changes militated agéinst this. But Rawlinson's and Braithwaite's
practical solutions to the effectiveness of German anti-tank measures, and the use of
sinoke and camouflage, not only retlected the direction of research and development,
but also highlighted continning support for the tank programme at the highest level. A
greater role, including a place at the General Staff for Tank Corps' officers whose
experience by this time of the war was considerable, was recognised. The most obvious
point to emerge from this discussion is that once again the limitations imposed on
tactical planning were not those of mental "paradigms”, but the mcchanical ability of
the machines themselves.
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[11]

The last 100 days

Tiin Travers has expressed the view that had tank numbers been more
carefully marshalled and not thrown away in "penny packets", the "durability” of the
machines and the success of the salvage and repair workshops would have meant that a
sufficient number of tanks would have been available for use in a "major tank-artillery-
infantey™!) offensive in late 1918 . Cambrai and Amiens are cited as examples of the
type of "tank-artillery-infantry” battles which should and could have been copied and
which could perhaps have ended the war sconer thereby saving many Aliied lives.?
This raiscs several questions. What role did the tanks actually play in the post-Amiens
period of the war ? And when and where was the Travers's "tank-artillery-infantry”
battle(s) to have taken place, and what logistical difficulties would have had to have
been overcome in order to mount. it ( or them ) ?

However, before discussing the Travers battle scenario, the terrn "mass tank
attack" ( to use Brig-General J.E. Edmonds's term as cited by Travers ) used in
connection with a possible major tank deployment during the last months of the war,
should be clarified. If, as Travers suggests, Cambrat and Amiens are the modcls, then a
battle involving 400 plus fighting tanks is necessary to qualify for this category of
battle. But this makes no allowance for the fength of the fighting front and therefore for
the density of the tanks, which must surely define mass.

L pim Travers, "Could the Tanks of 1918 1lave Been War-Winners [or the British Expeditionary Forces
7, Journal of Contemporary History, Vol 27, (992, p 393.

Maj-General Heinz Gudedan, Achttung Panzer !, p 126, voices much the same criticism. "All
the lessons of 18 July and 8 August seem (o have been cast aside”, he wrote. "There was”, he said, " not a
siagle cccasion on which the huge quantities of tanks now avatlable were direcled at a common
objeclive, simultaneously and with due co-ordination."” He like Travers fails to take into account the
enormous logistical problems Lhat will he discussed betow ; further, again like Travers, Guderian implics
that the most important factor is the number of tanks available. Guderian suggests that there were at least
4 , 500 available to the BEF when, in reality Britain never built more than ¢. 2, 400 of all types and
maodels, In reality numbers and durability could not compcensale for mechancal unreliabilty.

2 Tim Travess, ibid, p 403,
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Tank density

Cambrai _Amiens St. Quentin.
Front 10, 000 vds 16, 000 7,000
No. of Infantry 5 9 7
Divisons.
No. of Fighting Tanks. 378 415 173
Tanks per Infantry Div. 76 46 25
Tervitorial Density of
Tanks. 1 tank every ....yds 27 39 40

If we consider the table above tank density, defined in terms of tanks per
infantry division employed on the first day, declined considerably from Cambrai to
Amiens (both of which Travers considers to have been models of tank employment for
the late months of 1918 ) and still further by 29 September when the Fourth Army
opened its assauit on the Hindenburg Line at St.Quentin. However, if we choose to
define a mass employment of tanks not by their relationship to their accompanying
infantry but by their territorial density, that is the number of tanks over a given area,
then the assault at St.Quentin ( see map ) was only marginally less massed than
Amiens which itself had significantly fcwer tanks in terms of territorial density than

Cambrai. Yet, in Travers's terms, Amiens was still a model of employment.?

3 In reality this tablc represents littic morc than an excrcise in jugpling statistics. One does not wish to
detract {rom their value, but they can only cver contribule one side of the story. Moreover, when the
statistics themselves are so variablc in terms of the length of the frontages and the numbers of tanks used,
their value is still {urther diminished.
The tahle includes figures supplied by General Sir Michael Carver for Cambrai in False Dawn

, Tank Corps Yournal, Genceral Rawlinson's figures given in his memo of 17 July 1918 for Amiens, and
my vwu calcuiation for St.Quentin. This calculation is based on information from Elles's * Summary of
Tank Operations” of tank actions together with the map provided in the OH {Military Operations in
France and Pelgivm, 1918, Vol 1V, sketch 26), Elles said that the 4th Atmy {roat extended {rom
Bellenglise to Vendhuille, some 14, 0(X) yds ( my measurement). However, Wilson und Prior in
Conimnand on the Western Front , p 361, suggest that the Ath Army front was only 10, 000 yds and
Monigomery, Story of the Fourth Armny , pp 151-152, states that it was us long as 21, 000 yds.

1If we cxamine the lank altocation, we ean see thal in the north and central areas lanks were
allocated only (o the Australian and U.S Corps and not 1o the IT{ Corps in the Vendhuifle area. In the
southern sector the IXth Corps also received tanks. But because, as Elles's "Summary"” said, these (anks
could not cross the canal below Bellicourt, they eflectively had to begin the assaull at this point. So my
argument is that when the attack opened on the 29th all of the 4th Army's tanks were confined to a front
between The Kuoll and Bellicowt - not mote than 7, 000 yds at feast until they cvossed the canal and
then, in theory at least spread out north and south,

Incidentally, if we apply Wilson and Prior's frontage figures for Amiens ( they give 19, 600
instead of my 16, Q00 - both are taken from the same document ) and St.Quentin ( their 10, 000 W my 7,
000 ) we get 46 and 58 yds per tank respeetively. From this we may deduce that a difference of 12 ( 58-
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The reality : the Hindenburg Line and beyond

The 4th Army's objective on 29 September was to force the Hindenburg Linc
between the villages of Bellenglise and Vendhuile.# This front covered that strelch of
the St Quentin Canal that had been diverted underground belween Bellicourt and
Vendhuile. This was therefore the obvious place for the tanks to cross the canal given
that it was some 35 feet wide, had stecp banks and a water level of about 6 feet. An
operation in this scctor had been the subject of careful study by the Tank Corps since
the summer of 1917. Indeed some of the tank crews found themselves fighting on the
same ground that they last saw during the battle of Cambrai.® This key stretch of the
front was therefore very well defended making an attack without a preliminary artillery
bombardment inadvisable. ‘

The first objective, the centre trench system east of Bony, was assigned to the
American Corps ( 27th Div.) while the Australian Corps (3rd Div.) was to pass, or
"leap-frog" throngh this gap, and exploit north and south to the east of the canal. To the
south the American Corps ( 30th Div.) and the Australian Corps ( 5th Div.) were to
take Bellicourt and the southern lunnel defences. IX Corps was to clear the cast bank of
the canal under cover of the southernt wing of the American force. {1l Corps, which was
not atlocated supporting tanks, had essentially been given a holding role to cover the
northern flank of the American forces and provide a tink with the 3rd Army. Their front
covered that area immediately south of Vendhuile where the canal emerged from
underground.

Originally the "jumping-off" line for the commencement of the assauit was
going to be that line between Knoll-Guililmont Farm and Quennemont Farm, but very

stiff resistance encountered by the American 27th Division two days carlter meant that

46) is enongh to suggest that on this calculation St.Quentin's tank territorial density is sulliciently
inferior to that cnjoyed at Amiens to render the (ormer's application {or mass fank battle status invalid.
However, if we compare the 46 vds per tank (still using Wilson and Prior's figures) with the lable's figure
ol 27 yds per tank at Cambrai we can sce that there is an even greater difference of 19 ( 46 -27 ). This
would suggest that on this basis Amiens has no more right to be included in this category than St.
Quentin!

We must also explain the origin of the figure of 173 tanks (or St.Quentin. Efles's "Summary"®
states that LB tanks were employed on 29th, All of these save the Lith Batin were allocated (o the 4th
Army front. The OH (Military Operations in [france and Belgium, 1918, Vol ¥V, pp 116-117) states that
8 1anks of the 11th, all that could be spared [rom the 4th Army front, were allocated 10 Vih Corps [ 21st
and 33rd Divs], Therefore, 173 (181 - 8) tanks must have been used on the 41t Aimy front. Wilson and
Prior suggest thal 162 lunks were used, My 172 daes include 171 A.C Batin ; perhaps they deducied
these vehicles ( number not specified) from the original pumber.

+ Tank Corps, "Weekly Note No. 51 : The Batiles of Epehy & Cambrai - St.Quentin", p 5.
5 This in fact applies (ar more to the 3rd Army and in particular to the 7ih Batin ( Mk 1V) immediately to

the north of the 4t Armty. Bul it scrves to highlight the (act that both sides had bad a good look at one
another.
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on the morning of the 29th the infantry was still some way short of this point. Asa
result the creeping barrage which bad already been fixed and could not be changed
without great confusion ensuing ( and without incurring the possibility that those troops
who had made progress on 27th would come under "friendly" artillery fire) was well in
advance of the infantry. This, combined with determined German resistance, led o the
failure of the American (27th Div) advance and 1o considerabte losses.

The American 301st Tank Battalion supporting the American 27th Division met
with disaster west of Ronnsoy when it ran into an old British minefield, consisting of
rows of buried 2-inch trench mortar bonibs each containing 50 lbs of ammonal. These
had the effect ol tearing the whole bottom out of some of the machines, Ten machines
fell victim to the mines and only two succeeded in assisting the infantry.¢

Further south at Betlicourl the American 30th Division, supported by tanks
from the 4th and Sth Brigades, broke through the Hindenburg line. However the mist
which had shrouded their inttial progress lifted and exposed them to enemy artillery
fire from the rear. According to the Tank Corps 7 several tanks which had been allotted
later objectives went to their assistance on their own initiative without infaniry or
artillery support and succeeded in saving “ a greal many infantry casualties”. But tank
casualties were also reported to have been high ( though no actual figures are given ).

On the right of the attack IX Corps were able to cross the canal at their first
efforl and captured the villages of Etricourt and Magny with 4, 00Q prisoners,

However, as stated above, the tanks were initially unable to accompany the infantry

6 As we have discusscd above one of the difficulties when analysing tactics in this period is the far from
reliuble infonmadion. In this particular case the 301st U.S Tank Batt did assist the 27th U.S. Div.
However, the Ol (Mifitary Operations in France and Belginn, 1918, Vol V, pl06) states that on the
29th 34 tanks of this battalion werc in action, of which 12 reecived direct hits (artillery) and 7 weve
ditched ( stuck in trenches or soft ground). Others ( an unspecilied number, but simple arithmetic says 5}
hit an old British minefield. At the end of the day oniy 10 tanks rallied.

Montgomery, Story of the Iourth Army |, p 163, stales that 39 tanks assisted the 27th of which
12 received direct hits. "ln one instance”, he wrote," 7 approached (o within 100 vds ol Gillemont Farm,
bul were put out of action by concmy [artillery ?] as soon as they becante visible through the mist, Only
one tank succeeded in crossing the Bellicourt tunnel on this divisional front.” No mention is made of the
minefield!

If we turn to primary sources the picture still remains blurred. Elles's smnmary of tank actions
states very succincelly that " on the American front the attack did not meet with success. Some tanks of
the 301st American Tank Baltn, were put out of action on a minclicld.” They at least mention the
minelield, if not the numbers,

All of this is to a greater or lesser exient al odds with the source that is quoted in the main body
of my text, that is the "Weekly Tank Note No 51."

Witson and Prior, Command on the Wesrern firont , p 370, have resolved the numbers dilemma,
to their satisfaction al lcast, by using the Australian OH (C.E.W Bean ,Qfficial History, of Australia in
the War of 1914-18, Vol 6). This source furnishes us with yel another combination of the abave figures,
There were, it says, 34 tanks, 10 of which ran on to the old British minefield ( despite it being roped off
by the Germaos and furpished wiili @ warning sign ), 11 fell victim o artillery, and 7 became ditched.

7 Tank Corps, "Weekly Tank Note No 51", p7
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and had to cross the canal at Bellicourl before wheeling south to assist the infantry in
the capture of Magny. This was the situation at the end of the first day of the battle.

The attack on the Hindenburg line was necessarily a "set piece” attack, in the
same way that Cambrai and Amiens bad been. Like Amiens the offensive had begun in
the carly morning (5.50 am) under cover of (og and smoke shells. The density of tanks ,
as discussed above, was not greatly inferior to that at Amiens. Where comparisons do
differ from either Cambrai or Amiens is in the use of a 4&8-hour ® artillery bombardment
prior to the offensive at St.Quentin : this had not been employed at either of the two
former batlles. Yet an attack on the most heavily defended linc of fortifications on the
Western Front, consisting of 6 limes of wire and entrenchment, bunkers, and "tank
forts" sorne 6, 000 yards deep, necessitated a preliminary hombardment. This was not
the first time that the Germans had been attacked by tanks in this area. It had happened
before during the Cambrai offensive and they had learnt the lesson. The emphasis of
the attack had to be on infantry and artillery. Yet, as the re-working of the statistics
above has suggested, in terms of territorial density it was not of any less significance as
an infantry-artillery-tank action than Amiens.

Statistics aside, no other conclusion can be reached other than this was not tank
country. An assault and breakthrough of a line of fortifications as strong as those of the
Hindenburg Line was far from an ideal undertaking in which to employ tanks in mass
numbers. Consequently, if it was to be contemplated at all, a mass employment of tanks
after Amiens would have had to be delayed until after the Hindenburg Line had been
broken and "open country” had been rcached.

When and where could a massed tank / infantry / artillery attack have
taken place ? The conditions as outlined above would certainly have delayed any such
operation util the end of the first week in October at the earlicst. However, at this
stage fighting was still taking place on all areas of the Fourth and Third Armny {ront.”
Realistically, therefore, the first clear opportunity to organise such an attack would
have been alt the halt before the Selle between 11 and 16 October. 10

8 This bombardment consisted of gas and hi gh explosive.

? The Batile of Cambrai was nol concluded until 9 Octaber.

10 As supgested below the number of days taken to guther the tank forces for the batlle of Cambrai and
$1. Quenlin was 5/ 6 days. Therefore, a similar period would have been required for the grouping of our
¢.400 machines for the Travers batilc. The halt before Lhe Seile offered very nearly this period. Yet even
on the 11th two brigades (137th (46th Div) and 71st (6th 1Jiv)) of IX Corps were engaged in the capture
of Riquerval Farm - accomplished with the aid of just one tank. However, a number ol "dumny" tanks
were nsed at the beginning of this action as a ruse, a "Chinese" attack, (hereby greatly assisting in Lhe
success of the day. The use of only onc "reul" tnk is perhaps a measure of the intensily of the fighting
thal had occurred in the previous weeks and the immediate availabity of tanks “fit to fight". However, the
time and effort involved in constructing "dumiy® ( see photo) lanks were not negligible and the
imporiance of the tank in general terms { even though Travers suggests that a shift 10 a more "traditional”
tactical thinking had taken place) is perhaps reflected in this.




180

How did the 48 tanks that were employed on October 17 fare in the conditions
which faced them at this point ? The "Summary of Tank Actions" between 8 August -
20 QOctober, states of this action that ;

"Very little difficulty was experienced in crossing the R.Selle. Tanks steered
to their objectives through a thick [og and in many cases the Infantry lost
their direction.” 11

The action is described in the report as having been "moderately" successful.
But the tiver crossing was not without its problems. On the 301st Battalion front the
River Selle was in effect only a stream, but one tank managed to become bogged down
in mid-stream and had to be abandoned. Nine of the remaining nineteen Mk Vs were
lost to enemy artillery. On the XIII Corps front "wooden cribs” 12 were constructed to

PDuminy tanks were referred 1o as carly as the [trst half of 1916, when the War Oflice suggested
that "canvas struclures carried by men®” might be uscful for training purposes. I seems that their tirst use
on the battlefield, certainty in 1918, ok pluce on 18 September by the 4th Army ( Montgomery. Story
of the Fourth Army, p 125) and again on October 17 (p 210). The OH (Military Operations in France
and Belginm, 1918, Vol V, p 248) has only one menlion ol these tanks and that is on October 11.
Strangely cnongh Churchill mentions them in a letter 1o Scely (4 Oclober 1918) Marlin Gilberi, Winsion
S. Churchill, (Vol TV, 1917-22, companion),pp 400-01, in which he wrole * T wish to have a proposal
submitied for the construction by February of 1, 000 camoullaged or training tanks." MUN 4/ 5213 also
mentions them in connection with Maclcan, Wilson and Shaw and a discussion on the same day
regarding the possibility of putting a "mock up” of the MkV on one of Sir Percivat Perry's traciors.
Chiwreliill's tank specilications called for a (wo-~man crew ( one driver and one machine gunner), The
driver amd machine gunner immediately behind him wcere to be encased in a Ystrong sieel cupola" (bullet
proof). These dummy tanks were 1o be powered by "ordinary lorry engines", The "objeci” of these
machines was to "create alarm and panic among the enemy” and o "divert and distract {ire from the real
tanks", generally multiplying the numbers ol tanks giving the impression that "unlimited numbers were
available". Two points are raised here. Did Churchill's dummy tanks represent a evolulionary leap
forward from Lhose being constructed and used in France ? 1 am not entirely sure whether those used in
Trance were powercd by an engine or whether they were siinply dragged into no mans land under cover
of darkness (o give the impression in the dawn mist of attacking altied tanks. If this was ihe case then
why did Churchill not scknowledge the existence of (he more primitive versions of the dummy {anks and
put forward his as improvements ? The secand point raised here concerns Churchiil’s siatement that
niaterials used should not clash with those used on the tank programime. That is why he suggested using
lorry engines. Bul surely this was rather short sighted. Mechanical Transport { MT) and mechanical
warfare were keen competitors for priority status as has been discussed above. Engine manutuciure lor
cither tanks or M'T shared the samc basic malterial and personned reguirements - an obvious clash one
would have thought !

Travers suggests that there had been a shift in tactical thinking toward a more "traditional”
pattern of wurlure, One would argue that far from a shift taking place, what had aclually occurred was
that the tank , despite its rapid technical evolulion, was quile literally left behind - the pace of battle had
tow outstrippexl the pace of technical change.

T General H. Elles, "Summary of Tank Operations {rom Augnst 81h to Gctober 20th”, to CGS, 29
October 1918.

)2 Montgomery desciibes these “cribs" as " hexagonal wooden feames.” They were construcied by the
Tank Corps and dropped itle the river at a point alongside the road bridge ( the tanks were obviously too
heavy 10 use this bridge - again highlighting the difficully of moving tanks ). Careful reconnaissance"
had revealed that (his was the maost Favourable spof {or the 1st Battalion's 11 MEkV's (o cross the viver {
which al (his point was 8 (eel wide and some 4 {eet deep - again highlighting the difficulty of moving
tanks. Troops could wade this in a matter of seconds but tanks were stranded! ). These cribs were
prabably similar in (unction o the fascines carried into action by the leading tanks at Cambrai and
intended for use in filling holes and trenches 0o wide to cross in the ordinary manaer,
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enable the eleven Mk V* tanks of thelst Tank Battalion fo cross the river. Of those,
three later broke down, two become bogged and were abandoned, and the remaining
machines lost contact with the infantry in the fog. The war diary of the 6th Battalion
reports that three tanks were so badly damaged by enemy artillery that they had to be
handed over to salvage. How would 400 plus tanks have coped in such conditions ?

Were there encogh tanks on Qctober 17 to mount a massed attack ? Before
we examine the logistical arrangements we should, of course, attempt to ascertain how
many fighting machines were available at this time. Were there 400 plus machines in a
"fit to fight" state ? It is known that there were 357 (including 125 Mk Vs ) fighting
tanks "fit to fight" available to the whole BEF on 15 Qctober.13 Figures for 11 or 17
October are not available. However, an average of the number of tanks "fit to fight"
over the period beginning 30 August - 26 October gives us 280 fighting tanks.
Despite the success of the salvage and workshop crews and the "durability™ of the
machines, thcre would still not have been enough fighting machines available to mount
a mass tank action on 17 Qctober. This picture changes, of course, if the findings of the
statistical re-think above are accepted and the 280 machines are confined to a narrow
front so creasing their "territorial density". The logistical arrangements, without which
no mass employment of tanks could take place, must now be considered.

How difficult was it to transport tanks ? When Elles compared the tapk
actions fought in the period 8 August - 20 October with those fought a year earlier at
Cambrai he said that there had been " a very marked improvement as regards mobility
and elasticity - Tanks are now operating 30 miles from Railhead [sic] - and in tactical
and administrative ability of senior ranks".15 However, it could be argued that this
iprovement could not obviate the cnormous togistical difficuities created in the wake
of the German spring offensive. Further, although Elles goes on to state that " Rail
concentrations and assemblies Tor surprise attack {sic] have gone practically without a
hiteh", he can only have been referring to the earlier period covered by this
"Summary", that is up to and imcluding the breakthrough of the Hindenburg Line.

While the 48 tanks used in the assault on the Selie on 17 October did go into
action with the aid of RAF cover to mask the sound of their engines, and were therefore
a"surprise", it is unlikely that they were entrained to their jump-off points. No mention

of such a movement exists in the war diaries of the 6th Battalion ( although previous

13 Figures provided by Travers, “Could the tanks have been War Winners 7", p 394, They are confinmed
by "Weekly Tank Sate." MUN 4 / 6400.

4261 [30-8] + 177 [ 7-9] + 357 [15-10] + 317 19-10] + 289 [26-10] = 1398 - 5= 280.

15 Elles,"Summary ol Tank Operations.”
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references o rail movements had been mentioned as such ). It is suggested, therefore,
that when they moved forward it was under their own power. The 6th Battalion diaries
make no mention of being entrained to its objectives beyond the end of September or
early October. The same applies to the 12th and | 5th Battalions which were allotted to
the 3rd Army immediately to the north of the 4th Army. Even if the tanks used on the
Selle had been entrained to their objectives, the movement of such a relatively smail
number of tanks over a period of five days ( 11 - 16 October ) would hardly have
caused a significant problem in terms of transport organisation. On the other hand a
mass force of 350-400 tanks would have required a considerable shift in emphasts and
priority in regard to the arangements for rail and MT. Finally, Elles's enthusiasm for the
growing efficiency of tank movement sits more easily alongside the successes of
August and September than it does in relation to the events of mid-October and
thereafter. When he actually wrote his summary ( 29 October 1918 ) the few tanks that
were operating in forward positions were, as we shall discuss below, within a few days
to be withdrawn from the field" 30 miles™ from their railheads.

The Whippets of 6th Battalion spent the first week of October at rest and being
overhauled. Thereafter they were engaged in a eycle of action and maintenance.
Several days of action were followed by as many, if not more, days of maintenance and
repair, and of handing damaged machines over to salvage and recetving replacements.
Not until 3 November is a significant move forward recorded and this took " 71/2
hours - had to eross 2 rivers and no bridges strong enough for Tanks - lost 3 machines
in rivers - 9 made it to rendezvous... ." On the 4th they were "ordered to foliow the
battle and get inlo position where tanks could go in at dawn" the following day.

The Mk V* machines of the 15th Battalion!¢ had a similar experience. An
account of one incident clearly depicts the hazards and complications of moving tanks
under their own power and the extent to which tanks, even though they were tracked
vehicles, were often confined to the roads when the conditions were soft or muddy.
This did little for either the fast decomposing roads or for the fast passage of MT
carrying supplies to the forward lines. On the night of 26 September 'A' and 'C’
companies "trekked"” to their jumping-off points in preparation for an advance on the
Canal du Nord with the Third Army the following day. The only route was apparently
through Havrincourt Wood. This road was very congested with MT traffic and was also
under enemy artitlery fire. Arrangements had been made with the RAT to provide a
sound barrage at mid-night to cover the noise of the tanks. However, this failed to

16 The 15th Battalion war diary. The problem with contemporary data for tank movements is that not all
ol il has survived. Battle sheets where available of{er delailed information on the conduct of baltie but
rarcly anything on preparations in the days leading up 10 action. Battalion war diaries and hisiories offer
a more rounded picture of the life of the battalion including details of movements, but even these are at
times incomplete or sketchy on certain periods.
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materialise, and the tanks had to wait until the early hours of the morning before they
could attempt their journey. When they did finally get under way they soon found their
road blocked by a broken down lorry and, while waiting for the obstruction o be
cleared, they came under heavy gas and high explosive shelling from enemy guns.
Eventually, having escaped serious damage ( no significant tunk damage, and suffering
one fatality osly ), they arrived at their jumping-off point shortly before zcro hour. The
movement of tanks, even a srnall number, was evidently not a simple matter .

The story of the 12 Battalion'” is a remarkable one, not only for the distance
that it frekked, but also for the fact that it was one of only two Mk IV fighting tank
units in operation in late 1918. By the end of October the three companies had trekked
" an unprecedented" distance averaging some thirty miles since their last action. Some
of the tanks had been fighting and trekking since August 16 with only a short period of
rest covering in a straight line "over 50 miles". "luchuding actions and movement some
tanks must have travelled nearly 100 miles.”

However valiant their efforts the 12th - in common with the 6th and other
battalious - could only "follow-up” the infantry advance. A combination of poor top
speed, frequent maintenance, and obstacles consigned the tanks to at best "mopping-
up" enemy strong points. These obstacles were both man-made and natural including
rivers, streams, canals and even railway lines. The latter had o be crossed using special
ramps to avoid damaging either the rails or the tank tracks, and proved as significant
ohstacles to the rapid and unfettered movement of tanks as did the water hazards.
During Qctober the 12th Battalion continued to follow the infantry bul only "one minor
tank action was fought or indeed possible for the country was traversed every few miles
by small rivers which no tank could cross without the help of engineers”. By the third
week of October the enemy was withdrawing steadily. A succession of rivers running
north into the Scheldt lay across the British line of pursuit. This " held out a cheerless
prospect of endless trekking with very little probability of arriving anywhere in time for
action.” Orders were received from the Tank Corps HQ to withdraw fo an entraining
point while 'the trail of dumps and detail which every tank Batt. scattered behind it
werc cleared and collected".

Captain D.M.F. Sheryer's account of trekking with the 6th Battn { the 6th had
previously been a Mk IV battalion before being issued with Whippels) perhaps gives a
more accurate picture of the Mk IV's capabilites. In a recorded interview Sheryer
recounted thal the engine "life" of a Mk IV was a "matter of about 60 miles". Various
componants wore out, such us track rotlers and sprocket wheels. When tanks could not

be transported by rail they had to travel under their own power. But this was costly in

7 12th Battation war diary. The 7ih Battn was the only other bultalion equippedwith the MK 1V tank in
late 1918,
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terms of time. Sheryer told of how it had been possible to " see your day's march ahead
of you", such was the speed of the tank, which he said had an average speed of 2 mph,
"certainly no more". And also trekking caused considerable wear and tear on tank
componants, As a conseguence a journey of any distance often involved a good deal of

major maintenance on the way :

" We knew roughly how long it was going to take...for tnstance if we had
a trek of 30 miles ...[we knew]...that somebody'd have to change thosc
sprockets on the way because they would start off half worn, or somebody
might even want an engine." '8

Clearly, transporting tanks under their own power was a coslly and time-
consuming business. The number of tanks used during October ( the last complete
month of the fighting) was 309 over nine days fighting. This gives an average of 34
tanks per fighting day.!¥ If this number of tanks experienced difficulties in moving
from front to [ront in an increasingly mobile theatre, how much more difficult would it
have been for hundreds of machines to have negotiated rivers and have been
maintained while keeping up with the infantry whose pace was dictated by a retreating
enemy ?

In the last few months of the war there was no shortage of spectalist wagons or
trucks with which to transport tanks. Collecting them together in one area would have

taken time, but it could have been done. The most urgent problem facing the transport

of tanks by rail was the availabtlity of track to run on.

What was the state of the rail communication on the Fourth Army front
on or about October 11 ? The 4th Army had to wait from mid-August to early
September before it received a significant number of standard gauge rail links. By this
time it was expected to outrun its railheads. ‘The most obvious rail fine in the 4th Army
sector at this stage of the oflensive was the Chaulnes - Peronne line ( see rail map).
The reconstruction of this line was sanctioned on 10 September. In the meantime the
4th Army had to make use of the Maricourt - Peronne line which had been opened for
4th Army Lraffic as far as Hem. During the initial stages of reconstruction the Chaulons
- Peronne line could carry only 4 - 6 trains per day, the majority of these being for
construction personnel and materials. On 12 September the 4th Army also received
permission to use the link between Peronne - Moislans which "might" be reconstructed
to meet * a baitle situation". On 9 September the General Staft declared that as a result

of the acute shortage of useful lines ( in particular a shortage of rails which necessitated

18 Captuin D.M.I. Sheryer, *War Experiences”, Tank Muscum.

19 Figures are taken ftom Flles, “Summary of Tank Operations.
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Map showing the relationship belween the standard guage railheads and the rapidly
advancing frout during the last 100 days.




the taking up of side lines to provide extra rails ) all reconstruction work was to be
confined to six main feeder lines. In the 1st, 3rd and 4th Army sectors these were the
Boulogne - Arras - Douai - Valenciennes - Mons line  Ist Army ), and the St.Quentin -
Busigny - Le Cateau - Maubeuge - Charleroi line which served both the 3rd and 4th
Armies. 2

The problem of reconstruction was hampered not only by the shortage of ratls
but afso by sabotage of the rail lines by the retreating German forees. The most
damaging weapon employed by the German forces. in terms of material damage, litne
wasted and the psychological impact on the rail staff and troops on rail transport alike,
was the delayed action mine. By the end of October some 24 mines had been
discovered in 3rd and 4th Army sectors but many more remained undiscovered only to

explode days, weeks, even months later.?! In the first four days of November 13 mincs

exploded on the St.Quentin - Busigny line alone. The delays causcd by these
explosions could render lines impassable for several days, or for just a matter of hours
only, but in each case the fact that there were so few lines open, and each was so
heavily used and so vital to the momentum of the advance, as the Allies strove to keep
touch with the fast retreating German forces, meant that even a delay of a few hours
could be critical. These difficultics were reficeted in the amount of rail traffic

operating. During October there was a appreciable reduction in the number of trains to

all railheads at the front. The average number of trains per day fell from 160 to 133.22 ,

This was further reflected in the priority given to certain toads. Clearly ambulance

trains, and the movement of artillery, shells, ammunition, rations, troops and railway

construction material (to enable the railway construction troops to keep the railheads

within reasonable distance of the rapidly advancing front) were ali vitally important at

this stage of the war.
The French began reconstruction work on the 5t.Quentin - Le Cateau fine at the

end of September / early October, On 9 September the General Staff had calculated that

the 4th Army would need at least 20 trains per day on this line. However, in order to
provide this level of traffic the line would have to be doubled and it was calculated thar

‘this would not be possible before 10 November . Only {8 trains per day would be

possible between 1 - 10 November and these had (o shared equally with the French.2 It

20 A M. Henniker, Transporiation on the Western Front, pp 4357,

21 [bid, p 440. Other hazards included infermident air attack and long range aviillery. Also, there were
inherenit problems resulting from the pace of reconstruction such as subsidence of hastily fitled shell or
mine craters which resulted in buckled or (wisted rails and further de-railed trains,

22 1bid, pp 455-6.

23 Ibid, p 443. i
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transpired that the 4th Army was able to secure 12 trains per day by the end of October
after the construction crews reached St. Benin, just short of Le Cateau on 26 October .
The destruction of a viaduct at St. Benin prevented Le Cateau being taken on line until
22 November . At this stage of the offensive the buik of the rail traffic for the 4th Army
was still being dealt with atl rail heads some 25 - 30 miles behind the front. On 11
November the only reliable railhead (or the 4th Army was some 50 miles behind the
front. 24

Regular standard gauge rail links oo the 3rd and 4th Army {ronts from the end
of September onwards were tenuous and growing worse. Could several hundreds of
tanks have been moved by rail, bearing in mind that this would also have required the
movement of special wagens and very careful and time-consuming loading and
unloading procedures ? If it could have been done, could it have been achieved without
severely dislocating the already precarious rail situation ?

How many trains would it have tuken to tramsport the several hundred
tanks for the massed attack ?

Cambrai - 476 tanks 5/6days = 36trains = 13 tanks per train

i

Albert - 386 tanks s = 27" 14 tanks " "%

Using the informaltion shiown above it is possible to calculate that 28 trains would have
been needed, i.e. 380 tanks divided by 13.5 tanks per train. The supply to railheads of
petrol, lubricants, spare paits, the removal of salvaged machines from the nearest
railheads to the Central Workshops, and the need for replacement machines must be
accounted for also. A figure in excess of 30 trains to transport such a tank force to the
front line is quite reasonable. Of course this operation would have to be carried out
more than once if the tanks were to keep in touch with the infantry. This figure of 380
tanks represents an average of the entire stock of fighting tanks available to the BEF -

280 tanks "fit to fight", together with an average of 100 support machines, i.e tank

24 Tbid, p 460.

25 The OH (Military Operations in France and Belgiuwm, 1917, Vol 111, pp 27-8) gives the number of
Irains for the movement of tanks for the Baulle of Cambrai at 36 over a period of 13-18 November. The
l[igures for the Bailtle of Albert {21 August) are supplied by 4 detailed railway programme : "Table ‘A" "
issued with "Tank Corps Order No. 26" ( WO 158/ 835). Obviously 13.5 tanks per train is a picce of
statistical nonsense. There were on average 12 heavy tanks per truin, However, the Med 'A’ machines
ook up less space and often travelled two to & train. Hence the strange figure, since Travers's tank force
must include its usual quota of medium tanks.

Albert was chosen first because of the delailed nature of the rail movemenls, and secondly
because in terms of size ( 386 tank of all types including 285 fighting) and indeed time ( late summer
191%) it corresponds almost exactly with the [oree available in mid-October. That 15 an average of 280
lighting tanks in a "fit to light" state, plus an average ol 100 support tanks,
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tenders. The above caleulations are baged on the assumption that they would all { or
nearly all with only very minimal reserves ) have been committed to battle at the same
time in the manner of Cambrai or Amiens. In each of these battles the lack of
significant tank reserves has been cited by GHQ's critics as one of the matn reasons
why the battles petered out alter Lhree or four days. If the full 280 fighting tanks were
not all committed in one assault but instead Fuller's suggestion (October 1918), that
100 per cent reserves of men and machines be kept back, was followed, then only 140

tanks would have been available for the initial attack. This hardly constitutes the
massed attack of the Travers scenario. In order to maintain the momentum of a
successful attack comprising all the avatlable tanks ( assuming that it would have been
successful and the German forces would have pufled back ), the tank force would have
had to have been gathered once more at convenient railheads and entrained for the new
frout which, based on the experience of the action in late October and early November,
could have been several tens of miles away. The alternative to entraining this tank force
would have been to see them scattered over an increasingly streiched battlefield. The
Field Workshop Balalions, ASC (MT) drivers, pack-horse teams and engineers with
bridging materials would have attempted to keep them in operation while all the time
they fell further behind, as the experiences of the tank battalions cited earlier showed.
What was the condition of the roads ? How much petrol, lubricant,
ammunition, and how many tons of spare parts would a force of this size have
required ? If this tank force could have been assembled would the MT drivers and

their lorries have been able to ferry supplies from the nearest ratlheads to the tank
supply dumps ? The state of the roads along the entire BEF front was rapidly
deteriorating, particularly in the areas beyond the railheads. As the front began to
outstrip the pace of rail reconstruction the road links between railhead and the front

lincs grew longer and the traffic denser. MT ran both day and ntght in order to keep

supplies moving. But the constant toif told on the both the vehicles and the roads. ASC
workshops could not keep up with the salvage and repair of MT and of broken down
lorries. The roads crumbled into muddy tracks riddled with pot-holes. On the 4th Army

front the "repair of mine-craters in the roads could not keep pace with the advance”.
Conditions worsened to such an exient that "shortty before the Armistice horse
transporl from the ammunition columns was being used to carry the foads forward". 20
The war diarics of the 15 Battalion state that the three companies trekked to
Graincourt on Qctober 1 where they waited for nearly one month. At first it was

thought that the tanks would advance with the infantry , but they received orders from

the Tank Corps HQ to remain where they were. "One morning”, the diary reads," we

g g

20 A.M. Henniker, Transport on the Western Front | p 461.
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awoke to find the horse lines had vanished. We had been teft stranded - a tone battalion
of tanks on a barren and deserted land." Here was one baitalion that was having to rely
on pack-horse Lo deliver at least some of its supplies.

When the 12th Battalion was finally withdrawn {rom the {ield it left a " (rail of

dumps and details which every tank battalion scattered behind it". Up to this point at
least, it seems that the12th had been onc of the few lucky battalions to receive regular
supplies of fuel, oil, spares and ammunition. Performance figures for the Mk IV tank
reveal that it had a fuel capacity of 75 gallons and a range in top gear of 35 miles. That
is a fuel consumption of two galfons per mile. However, as with all official figures,

they need to be taken with a pinch of salt. Conditions were rarely ideal and rough
ground in low gear with a high revving engine could drastically reduce those

performance figures. Captain Sheryer’s accounts of his days with the Mk I'Vs suggests
that petrol consumption could be as high as 12 gallons per mile! 27 Petrot was not
transported in bowsers as is the case with modern military vehicles, but instead came in
in two-gallon Shell 'A’ tins (see photo). A a delivery or deliveries of something in the
order of a minimum of 50 to 100 tins of petrol per tank for this period must be
contemplated. Also considerable quantities of grease , various grades of oil for the

engine and gearbox, and a supply of ammunition must be allowed for. Moreover, the
importance of a regular supply of spare parts, which were constantly in need ( sprocket
wheels which needed frequent replacement weighed in the region of 2 cwt - over 100
kgs - each! ), should not ne overlooked. The delivery of petroi, grease, etc., for the
Amiens battle in August, suggests a reasonably accurate picture of the scale of
logistical support a mass tank force required to keep it in the {ield.

The 4th and 5th tank Brigades each received the following quantities :

Petrol 'A’ - 80, 000 gallons
Price’s Engine Oil - 4,000 "
Steam Cylinder, Thick - 10,000 "
Vacuom ‘A’ - 8. 000 gallons
Grease - 20, 000 1bs.

This was to be supplemented with a reserve supply of half of the above quantities

which was ordered to arrive on the day of the battle. An ammunition stockpile was

supplied for the use of the 4th and 5th tank Brigades which consisted of 50, 000 rounds
of 6-pdr high explosive, 10, 000 rounds of case shot, and 5, 000, 000 rounds of smali
arms ammunition.?® The Amiens battle invoived some 530 tanks {(inciuding 120

Z7 Refer to chapter 6 tor the official igures for petrol consumption.

28 Brig-General [ E. Edmonds, Mifitary Operations in France and Belgium, 1918, Vol 1V, p 564,
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supply) so one can begin o appreciate the extent of the planning and Jogistical support
necessary to keep a mass force of tanks in the field.
To have committed a large body of tanks to a mass tank / infantry / artillery

battle in the laler stages of the last one-hundred days would have been logistically very

demanding. The addition of 30 plus trains, with all of the special preparation

concerning loading and unloading and the necessity of speciatised wagons, not to

mention the supply of spares, replacement machines, fuel and lubricanis on an already
salurated rail system, would arguably have led to a severc dislocation of the urgent

transport of supplies to the more established and vital arms of the infantry and artillery.

This distocation would have been out of all proportion to the effect gained. Further, it
is entirely possible that such an operation would have had to have been conducted on
more than one occasion in order to cnable the tanks to keep pace ( in anything
approaching a mass formation) with the infantry. Such a movement would have had

implications not only for the rail network but also for the alrcady equally over stretched
MT, with even more wear on vehicles and roads.
Travers suggests that the wse of large numbers of tanks in the later stages of the

war could have saved casuaities by hastening (he German surrender. But it couid be
argued that the dislocating effect of transporting and supplying these machines would
have had a detrimental affcet on the supply of vital rations and ammunition to the
troops in the front line. Certainly the length of preparations necessary for subsequent y
mass attacks would have had a tangible effect on the supply situation with the

imposition of at least several days' delay, entraining and detraining machines, at their

new jumping-off points. Would not this have had some effect on their safety ? If it did
not directly endanger their lives, it would have done so indirectly. The infantiy and

artitlery might have been unable (o maintain contact with the German retreat, thereby
enabling the enemy forces to counsolidate their defences at convenient poiats of their
own choosing, so once more being in position to offer the British forces {(once they

regained contact ) another set-piece battle with inevitably high casualties - casualties

which would arguably have been much higher than might otherwise have been the casc.

Further, given that the advancing armies were rapidly losing contact with the enemy

anyway, and that plans were being made [or a general advance in the spring of 1919,
could it not be argued that any interruption in the advance of the British armies at this
time might have signalled an end to that year's campaigning - thereby delaying the end
of the war until the following year rather than bringing it forward as Travers has
suggesled ?
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Finally, in regard to the plans for a resumption of the offensive in the spring of
1919, it is interesting to note that even Fuller, the advocate of mass mechantsed warfare
was, on 10 October 1918 at the tenth meeting of the Tank Board, arguing
that :

"The whole of this years fighting had accentuated the necessity for
keeping a strong reserve of Tanks in hand to make good loses. A
reserve of machines is as essential as a reserve of men, and without it
the fighting efficiency of Tank units falls to pieces within 72 hours
of their going into action." 2°

At the next meeting of the Tank Board on 24 October Fuller once more
intimated that he believed that the war was going to continue into 1919, and that plans
for a future tank army had to be made with this in mind. He drew attention to the
nccessity of maintaining production of tanks for the "Training Centre" at Woolwich.30
Clearly he was thinking of building up a tank force for 1919, by ensuring both that
there would be sufficient trained crews, including the esseniial reserve crews, and a
sufficient number of tanks to enable an adequate reserve of machines to be maintained
so that a fulure tank engagernent could be sustained for longer than " 72 hours”. When
the patron of mechanised warfare was not advecating the employment of all available
tanks in a mass infantry / artillery / tank battle at the end of 1918, why was Haig
irresponsible for not doing so ?

The employment of tanks was about more than just number crunching. GHQ
had faith in the long-term potential of the new arm tn relation to mass attacks and
mechanised warfare in general, but pragmatism dictated that the tank's role in 1918 was
as an infantry support weapon. The fact that the tank also offered the potential for a
massed shock effect in major sel-piece battles was not ignored. But it was Lhe tank's
inherent mechanical unrefiability and general poor performance rather than its
"durability" which proved to be the crucial factors in determining its employment in
late 1918.

29 MUN 4/ 6400.

30 Ibid. Fuller was stating his opinion in the light of Colonel Searle's suggestion that production of tanks
in Britain should be turned over o the manufacture of sparcs lor France. The oulput of Central
Workshops in lerms of repaired machines and the production of new machines in Britain was very nearly
the same al this tme but that Central Workshops's output was only limited by a lack of spare parts.




191

Conclusion : was the Tunk a "Peripheral Weapon™ 71

Civil / Army support

Did the tank programme receive the support from both the civil and Army

bodies necessary for it to develop and successfully enter mass production ? It is true to
say that initially the tank did not gain the "full support” of the Army. The fact that the
Army did not follow up the Swinton / Tulloch initiative is proof cnough of initial Army

indifference. Throughout the war the tank was to have its detractors, the cavalry die-

hards who regarded the appecarance of the internal combustion engine on the battlefield,
in whatever guise, as a retrogressive step. Fortunately, however, despite the best
efforts of those who would portray the whole of GHQ in this light, they were few and
far between. For the most part new technology, particularly tanks was accepted and
cven cagerly cinbraced as a potential war-winner, or at very least as an answer to the
problem of restoring mobhility to the battlefield in order that more traditional arms
might finish the job of winning the war, Initial Army indifference, one suspects, was
not so much rooted in some technophobe response to mechanised warfare, but rather in

the conviction that the tank would take severai years to produce, all the while

consuming scarce resources of materials and men. Therefore, the war was likely (o be
won before it could see action.

Civilian support for the tank was not wholly uncritical etther. The Metropolitan
Works asked to be released from their contract to produce the firsl tanks because they
had been offered a more tucrative order. This is particularly ironic given that Metros
were later to become the largest producer of tanks. During the two years of mass
preduction the MWD was to experience difficulty in placing orders with contractors
many of whom preferred the more reliable and profitable contracts from the Admiralty,
Air Board and the Railways Matcrials Board ( RMB). This was caused by the often

erratic stop-and-go nature of early tank production owing to the frequent changes in

models and design. However, by late 1917 the shift toward mechanical warfare had
begun and the tank, which was in mass production terms still only a year old, had
gained a prominent place. [1ad the war continued into 1919 it fooked set to improve
upon even this.

L Robin Higham, The Peripheral Weapon in Wartime @ A Case Study .
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Even within the Ministry inter-departmental rivalry was apparent. On 12
February 1918 Churchill instructed that a memo be sent to " some 160" {firms tnvolved
in the production of tanks :

"All work in connection with Tanks is to be accorded Pt.certificates. In any
case where in the same shop other work is proceeding on a P1. certificate the
Tank work is to have the preference. Telegrams are to be dispatched today
to all shops making Tanks, or any part of Tanks, giving them this
super-priority. These directions are imperative and are immediately to be
acted upon by all Departents affected.” 2

This telegram and the "P1." status led to some concern among interested departments at
the Ministry. On 27 February L.T.S. Staltybrass, Deputy Controller of the Priority
Department of the Ministry, wrote to Dr Hazel, DMRS, expressing his concern that the
tank's new-found status would affect the production materials for the R FC and for both
the Railways and Mechanical Transport. The letter, innocuous enough in itself,
obviously passed back and forth between the two offices several times during the
following weeks, since the original letter also contains two hand written notes
regarding tank production. The first, dated 2 March, from Dr Hazetl to Edgar Jones,
Controller of the Priority Department, stated that he felt that " of my own knowledge
...orders for Railway Material placed by the RMB are being interfered with by the
Priority 1 given o Tanks."

Jones replied on 4 March stating in no nneertain terms his opposition to the

new priority status :

" Such Carte Blanche Priotity as bas been given for heavy Taunk production had
disastrouns effects 18 months ago. I got it withdrawn, and it took several months
to straighten out the effect of it. Though as yet there is no direct evidence of its
effect on guns: it is bound to have an impeding effect.” 3

What the two gentlemen thought when the War Office sanctioned an increase in the
MWD's steel quota for the new progranmme on 8 March is not known. But, by the
second meeting of the Tank Board on 31 August 1918 Jones seems to have undergone

something of a conversion. He is on record as saying :

" Tanks are not only so unportant ia themsclves, but are so much more
behind in production as comparcd with anticipation than any other engine
of war, that the best priority must be given to them." 4

2 MUN 4/ 2801.
3 ibid,

4 W0 1587867,
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However, he had not entirely abandoncd his earlier opposition to the tank. He
continued with the qualifying remark that " It may be the case that certain components
are not in need of P1 Priority, and in such cases the priority need not be given,.. "

We have seen that resistance and apathy toward mechanical warflare existed in
every branch, whether in the Army, the Ministry or the civilian contractors. Yct this
was to prove to be relatively insignificant. The MWD succeeded in engaging enough
manufacturers, Resistance to mechanical warfare {from within the Ministry was
gradually overcome. This is demonstrated by Fdgar Jones's "conversion" and can also
be seen in the rapid assimilation of the MWD within the Ministry, from a seri-
independent committee ( Tank Supply Committee) in early 1916 to fully integrated
member of Churchill's Munitions Council in late 1917,

As we have discussed, a major part of the period 1916-18 was characterised by
a struggle for control of the tank programme, and in parficular the elements of design,
transport and testing, and experimentation. The Army / Tank Corps wanted a greater
say in these matters whilst the MWI, and particularly Albert Stern , was adamant that
control must lay in the hands of the supplier. This 1s perhaps best illustrated in the
"battle of the spares". The continual stream of letters in 1917 between General H. Elles
and General J. Capper, concerning the conduct of both Stern and the department as a
whole, clearly dcmounstrated the deeply felt antagonism between not only the
personalities involved but also their departments. However, this struggle for the control
of the tank programme, was just that, a competition for control, and not a fight for its
survival. Stern and the eclectic mix of civilians and military personnel that made up the
Landship Committee were, as we have said, absolutely vital to the early progress of the
tank. But once the tank had entered mass production, and certainly by mid-1917, the
time had come for a more professional organisation to assume control of the tank's
development, and for this to include an input from the users as well as the suppliers.
One of the main elements of this competition for control was, of course, Stern's
unwillingness to accept a diminution of the MWSD's influence on the tank programme.
Dr C. Addison continued the inevitable movement of increasing the department's
administrative ties to the Ministry. The duplication of resources in such areas as
contract, firance and inspection, particuiarly given the poor performance of the
department’'s own sections in these affairs, especially inspection, could not be continued
for reasons of both effictency and limited personnel, This movement (which Churchil}
was lo continue with his Munitions Council }, together with the handing over of testing
and inspection and the"sharing”, however unofficially, of experimentation with the
Tank Corps, was a considerable blow to Stern's "empire building”.

Even during such a period of turmoil, 1t was recognised by the two sides, civil
and Army, that they had to work together {or the luture of the tapk programme. The
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Landship Committee itsell contained both civilians and Army / Navy personnei. In
June 1915 the Joint Naval and Military Cominittee had heen established under the
presidency of General Scott-Moncriell, Late 1916 witnessed early negotiations
concerning the creation of a committec to bring together both sides for discussions on
tank iatters. This was finally to get under way in May 1917 as the War Office Tank
Committee. Admttedly plagued by ill-feeling between Stern and the War Office
representatives, it did little to ease relations, and failed in July, but it did at least pave
the way for its successors, In August the War Office created its Tank Directorate to
liaise beltween the MWD and France. The "New" or "Advisory” Tank Committee first
met in November, significantly the same month that saw the departure of Stern from
the MWD. For the first time the Tank Corps representatives had seats on the
committee. This growing co-operation was finally to manifest itself in the creation of
the Tank Board in August 1918.

Support for mass production

The telescoping of the development of a new and relatively complex weapon (
relatively speaking tanks were very complex) into little more than two years was not
without its probiems. Most critically it {ed to a multiplicity of designs and
modiftcations . It is for this reason that development of the tank was handicapped by an
almost total absence of fixed drawings, and a seemingly persistent state of crisis over
the supply of sparc parts. This state of affairs was further cxacerbated by fluctuating
orders romt the War Office and the continual structural reorganisation ol the MWD,
All of this was to have a negative effect on continuity of orders and production. But it
was as a result of the co-operation between the Ministry and the War Office, the
civilians and the soldiers, that a succession of models Mk 1 - V*, each the evolutionary
successor to the other, happened at all, reflecting the extent to which the aims of both
continuity and technical development were able o be mel. One has only to look at the
meteoric rise in orders for tanks which increased from 100 to 6, 840 in a little over two
years ( Fecbruary 1916 to May 1918 ), to sce the advance madc by mechanical warfare.

The supply of steel, and steel components, was crucial to the production of
tanks. Yet, as we have suggested above tanks were never deprived of steel. but instead
always enjoyed an operating surplus. For the first six months of 1917 the MW had
been allocated 25, 000 tons of steel, but this doubled within the space of several
months. In December it was decided that the department's steel allocation should be
further increased to 96, 000 tons for 1918, which was increased again in January to
130, 000 tons, and still further in March to 193, 000 tons.
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Also, to meet the demands of tank production measures were found {o |essen

shortages, whether by returning men from the colours, by dilution or by recruiting

Chinese labour in France. Further evidence suggests that the beginning of the shiftin #
cmphasis toward mechanical warfare in late 1917 and early 1918 indicated that the
future manpower needs of mechnical warfare would receive high priority. In August
1918 the most crucial concern in tank production was not for men or materials but for
machine tools. As Maclean reported he bad 5, 000 tons of armour plate waiting to be

machined but no machines to do it.

A A

b

Priority

A measure of the growing importance and acceptance of the tank can be gauged
by the priority status accorded to it. ITn November 1916, tanks were accorded first class

status for labour and steel by the then Minister of Munitions, Edwin Montagu. This was

amended on 11 February 1917 by the War Office in favour of aero-engine production.

Haig believed that the production of the Mk IV tank would have been under way by

this date, and (hat all necessary men and steel would have been allocated and recruited
for tank production, leaving the field clear for aero-engine production. \

Mechanical warfare continued to languish in thisd or fourth place to the Air f?
Force, Mechanical Transport, Artillery and shells and the Railways for the remainder
of the year, only regaining first class priotity in February 1918. This status was &

renewed throughout the spring of 1918, much to the irritation of its rivals.
Lieut-Colonel Burgoyne, Controlier of the Priority Department, wrote to %
Maclean on 7 October 1918 regarding tank priority. Burgoyne was relatively new to his

post and it seems that the meeting that he had had with Maclean that afternoon was the

first time that the two men had met. There had, it appears, been some misunderstanding
between Maclean and Burgoyne's predecessor over the Priority Department's refusal to

issuc first class priority certificates to MWD contractors for steel and manpower.

Burgoyne was able to clarify the situation. He wrote that "at no time when 4 request has
been pul forward [or increased priority (outside an unconlrollable "blanket”, i.e.
absolute priority for tanks even when tank requirements were in surplus, thereby
impinging on other areas of production . Maclean was the first to admnnt that such a
priotty would have been "disastrous to the whole war output" ) has our Department
refused or questioned it". Burgoyne went on to say that three days earlier he had
received from Maj-General Seely, Deputy-Minister, a minute stating that :

"The production of Tanks is of the highest importance and urgency,
and 1 am prepared to face considerable dislocation of other preduction
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if' a real increase ot output can be obtained."

Burgoyne and Maclean were to continue to meet on a weekly basis to discuss the
priority arrangement necessary for tank production.’

On 17 October the Admiralty and the Ministry of Munitions were asked to
submit separate lists detailing their own priorities to the Priorities Committee.b The
Committee in turn, under lthe guidance of the regional committee chairman, compiled
from these two lists one list of priorities. On the Ministry's list poison gas and tanks
occupied joint first place - reflecting the on-going debate at the time of the relative
merits of the two weapons,’ both in the field and in terms of economy of production,

The General Staff, in a letter read to the Tank Board 8 on 31 October 1918,
slaled their priority requirements as 4, 000 tanks by 1 January 1919, aud second, 25
locomatives per month during 1919. This letter stated that the Army Council was
anxious that as far as was possible both the above programmes should be catried out,
but in the event of this not being practicable they wished for the following priorities to
be observed : a) spare parts for mechanical transport, b) locomotives c¢) tanks.

(Over the whole two years of its mass production life ( before the Armistice} the
tank was able to hold its own in competition with its rivals. It achieved first class status
on three different occasions : November 1916 to February 1917 ; February 1918 to
April 1918 ; and August 1918 to the Armistice. The toss of first class priority between
April and August was due to the manpower demands of the Army in response to the
German spring offensive. It is not entirely inconceivable that had the spring offensive
not happened then mechanical warfare would have retained its first class status for the
whole of this period. At other times it secured third or fouith place behind its chief
rivals, rail, airforce, mechanical transport . If the tank was not able to command {irst

class priority on a permancnt basis, one should not forget that at this stage of jts

I MUN 4/ 5210
® MUN 5/115/ 620135,
7 MUN 4/ 6400. The reporl was commissioned ( 16 Seplember 1918) by Sir Gruhum Greene, Secretary

of the Ministry of Mumitions, il found in favour of tanks, although it is perhaps worth pointing out that
L¥.C. Fuller provided the 1ank statistics :

Weapon including Steel in tons Man houis Cost
amumunition.
6" Howitzer 21 15 11
60 pdr 8 G 5
6" Gun 6 5 4
18-pdr 6 I 5
! weapon on a tank 1 1 ;

8 WO 158/ R67.
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development jt was by no means wholly reliable, whife the Army ( including the Tank
Corps )} could not operate without the logistical support of rail and mechanical
transport. |

Finally, it must be said that much of the detailed information relating to tank
manufacture in this period is hazy and at times contradictory . This is particularly the
case with the most numerous tank, the Mk 1V. So many orders seem Lo have been
placed and then cancelled or left open ended. We know how many were built , but it
has so far eluded the most persistent historians of the subject as to exactly where they
were built. Albert Stern, who did so much to champion the tank's cause, seems at one
point to have placed open-ended contracts with any firm which would accept them, so
keen was he to see the tank succeed. Many of these contracts were never started, or if
started never completed. Wi, Beardmore's order for complete machines is a good
example of this. There is no record of the original order for Mk 1V tanks ever having
specified numbers or of it being officially cancelled. [t was simply put on one side

while the Admiralty's destroyer contract took precedence.

A tactical doctrine of employment

GHQ provided a source of tactical direction for the employment of tanks. From
“Preliminary Notes" to SS. 214, { issued in Angust 1916 and 1918 respectively) the
tank was, it sceins, consistently assigned to the position of infantry support weapon. [ts
role was to help the infantry get forward, to tackle machine gun posts and barbed wire
wherever they impeded the progress of the infantry. The tanks were, therefore, a
peripheral weapon. However, the question that should be asked 1s, was this supportive
role one which was forced upon the tank, denying its true potential, or was it an
accurate reflection of the tank's capability at the time ? Clearly, this thesis supports the
latter view.

The tank was never a war-winning weapon. The limitations on the employmenti
of the tanks were far more mechanical than mental. The mental paradigns of the Haig
and the Geperal Staff were never stretched to the point where they encountered
Travers's - Khun's "problem.” The SS documents show sufficient tactical insight, on
the part of GHQ, as 10 how tanks of greater reliability and performance would have
been employed, to suggest that there really was not a "paradigm” problem at afl. This is
further reinforced by the "Plans” for the 1919 campaign.

To the casual reader of First World War history there was only one "Plan” and
that this was drawn up by Fuller and the other "pioneers" of tank tactics at the Tank
Corps HQ. It would appear that they clearly saw the way forward, and that they were

the only ones to appreciate the potential of the new arm which was wasted on the hide-
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bound upper echelons of the General Staff. Yet Elles { who was pot regarded as being
one of the inner circle at the Tank Corps HQ), Capper and Wilson all produced "Plans”
of some detail and vision. One therefore begins to question the"unique” insight of the
so-called "pioneers." And when others on the General Staff, such as Hetherington,
Butler and Buzzard, were also suggesting mass employment and a more prominent role
for the tanks in 1919, it still further calls into question the status of thosc "pioncers”.
What it docs is to place Fuller et al's "Plan" in the wider context of 1918 when, (o use
Dawnay's phrase once more, opinions on the matter of tank tactical doctrine were "not
solidified". There was a great deal of attention being paid to the future role of the tank
by all concerned, not just by a few individuals battling against entrenched
"traditionalists". Il was pragmatism that dictated the tank's role.

The tank was "durable"” but it was not reliable. There were 630 " on charge" al
the beginning of the August campaign and 641 at the Armistice. In need of constant
mechanical maintenance the tank felt victim time after time to simple technical failure
in fuel, cooling or transmission systems. 'The number of machines in a "fit to fight”
state varied between a low of 177 on 7 September and 357 on 15 October - these
figures represent only a snap-shot which changed day by day. The salvage and
workshop units performed a vital role reflected in their expansion in returning tanks o
the battlefield. The emphasis is on returning because often the same tank would be
abandoned in action, salvaged, repaired by the workshops and returmed o action in the
following days, only o repeat the same process again and again. But these growing
levels of expertise could not counteract the basic mechanical frailty which dogged the
early machines, The job of maintenance was made even more difficult by the constant
shortage of spare parts - a situation which gave grave cause {or concern to the very last
days of the war.

Tanks could be returned time and again to action and the same could be said for
the crews themselves. Reserve crews were never less then 60 per cent of front-line
strength which, as the major set-piece battles demonstrated, enabled the tanks to
continue in action for several days on end. But the telling conditions in which they
operated were responsible for a large "tenaporary” component to the casualty figures -
in the arder of 40 per cent. Neither the tanks nor their crews could operate over a
sustained period, certainly not more then two or three days.

The constant state of flux in all matters relating to tank design, production and
organisation was reflected in the degree of support from civilian and military bodies for
continued research and development, even into things as diverse as tanks [or wireless
operation, gun carriers, mobile armoured cranes, bridge layers, armoured personnel
carriers, supply vehicles, and even mechanised "Boudiccan" chariots. This spirit of
technical exploration was not confined to the tanks themselves. As we saw the

problems surrounding their transport posed considerable difficulties in getting the
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machines close to the front. This resulted in the design and construction of many
bundreds of specialised " Rectank" wagons. But again the tank's mechanical
vulnerability , or its poor performance, especially over soflt and difficult terrain, often
let it down on the final approach to the front conducted under its own power.
Moreover, this was not helped by the necessity, for secrecy's sake, of having Lo entrain,
detrain and move to its jumping-of points in darkness. This state of constant change
saw the structure of the fighting arm itsell expanded to fill the greater role GHQ
expected of it, but the fact that the structure was never seftled for more than a few
months at any time must have had a negative affect on its organisational efficiency.

Reserve crews and tank numbers remained remarkably constant throughout the
final months of the war , but the tank could not operate alone, Either working in small
numbers or in massed formation it was an infantry-support weapon. But without closc
co-operation between the infantry and the tanks they could achieve little. Time and
opportunity, however, were not to permit widespread and intensive co-operation
between the three arms ( artillery too had to take account of the tank's performance),
but there is enough evidence to suggest that where it was possible it was conducted.
Also, the fact that the tanks were allocated to those groups who had most experience of
their use reflects the extent to which GHQ understood the need for this inter-arm
famiiiarity. Nevertheless, the fact remains that despite the best efTorts of those involved
to cnhance this combined arms understanding, time and conditions were obstacles to
efficient co-operation.

After the Hindenburg Line had been broken in October and mobility was
restored, 1t was the enormous logistical difficulties { ogether with the fact that there
were only about 280 fighting tanks "fit to fight" on or about 17 October, the first
convenient day for a mass tank-artillery-infantry attack ) which militated against their
employment in mass formation in the manner of August 1918 - unless, that is, one
wants to consider the re-thinking of the statistical data offered for the St.Quentin battle
and accept this as a "massed" attack.

Was the tank a peripheral weapon ? The considerable support from both civil
and Army bodies strongly suggests that in terms of manufacture, research and
development the answer must be no. Yet, in terms of tactical employment, the answer
must be yes. Limited by its all too apparent mechanical deliciencies, it could, however
aspire to no greater role than that of support weapon - but a valuable one at that. If one
takes into account the appreciation of its potential, as demonstrated in the General
Staff’s instructional manuals and the free thinking apparent from many who were both
closely and loosely connected with the tank in [918, then this peripheral status was
destined to be short-lived.
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