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Qrp Jouny WARDLAW-MILNE,

I—DrAFT LETTER FROM THE PRIME MINISTER TO
K.B.E., M.P.

(Secret.) ' 1 f .
T wrote to you on the 25th May concerning the Memorancum o you
: Cabinet have been able to

Committee about tank production. Since then the 1
consider the Memorandum, and the conclusion we came to was that althoug L2 @
good deal of the ground which it covered had heen traversed during the Soctet'
Debate in the House of Commons on the 24th March, the interest which your
Committee has taken in this very important subject merited a reply more
particularly directed to their findings and recommendations. I have accm_‘dll‘gl.‘f
1ad the enclosed document prepared for the information of your Committee.
There are one or two general observations which I wish to male.
Satisfactory American tanks were available in adequate numbers during 1943,
and British troops were not engaged in large-scale tank operations after the
Tunisian campaign. These two factors removed, for the first time since Dunkirk,
the fear of a quantitative deficiency which had previously prevented develop-
ment of tank design and production on the lines we should have followed had we
been free to do so. The situation in 1943 enabled a drastic reshaping of our
tank production policy, and this accounts in large measure for the fact that 1943
output fell substantially short of the estimate made at the end of 1942.

The Minister of Production, the Secretary of State for War and the
Minister of Supply have, during 1943, kept jointly under review the working of
the new organisations which were set up at the end of 1942, and are satisfied that
they are functioning efficiently and smoothly. The Ministers have advised me
that in their opinion it would be unwise at tl)lris stage of the war to hand back to
the War Office the responsibility for obtaining the production of all technical
stores including tanks. I agree with them that such a major reversal of policy
at this date would not be practicable or justified by anything that has happened
in the last eighteen months. This is a matter of long-term policy to which full
consideration will be given. ‘ .

So much for the review of past policy and our organisation. The results
of the recent battle experience in Normandy have been included in the attached
There are, however, certain aspects of future development, such as the
1 6-pdr. shot, which must be treated with the greatest secrecy, and T
mittee will appreciate that fact.
mmittee had it in mind to present a further report to
Whether they will think it necessary to do so now in the
light of what was said during the Secret Debate and of what is said in the
enclosed memorandum is, of course, a matter for them to determine, but if they
do decide to publish a Report, in which event I am sure they would weigh theiy
words with a full sense of responsibility, I would ask that any reference that is
made to current experience and future developments shall be general in character
n such terms as to avoid giving information which could conceivably be of

report.
new specia
feel sure your Com
I note that your Co
the House of Commons.

and 1
any value to the enemy.

I1— DrAFT REPLY To THE MEMORANDUM ON TANK PRODUCTION BY THE SELECT
(COMMITTEE ON NATIONAL [EXPENDITURE.

1. —INTRODUCTORY.

The Committee, in paragraph 4 of their report, draw attention to the special
difficulties with which they have been faced in giving a fair appreciation of the
(‘romwell tank before it has undergone what the Committee rightly regard as the
only real test—the test of battle. In subsequent paragraphs (paragraphs 8 (b)
and 10 (iii) ) the Committee express certain doubts as to the operational effective-
ness of the Churchill. They further, in paragraph 10 (i), draw attention to the
armament of the German Panther and Tiger tanks and infer that the armament
of British tanks will not prove a match for that of their opponents.

2. Now that British tanks, including both Cromwell and Churchill, together
with a British adaptation of the Sherman mounting 17-pdr., haye been It
action in Normandy and that Churchills have been in action in Italy, there 13
for the first time, a firmer foundation of fact upon which to base an appraisement
of British tank performance, and it will, no doubt, be reassuring to the Commuttee
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to read the following ex
extre p . | ' b
General Leese. g extracts from reports from General Montgomery and

3. About the fighting in Norm: General 1 ‘eports  as
Sl g g in Noun.mdy, (General Montgomery rej S

~ In the fighting to date we have defeated the Germans in battle; and

. we have had no difficulty in dealing with German armour, once we had

gra:zped the problem. In this connection British armour has played a notable
part.

We have nothing to fear from the Panther and Tiger tanks; they are
unreliable mechanically, and the Panther is very vulnerable from the flanks.
Our 17-pdr. gun will go right through them. Provided our tactics are
good we can defeat them without difficulty.”

Other reports from Normandy indicate that the Cromwell possesses speed,
handiness and cross-country ability, which make it superior in t’lese respects to
other tanks. The Cromwell is, as the Committee will appreciate, primarily a
weapon of offence. The Tiger and Panther are primarily weapons of defence and
are being definitely used as such in the present fighting in Normandy.

4. Of the part played by Churchills in the fighting in Italy, General Leese
reports as follows :—

*“ It may interest you to know of the fine performance of the Churchill
tanks which supported the Canadian Corps w%en they attacked and broke
through the Adolf Hitler Line last month.

The Churchills stood up to a lot of punishment from heavy anti-tank
guns. Several tanks were hard hit without the crews being injured. They
got across some amazingly rough ground. Their 6-pdr. guns made good
penetration and were quick to load and aim.

So good was the work of this Bricade with their Churchills that the
Caxﬁadians have as a privilege asked them to bear the Maple Leaf on their
tanks.

The tank crews have come through their successful attack on the Adolf
Hitler Line with tremendous confidence in the Churchill tank. We shall
male good use of every Churchill you send us.”

5. It is perhaps too early ta come to a final judgment on matters of relative
efficiency of different types in the light of the conditions which are being, and
are likely to be, met with in North-West Europe. Buf, whereas in previous
operations 1t cannot be denied that, with the exception only of the Churchill tank,
the most effective tanks and tank weapons available to the Allies have heen of
American origin, the lead both in armament, ammunition and armour protection
has passed to tanks and weapons of British manufacture and design and to
conversions designed and carried out in this country, such as the mounting of
17-pdr. in the Sherman tank.

6. The reliability of the Cromwell has been proved and there is no doubt
as to its efficiency as a fighting weapon. The Churchill, and to a lesser degree
the Cromwell, still require more maintenance than the Sherman. This, however,
is to be expected in view of the heavy weight of Churchill and the high per-
formance of Cromwell. '

7. No single new or unexpected fact has emerged from the experience of
armoured operations in Normandy. In every case tank armaments and armour
have acted and reacted exactly as was foreseen, and have accomplished what
was lnown and expected of them. One possible exception to this statement is
the new secret 6-pdr. special shot, which, though it has given the penetration
expected of it, appears to have had an even greater lethal effect after penetration
than was foreseen.

8. No new tank weapon or type of ammunition has been employed by the
enemy on this front, whereas we have put into action for the first time in these
‘operations :—

Sherman tanks mounting the 17-pdr. gun.

Churchill tanks carrying 6in. of frontal armour.

The Cromwell tank.

The Crocodile Tank Flame Thrower.

The D.D. Amphibious Sherman tank, and > All strictly secret.
6-pdr. special shot; and

other special adaptations and devices of lesser importance.

[27858] 5 9
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[I.—TrE RESULTS ACHIEVED IN 1943.

. oral Comment. : T s ‘
& GM“TI Committee record their general 1mpression I‘ha% in? lllesultb.
= in}clermq of tanks fit for current battle requirements, have lallen fap

teful of expenditure.
tations that existed at the end of 1949
lability of American Sherman tanks in

measured ) '
short of expectations, and been was

12. It is true that some of the expec

av been realised in 1943, but the aval . ks
?gl\lfigg:able numbers, and the pause 11 tank warfare since the end of the Tunisiap

Campaign have given an opportunity of overhauling our tan]\1 lzg%dllt'cf:;OIt]I]é)oélc
and placing it on a sounder footing. These two fa.ctors! re]nic:h Aot P]St
time since Dunkirk, the fear of a quantitative deficiency lw }.L ] \;rhi (}h l Otu? y
prevented development of tank design anfi production on tllgenmekl reh, )lu or
that fear, would have been followed. The situation in L9% lenltl; r(n ) (ll'asftlc
reshaping of our tank production policy, and this accounts 131 a Ded ezttstlile or
the fact that 1943 output fell substantially short of the estimate made at the end

of 1942.

13. As regards expenditure, the _Committee claim that tanks cost the
Ministry of Supply 1879 per cent. of their total expenditure on war-stores during
1942-43. The figure actually supplied by the Ministry of Supply and correctly
quoted by the Committee in Appendix I to their 14th Report was 17-69 per cent.
But this related not to expenditure on tanks, but to orders placed for tanks and all
tracked vehicles in the year 1942-43. Expenditure on tanks as suc}} represented
9 per cent. and not 18-79 per cent. of the Ministry’s total expenditure in that

period.

(B) Prospect v. Performance.
14. The main points Lo be noted are :-—

(@) That the Crusader chassis proved suitable for special operational roles,
for which no other existing chassis was available.

(b) The General Stafi do indeed require Churchills as Infantry tanks
and they are now in use in France and Italy. These tanks played a
decisive part in the breaking of the Adolf Hitler Line and, as
indicated above, we have received favourable reports on them, and also
on the Heavy Churchills, from Normandy.

(¢) That the Cromwell would have been used, if it had been required in 1943;
but since there was little tank fighting and Shermans were available,
opportunity was taken to submit it to prolonged tests and modification
in order to bring it up to the present high standard. Units equipped
with these tanks are now i action in Normandy, and General
Montgomery reports that they are proving reliable and with other
British armour are playing a notable part in the battle.

(C) The Operational Dividend.

15.  On page 5 of the Report the Committee eave a table i MG S
purporting to show that the operational dividend inggun-tan]ls \?wignfﬁuiln (;;(1)1212?;;
of all tanks except Valentines and Churchills and a few Matildas. This by itself

1s somewhat misleading. If there had been maq 1 isi
picture would have been quite different. i, e

16. Moreover, the Committee’s conception of *‘ Operational Divi > tak
no account of the need for large numbers of tanks forptra,inincfl lﬁfglileirslitseﬁlflsl
l;mporpant operational requirement, The 1943 Cromwells have been largel us;d
for this purpose and the Centaurs, which, except for their engines we%dgntiml
mp}ﬂ;\_(}mmyvells, have heen most valuable for training, and h 5 bled 131r
Meteor-engined Cromwells to be reserved for a o S

s L battle-tanks or d
training. It is relevant to note that man SRCAECLe e vance
‘had to Ee used for training. y hundreds of Shermans have likewise
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17. Tl_lelcoml}m}ee also do less than justice to the importance and urgency
of the SPE‘HT"‘I].OI;B‘“F‘OMI roles for which Crusaders in particular have heen
adl_‘-P["ed' e lcnffcaﬁrr %h%se 11)“1'])0563 could not have been obtained nearly so
qulcklb’ o ?COI;OHI o y had they had to be specially designed as the Committee
appeal to IECOt} Bt (Report, paragraph 19). Special designing and switching
over of pI‘OdPC‘“(J}n 0 a new type might, indeed, have taken 9 years or more.

The Major- enfaral, Royal Artillery, 21st Army Group, has reported verbally
that the Crusader as a tower for the 17-pdr. has proved a success. Other reports
from Normandy indicate that all users speak well of this equipment and that it

has been mechanically reliable.

1590 WLt t%;{ase ]fUHSiderations in mind, the correct heading for the third
column of the Ea e should have heen ** Operationally used as Fi-tanks. WThe
table would  then be substantially correct, though it would not prove the
(ommittee s contention. =

IIT.—TrE FurureE PROCRAMME.

19. Under this heading the Committee make several comments on armament
in section ITI of

deyelopmment which can be more appropriately dealt with below 1
this Reply devoted to armament questions.

90. On the Cruiser tank programme the Committee comment on the tailing
off of the ermwell production after mid-1944. Some tailing off will occur, but
there W}H still be substantial production of Cromwells throughout 1944, and
maybe into 1945. The A. 34, which will eventually supersede the Cromwell,
should not have the serious teething troubles which the Committee expect, as 1t
s based upon and follows closely the now reliable Cromwell design.

91. The Committee’s remarks on the Churchill developments are substan-
tially correct. But their assumption that no Churchills are required with
6-pdr. guns 1s incorrect. In fact, Churchills with 6-pdrs. have been effective
in Italy and in N ormandy, and General Montgomery has asked that one-quarter
of his Churchill tanks should be equipped with 6-pdr. guns, this being in line
with existing General Staff policy. He reports in parficular that the 6-pdr.,
with special H.V. armour-piercing ammunition, is a very good weapon and will
penetrate the Panther tank anywhere, except frontally on the sloping plate.

IV —DEVELOPMENT OF ARMAMENT.

99, Under this heading the Committee comment on the impressions of delay
and failure which they sense in the development of a satisfactory tank-gun.

(a) The 6-pdr. gun.

93 The Committee claim t
gun has been considered inadequate as a gener 10 §|
and they ask why there has been o long a delay in replacing it by the 75-mm. gun
(Report, paragraph 19). The fact is, however, that the 6-pdr. gun, with its
superior A.P. performance as compared w1t.h the 75-mm., remains a standard
(teneral Staff requirement for an appreciable proportion of tanks (vide

paragraph 21 above).

(b) The 77-mm.
94 The Committee recognise that this gun will give a better AP.
but state that the §un has not yet been produced
1

performance than the 75-mm., )
and fired and its H.E. ammunition design is still under discussion. This may
have been true at the time the Report was written, but both gun and gun mounting
had been produced and passed its C.LA. test some considerable time before the
Report was issued; the design of the H.E. projectile, also, is completed and the
ammunition will be available when required.

hat. owing to its ineffective H.E. shell, this
al tank gun since December 1942,

(©) The T5-mm.
95. The Committee devot
story of this gun and its tee

graph 13)— . ;
(i) That there was delay in getting this gun with a serviceable mounting

fitted to Cromwells and Churchills.

ed considerable portion of their Report to the
thing troubles, and they claim (Report, para-
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Jater proved dangerously inadequate,
¢ with the defective gun
ale. as warnings had

(ii) That a design for mounting, which
b applrm’t:d for‘lzam(ywtgoxfl‘léld formation
at tanks were 1S : o 101"
) T]r]r‘\:;un‘tin:rs and that this had a bad effect on 1
to be given. . through the AFEV. school have ha
o

iv) That officers going .
& on gearing known to be defective.

d to be instructed

: ing 1942 required
G Q » on tank armament during 1 juir
2 cial General Staff policy on e
the f-'lﬁlil( Zi}:lcl OIE he alﬁrst.-clnss anti-tank \I\;eiitalon a;ii gﬁtcgnflltﬂt;]lgen(l s 194‘()
; =} & 1 attle exper ¢ -
‘bl acainst personnel and lorries. Be : S 043,
::\c})g:golllﬂfu;‘lf I)f t:mli{ tactics caused a change and on the 3rd J ;":‘“'“F.; ) é?&izntgg
General Stafl laid down that the main grmﬂment of the‘ grea] e‘_lg qlz; T
medium Ezmks should be an effective H.I. weapon, and, sc'non( arily, ;”‘ i i;g
as possible against enemy armour. The rest were to have an armour-plercing
weapon of high performance.
97 The Ministry of Supply proceeded without delay to develop thgr;k)-mm,
gun. It is the case that there were difficulties and disappointments. 1he new
un began to be issued to troops within 9 months of the decision to adopt it
o after its introduction into the Service, weak-

s . in October 1943). However, .
1(:1esses in the semi-automatic gear became apparent and to overcome these
important modifications had to be introduced. To say that the consequent delay

could have been avoided by more extensive trials is to argue backwards. Trials
were carried out on the normal scale which has proved adeq‘uate fgr other guns
and this is one of the cases where wealmesses were revealed in service use which
were not shown up in acceptance trials. The necessary modifications were rapidly
introduced and all tanks mounting the 75-mm. guns are Now completely modified

to the approved standard. X

98. In paragraphs 30-33 of their Report the Committee endeavour to assess
the factors which have contributed to the disappointments that occurred in the
case of this gun. The Committee themselves clearly recognise that the matter
is one involying complicated technical issues. While not agreeing with all the
inferences drawn by the Committee, it is true that mistakes were made and
wrong materials used and steps have been taken to ensure that the lesson will
be applied in the conduct of future trials, and in production.

99, As regards the Committee's “ practical conclusions from the failure ”
(Report paragraph 34), the following points may be made. The normal tests were
carried out. The design was carried out by the Technical Department of D.T.D.
with full knowledge of the problems concerned. The trials were carried out under
the supervision of C.I.A. and gave results which were considered satisfactory, and
these results were confirmed at the trial carried out at Lulworth in the summer
These trials were conducted by a combination of D.T.D. and the Expel'imentai
Wing of the War Office Tank Gunnery School. Officers with recent battle
experience were present at the Lulworth trials. i

30. The Committee also comment on the d i ibili
] ! _danger of split responsibility
Selzortdp@ragraph 35), the D.G. of A’s responsibility being ]iimited t% deve]op“f-
b:gr ::;n ;I;E:}‘):;tﬁg? of tge_ guﬁ 1tis§1kf; and its ammunition. The line, however, must
e, and it should be noted that the relation of the nti
to the turret and fighting compartment i L e mowiing
e e thepnioun(‘z' 15 even closer and more complex than
e gun ing. The addition of the D :
the Tank Board will assist the smooth working of the machinery fEor 'cg—'ogiriio;o

V.—TrE Steniricant Pomnts v g REesurrs or 1943

81. The Committee pirk B e
end of 1942 — nnttee pick out as outstanding faulty appreciations *’ at the

(a) The decision * to i
¢ put all eggs into one basket
o Th:tﬁlégl;;g;oigd type of cruiser tank (the Cr\oinweﬁr)l.d g
continue to rely for the major part of the programme

on an engine (the L :
madequaﬁe, (the Liberty) which on past performance was proved

(¢) The decision regarding the parent firm for the Cromwell
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(b)

(©)

The

if

9. On these the following comments are made :—
The decision to press forward wi ) i |
-with the Cromwell against a background

of available Shermans has e
Normandy. been fully justified by recent experience in

The Liberty engine had to be used at the outset of 1943 because no other

encine of sufficient power :

e dequa%e ;;m‘g:rss clfe\»faloped and capable of being
ik O b for the tank programme then
i . asis of a decision taken in September 1945

e b T o September 1942 the
stances allowed, but this expansior %dare,atest speed that circum-
s 1 could give no yield of complete
ommittee have appar i f
Cromwell parentage. pil[)t \ggsljéhemézgiﬁi?tﬁ?tintLilzne hf1 stloryuqf' i
from\,ﬁm leaﬂb’ stage to entrust the parentage of lh?som;clifige[g;s:;jé
Va}L hal dﬁrm as soon as their commitments 1n respect of the Churchill
permitted. In pursuance of this policy the Vauxhall firm were
associated with development worlk on the Cromwell from an early
date and actual]y' built several prototypes. When, however, 1t beccqm'e
necessary to continue the produetion'of Churchilfs and to Jembarl\f on
further development of this type of Infantry tank, it was clear that
the Vauxhall firm could no longer undertake the parentage of the
totally different Cromwell. Steps were therefore faken as early as
possible to bring to an end the arrangements—which had always been
regaljded as provmonal—under which the Birmingham Railway
Carriage firm had acted as temporary parents, and to transfer the
parentage formally and finally to Leylands.

33 The following are the specific answers to the questions posed by the

Committee in paragraph 19 :—

(a) Could not the decisions reversing
carlier policy (6.9 as regards the
Meteor engine programme) have heen
taken earlier *

(b) Has it really been necessary, for
the sake of avoiding dislocation in
employment, to continue the production
of obsolete or condemned types of
vehicle and engine so long as has heen

done ?

 (c) When it was decided that certain
tanks (Crusader, Cavalier, Centaur)
‘must continue in production evel
hough they would not be accepted as
fanks, was the task of preparing

| the modifications and appliances
for their

hich would be necessary 1t
, uses undertalen with suffi-
ur and foresight? We under-
for example, that the production

Centaurs as gun-tanks has b_een con-
r than was intende

inued much longe inten
ecause the fittings and modifications
equired for using them as A.A. tanks
were not ready. Our evidence also
suggests some confusion as regards the
equipment and uses of 0.P. tanks.

(d) Lastly, and most important, the
question already referred to: why has
there heen so long a delay 10 replacing
the 6-pdr, with the 75-mm. gun’

(@) No. The decision to develop
Meteor capacity indefendent of aero-
engine capacity was talen at theearliest
moment at which"it could be imple-
mented, i.e., September 1942.

(b) Even assuming that the vehicles
referred to were fully obsolete or con-
demned (which is not true), abrupt
termination of programme would have
disrupted the production organisation
of manufacturers to an extent which
would have crippled the further pro-
duction of tanks 1n this manufacturing
capacity. ;

(c) Yes. Whena decision was talen
to discontinue the use of ‘a model as
a gun-tank, nO avoidable delay In
stopping production of such gun-tanks
occurred.  Production of chassis neces-

inued in advance of the

sarily - contl ( )
supply of fitments required for special

réles, which fitments frequently involved
Lovel and complex design and produc-

tion problems.

This question has been dealt with
above (paragraph 15 et seq).
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¥, " - 1 .
on the future programme for Clomweus

34 The Committee’s comments
are answered in paragraph 10 ahoy,

and A. 34’s in paragraph 20 of the Report

‘ the inescapable facts "’ the Committee reqqpq

& the heading of ° ; :
S oD did Wi I results of the production story in 1943 .__

the following impressions of the genera

(i) That, apart from the Valentine used in Russia and the Churchi]] j,
Tunisia, no British tanks during 1943 have been considered worthy
of a place in the main battles.

This is answered in paragraphs 14 (b) and 5 et seq qlmve,

(i1) That British tanks issued to British troops have gained 4 had
reputation hoth for mechanical reliability and fighting arrangemen,

This is a sweeping statement which fails to take nto account the
situation which this country found itself in after Dunkirk and of g,
manv difficulties that have had to be overcome since then. Recent
reports from operational theatres show that the Churchil] apq
Cromwell have proved reliable.

That British factory workers have seen very large quantitieg of
completed tanks broken up or parts (finished and half ﬁm’shed) piling
up to be taken away as scrap. .

This ignores the fact that after Dunkirk tanks had to be produceq
in numbers suitable at any rate for home defence in a time of desperate
emergency. Such tanks fulfilled this purpose and also a useful trainip
réle, but it is not surprising, and should not be a reflection on the
organisation in 1943 that Covenanters and Matildas of 194041 oy
have to be scrapped. The inference from the Committee’s statemens
that it is quite common for British workers to complete tanks ang
then see them broken up before being used is wrong. No finished tanks
have been broken up hefore they have completed a considerable mileace
in training and other uses. =

(iv) That these things have combined to create a most unfortunate
psychological atmosphere amongst workers and troops, which deseryes
the urgent attention of the War Cabinet.

Although such an atmosphere may unquestionably be encouraged
by irresponsible public criticism, those who are directly and
continuously in touch with the workers on the one hand and the troops
on the other are not prepared to subscribe to the views expressed by
the Committee. As indicated above, the recent performance of
British tanks in battle has provided the best possible reassurance,

(1i1)

VI—LESSONS FROM SPECIAL CASES.

36. The Committee comment in some detail on the lessons to be learnt from
a short preliminary report they have seen about the 3,000-mile reliability trial.

37.—A. The trials are said to have brought to light a few serious design
defects, but ““ a lot of very serious manufacturing faults.”

It is admitted that in some cases faulty materials and workmanship have
found their way into completed tanks. Every effort has been, and will continue
to be, made to eliminate them, and complaints of this sort have been greatly
reduced. It is believed that the inspection system which has been built up and
reorganised over the past year or more (see paragraph 51) will result in a
continued improvement. Isolated cases of faulty workmanship and materials
are liable to be exaggerated, and to draw the conclusion that the tank programme
as a whole is suffering seriously from such defects would be a gross injustice to
the large majority of manufacturers and workpeople employed.

38.—B. Parent firms, although held responsible by the Ministry of Supply
for the products of the whole group, have no established authority to contro
working methods of members of a group. :

The principle underlying this comment may be sound, but its practical
application is a matter of great difficulty. The principle of supporting the
authority of the parent company is a matter to which the Ministry of Supply 15
devoting constant attention.

39.—C. Tt is important to use the greatest care in selecting sub-contractos
This is agreed, but it should be remembered that the rapid expansion of th¢
tank industry took place after the expansion of both naval and aircraft produc
tion and at a later stage of the general expansion of munitions productiol 80
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that a number of firms who mig] _
; 1t have b : s A :
tank components were not n\'a%]ﬂhl('\ éen the most suitable for many important

40.—D. There is
. . 1k ﬂ S]‘.O‘ f . 3 \
IE.V. and inspection by r;lariﬁff ;\(fmqrunhﬁie}(]] sm? both for inspection hv the
: y & Lol acturers themselves, : TR
cnnr}te.rpd by (@) transferring selected R EM E o i and ,‘h!' can_only be
(b taking a certain number of trained personnel i ,e}: P et
. " . A Gy sonnel 1n the 1“,](\.0 JERN ol
h a T1es
if necessary facing a loss in quantity to secure o e e ffu-lr-;me::*‘ﬁq]&rﬁ?tiimlm'
: AR Y AL L QUe .'_

The shortage of trai
ag aimed personne] i AT
(see paragraph 51), I el is admitted but it is an orerall shortage

7 —ane J 3
VII.—CoxcLusions axp REcOMMENDATIONS.

41. Comments Mt B
of the R(‘])o-rt‘ ( 1']1]1?10(1”] t}11“33' Main Conclusions,” and the ‘* Recommendations,”
paragraph 37 to the end) may conveniently be taken together.

A. The Immediate Emergency.

hoks $3‘;ellltlr:$1 k(.sjorlllll‘gllftl‘-t?f comment that it is .of supreme i}]]lm!‘tﬂlld‘. that when
il nirst tested 1n battle they should not fail in reliability and
that requirements in respect of these first issues of Cromwells must have
superiority. Any failure of these tanks would, in the Committee's view, finally
shake the confidence of British troops in the British cruiser tank. ' i
This 1s accepted in full and every effort has been made to ensure that these
tanks, when 1ssued to operational troops, are in as perfect a condition as can
be achieved, and it 1s evident from recent reports that a high degree of success has
heen obtained. ot

B. Organisation and Responsibility.

43 The Committee set as their ideal objective the reunion under the War
Office of all responsibility for obtaining production of technical instruments
of war, such as tanks.

The Committee do not suggest in what way this transfer back to War Office
would in fact meet the ills they describe. At this stage of the war retransfer
of research design and production functions to the War Office would be Iittle
more than a nominal change since the same stafi would need to be employed in
more or less the same places. Most of the problems of vesponsibility and liaison
to which the Committee draw attention would remain in what would inevitably
be a vast production organisation under the War Office. In any case, now is not
the time to undertake such a complete reversal of the policy followed since 1939.

44 Pending the full implementation of the change suggested in the
preceding paragraph the Committee recommend that everything possible should
be done to create a close partnership between War Office, Ministry of Supply
and manufacturers, the dominating Jead being taken by the War Office.

Such a partnership already exists and the War Office does in a real sense
already occupy the dominant position Suice it is the customer and initiates the
requirements. Full contacts are provided by the Tank Board; and at this level,
as well as at all lower levels, a real integration of effort between the two Depart-

ments concerned has béen and is increasingly being achieved.

45 The Committee claim that the Tank Board is becoming a less efiective
execntive instrument than in the past. That is not so. The Board’s executive
aﬁiherit'y is subject only to the agreement of the two Ministers (-on_ce_n-ned and of
the War Cabinet where necessary. The Board’s day-to-day decisions operate
without Jet or hindrance, The execntive funtctions of the Board are exercised
prmrﬂy in the Ministry of Supply’s province, and therefore the Committee’s
view that the Chairman of the Board should be a War Office representative may
e questioned. 1t is the considered view of Departments that the realistic
roach is to appoint the best (‘hairman available irrespective of the Department
to which he belongs. It may be ad_ded_ that the War Office themselves do not
desire a change in the present constitution of the Tank Board.

6. The Committee’s view that the Tank Board should be as small in number
'a%:-pv.?'s%ibla is accepted, as 18 their recommendation that the D.G. of A. should he
a member of the Tank Board. Their recommendation that C.AEV. or
D.GAFYV. should be given full responsibility in carrying out in terms of
fﬁ_i’bdﬂction the Tank Board’s decisions is a reflection of present practice.
[27858] 0
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7 I ' hat representatives of select parent firms
47. The Committee recommend that represen

should normally attend all meetings of the Board but need not be members,
Such representatives have several times been invited to Board meetings to deal
with particular problems, but it is not thought desirable or necessary that they

should attend all meetings.

48. With regard to the recommendation that there should always be
adequate representation of recent tank-fighting experience, it should be noted
that the War Office representation on the Tank Board does at present include
an officer with outstanding experience of such a kind.

49. Within the War Office the Committee recommend that there should
be a closer unity of responsibilities and that officers with recent operational
experience should be kept in constant contact with all stages. The unity of
responsibility to which the Committee refer is in fact attained under D.C.I.G.S.
for all things which are the province of the War Office. )

With recard to the comprehensive Tank Centre which the Committee
recommend, the arrangements between War Office and Ministry of Supply for
carrying out tests and trials are working smoothly, and, with the exception of
facilities for gunnery trials, the establishment at Chobham fulfils the require-
ment. An entirely new Centre, with facilities for all types of trials, embracing
those undertaken at Chobham, Shoeburyness and Lulworth, would not be
jnstified at this stage of the war.

50. The Committee consider (Report paragraph 47) that the present division
of responsibility involves the danger that the manufacturers may not feel
responsible for results, and they contrast this position with that in the aircraft
industry where the reputation of the producer is closely knit with the perform-
ance of the plane. It is to counteract this tendency that the recommendation
that members of three firms—Vauxhall, Leyland and Vickers—should
normally attend meetings of the Tank Board is made (see paragraph 37 above).
The Committee also recommend that immediately a new type of tank is decided
upon, responsibility for parentage should be allocated to an organisation of
proved efficiency with an adequate team of engineers and that thereafter no work
on the designs and development should be done by Departments unless in
co-operation with the parent firm.

Tt is accepted Departmental policy to entrust a new type of tank to a single
manufacturing organisation of proved efficiency and thereafter to place the
fullest possible responsibility for design on the selected parent firm. Only one
firm, however, has the necessary specialist - resources to handle many of the
techmical design problems relating to the fighting qualities of tanks and firms
must therefore continue to rely on the War Office and Ministry of Supply for
a great deal of help. It is in general not the practice of D.T.D. to work
independently, but rather fo assist the design staff of the parent firm and to
work in close consultation with them. The Committee's observations in fact
do less than justice to the help given by D.T.D. to parent design firms on the
fichting side of tanks. :

C —Workmanship, materials and inspection.

51 The Committee recommend that every possible step towards improve-
ment, where necessary, should be taken; that the inspecting staff of LE.V. should
be overhauled drastically; and that it would be justifiable to face some sacrifice
in quantity of tanks produced in order to attain a higher quality and therefore
if necessary recruitment for manufacturers’ inspection staffs should be from the
production lines (this applies also to sub-contractors.)

The need for strengthening inspection stafis has been fully recognised.
Industry and the Armed Forces have been drawn on for recruitment of
inspection personnel to the fullest extent possible and the numbers of technical
staff employed on tank inspection work were doubled between November 1942

- and March 1944, Man-power limitations are however very severe and the with-
drawal of any substantial number of men from production lines or R.E.M.E.
is by no means so simple as the Committee would suggest. Departmental policy,

~ as developed in 1943, has been to emphasise quality rather than quantity 1n
tank production, a change in emphasis then for the first time made fully possible

owing to the circumstances outlined in paragraph 2 above.
L B

imp
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D—Lack of urgency . priority for the tank
52. The CO 1 ¥ o =
i thléu;,l\lrtt:?ebl'?@}d (Report, paragraph 50) their general impression
;c A b?'a 1lity of Shermans there has heen a lack of a sense of
E e S isedm('i éhe'whole British tank programme, That there has
T eltn‘ed. The ommifttee proceed to recommend that  there
Sureed e provr;l u?lu adequate priority for everything that is involved in the
3ndoubte W dzlowélflp riori%) lé)1 the autumn of 1943 the tank programme
& / than airers ' T
e aia 001lab01‘ation}with aircraft, but since that date arrangements

- the Ministry of Production for all essential
parts of the tank programme to be given equal ﬁsrst priority. ke

programme.

E.—Links with fighting experience.

94¢. The Committee consider th
moch_ﬁcatmns proved necessary by fi
Ministry of Supply, with War Offic
extensive military technical seryice
the troops in the battle lines a
Further methods of strengtheni
Officers with recent operational e
of development.

at the procedure for introducing minor
ghting experience should he improved. The
€ assistance, maintain in all theatres of war
s which act asa direct and efficient link between
nd the design and production organisations.
ng such links are continually being studied.
Xperience are kept in close touch with all stages

F—Result of failure to umplement recommendations.

55. The Committee finally conclude that unless determin
taken to improve the organisation for Tank develo
and war resources will continue to he wasted, and, w
danger that the country will at the end of the war have no properly functioning
organisation for handling this extremely important branch of mechanical warfare.

It is agreed that it would be a national disaster if the country were to fail
during the war to build up a first-class organisation for producing British tanks.
With the growth of experience in industry and in Government establishments this
objective 1s being progressively achieved and the Committee need have no fear
that every effort is not being exerted towards that end.

ed steps are now
ment and production, money
at 1s worse, there is a serious

ITT—A SuMMARY 0F REPORTS RECEIVED ON THE PERFORMANCE OF BRITISH TANKS.

The principal points brought out by General Montgomery’s Memorandum,
the War Office comments thereon, and the latest operational reports are as
follows : —

Guns.

The 17-pdr. and the 6-pdr. with Sabot ammunition are extremely efiective.

It is quite clear that the fitting of the 17-pdr. to the Sherman tank was of
the highest operational value and we are pressing on with further conversions.

Although General Montgomery draws attention to the weakness of the 75-mm.
as an armour-piercing weapon, its H.E. shell is good and as an all-purpose
weapon the gun is still popular; further, it proved of great value in the assault
phase, both in normal tanks and in D.D. Sherman and ¥lail tanks.

It must, however, owing to its poor penetrative power, be considered as out-
moded, and its place must be talen as and when possible by the 77-mm. and
17-pdr.

PThe 6-pdr. Sabot has been a great success, and Churchill tanks with this gun
and ammunition are being provided in the ratio which General Montgomery now
asks for, namely, one per group of three tanks. Sabot ammunition is now coming
out of production for the 17-pdr., and it will also be ayailable for the 77-mm.

which takes the same shell and which is the gun of the improved version of the
Sromwell (Comet) ) when tanks with this gun come into use.

Armounr.

Monteomery would lile to see our armour increased and more use
madgr ?)I%eg?(l)pincé g]la.tes.y The War Office, however, point out that the heavylf
Churchill has very considerably better armour than Tiger, Comet has fr_ontad
armonr of approximately the same thickness as Tiger, and in the newly-designe
Cruiser tank, A 41, a sloping frontal plate superior to that of Panther is used.

)
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Reliability.

The Sherman is still the most reliable tank if low maintenance is taken as
one of the criteria of reliability. In actual operations the reliability of the
Cromwell has been proved, but it is nevertheless true to say that the Churchill,
and to a lesser degree the Cromwell, still require more maintenance than the
Sherman. This is to be expected in view of the heavy weight of the Churchill
and the high performance of the Cromwell, Tiger and Panther are relatively
unreliable. : |

General Montgomery has a certain amount to say about optical instruments
His points of criticism have, however, already been largely met, and binoculaps
(.g. the No. 5 already issued) and telescopes (e.g. the new 3-power telescope) now
in production should improve matters very much. ,

As is stated in the note to the Select Committee, it is clear from
Montgomery’s report that the lead—both in armament, ammunition and armopy
protection—has passed to tanks and weapons of British manufacture and design,
and that the development policy which we are now pursuing is in accord with the
lessons to be learnt from the most recent battle experience.

&

General
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The circulation of this paper has he/es strictlf limited. It i)issued (
k for the personal use of é D fues, (:/J ...........

] TOP SECRET. Copy No.
W.P. (43) 262.
23rd May, 1944.

WAR CABINET.

SELECT COMMITTEE ON NATIONAL EXPENDITURE: REPORT ON
TANK PRODUCTION.

NOTE BY THE SECRETARY OF THE WAR CABINET.

BY direction of the Prime Minister I circulate herewith for the consideration
of the War Cabinet— ;
I. A Report of the Select Committee on National Expenditure on Tank
- Production, dated the 9th March, 1944.
B II. A Memorandum by the Minister of Production dated the 20th May,
1944, submitting’ to the Prime Minister the observations of the
Secretary of State for War, Minister of Supply and himself on the
Select Committee’s Report, with enclosures. :
TIT. A letter from Sir John Wardlaw Milne to the Prime Minister, dated
the 10th May, 1944, asking for early consideration of the Report.

IV. An interim reply which the Prime Minister proposes to send to
Sir John Wardlaw Milne.
(Signed) E. E. BRIDGES.

| Offces of the War Cabinet, S.W.1
1 23rd May, 1944.
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(3) E.VIDENCE TAKEN.

; in factual information
1 September 1943, we asked bf:: %E,Efé further inquiries were
6. On the 28th Sep! X \ater, in November,

andum
/ ik roaches a memoran
from the Ministry of Supply aDIn response t0 these app e was given to us

: W Ministry of SuPP LR
submitted to ﬂlleb the War Office and th‘ev N refer.herenf‘ter asb 1efm.\g;;
ed jointly by P o
e 3. This document, !} et various
Fate D has been supplemente by the two Departments.
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oy £ written official evidence 2 o eneral Staf, the
e bOd{ho Army side, Pl i\d Experimental Wings

Rorl e o anfl G the.Gunnery t&:nenta‘l representatives on
RD{:J‘I Al;‘l]tllcx)ma;ei ggrthse Ministry of Supply :1(::632111)3\1;]1“1‘ e
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he Director-General of Artiliery ddition, e ably work and enginé
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production.

The Results Achieved in 1933.
(1) THE GENERAL PICTURE.

i ition, it is 1 i id the gen
r review of the position, 1t 15.1mp0551b1e to .avol {
impr?e.ssig:1 tﬂzt, measured in teles of production of tanks fit fﬁr cufn'er;t b
requirements, the, British ‘manufacturing effort of ]94$'ha,s fal eﬁ tal‘
realising expectations or being fully effective, and has involved what app
be a wasteful use of national resources. We cannot, from our evxdencg, §
exact significance of this in terms of cash expenditure; but that the amc
involved are very large is shown by a statement, furnished by the Ministr
Supply for another inguiry, according to which expenditure on tanks represent
18-79 per cent. of their total expenditure on War Stores for 1942-43.

The picture, as it has impressed itself on us, is drawn broadly in two
in the two succeeding paragraphs :—

(a) ““ Prospect,” as forecast in 1942, compared with ** Performance > in -

8. In the first place we have compared prospect ’ with *“ performan
by setting the achievement up to the end of 1943 sido by side with our impre:
of the prospect as it was presented to us in the autumn of 1942.

(Nore.—In the comparisons set ot below—
(a) we\}lﬁ‘élel,tifl(\’: tl;g dssk: of simpliﬁcati.on, left out any referen

the contiml:ity oi? ;1?12 pal‘?rlzll)fc rtﬁ%:&g;}mgmume; be:

() We‘&ai‘ég o the ““progpect side, sef, ou thev 1 i

) e gained, directly ang mdirectly, fr%ﬁe;amdﬂ bod)

{

to th duction,
fould report to the N
i what Sense ‘:eo? this Memorandum,

Main poim.v' in the ““ Prospect
presented in the autumn of 1942,

(@) That the Cr
unreliable and

as

usader had proved
was to go out of pro-

(b) That the Infantry Mk, 1V
(Churchill), though justified for its
original home defence purpose, did
not justify continuance for overseas
fighting and was to go out of production
at the end of the current contract (early
summer, 1943) and that the whole
Vauxhall Group should then go over to
cruiser tanks. =

(¢) That the Cromwell, with a Meteor
engine and carrying a 6-pdr. gun, was
going to be the hest tank in the world,

and an important factor already in
1943 fighting.

(d) That the Centaur, with Liberty
engine, was. going to be a very close
second-best to the Cromwell (in fact
identical except at the highest speeds).

E

e

~ (¢) That the Centaur was to be
adopted because, owing to the demands
“of the M.AP. Merlin engine pro-
ramme, a sufficient production_of
%/Ieteor engines for the total cruiser
programme could not be organised.

(fy That the whole British effort
would be concentrated on the Cromwell
type of cruiser tank, and that the pro-

uction of an infantry tank would cease
to he part of the British programme.

(b) Resources invested and ** Operational

9. An alternative method for getting a broa
results is to compare the resources invested

Actual ““ performance > in 1943,

(@) Crusaders still re})resented 26 per

cent. of the total tanks produced in
1943.

(b) The Churchill has, according to
the Memorandum submitted by the War
Office, ** established itself as a reliable
and efficient weapon, having stood the
test of battle experience in Tunisia and
won the confidence of the troops.”

(But N.B.—Tt has heen allowed to drop
out of battle since Tunisia, apparently

owing to the armament being judged
insufficient.)

(¢) The Cromwell had, up to the end
of 1943, not proved in quality to be a
vehicle of sufficiently reliable ‘perform-
ance to be used in battle. Itsproduction
in quantity fell far short of the pro-
gramme. As a result it was considered
necessary to change the ‘‘ parentage
for Cromwell production in May 1943.
Even if as armoured vehicles Cromwells
had been adequately reliable, they would
not have been sent abroad because, by
the time they came into production, the
General Staff had come to regard a
cruiser tank equipped with a 6-pdr. gun
as inadequate.

(d) The Centaur, with its Liberty
engine, proved so unreliable when
handled by units at home that, as a
gun-tank, it has been condemned. The
Liberty engine is to go-out of produc-
tion, but, in order mot to break up
manufacturers’ organisations, produc-
tion will have to continue long after

* condemnation as a gun-tank engine.

() It has been found possible during
1943 to organise the production of
Meteor engines on a scale which is
claimed to be adequate for the whole
cruiser tank programme.

7

(f) The General Staff have accepted
the policy that an infantry tank of the
Churchill type is an indispensable part
of the British programme.

S

realised. We haye accordingly enquired what proporti

during 1943 proved to be of value for the

viz., as gun-tanks to be used by armoure
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- 3 for training, one-twelfth . 'I“he ploductlop of the ‘Qhurchlll with developments is to continue as an .
Pyo-thirds lly with 95 mm. One- important element in the British programme. As from March 1944, the heavier
ovef““‘og“tgnded probably for train- Churchill, Marks VII and VILL, will be in production equipped with the 75-mm.
R gunrter in M.V. gun or the 95-mm. gun-howitzer. But, since the standard Churchil] has
Centau ing. e h.thertq continued in production with the 6-pr., emergency retrospective modifica-
i Supply m%ut War Office tions will be necessary if those already produced, including those with the troops
M:mii! e ?‘“‘ﬁ‘xg‘up 0 T, overseas are to have what the General Staff now consider adequate armament.
idence 18 ALt models were . 1 ’
Cromyell 2‘644, ol ;‘:1‘1:3'::: for battle over- (iv) Other projects, S.P. mountings, dc.
accepted & ; . We have not been permitted to inquire into the very varied range of projects
seas. o . in hand outside the main lines of cruiser and infantry tanks or into the long-range
Mainly for mine-sweeping. programme for these two types. We have been informed, however, that projects
A small number for for the mounting of still larger guns in tanks both of the Cromwell and Churchill
Matilda Tar Bast. series are in hand and have reached varying stages of development.”’
a
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Churehill

11.  Paragraphs 8, 9 and 10 give the broad picture as it has impressed us.
In order to make a closer check of current achievement we have taken evidence
from manufacturers, and also examined, in some detail, two recent experiences,
viz., the results brought to light in the recent 3,000-miles driving trials, and the
| story of the 75-mm M.V. gun. Both cases illustrate important points.

d. . v ]
The Development of the Programme e But the achieve- r‘: . (a) The recent 3,000-Mile Driving Trials.
9 8 and 9 have dealt with actuiﬁ' res\l_\x’;‘:(-) account how the 12. The points brought to light in the recent driving test indicate that,
10. Paragraphs & a2 004 without taking 1 Here We
t be fairly Jucg
ment of 1943 canno

nds.
ahead has been settled and how 1t NOW sta 1

) while the general design of the Cromwell is now considered likely to achieve
ing into
m enquiring i
been precluded fro

mechanical reliability, there is still a real risk of failure owing to defects in
programme which lies

i i have
are 10 an unavoidable difficulty, since we

i rk i v in the test show the need for
emo- materials and workmanship. The faults revealed in 3 f
We have, however, anithe MES O‘fﬁc}ems been more rigid qualitative control of materials and for better systems of inspection
il of projected developmente, Vit : ent policy, and this ke and works administration, not only in the main assembly firms, but among sub-
dehantal e ) indication of pres fore, to I Y rery ki ; nent. These matters
2 BEhe 1 der, therefore, s and facturers of every kind of part or component. X
ndum, been given 2 g 1 evidence. In order, nda- contractors and manufac « ry t ; e matte
= lemented in certain respects by ora hich our conclusions and recomine Dble which indicate that there is still serious need for improvements in oygamagtxon.
sclllepali‘ the understanding of th‘ilpotslmgnlgg vSvUéh impressions as we have heen &% are more fully examined in a later passage. (See below paragraphs 22 to 29.)
5 t out shortly De! 3
ns are based, we se a3 ' A
:loofm'm‘ (b) The Story of the T5-mm. Medium Velocity Gun.
i i ioati at has v in the case of the 75-mm. gun
] ‘ y (G 13. Our investigations of what has occurred in th ; m. ¢
AT its 1 i a8, Bl ioht aeven ints h a sturhing. We have been
08 tand that the 6-pr., owing to its ineffective H.E. shell, h o, bu has brought to light several points whup are most di g
WeLndorgte 1 in 1 1 form of tank-gU, iefly i ssed by the following matters :—
ber 1942, been considered inadequate as a general I0rm O ae still be chiefly impressed by g ; : : a8 Ml e
Dhecfmd)gnal'l pf'OIJm"O“ to fire a special type of A.P. a‘mmummoﬁi{? %Mediuﬂ‘ (a) The delay which has occurred in gloétlmg ltl'll’ls guln with a serviceal
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reqmled i ded bl g weapon T Phat -a desien for a mounting, which has since provec
i 2 ! adequate dual-purpose p, whet b) The fact that a design g ]
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V-' ly ;'2)0?1 HLE. shell and with an AP, performance equal to the 61 having dangerously inadequate, was appr mlel( me l‘L SEHOL SN S
fairly good ) 4 T 5 will he worth D ° that tanks were issued to field formations (
both are firing nomnab ABD BB hop dthaithorc 7 o S il be 2 () The fact that, ‘ result that it has been necessary to issne
;(.: wiving a better AP, performance than the 75-mm., though its extiminw‘; gun-mountings, with the result the : L
muzzle veloci i D sti s of unc e 4.000-mile trial led to decisions to introduce
muzzle velocity and the content of its FLE. shell are still matters 01f ave beel t‘?lh « Wo understand that the exporisnce in the $000mile bl ld o decionsto oot
and, finally, that the 17-pr. is the only British gun about which we he ass VI mbor of important modifications whic e erera salin mred oeas
which, for fankip;fank PRIpOSEs ICall be Pegarded as bei“g in the Sﬂ“?e i igl’/f that these modifications have, since the middle o )
the German 75-mm. gun in the Panther (Pz Ky

€ {4
> ; V) or the 88-mm. in b resel
(P2 Ky V). These impressions have a bearing on)our judgment of the P
position.
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piling up to be taken away

(1) Ourstanpive Porvts 1y THE GEN

17.  From the broad survey (paragraphs 8 to 10) certain points seem to us
to stand out for special comment,

18. The contrast, between ¢ Prospect * and *‘ Performance *’ (paragraph 8)
seems to indicate that WIONg appreciations were made at the end of 1942, and
this inevitably affects our jucrgment of the expectations that are now put forward
for 1944 and onwards. The point which we find most disquieting is that it
,s}lould have been seriously contemplated at the end of 1942 that practically all
““the eggs”” as regards future tank production should be put into the ‘ one
basket ” of a type of cruiser tank which was still unproved as a mechanical

construction, and which was to rely for the major part of the programme on an
engine which, on past perform

g J ance. could only be regarded as inadequate and
which has since proved to be so.
19. The disa,

ERAL PICTURE.

; ppointing nature of the *“dividend *’ for 1943 (paragraph 9)
tells its own story. The alternative purposes recorded in column 4 of the table
in that paragraph are doubtless of value, and other uses may be found of which
we have not been informed; but it was not for these purposes that the programme
was originally planned, and we cannot believe that these could not have been
attained far ‘more economically if they had been the original objective. We
recognise, of course, that several of the unsatisfactory features in the ‘* divi-
dend * resulted from decisions which were taken before the changes in
organisation, and which have since been reversed. Judging by these reversals,
we conclude that the main causes of trouble were, first, the reliance on the
Liberty engine, and, secondly, the original selection of the *“ parent’ firm for
the Cromwell group. Due credit should be given to those filling the new appoint-
ments for facing up to these matters, but there still remain Important questions,
some of which we set out below :—

(@) Could not the decisions reversing earlier policy (e.g., as regards the
eteor engine programme) have heen taken earlier ] o

(b) Has it veally been necessary, for the sake of avoiding dislocation in
employment, to continue the production of obsolete or condemned types
of vehicle and engine so long as has been done? .

(¢) When it was decided that certain tanks (Crusader, Cavalier, Centaur)
must continue in production even though they would not be accepted
as gun-tanks, was the task of preparing all the modifications and
appliances which would be necessary for their alternative uses under-
taken with sufficient vigour and foresight? We understand, for
example, that the production of Centaurs as gun-tanks has been
continued much longer than was intended because the fittings and
modifications required for using them as A.A. tanks were not ready.
Our evidence also suggests some confusion as regards the equipment

.P. tanks.

(d) La;\trllg, 1(1151?(51 ?ﬁo(s)t important, the question already referred to: why hn?

there heen so long a delay in replacing the 6-pr. with the 75-mm. gun?

; - impressions on the present programme (para-
20. When we turn to our TR, (s ©F @ I
1 S r lack of full information, can, of course, be
graph 10), our comments, owing to ou kK

- ol rican tanks may be sufficient to meet the

S T hat the supply of Americar BRIGTRDE : N
* We fully t‘]‘{P}“lL‘l‘?Eo ; But we cannot regard this as affording ground for not cuu.sutl‘mn

TSdrmenisiof B“[t'lsu‘ ,m [‘\x.mme on its merits, and on the assumption that llw:el l:m]];&:‘

the Bl'l"“"’h r‘.”’d]m(l;:hm]-ch a substantial portion of British resources must be regarded

urgently required. B R

been employed without justification.

C
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of faulty material and knocked on by a fitter in such a way as to
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(ii) The authority of parent firms.

< Jerable
24. The case of the final drive holts illustrates a matter of considerd” -

i i Reati ine at the right
importance. The introduction of modifications in the assembly line at 7
time depends on havin,

! m itsel
g an efficient works system. Even if a parent firm 1%

in
has a first-class system of administration and inspection, faults may Oﬂcurible
member firms of a group, and apparent] )

L the parent firm, although held respon®
by the Ministry of Supply for the prod%cts 0% the whole group ghas no establl o
authority to control the working methods of its members Ityﬂppears to u i
only a firm of proved first-clasg qualifications should be selected as & pal'e.nb 1t
and that such a firm when selected should be strengthened by official backing,
AL fz‘;h 3"10‘;539;13;\\ p}?rltf of our recommendations that t%e two or {l feeec:',oﬂ
ch e 2 a hal 5 . . seleds

as parent firms, should be tl'eg‘::gsazfa;vai\meove1emerged as wortbyl gglg:nisﬂﬂon
with a real share in the Tesponsibility gral part of the officia
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(i) Z[r' le H\IL’pOI't(tnc(' of careful selection of subsidiary manufacturers

25. Another point which emerges i S iy :
selection of firms PO rges is the importance o

f great care in th
as sub-contractors or makers of n d
for tanks. The p

S Sup- any parts or components i
b HEvied ! eliability of a tank depends on i 5 o
tha v “our Visits to Ta n the main assembly firms,
life, () 1os ﬂudl(ct)i evidence 1
ertal '1 we na

2 far more than the work done }
pparent carelessness in this matter is brou i
a later paragraph. g etnlin

(iv) Faulty material.

26.  Since faulty material has been an appreciable f:
the urgency of ensuring that nothing

actor, we must emphasise
for vital parts in tanks or their arm

but the hest quality of material is issued

ament. Fan belts have apparently been a
common source of trouble. In the case of such vital accessories as these (or the

semi-automatic cam referred to in a later paragraph) the quantity of materials
required in relation to total war production is negligible. Selected qualities of
rubber, canvas or other materials should be made available for such vital parts.

(v) The importance of inspection.

27. Lastly, this case and many others which have come before us illustrate
the vital importance of working up standards of inspection. This has to be

considered under the two heads of Government inspection by the I.F.V. and
inspection by manufacturers.

(vi) Inspection by the L.F.V.

28. We understand that the great difficulty has been to get rightly qualified
personnel, and that, in default of this, it has been necessary to rely on employing
greater numbers and on the rule-of-thumb method of inspecting according to a
list. We are informed that there has been a considerable improvement in the
LE.V. work over the last 12 months, and that the need for further improvement
is fully recognised.

It seems obvious that every possible opportunity should be taken for bringing
in highly qualified experts, and for training those that are not. W.

e suggest that
it might be valuable to transfer selected R.E.M.E personnel to I.E.V.

(vii) Inmspection by manufacturers.

29. There are three main heads for consideration :—

(@) The system of inspection by manufacturers within their own works (either
y the main assembly firms or by manufacturers of components). '
(6) Inspection by the parent firm of the work done by other members of their

up.
(¢) Inspection by the main assembly firms of parts or sub-assemblies made
by other firms.

Here again the essential difficulty in all three cases is shortage of highly
qualified personnel resulting from the great expansion of work for most of the
principal manufacturers. It seems clear that, if manufacturers’ inspection could
be made more effective by taking a certain number of men off production, it would

be worth while to face some loss in quantity for the sake of securing a better
guarantee as to quality.

(b) The Case of the T5-mm. Gun.

30. We have already mentioned (paragraph 13) the main disturbing points
brought to light in this case, of which the most important from a practical point
of view has been the delay in getting British tanks equipped with armament
which. in the view of the General Staff, was essential. Various factors appear
to have contributed to this delay.

i) Delay in settling design of mounting. .
. Dﬁibllay ;}e have geen astonished to learn in evidence that although Lhel 1-equs;;r£
ment was f(;l-n111lnted as urgent and accepted as P‘"“_‘“Cﬂb}F in De(;er-r‘ ()}er\1F V_
it was 1(10L until the 3rd July, 1943, that ‘the l'espon§1blef) 11(:1 ull»l( enll LB

e ith D.T.D. that the standard 6-pr. mounting wou .m\e‘ ‘mr’/?v i
et w1t1ﬁ od modifications (a special S.A. cam, and a specially strengthene
ZZ%]GCLL Lob?icll}(elt)‘n and, further, that it was not until the 10th July that the

ector bracket); and, 5

@ 2
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(i nens ecord the following statements from ow
33. We may T
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a he trials on hich reliance seems Chleﬁ to have been P were
( ) That the tr y

+hii rch 1943 by t.he TExperimental

(i) A user’s ” trial :tcl‘li‘;:-)ll;itggutvl;{?l the Officer in Qhargg of the

Officer to D.R.Al ment Wing. (This was a trial with 100

DIT:D:s Dheve ;JTI;n umition in this case was hand-picked and

rounds. T e am of the rounds were rejected. It was carried

about 30 per ce i, oun in a Valentine tank) on a mild steel

b wnt,l;danig{lrllltiﬁgg The results were entirely satisfactory.)

i fabl?qtal trial by C.LA. with 200 rounds American ammuni-

(i1) A techn As in the case of (i), the ammunition was hand-picked,

tggrlI:oL\llds out of the 200 being rejected—and the results were
satisfactory.

(b) That is was on the results of the C.I.A.’s trial that the mounting went
into production. : I i
(¢) That thg tests referred to under (@) did not show up the Eveakﬁeszalgl t,h:
mounting because the ammunition was hand-picked, w! :r .
ordinary run of American ammunition may put a much greg){1 er s Tl
on the mounting, since it includes rounds which, while no .
inaccurate as to fail to go into the breech, are very hard to emtﬁ :
(This explanation, however, was not accepted as proved by o 5
witnesses—who alleged that it is &mposmble to create conditions by
which it can be conclusively proved.) ] ;
(@) That signs of widespread trouble began to come in during October frg!llé
practice firing by units: but that prior to this there had been trou
1n various tests at Lulworth. h
(¢) That the trouble was initially the breaking of the S.A. cam, but that when
the cams were strengthened (by redesigning the shape and ensu.rm(gi
better he}?t tﬂeatinent) sa that they did not break, the stl‘a’irril was sh;{‘f;zd
on to the bracket and caused distortion in this, is 1nvi
redes_igning and strengthening the hracket.
(f) That distortion of the bracket occurred in firing trials (on ﬁge
i e, 69 ol w3 b
LM [ operafion, thus causing a serious accident,
involved the permanent disablement of the officer in charge of the
Development Wing,

(g) That the bracket in the tria] referred to in icated
2 was made of fabrica!

IS_\l]d steel, thus apparently Iepresenting ag)attempt at strengthemn%

e originally approved design, but an‘attempt which did not go &

enough, P

(%) That, apart from faults in desi . . cture

and material, Thyg 11tn haesS lge‘;’n&slf;fel&?e beenfanlts in manyfa

(i) That a lar, ab

treatmengtehnal:lm}?:;n()ff preken cams showed clearly that the ke

aulty,
* According to the W
to the Bervice on 11th Q¢f

i

ar Office M, .+ ored
s lgqalemoruudum, the first tank mounting this gun was delive |
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(1i) That a contributory cause of trouble h
getting sufficient supplies of 3

.... - required for these cams,

(iii) That some of the brackets which showed deflection on firing w,
made of faulty material—in fact, of what has been degepits.
to us as “ bedste

described
! ad brass” instead of manganese bronze a¢
specified.

as been the difficult;

per cent. nickel steel, whic)il Dlg

(iii) Practical conclusions from the failure.

34. Toarrive at a sure and precise judgment on
require an elaborate enquiry with expert assistance.
since, whatever the exact technical explan
to us that certain practical points emerge
The following are the main points relev.

all the issues involved would
This we have not attempted,
ation of what has happened. it seems
which admit of no reasonable doubt,
ant to the present enquiry :—
. First.—Tt was sought to accomplish the t
in British tanks with a mounting which w.
the equivalent gun in the Sherman.
merican ammunition have been the
ought to have been provided
1s well known to every soldier
tion in operations or training.
case, to take a risk whi
the design and materi
If a combination of
brought to bear on t
avoided.

Second —The tests and trials, on the strength of which the original
design was passed for production, seem to have been confused and haye
proved by results to have been inadequate. It appears that trials were taken
nfo account which were carried out in artificial conditions and with
mountings of a design different from that first selected for production. There
seems to have been no decisive occasion when an attempt was made to
reproduce service conditions and deliberately to reveal weaknesses and break
break down the mounting. That such a final test, under the combined super-
vision of technical experts and officers with practical knowledge of battle

conditions, should be carried out before production contracts are placed seems
to us to be essential.

Third—The arrangements for manufacture seem to have been such

that parts of the mountings were, in a number of cases, made of faulty
material, improperly treated and finished. It is extremely disturbing, fivst,

that manufacturers capable of such work should have been selected for
making vitally important parts of war weapons, and secondly, that such
faults should not have been detected on inspection.

ask of carrying the 75-mm. gun
as less robust than that used for
If, as is now alleged, inaccuracies of
main cause of the failure, that factor
against from the outset, since this inaccuracy
who has used any kind of American ammuni-

To choose a less robust mounting was, in any
ch could only be guarded against by special care in
als used. This care does not seem to have been taken,
fighting experience and technical knowledge had been
he original design, such a mistake ought to have been

35. These conclusions seem to us to show that there has been something
seriously wrong either with the organisation itself or with the discharge of the
responsthilities which exist under it. Our impression is that there has been
a combination of both. So far as concerns organisation, this is one of _tl_\eﬂ cases
which appears to illustrate the dangers of the splitting of 1'esp0nsxb1hftle>\. In
regard to guns, we understand that the responsibility of the D.G. of l{ - .to(rl
development (vesearch, design and experimentation) and inspection is muFlle_‘
to the gun itself (the tube and breech mechanism) and its fm'll?mn'ltlonk ‘llbl
““ frontier '’ of responsibility now stops there, thoug]yl f()l'l}l&l‘l) it \\fen.t ~:J":l‘~et
50 as to include the recoil system and the cradle. We have been hu \onm. tlhl

is division has led to difficulties in the past, but tli‘:}t in recent «n}ol"x s
o dl},ls'mn lx;tween the parties on both sides of the ‘frontier'* has been
colla'bolahlollb » We hesitate to express views on these extremely technical
Sopstderablyebetigi lifficult to avoid the impression that this splitting of
matters, but we find it Gt 1 results such as those now under consideration.
responsibility has contributed to res S

i rce what has already been
s in paragr: 34 also reinforce what has already be
Tho Conduswfns e p(Ifl dlgls{;}l)ehction of contractors and for improving
said as ¢ need for caretul .inspecti /e may add that we
said as to ;hL, Flonanship, materials and lllb}?ekt'l()ll,l W (\’-muf‘u‘tm’e RS
Miandurafelgs lence of faulty workmanship in the 'u:l RECRE
have had Oﬂflﬁr ev}l()srience of the Gunnery Wing at Lulworth is the
armament. e ex]

36.
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(2) Ta Dr 1« the familiar one of the division of

38, The chief cause of trouble remal
responsibility which exists between—

i f war
a ﬁi nti l‘ the users who want instruments of w:
The War Office (reptese ting the S€

for certain purposes);
The Ministry of

in terms of instruments cap

their manufacture; and

The Manufacturers who haye to carry out the orders.

i to interpret the wants of the users
Suppl!z’abvlveh:)efhxfgjufactur:p and to place the orders for

The essential needs are—

i i ts, 1.e., of
tion by the General Staff of their requirements, 2.,
= 311;:: f;;:e g)f lt.émkythey will require af the tv{ne.when that tank bzgﬂ
be available in production (which means, if it is a new type, al
two years ahead).
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B) A linking up of the responsibilities for achieving results approaching

L - as nea%ly gs is practicable to the requirements as defined under (A).
This means responsibilities for—

(i) The assessment of what is practicable, in design and produchmﬂ(i
(1i) The formulation of programmes of design, development an
production, on the basis of (i); I d
(ii1) The execution of such programmes (including inspection an
testing of what is produced).

39. As is shown by our recommendation in paragraph 53 we consider that
the right arrangement i principle is that there should be a single overridiig

responsibility, and that this should rest with the War Office as the authority
that has to stand or fall by the result,

o ‘ , ; | )e
jointly and severally responsible for the e e e X
We cannot believe that many of the thin

past could have happened if thig J0int and ey

i gs which have happened i 1?:23
been a reality.

eral responsibility for results

Main Conclusions:
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monﬁll In spite of all that has been (.lone to improve tl?e position in thelast twelye
1, our evidence shows only too clearly the dangers of divided responsibility
betweeq three agents—with each of the three able to shift on to one of the others the
responsibility for any failure in the joint result. Moreover, this dispersal or con.
fusion of responsibility seems to exist, not only as between the three main agencies,
but also within the organisations in the War Office and the Ministry of gupplv,
ur impression of the present set-up is indeed that ‘‘ alibis’’ for failures in
results can far too easily be produced by everyone concerned. We have tried to
form a fair judgment on the past record, and our conclusion is that a certain
measure of blame attaches to each of the three main agencies.

(a) The War Office and the General Staff as Representing the Users.

42. One great danger arising from division between the ‘user’’ and
¢ producer’’ responsﬁ?lhtles, is that the ““ user”’ may not take full account of
how long it takes to introduce new types or modifications or of the dirsuptive
effect which these have on production in the case of a complicated construction
such as a tank. He tends, therefore, not to make up his mind early enough and
to be too ready to change his requirements according to changing experience on
the fighting fronts. This tendency has certainly revealed itself in the actual
course of events, and there is a substantial element of truth in the criticism made
by one industrial witness that ““ development has proceeded in a series of short
nervous little steps, each of which has been sufficient to disrupt production; but
no one so far has had sufficient courage, or been able, to assess the battle require-

ments sufficiently far ahead to make a technical jump that is going to put us
ahead of the Germans.”

43. Tt seems, further, that the General Stafl have not been sufficiently
decisive in stating their requirements or in choosing between the various
practicable alternatives,* and facing the consequences. They also appear to have
been too ready to take the attitude vis-a-vis the Ministry of Supply, “ We say
what we want and they say what they can do and then they get on with it, and
after that our responsibility ends.” In dealing with new ideas for tanks this
implies a dangerous over-simplification both of the problem and of the soldiers’
responsibility.  Past records show that in converting tank requirements into
production there is never a clear run. All sorts of unexpected difficulties crop
up and fresh decisions have continuously to be taken. The Army side must
constantly watch how things are going during the course of converting ideas
into production, and it is for them, above all, to impart a sense of urgency to
the whole process.

In recording the above remarks we have had in mind the general course of
affairs over the past two years. One point in particular appears to be illustrated by
what happened in connection with the A.34. On this matter there has been
some conflict of evidence, but what chiefly impressed us was a statement from
the General Staff side that it came as a shock to them when, some months after
the idea had been mooted, they were informed that the improvement on the
75-mm. M.V. gun which they required (for which the ** 77-mm.”” was eventually
adopted) would involve enlarging the Cromwell turret and, consequently, changing
the hull to such an extent as to mean putting a new tank into production.

44 TIn stressing (Yaragraph 42) the importance of making plans far ahead
and then adhering to them, we do not imply that short-range modifications and
improvyisations should not be made, since it is vitally important that the organisa-
tion should be tuned up-to respond quickly, within the limits of what is possible,
without disrupting the main flow of production. The need for replacing the
6-pr. with a better gun is a clear example of a short-range alteration which,
as we have already strongly emphasm;d. oug}}t to l_mve been made m‘U(:h more
quickly.t The need for knowing what is practicable in the way of impr ona‘nt.mn‘
and imparting a sense of urgency to its accomplishment, is one of thfe m?ng,
grounds for esiablishing direct contact between the .\l?Yavr Office and manufacturers
and for giving the War Office the leading responsibility. A =

i arrancement for unifying responsibility, especially if that
hkeg r:ha Ff(l,ﬁ}l%f r;)ola‘::]i;r\:;n?}?e single responsibility on the War Office, can work
f

i vee r t, armour, power-weight ratio, suspension,

e perenni ispute between armament, oux, KpOW et elEh G R-I0 ) USReRRCR:

1 L*‘I“\ ft:_lt lmlﬁ:‘x‘(i“;l'un(:)lilui\‘v for production, the responsibility for seftling the final balance of

electrical ings, ) L

. % e (reneral Staff. . N, A o

choice must rest with the mml“ {llustrates the lack of forward planning, since the 6-pr. was

| Incidentally, this case 850 time it reached the fighting formations in substantial
practically obsolete as a tank gun by the tin

numbers,
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has been a recent urgent demand for an all-round-vision cupo! af 0 e o(l %
all tanks; that D.T.D. prepared a design; and that the manufacturers found i
had been done in such a way as to involve processes of production which, even 1£
practicable, would have involved immense delay and unnecessary expenditure.
As indicated in our recommendations, we adhere te the view expressed in the
Committee’s former Report that the leading manufacturers should be brought

into still closer partnership in the responsibility not merely for design, but also
for suggesting new ideas.

46, Tn the case of th
division of responsibility,

(¢) The Manufacturers.

47. In the case of the manufacturers, the danger of division of
responsibility is that they may not feel responsible for results. The present
position is in effect that they are told to do a job according to a certain design
and that it is not their business to express their ideas as to whether it is likely
to be suitable for the task required. If it fails in this, they can wash their hands
of responsibility. We cannot help comparing this position with that of the
2}rc{af\tf n})zdotéstarga C\m;!;nz; I;l(licaisggr léomlf)erhgoes into the air, the reputation
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(d) Faulty Workmanship.

48. TFaulty workmanship, however, which must be considered together with

faulty materials and inadequate inspection, represents a trouble myolving a
%numher of differe

nt causes and responsibilities. This has already been made clear
by the illustration considered in paragraphs 23-29. It should also be noted that
this matter is closely connected with design, and that if a designer is set tasks
which require standards of accuracy and quality in workmanship which cannot
reasonably be expected from manufacturers working with diluted staffs in war
conditions, it is not fair to put all the blame on the latter, The story of British
cruiser tanks ap(_l their armament seems to justify the comment that, before
blaming the British workmanship, designers should devote more thought to the
task of evolving simple and robust designs. The reliability of the Churchill as
now evolved, as well as of the Valentine, seems to show that it can be done.
49. For the reasons given in the preceding paragraph we cannot accept
without qualification the statement made to us in evidence by the General Staff
that poor quality in the actual processes of manufacture has been a greater cause
of trouble than any faults of design or vacillations in the programme. Such
a statement is an over-simplification in the apportionment of blame. Neverthe-
less, we are satisfied that faulty workmanship, particularly in the products of
certain firms, has been a s a

¢ ubstantial factor in the past, and we attach great
importance to the conclusions on this matter which we have stated in
paragraphs 22 to 36. We wish to emphasise most strongly

our view that there is
still an urgent need for improvement in standards of material, workmanship and
inspection. We consider that drastic action should be taken in specially bad
cases of carelessness in manufacture, and we trust that special attention will be
given to our recommendations covering these matters.

(8) Lack of Urgency about the Tank Programme.

50. There is one further general consideration to which we feel bound to

call attention. We cannot avoid the impression that, owing to the availability
of large supplies of American tanks, w

hich were regarded by the General Staff
and the fig] tmai troops as satisfactory, there has, as a matter of general policy,
been some weakening of urgency and drive behind the whole of the British
programme. This is not easily demonstrable by specific examples, but is rather
an mpression of general atmosphere which appears to have been felt throughout
the in}(iustry. As one specific illustration, we have had evidence that in the matter
of priorities as regards labour—particularly in the case of sub-contractors—
those responsible for the Meteor engine programme have at times suffered
appreciable delays.

(4) General Observations.

51. At the beginning of this Memorandum we r
unfayourable comment upon British tanks. Although this is not a matter of
expenditure, we cannot close without expressing our serious concern about this
aspect of the position. It is not too much to say that there is a widespread feeling
of depression about the situation. This is not an example of normal British
grumbling or of complaints confined to the type of men who are naturally inclined
to discontent and defeatism. It is impossible to probe anywhere, even among
troops of the highest morale and fighting quality, without finding it. In our
view, this is a very serious matter and urgent consideration shqgld be given to
devising means for dealing with it. It is not easy to make positive recommeml)a—
tions asu to what should be done. The only really effective _replc(ly ‘W(l)uw he“tl 1(:
actual production of a British timk \L\ihlch pllita'e ]t]:) :\elllﬁ:)li;:s g:lct] 1?‘%[23:350}1&
in acti much will depend on the qualities b) st b
11‘:)2?8:&?{3%11 tanks. Bu*i there arfe mmxy] tl;ul}:is ‘1‘1111;21:1 \dle);z }: :lli?lumlﬁoihli
done. Somo of these are apparent 1"0111 w‘:‘the :I"]‘il!il‘]ﬂ‘.ﬂt the A\ F.V. School
Sonnection & P‘aP.L \1 mrl;u}:t 111111:111)33 f)flllll‘telf: ;1:5 Jther ranks p‘.\ZS through courses here.
BULUIWOTN, Sllice 5 Bl 1 on the bad effect of training pupils at the School on
W tiave ajready conipiien faulty or incomplete. We consider that these
equipment which they know to he faulty
matters require special attention 5
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Recommenda.t\ons.
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(2) GENERAL RECOMMENDATIONS.
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DCCESS&?')' =

fiective executive instrument

i k Board should be made a more ¢! > €3 oo

%) Thznrgfilmuld be so constituted as to recognise that it is for the War Office
*“ to call the tune.” y . T

BB bl
a body for recording decisions reache: ions at | 2
:‘Fl:gfey arer too many separate pockets o 1'e§p3;151bi1h{y ;:n;:g:ft% {.)o
anks, their guns, their other equipment, and the whole r .P.
Eguxi‘ting:‘ The Tank Board should be made more effective in pulling
these things together. ) .

ese’fhe Tgank Board should be as small in numbers as possible.

The Chairman of the Tank Board should be a War Office repr:-
sentative, and on the War Office side there must always be adequate
representation of recent tank-fighting experience.

: n the Ministry of Supply side, the C.A E.V., or the D.G.A.l?‘.V;i
as °* managing director,” for organising the production of tanks an
their equipment, should be given full responsibility for taking the steps
necessary to give effect in ferms of production to the decisions of the
Tank Board.

We still consider that, as formerly recommended, there would be
advantages in having the D.G. of A. as'a member of the Tank Board.

(ii) The representatives of a few selected industrial firms should be hrought
in to all discussions from the very

first moment when a new idea i
mooted. The manufacturing responsibility has now
half years’ war experi :
reading of t 1

rs.  Their representatives need r bers @
lands atives not he membe

the Tank Board, hut they should normally attend all its meetings. NO
design work should be entrusted o 1) 7 without simultaneots
consultation with the industrial Iepresentatives

19
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mto production, th
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at a new type of tank is to be develo
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r parentage (including design,
e development) should From the
L a manufacturing organisation of proved efficiency
with an adequate team of engineers. The functions of the CAFRYV.
(through D.T.D. or ) should thereafter he to assist the

! I.D otherwise
parent’s designing staff, rather than to work independently on any
feature.
(C) The organisation on the War Office side requires in any case to be made
more effective. The main objectives should he—
(i) To bring about, in the ¢

of the responsibilitie

the formulation of requirements;
the conduct Of tests and trials before designs are approved for
production ;
the subsequent supervision of production programmes;
all matters concerning the handling of A.F.Vs. and SP.
mountings after issue to units, including training.
(ii) To ensure that officers with recent operational experience
with all stages.

. We deliberately leave this recommendation in general terms; but, as one
Instrument towards attaining the foregoing objectives, we have been impressed
with the value of suggestions that have been pi

for the formation o

1 put before us by various witnesses
! f a comprehensive Tank Centre.
organised so as to

Such a Centre would be
.S 1o ensure adequate facilities for comprehensive tests, covering
gunnery, drllvmg, maintenance, wireless equipment, &c. We are strongly
xmlgregsed with the disadvantages under the present s [
Splitting up and, duplication of various tests.
adecﬂlte supply of prototypes and of the |
Tank School ‘would be an important fe;
paragraph 51).

ase of AF.V.sand S.P. mountings, a closer unity
s for—

are in contact

ystem arising from the
The regular provision of an
atest production models to the Central
ature in any such arrangements (see

Workmanship and Inspection.
(D).—(1) Every possible step on the lines indicated in paragraphs 23-29
should \.'be taken to ensure first-class standards in materials, workmanship and
inspection (both by T.F.V. and by manufacturers themselves) in tank production.
he inspecting staff at T.F.V. should be drastically overhauled, and members of
the staff with msufficient experience should be replaced by men with the necessary
experience who are at present either in industry or in the armed forces.

(i1) Tf manufacturers’ inspection standards can be improved by taking men
off production, then this should be done. It will be justifiable to face some
sacrifice in quantity, if that is necessary, in order to ensure first-class quality.
gThis applies to manufacturers of components as well as to the main assembly

rms.)

Priorities. '
(I) There should be no doubt about adequate priority for everything that is
involved in the agreed tanl programme. This applies particularly to require-

ments for the Meteor engine programme which is the key to the whole British
cruiser tank programme.

Links with Fighting Experience. A . A N RN
: : b SR )

(F) Constant attention should be given to improving an “sl‘l}\pblv '\ﬁrr?n' o
procedure for introducing minor modifications proved necessary by fighting
experience. ' L

1 P e v h & Q o t

i ec ations are not intended to be exhauatn}e‘ u

bt g forggomg !ec'glglt}“;l}:g(objecti‘\“es to which all of them are directed

e fo oL m]poﬁtsll;s determined steps are now taken for improving the

We are in Do do}l'lf(.' ik De\véloplnent and Production, results like thus‘c (.)I.tl}c prt

organisation for Tan 5 cur with the consequence that money and war lle]af)lllL]L?

must be gxpeuted to listed Beyond this there is the serious df\llfgfx t.:fu 'tn]:'

il contlr_nﬁo t;) t\ie \(:11‘1(1 of the war, find itself without a properly functioning
country will, at the

D 2
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I

E MINISTER
\DUM TO THE PRIME MINISTER BY TH
e OF PRODUCTION.

War, the Minister (Lf 2“1‘)p$”c§$‘fna{c£?§§
% Q vhich the Selec =
X Tank Production W ing observations
considered the Secret rggg;‘;;?, on the 11th March. Thei) efeoglg\(vrreegd Lt e
Nano}llml &xpeﬂiﬁ;l;en“ enclosed with this minute have g
and the other ¢ >

1. The Secretary of State for

e 1l of titions. It
is diff full of repe b
ittee’ ort is diffuse and 5
Bk Com&ﬁﬁtﬁege&nmt have had ad;q(\g?ttehe:lg:n:en?& {):1:1((:)1;
2 1 al
1 § Jusions an
T more important conclu ! X S
o Clertailt]e:sf tthhe? have formI()ad erroneous 1mpressmnsf eé?ils:ncz Feasop oL
teChnllcz}'tn'Mt)f the subject or through their a_cceptani:)e Oartments
gglri]rrz'ees‘\iv{thom checking this information with the Dep:

3. The Committee gives an accoun;, thﬂtlet ges;itosg:: mﬁgkwgiogyi‘ﬁgneﬁa

3 c y 1 ir impressions of what the 1S e
et Comlialfiiix ltt?hi,r.sh :llli:yl ag;empt to measure what the);lfali‘;heer ggfé‘a&ox;ﬁ,e
?ifnlxgﬁd Ialmd gi%e figures which purp(;?bntﬁl;h?:ieﬁl:; t,: a); . m}: S
anks pr in 1943 were ‘‘ operationally ade ak
tél;‘r;\fniltj;gg\sm;dea::\rement of the ‘“ operational dividend " overlooks

it iged in an;
ince Tunisia British troops have not been engag
&) theﬁfalf:igai; S\i'?lciih tank forces have been employed on any: scaleiolf; rs&gﬂ
ogeraticons had developed there 1s 11:0 dot\ﬁ)& tl',:lat a beg:;ars:dpaépopem-
3 output of cruiser tanks wo ave !
(t)ifoxggf glx?ﬁiaﬁ(s? 1elven though they were not of the very high standard
resent Cromwells; iy
(b) theoieil; ?(;:Stanks in large mmlllbers bfor tlhe tli;lﬁ;lel foofr tﬁﬁ%ﬁrp’gﬁ
ells produced last year have been largely usf r
823.'&\:1?5,5\5311 except foyr their engines aredldﬁntlcal v;\l)'ile]dciﬁl:v;’:}ke’
] most valuable for training, and haye en d
}\}gffableee‘lz[ewor-engined vehicles to be reserved for operanon}';xl }15: 12:;
for more advanced training. Many hundreds of Shermans have
had to be used; and ] . S
(c) the operational importance and urgency of the special roles for which 1
proved possible rapidly to adapt the Crusader in particular.

4. The Committee express disappointment that it was not UIl‘tlg_o:}:3
beginning of 1944 that Cromwells fully conforming to accepted opera lera-
standards were in quantity production, but they fail to appreciate that OP‘ a
tional efficiency cannot be obtained in a completely new design of a weapon,

i iod i : JooTessive
complex as a tank without a long period in the hands of troops and progres
modification.

TANK ARMAMENT.
5. The Committee appear to think

t
that the 6-pr. gun became obsolete &
the end of 1942 and ignore the fact th

at for the armour-piercing role t}lls‘g\‘:g
remained throughout 1943 a standard general staff requirement for a considerd
proportion of our tanks. The Committee’s report was written without UW
knowledge of the latest types of special ammunition, which make this guf ©
formidable weapon.
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6. The Committee give oreat
producing the 75 mm, M.V, o
Operational efficiency.
‘he normal precaution
Wweaknesses were reye

prominence to the delays which o i
v gun and particularly its mounting up mc;usrtr;% :,l;
It is true that there were difficulties and disappointments
s and tests were applied, but this is one of the cases whera
ot e aled in Service use which did not show themselyes durip,
: @ trials.  The gun Was approved as a general staff requirement, in
anuary 1943, it began its tests in March and was issued to the troops in October
The faults which thereafter hecame i

i ) evident were corrected by Februar 1944
the improved model is now in regular production. 4 ’ o

Favrry Workmansare AND MATERTALS.

7. The Committee give g number of cases of faulty workmanship and

materials and seem to have formed the impression that such faults are rife.

aimed that tanks are or could ever be entirely free from
g n taken by the Ministry of Supply

up Inspection arrangements so as to reduce

ORGANISATION.
" 8. The Comm1tt.pe’s Main recommendation is that the responsibility for
obtaining the p oductmp of technical instruments of war, such as tanks, should
g&st Wwith the War Office. This is under consideration by the Machinery of
overnment Committee as a matter of long-term policy, but it is agreed by all of
us that such a complete reversal of the policy followed since 1939 is not justified
at this stage of the war bK anything that has happened since the ney arrangements
at the War Office and the Ministry of Supply were made in September 1942,
9. “ Pending the full implementation of the change ** the Committee urge
that everything possible should be done tc create the closest partnership hetween
the.War,S)fﬁcle, the Ministry of Supply and the manufacturers, the dominating
Eosﬂ:lon being given to the War Office. The fact is that the contacts provided
y the Tank Board, periodic meetings between directing personnel and the daily
personal interchanges at all levels have achieved a very real integration of the
efforts of the two Departments. 4 °

10. The Committee suggests that the Chairman of the Tank Board should
be a War Office Tepresentative so as to give the War Office the dominating
position. The realistic approach to this problem is to appoint the best Chairman
available irrespective of the Ministry to which he belongs. laking into account
the personalities o d the fact that the

S of the existing members of the Board and
sphere of executive action in production lies mainly with the Ministry of Supply,
the War Office are satisfied that it is not desirable or necessa

ry to ask for any
changes.

11. The Committee makes a number of other recommendations, which are
set out below with brief comments :—

(@) The D.G. of A. should be a member of the Tank Board. This has now
been agreed. ) ]

(b) The fullest possible responsibility for tank design should be placed on
selected parent firms.  This is fully endorsed by the Ministry of
Supply, and indeed it is their established policy and is well understood
by parent firms. )

(¢) The )i\/[gnistry of Supply should not Lhemse_lves _undertake vdemgn work,
but they should assist the parent firms’ designing staff rather than
work independently on any feature. The fact is L]}at with a single
exception, viz., Vickers, none of the firms concerned in tank manufac-
ture has the specialist resources necessary to handle many of the design

q bll s connected with the fighting qualities of tanks, e.g., those
e 'mament, armour protection, &c. On such matters they
relating to ;“. ‘1001' to the Ministry for a large measure of help.
I, the}'e S = rent firms should normally attend meetings

resentatives of selected parent firms s \ ! ing

(DREERIG k Board. This is already done from time to time when
of the Tan . "\ués but it is not considered necessary or desirable that
occasion \vm‘ha Y Al : juua 7
EyhonL s imyptrovement of the organisation within the War

(e) Th%%i‘oﬂa bt?\;r:astablishment of a Tank centre with facilities for
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< canance, wirele
o mamwndll(‘ > T nility
oyering gunnery, d”vl{‘g’unity of resl’(“mb‘lé )e
comprehensive tests, e R y a complete ements between
tmui};)meﬂt . There is alEeg The arrang out trials and tests
: .C.LG.>. . oarryils : y
fﬁ this field under th@t o War Office for .C‘“Tyf facilities for g“"“i‘}]

2 A T

inistry of Supply ar

Elhe working smoothly and,

| the estabhshme.rg {E'\cil
ire with fa

ey 3:;‘{1%:: t;f Chobham, Shoeburyness

sustifi i stage of the war. et
be justified, 2¢ this stage o’ ' Gence should be 3 ible officers
e g ing experiel ! S as posSi :
s, hnlt\s “111:,1‘5 Lfle%hngi%en ol sub_]eci. )??nf:fose clontact with all
e .S o1 experience are kel e e are
Sith recent operational eXPEMIETLE F;inyy e
/ G s theatres of war.
stages of development. e AL u
intai y Ministry of SuppLy e
r'i‘iﬁlum;::icbgs :hci as a direct link between troops in ba
ese act as L !
design and production organisation.
. L the view expressed ab the end of the
o s R Wdl'th tt su:if this country, as & result of undue
Committee’s report that it would be 419a5}\; e e ue
reliance upon America were to fail to build up A e oo
producing tanks. With the growth of expemepcel in 1?] 'e\:e(f
establishments this objective is being progressively achl - ; o,
i asion, 1 enclo! ¥
13. Following the precedent established on the last occasion

your consideration— B o
A ft of a letter for you to send to Wardlaw-Milne: 3 : .
EZ; ‘: gul:no:aniliufn of reply to the Select Committee for enclosure with that

letter. (@), 1L,
20th May, 1944.

i cception O i 5 B
‘Vlucllfgglﬁi\ncmepfulﬁls the f\ i?i“ql]‘;el:i?bmcing
1 ypes O i 5
ities for all t)q}l)]e‘; Lul\vort,h, o

engthened. Much

B

DraFr LETTER FROM THE PRIME MINISTER TO Sir JoHN WARDLAW-MILNE,
K.B.E., M.P.

I have now received and considered the comments of the Departments

concerned upon the Memorandum on Tanlk Production which you sent me with
vour letter of the 11th March and which I have read. .
*" Your Committee will, of course, realise that it was not possible to give them
a detailed reply in the interval between the receipt of their memorandum and
the Secret Debate on tanks which took place in the House of Commons on the
24th March.

Although a good deal of the ground covered in the memorandum was
traversed during the debate, I feel that the interest which your Committee has
taken in this important topic merits a reply more particularly. directed to their
findings and recommendations. 1 have accordingly had the enclosed
memorandum prepared for them.

There are one or two general observations which I wish to make. Satis-
factory American tanks were available in adequate numbers during 1943 and
British troops were not engaged in large-scale tank operations after the Tunisian
campaign. These two factors removed, for the first time since Dunkirk, the
fear of a quantitative deficiency which had previously prevented development of
tank design and production on the lines we should have followed had we been
free to do so. The situation in 1943 enabled a drastic reshaping of our tank

production policy and this accounts in large measure for the fact that 1943
output fell substantially short of the estimate made at the end of 1942

» _Tﬁt )111{ister of Production, the Secretary of State for War : and the
o e e B e
that {hey arecl"‘unéLioniﬁ ef’ﬁcien\t;3 eailed - Mtlbl“3 el of A922iand are S“Lls'ﬁed
me that in their o Aini(mg it \\'ouk]yh SI'I'K-JO -] v ‘The Ministers have advised
back to the War ]()ﬁice s %}]mt\:“’fe ““ this stage of the war to hand
technical stores including ; l']?‘_])o’}sf uithay e obtaining the production of all
of policy at this date \\'obul(']l l\S'I REES with them that such a major reversal

s dz not be practicable or justified by anything that has

happened in the last eighteen months. This i
1 > Jas s. his is a ma ter: ic
to which full consideration will be given. el taseriotilong torm. policy

I note that &

0 Y g
the House of Co}‘;, ur Committe

g mons e had i i
the light of what e :ﬂidwheh‘her they ::iI{nrl,I:idnlfzoi e IR P (0

enclosed memorandyy, ; during the's b necessary to do so now i
R m is - e Secr 20150 oML
they do decide to Dlll)lisf.ls), :10 course, g m”tettexj‘)?é)mihand of what is said in the
a full sense of responsibilit. Teport T would ask thr il Ao R BN
Y at a time swhen e fém t;) weigh their words with
g8 vents are impending.

DRAF EPLY -
FT REPLY 10 THE MEMOR 4y

Comm DUM ON Tan
MM] Nk P 3
MITTEE ON NAtronar, Expr?‘i‘;ﬁl};?"‘ BY THE SELECT

I—Tug R,
ESULTS AcHIEy

A) Goneral Comttss EVED IN 1943,

1. The Commj

T E ittee reco i

nlzeastulgd tia terms of tankg ﬁ:dfo;he” gcperal
short of expectations, and beey, Wagélflrgeut b

2. Tt is true th N

at s
have not been realised insqgl:BDtl‘) e
considerable numherg g

impression that 1943 results,

attle requirements, hav
1 , have f: L
Xpenditure. S

i Esg?téqm that existed at the end of 1942
& saR ers, and the pause g Uability of American Sherman tanks in
m;ﬁﬂgﬂgﬁlga:e given an opportunity O;'Cmok wipfalre since the end of the Tunisian
A Y 1t on a sounder foot; moverhauling our tank producti Jlic
time since Dunkirk, th %oting. These two factors remoyed, for the fay
the ! acto y .
prevented development offf:rl—oa a quantitative deﬁcienéi Ixs}ﬂgl‘)egi (Jl?m -Lh? b
that fear, would have hec, llf\“ es1gn and production on the lines ;hi rl)1I e;!ous[y
reshaping of our tank Pl‘oduc(ti owed. The situation in 1943 en‘abledC : Iu-L o
the fact that 1943 output fell 10;1 DY 2nd this accounts in large mei( I"asfm
of 1942, substantially short of the estimate made ‘1}:;1%1[: e!?g

3. Asregards expendi
of Shvpeyell Shee penditure, the Committee claim tha < <
SR IE T o ot et s e o e My
Committee in A % EP Loy the Ministry of Supply and correctl il
L o pel;ledn'tlx I to their 14th Report was 17-69 oeg : qtuoted by the
e B e )?ear ‘lgm'e 01:; talllzk;, :111]5';0 orders placed for tanks fﬁd'allﬁichgs
cent. and/\lhs 3179 per cent. of the I&inislu}lyr’e on tanks as such represented 9 per

s total expenditure in that 1
at period.
(B) Prospect v. Performance. ;
4. The main points to he noted are :—

(@) That the Crusader chassis proved suitable for s;

for which no other existing chassis was avoila &e;ml operational roles,

(b) That the General St i requir 1 i

: R 8 ?fuc:; ilgt%[etztzy?equne Churchills as infantry tanks,

(¢) That thq Cromwell would have been used, if it had been r
but smce_there was little tank fighting and Shermans were av ilat
opportunity was taken to submit it to f)mlonged tests and mos?g e
in order to bring it up to the present high standard. e

equired in 1943;

(C) The Operational Dividend.

5. On page 5 of the Report the Committee gave a table i ;
purporting to show that the operational dividend inbgun-tankslfva]: nfi?uiln iﬁzlmm
of all tanlks except Valentines and Churchills and a few Matildas. This by 1&3?
1s somewhat misleading. If there had been major tank battles since Tunisia, the
Picture would have been quite different. '

6. Moreover, the Committee’s conception of *“ Operational Dividend ** takes

10 account of the need for large numbers of tanks for training, which is itself an
lmportant operational requirement. The 1943 Cromwells have heen largely used
for this purpose and the Centaurs, which, except for their engines, are identical
With Cromwells, have been most valuable for training, and have enabled the
eteor-encined Cromwells to be reserved for huttle-tm‘lks or more advanced
tl‘aiuing Tt is relevant to note that many hundreds of Shermans have likewise

ad to be used for training.

7. The Committee also do less ¥
of the special operational roles for

han justice to the importance and urgency
which Crusaders in particular have been
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have been obtained nearly sO
R designed as the Committee

for these purpose
1 designing and switching

ally had they had to he specially_
ort, paragraph 19). Specia >
AP deed, have taken 2 years or more.

rrect heading for the third
¢d as gun-tanis. 1y
1d not prove the

adapted. Vehicles

recommend (Rep!
over of production to a new type might, in

8. With these considerations in mind, the co
column of the table should have been Operanonally us
table would hen be substantially correct, though 1t wou
Committee’s contention-

appear

11— THE FUTURE PROGRAMME.

9. Under this heading the Committee make several comments O
development which can be more appropriately dealt with below in section
this Reply devoted t0 armament questions.
10. On the Cruiser tank programme the Committee comment O the tailing
off of the Cromyell production affer mid-1944. Some tailing off will occul, but
tantial production of Cromwells throughout 1944, an

there will still be subs q )
. 5 The A. 34, which will eventually supersede the Cromwell,

maybe inte 1945. : 1
! the serious teething troubles which the Committee expect, 88 it

should not have S ]
is based upon and follows closely the now reliable Cromwell design.
11. The Committee’s remarks on the Churchill developments are substan-

tially correct.

n armament
jon ITI of

111 —DEVELOPMENT OF ARMAMENT.

nder this heading the Committee comment on the im:
ch they sense i the development of a satisfactory

pressions of delay

12. U
tank-gun.

and failure whi

(a) The 6-pdr. qun-

13. The Committee claim that, owing to its ineffective H.E. shell, this
gun has been considered jnadequate as & eneral tank gun since December 1942,
ond they ask why there has been s0 long a delay 1n replacing 1t by the 75-mm. guTl
(paragraph 19).” The fact is, however, that the 6-pdr. remained throu! hout 1943
a standard General Stafl requirement in the armour-piercing 1ole for an
le proportion of tanks.

(b) The 77-man.

14, The Committee recognise that this gun will give a better AP.
erformance than the 75-mm., but state that the has not yet. been rgduoed
and fired and its H.E. ammunition design is sti under discussion. his may
have been true at the time the Report was > pritten, but both gun and mounting
had been produced and passed its C.I.A. test some considerable time before the
Report was issued; the design of the H.E. projectile, also, 18 completed and the

ammunition will be available when required.

() The T5-mm-
15. The Committee devote a considerable portion of their Report to the
story of this gun and its teething troubles, and they claim (paragraph 3)—

(i) That there was delay in getting this gun with 2 serviceable mounting

fitted to Cromwells and Churchills. ]

(i) Thata design for mounting, which later proved dangerously inadequate.
was approved for production. . .

(jii) That tanks were issued to field formations with the defective gun
mountings and that this had a bad effect on morale, a8 warnings na
to be given.

(iv) That officers going through the A
on gearing known to be defective.

16. The official General Staft policy on tank armament during 1942 l'equn'_ed
the tank gun to be a first.class anti-tank Weapoh and,.secondarlly, as efiective
as possible against personnel and lorries. Battle experience ab the end of 1942
and evolution of tank tactics caused 2 change and on the 3rd January, 1943, the
General Stafi laid down that the main armament of the greater proportion 'of
medium tanks should be an offective H.I. weapon, and, secondarily, as effective
as possible against enemy e, AN ey e to have an armour-piercing
weapon of high performance-—at that time the 6-pdr.

F.V. school have had to be instructed
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7. .
i ghe Ministry of g,
£un hegon | e case that trhdl‘)pl}’ proceeded with
(2.e., in Qct g e issued to fl_e were difficulties R e
nesses in tc;]eer 1943). Ho'vlcovoeps “;ithiﬂ 9 monatrll]d désappomtmen& l%ﬁo-mm
Importang 450mi.;1utom'1iti T, after its introd i il ]e B
could lla\~en|1°dlﬁcmions ]rald tC gear hecame g uction into the Servi S
‘ 5 - o | e i Service, weak-
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; ne of th Tl IS o T ) ) TS backwards. T i
B , e o v Bt ckwards. Trials
mtmdu.:e(}lo‘vn up in acce])l:mczrfr"?eflk"gsses WJ'e ree‘%{qld(;q“me vie s Uqu:
1als. The necessary 11{032ﬁ111t$e1.‘-ice s WT“CH
) :ations were rapidly

X ced and the 75
production b e 75-mm 5
Februar . guns w 2
y February 1944. with modified mountings were i
(= Te 1n l'egu]m.

18, In ara ot
aragr 3
A \phi -hn;{ phs 30-33 of their Report the C
& e Committee end
eavour to assess

o e ave contril
: i e ibuted to ¢ i
e mmlv%{n". 1 (S the disappointments tl
inferences draw, CO}')“PIICaLe(l technic :lcll'lgel“es e l'e(‘o'*nimt Sccu“.ed e
Wrong matepi; n by the Commit al issues.  Whil Al
be ap?)lie?lt‘iz:]"&s used and st:?npnsnhtfse’ ;L e th;({ Illl?ilqnﬁreemg e Lﬁé
s us : A > stakes wer &
( o dnduct of future trials relmt(:lllgin[ tﬂd(‘ﬂsul‘e i Lh]: ]IL]:Sﬁ m}ﬂ
paragraph 3 gards the C ittee’s * 1 et o
aph 38) 11 Jommittee’s ¢ i :
(parage Sl 1 s " practical conclusi
full knOh\SlS(fSlgn was Carriegdpg&?tf may be made. ('}Pl;r!liflqns e
SEPEI‘VisiOn §; (()‘,flth\e problems conc’grlthel S ])ep-ﬂ"tl;::(ol tLCSLfS DT
these resu LA. and gave r ted. The trials were i
These tri;{: were confirmed. aLetLeSltﬂﬁs o ml‘:;é;‘mrled o, nd
Wing of thewe\{;' conducted by 'leco:]illl- carried out, at i|1lwl\'(;(r'liq;1'tlsfilwmr‘v' s
experienc ar Office Tank G T R e Bxpermea
20 ‘;“;ere present at the thgﬁrn&e:y' ‘ISChOOL Oﬂiéeig(l\\}i]tlf i i
v e e Yase S L recent battle
(acizah ittee also com
SRR o) e DC. of A i e o ool -
be drawn somewhethe g(lllﬂ itself and ilzsn:rl;:)lllty. being limited tnrfi“l"“’l‘s""liLB'
e drav o Cns ta munition. The li s
oneviere ot findte . The line, however
> . o : e ever, must
e g compartment is even cloa‘erlt"ll?lrcll()f i e
Ser ¢ more complex tl n
X than

the Tank Board wi R e ot
e s, ounting. The additi
st the smooth working of thé lxtl‘llgghionfelthef ey
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V— A AD 2 2 2
[E DIGNIFICAN’ OINTS IN THE RESULTS oF 194

21. The Committee ick out as outstanding aulty apprecli S €
P tstand fault; reciation: at th
=

(ll) The decision * ego:
¢ mn - fo put all 1 asket "’ and
i} 22s into one basket concentrate on a
( ) still llin'pl'O ed ty Pf of cruiser tank (the Cf'om\ve(l]) ‘ e ‘
b) The decision 'tO continue to rely f hi ] .of the programme
: ; € y for the major part 2 I
( on an eng .ne (lhe Libert ) which on pagt pérforman?o \[\'lls 5 1
an : y > Was proved
6) e decision rega dmg the parent firm for the Cromwell
h ell.

292 1
99, On these the following comments are made :—

(@) The decision to i
3 press forward with the C i

of a_vallable Shermans has been full E({r{) lflilweu againstiatindieronnd

(b) The Liberty engine had to be used at Zhg;oaults:g £
engine of sufficient power was develo] )edo 1(?43 L
produced in adequate numbers for ghe t:;n IR Cal'mble o e
contemplated. On the basis of a decision taken inn\% p\to grlamme e
Meteor capacity was expanded with the greatest 'se};eflmnigr s
stances allowed, but this expansion could give no }yield ;;chg;uln:~
engines in 1943. Sl
(¢) TheC Committee have apparently misunderstood  the history of the
f‘romwell p:xlrentflge. It was Lhels declared intention of the Ministry
rom an early stage to entr}lat the .parenta\ge of this machine to the
Vauxhall firm as soon as their commitments 10 respect of the Churchill
pel'n‘,itted. In pursuance of this policy the Vauxhall firm were

associated with development work on the Cromwell from an early

[27504] v
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y bui mpes.  When, however, it became
sy (s promt}pfehClmrchills and to embark on

date and @
ank, it was clear that

necessary to continue tfhe]productiofnf A
further ‘development 0 this type of Inian Ty x
the Vauxhall firm could no longer undcr}ta <ef the tp?leixm'?sgee a(:‘ﬁvﬂ;.es
Lo ont Cromwell. Steps were therefore talken 4 \
e p nts——which had always been

ossible to bring to an end the arrangeme! nich HaEe
Eeﬂarded as provmonal-under which the Birmingham Railway
a rents, and to transfer the

Carriage firm had acted as temporary pa
parentage formally and finally to TLeylands.

s to the questions posed by the

93, The following are the specific answer:

(Committee in paragraph 19 :—
(a) Could not the decisions reyersing (@) No. The decision to develop
earlier policy (6-g- S regards the Meteor capacity indc\wenclcnt of aero-

Meteor engine progrumme) have been engine capacity was taken at theearlicst
taken eavlier ? moment at which 1t could be imple-
mented, i.¢., September 1942.

(b) Has it really been necessary, for (b) Even assuming that the vehicles

the sake of avolding dislocation 1n referred to were fu Ly obsolete or con-

employment, 0 continue the production demned (which is not true), abrupt

of obsolete or condemned types of termination of programme would have

vehicle and engine so Jong as has been disrupted the production organisation

done? of manufacturers to an extent which
would have crippled the further pro-
duction of tanks in this manufacturing
capacity.

(¢) When it was decided that certain (¢), Yes. When a decision was taken
tanks (Crusader, Cavalier, Centaur) to discontinue the use of a model as
must continue n production even a gun-tank, no avoidable delay in
though they would not be accepted as stopping production of such gun-tanks
gun-tanks, was the task of preparing oOCCUTEc. Production of chassis neces-
21l the modifications and appliances sarily continued in advance of the
which would be necessary for their supply of fitments required for special
alternative uses undertaken with suffi- roles, which fitments freguently inyolved
cient vigour and foresight? We under- novel and complex design and produc-
<tand, for example, that the production tion problems.
of Centaurs as gun-tanks has heen con-
tinued much longer than was intended
because the fittings and modifications
required for using them as AA. tanks
were mot ready. Our evidence also
suggests some confusion as regards the
equipment and uses of O.P. tanks.

(d) Lastly, and mostimportant, the (@) This question has been dealt with
question already referred to: why has above (paragraph 15 ff)-
there been so long a delay in replacing i
the 6-pdr. with the 75-mm. gun

94, The Committee’s comments on the future programme for Cromwells

and A. 34’s in paragraph 20 of the Report are answered 10 paragmph 10 above.

95. Under the heading of © the inescapable facts the Committee 1'e:cord
the following impressions of the general results of the production story in 1943 :—

(i) That, apart from the Valentine used in Russia and the Churchill in
Tunisia, no British tanks during 1943 have been considered worthy

of a place in the main battles.
This is answered in paragraph 5 ff above. :
(ii) That British tanks issued to British troops have gained a bad
reputation both for mechanical reliability and fighting arrangements.
This is a sweeping statement which fails to take Tnto account the
situation which this country found itself in after Dunkirk and of the
. many difficulties that have had to be overcome since then.
(ii1) That British factory workers have seen very large quantities of
completed tanks broken up or parts (fnished and halt finished) piling
up to be taken away as scrap.
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This ig F
. s ignores the fact that s 1
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e l\l}nlu;} hvto}ro being used is wrong. No finished .tw'nl\(
: e ken up before they have co: a consi S mt o
(iv) T]’Httra‘l"nng and other uses. e
hat these things | ol ‘
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S ‘have o create a most unfortun:
e ;-tml .1[1nfmphom amongst workers and troops, wi ich d l‘lm(‘te
\T:}ll‘ m}‘omwn of the War Cabinet D
Although su g S ; I 1
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R esponsib tnul(-]“”‘( criticism, those who are directly l'; (l
R nnt\ “:,‘[h the workers on the one hand and llm‘tr(;on)(*
prepared to subscribe to the views expressed II;:'

the Commi

/ ittee. A ore:
4 vz at dey ,
developments. great deal of reassurance has been given hy recent
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reduced. It is believed that the ing ,L?n‘lpl‘“"“ of this sort have been xrre-llllllc'

reorganised over the past year pection system which has been built up ¢ )

com‘]‘.n'ﬁd improvement Ik‘.nl:\te((l)r more (see paragraph 41) il ”‘g“]l:p_and

are liable to be exaggerated. an cases of faulty workmanshi § in a
g erated, and to d y workmanship and materials

as a whole is sufferin d, and to draw the conclusi ¢ aterials

4 ng seri - nciusion that the tank progr:

the large majority of:;nmmofusl_\ from such defects would be a gr Ox:l\ programme

acturers and workpeople on!])lov(-'d Bl
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applionti ol:lni‘;.mglfn ;?g:r(l’)fmlg this comment may be sound, but its practic
ity of the parent comp%r:éltisd;ﬂicultz': The principle of sup[;orrt)ig(lr ]t(l?(},
e o \ matter to which the Ministry of SupBly is
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This is agreed bl?l ittal;]t tol[ﬁ)ee the greatest care in selecting sub-contractors.
ok n ety s sf ou! remembered that the rapid expansion of the
RS place after the expansion of both naval and aircr:ift rod @
pomentd st ol} g\;us;tsa‘%el:mofn_th;t%lenergl}eexp}:]msion of munitions pmdnc{)inn u:(—)

2 ight have been t st sui v v i n

tank components were not available. PR A

30-D. There is a shortage of qualified staff both for i i

N i t Std " 11§ J y

g(.)}l?lh\t’ér:(?db inspection ~by _manufacturers themselves, and l]]ispe(ffflllono:l}v ”llg

) tans y (a) transferring selected R.EM.E. personnel to the IE.V. and

{ king a certain number of trained personnel in the factories off productior

1f necessary facing a loss in quantity to secure a better guarantee of quality .
The shortage of trained personnel is admitted but it is an overall shortage

g

(see paragraph 41).

VI —CONCLUSIONS AND RECOMMENDATIONS.

“ Main Conclusions,” and the * Recommendations,”

31. Comments on the 1
niently be taken together.

of the Report (paragmph 37 to the end) may conve

A. The Immediate Emergency-

32. The Committee comment that it is of supreme importance that when

Cromwell tanks are first tested in battle they should not £ail in reliability and

that requirements in respect of these first 1ssues of Cromyells must have
F

[27504]
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superiority. Any failure of these tanks would, in the Committees view, finally
shake the “confidence of British troops in the British cruiser tank. .
This is accepted in full and every effort is being made to ensuxe hat these
tanks, when issued operational troops, are in as perfect 2 condition as can
be achieved.

B. Organisation and Responsibility.

33 The Committee set as their ideal objective the reunion under the War
Office of all responsibility for obtaining production of technical instruments
of war, such as tanlks.

The Committee do ot suggest in what way this ¢ransfer back to War Office
would in fact meet the ills they describe. At this stage of the war retransfer
of research design and production functions to the War Office would be little
more than a nominal change since the same stafi would need to be employed in
more or less the same places. Most of the problems of responsibility and liaison
to which the Committee draw attention would remain in what would inevitably
be a vast production organisation under the War Office. In any case, NOW is not
the time to undertake such a complete reversal of the policy followed since 1939.

34, Pending the full implementation of the change suggested in the
preceding paragmph the Committee recommend that everything possible should
be done to create a close partnership between War Office. Ministry of Supply
and manufacturers, the dominating lead being taken by the War Office.

Such a partnershlp_ already exists and the War Office does in a real sense
already occupy the dominant position since it is the customer and initiates the
requirements. TFull contacts are provided by the Tank Board, and at this level,
as well as at all lower levels, a real integration of effort between the two Depart-
ments concerned has been and is increasingly heing achieved.

35. The Committee claim that the Tank Board is becoming a less effective
execitive instrument than in the past. That is not so. The Board’s executive
authority is subject only to the agreement of the two Ministers concerned and of
the War Cabinet where necessary. The Board’s day-to-day decisions operate
without let or hindrance. The executive functions of the Board are exercised

rimarily in the Ministry of Supply’s province, and therefore the Committee’s
“iew that the Chairman of the Board should be a War Office representative may
be questioned. 1t is the considered view of Departments that the realistic
approach is to appoint the best Chairman available irrespective of the Department
to which he belongs. It may be added that the War Office themselves do not
desire a change in the present constitution of the Tank Board.

36. The Committee’s view that the Tank Board should be as small in number
as possible is accepted, as is their recommendation that the D.G. of A. should be
2 member of the Tank Board. Their recommendation that C.AEY. or
D.G.AFE.V. should be given full responsibility in carrying out in terms of
production the Tank Board’s decisions is a re ection of present practice.

37. The Committee recommend that representatives of select parent firms
should normally attend all meetings of the Board but need not be members.
Such representatives have several times been invited to Board meetings to deal
with particular problems, but it is not thought desirable or necessary that they
should attend all meetings.

38, With regard to the recommendation that there should always be
adequate representation of recent tank-fighting experience, it should he note
that the War Office representation on the Tank Board does ab present include
an officer with outstanding experience of such a kind.

39, Within the War Office the Committee recommend that there should
be a closer unity of responsibilities and that officers with recent operaLional
experience should be kept in constant contact with all stages. The unity of
responsibility to which the Committee refer is in fact attained under D.C.LGS.
for all things which are the province of the War Office.

With regard to the comprehensive Tank Centre which the Committee
recommend, the arrangements between War Office and Ministry of Supply for
carrying out tests and trials are working smoothly, and, with the exception of
facilities for gunnery trials, the establishment at (Chobham fulfils the require-
ment. An entirely new Centre, with facilities for all types of trials, embracing
those undertaken at Chobham, Shoeburyness and Tulworth, would not be
justified at this stage of the war.
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40. The Committee consi

of responsibility fnvolves tiléler(‘l gllegrm Elpara raph 47) that the present division
%‘esponmb]e for results, and they Cmﬁ;m L]t{llt the manufacturers may not feel
o gy SR L AT R as| 1ns position with that in the aircraft
ance of the plane. It is to countera&rot(h'.me" is closely knit with the perform-
e ﬁl'mS—V‘m‘(hl?l tex}flency that the recommendation
normally attend meetings of the Tanlg ﬁo;d' : ey](imd and  Vickers—should
it e i s it O et is made (see paragraph 37 above).
upon, responsibility fi mediately a new fype of tank is deoided

pon, responsibility 1or parentage should be allocated to isati
proved efficiency with an adequate team of enrrineers‘qnd th anh e o
on the designs and development should be done by Dat t reA e O otk
co-operation with the parent firm. yRDepartmentianieatin

It is accepted Departmental policy to entrust a ' i

manufacturing organisation of Iprovgd efficiency aIrlledw ttﬁleg-ee:fftéﬁmtl:) mlf1 Smg}ie
fullest possible responsibility for design on the selected parent firm po‘fﬁe it
firm, however, has the necessary specialist resources to handle man 0¥ (t]?le
technical design problems relating to the fighting qualities of tanks a};n[ ﬁrmi
must therefore continue to rely on the War Office and Ministry of Suppl\; i'o.r
a great deal of help. It is in general not the practice of D.T.D. to Work
independently, but rather to assist the design staff of the parent firm and to
work in close consultation with them. The Committee’s observations in fact
do less than justice to the help given by D.T.D. to parent design firms on the
fighting side of tanks.

C—Workmanship, materials and inspection.

41. The Committee recommend that every possible step towards improve-
ment, where necessary, should be taken; that the inspecting staff of I.F.V. should
!Je overh:}uled drastically; and that it would be justifiable to face some sacrifice
in quantity of tanks produced in order to attain a higher quality and therefore
if necessary recruitment for manufacturers’ inspection staffs should be from the
praduction lines (this applies also to sub-contractors.)

The need for strengthening inspection stafis has been fully recognised.
Tndustry and the Armed Forces have been drawn on for recruitment of
inspection personnel to the fullest extent possible and the numbers of technical
stafi employed on tank inspection work were doubled between November 1942
and March 1944. Man-power limitations are however very severe and the with-
drawal of any substantial number of men from production lines or REME.
is by no means so simple as the Committee would suggest. Departmental policy,
as developed in 1943, has been to emphasise quality rather than quantity in
tank production, change in emphasis then for the first time made fully possible
owing to the circumstances outlined in paragraph 2 above.

D.—Lack of urgency: priority for the tank programime.

49, The Committee record (Report. paragraph 50) their general impression
that owing to the availability of Shermans there has been a lack of a sense of
urgency and drive behind the whole British tank programme. That there has
been any such lack is denied. The Committee proceed 0 recommend that there
should be no doubt about adequate priority for everything that 18 involved in the
agreed tank programme.” Up to the autumn of 1943 the tank programme
undoubtedly had a lower priority than aircraft, but since that date arrangements
have been made in collaboration with the Ministry of Production for all essential

parts of the tank programme to be given equal first priority.

. Lack of confidence in British tanks.
43. The Committee express the gravest concern témt such lack of cgnﬁd]e]qc]e
1 ' st b1 highest morale. One positive reme y which
is found even amongst troops of the D 1 ) s
i 2 ete equipment for trail ng
ooest is that the use of faulty or 1nCOMPIEL ‘ : )

the'y) Ss\é??let the A.E.V. School at Lulworth should be given ur gent afteumort %
e bh p l‘\ll tank has pl'oved itself, and there 1S every reason to believe
[Lhopless it is admitted that through

1 1 near future. It1
a1t the Cromwell will do so 10 the ne t te e
s 111fe \ipeumstances some faulty and incomplete eqmpment}m» in the pmb o
O 1 o w ceased and 1o complaints are now being

nused at Lulworth. This has Dnow
received.
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F.—Links with fighting eaperichoe hat th dure for introducing minor
44 The Committee consider that the procedure 1or 1ntr
modifications proved necessary by fighting experience should be nlxllpro‘ved. ; The
Ministry of Supply, with War Qﬂice assistance, maintain all theatres of war
extensive military technical services which act asa direct and efficient link between
the troops in the battle lines and the design and production organisations.
Further methods of strengthening snch links are continually be;ng studied.
Officers with recent operational experience are kept in close touch with all stages

of development.

G —Result of failure to implement recommendations.

45. The Committee finally conclude that unless determined steps are now
taken to improve the organisation for Tank development and production, money
and war resources Will continue to be wasted, and, what is worse, there is a serious
danger that the country will at the end of the war have no properly functioning
organisation for handling this extremely important branch of mechanical warfare.

Tt is agreed that it would be a national disaster if the country were to fail
during the war to build up a first-class organisation for producing British tanks.
With the growth of experience in industry and in Government establishments this
objective 1s being progre_sswely achieved and the Committee need have no fear
that every effort 1s not being exerted towards that end.

11T

LETTER 10 THE PRIME MINISTER FROM SIR JOHN WARDLAW-
MILNE, K.C.B., M.P.

SpreeT CoMMITTEE ON NATIONAL EXPENDITURE.

inister, 102k May, 1944

rected to ask you when the Select Committee on National Expenditure
10 Teceive a reply to the Memorandum on Tank Production which they
u for the consideration of the War Cabinet on the 11th March
o has been informed that the memorandum the Committee
subject, the pressure on the Committee for a report to the
ous and increasing. The Committee ave fully alive to the
h lies upon the War Cabinet at the present moment and
it, but they cannot properly discharge the duty laid upon
he House before they are in possession of a considered reply

Your sincerely,
J. WARDLAW-MILNE.

IV.

" REPLY FROM THE PRIME MINISTER TO
 WARDLAW-MILNE, K.B.E., M.P.

artments concerned to the Memorandum of your
oduction have now been received and will have to be
ind by me. I regret T cannot hold out any hope that
2 a final answer on this subject while the pressure
so severe and in the advent of the very serious
" Tater in the Session I should hope that it
ve your Committee the reply to which they are
ate in public upon the subject, in which it will not
e restrictions which required our Debate to be held
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% gth February, 1942,
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N ) ] , Copy No. 4.
THE MARK IV (CHURCHILL) TANK

WOST suppleme néguy Report on Tank
SLCRET rganisation.
1, PRELIEINARY

1. grelhlna.ry Report dated 18th December I
stated thﬂ it would be ampliﬂed without deviation
from the main conclusions.

9, This seocond Report deals mainly with T?n.h:
Organisation, both ag_between the War Offloe uger)
Ministry of Supply produuar), and inslde the Ministry.

8, There are three leve].n on whioh. in theory, tenk
questions cen be dealt with:i=

A , namely, the supply council.
alomfmg sﬁmpresegntﬂ Robert
nerel o equiren
m&m&h o Bl 1(:-1 indsel
tary Advicor to t.he
newbers however, contact on t 8 7cve1
is iz ohqm. as o M Supply Council mever meets.

mum the practical erﬁct of this situation,
s I am sure, create mlic impression

if this %ere known. People with ide knowledge

. eriticise the fallure of the Council to

il evel, neaely the Tank Board, which is
ain oL * 0 %ﬁt*wde artﬁxiztal mg}:ogsultag}on
stions. g composltion erns

@:ro attached (appendix).

" ank Boerd satisfies the requirenents of the
erloﬁg elfoelnlly since a recent agrecment to

21 act he scope of the discussions
ﬂa"' to focus on points of detail. ;

x mm say below (Section '1I)
hip,

nt day= contact on que tiohs
1:‘%&%3’ out t!o “1{’,,«.!




111, TANK ORGANISALION IN 1HD KINTSTRY OF SUPFLY.

the Ministry, Tank Organisation gives a
fpalet Sl B Sl e
Minister, ee
3’{?’;%23,‘;, usually without any Erevious experience of
tanks, (See 1ist in Appendix IL)s

the Tank Board the representatives of the
g'inis?,? of Supply quite rightly include the Hegdhgllf) The
Design (lir, Lucasy and the Head of Supply (Mrs sd 15. .
first respect in which the Board appears lc:rp--aidfn A
lir, Luces is the Director-General of gll desi s
Ministry (1nclud1nguguns. transport, signalling apgaé‘ank ’
eto,), whereas Mr, Usher is the Direotor General ‘g 4
Production only, and, in the hiererchy of the Yinistry,
ranks lower then ilr, Lucas.

A second point of lop-sidedness is the Chairmen,
g'r. Burton, whgois Directg;-General of Mechanical Equipman};i,
a post that does not include responsibility for tanks gnagm
from their equipment, Jr, Burton, therefore, notwiths ‘ g
somé past experience in tanks, is not ver¥ well place
to0 decide questions that may arise between the Directors-
‘General of Design and Tank Supply respectively'.
Such decisions have, it is understood, been taken, not by
the Chairmen of the Tank Board, but by Sir William Rootes,
the Chairman of the Supply Council, or by the Minister,

7. The following steps are suggested:-

(1) To remove tank design from the responsibilities
of the Director-General of Design and to create
a Director~General of Tank Design on the same level
as the Director-General of Tank Supply.

i,
(i1) To place both these Directors-General under the
authority of one of the hlghest officials of the
Ministry in personal touch with the linister,
(That official would then appropriately become
the Chairman of the Tank Board.?

IV, FUTURE MARKS OF HUAVY INFANTRY TANK,

snce tends to show that neither 1ight motor-
turers nor the heavier branches of industry have
rience for tank development snd construetion.

8 of both but has peculiarities of ¢
ish firm which has theperight kingsog eim fon.

velopment and construction of tanks i‘;apcrience

who were responsible for the successful Velentine

was understood from Mr. Lucas, the De

the Ministry is to take a aﬁere in %gndesi
Sugcossar Lo 432, 1t appears worth undle o
he same characteristics, o ond develop

€

4 7 t
~7 pD/, Y

Helry =t CLAAT e
e —— 2




APLERDIX T
TARK BOARD
 MreBurton (Chaimmen)
Sar Office Miinistry of Supply
General Macresdy Jir, Oliver Lucas
General Richardson Kr, George Usher

General Crawford (as
¥r, Usher's Deputy)

Colonmel Green (liaison with Americen euthorities)
¥r. HH. Burness, Secretary.

The fol. TYerms of Reference were comnunicated

f ' from the Kinister on 7th Hovember, 1941,

(1) To comsider Genersl Steff specifications,
s and mmes of armoured Fighting
hiecles, ineluding their srmament and
: $ and to teke decisions thereon.

eceive design and production progress

vise the Hinister on such |
Sigo Ry questions as

sy
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The Hinister of Supply hes ssked me to give, afier enguiry, &

personal judgnenl on ihe perits end denerits of this tenl i now

sutalt & proliminsry reporte
i have seen &nd exsmined reproventatives (usjor Gensrsl Hacrosdy,

£yCuGoBa, 6nd Hajor General fichardeon, DiAeFeV,) designatsd by the
Supply

Fobothan,

Secretury of State for Var, representatives of the Ministry of
{!&: Incas, Controller-Ganerel of Resserch end Dovelopment, X
Chiaf Bagineer Lo Tank Design, &nd Colonel Gordon Hall) end

, Wuatm of Vauzhell Hotors Linited (Hecsrs. Bartlott, Lasky &

e following conclusions seen o ma to eserge clacylys=

After Dunkirk 41 wes urgenily necescery to produce ths
: greatost sossible nunber of Infsutry tenie for- t§o defence
of this counmtry. In the sbsence of oy epproved Wype, &
m had 4o be produced aceording to & brosd specificetion
wm by the pllitery suthorily, roct from the drowing
boards  This wms an Lfneviisbla, if deploreble, necessity.
designed end produced by Veushell Hotors naturslly
< Mﬁt nunber of initled defucis.
higy Lt wos declded to produce & waximus numbsr of
ing upon the introduction of improvements according
¢ u mdmw.m WM
'WMM thie mmm s rmt, Haxisim
‘m n ﬁm nocoass.'m. it could bo schieved
_m uw mﬁuﬁiﬂm the mwmum of necessary
antg ag rapldly es accumulebed axperdence rendered



3¢ It 4o reasonabls o hopo thet at scus dete botwesn Jenuary
and Mh nexv, the Hork XV tanke coming cub of production
will be beitle~worthy fov ali thoatrea of war, Thio
ceamol, however, be esteblishod with certuinty until the
last of the necensery improvenments have been incorporated
end thoroughly tested:.  This will be in Merch pext at
lstest, end possibly in Jonuarys
8¢ 1t should be possible to re-work 700 ont of the 1,000
mochines produced in the meantine, and te incorporate all
necessery laprovemenis. The ressining 500 cannet
L grofitetly be dealt with in mie way and ghould be kepl s
| training mechines.
7. Against tho possibility ~ whleh, es indicsted sbove, camnot

be altaga’hhe:e araluded ~ of the Burk IV machine proving
mmli.g wnsetiofectory, the now infentry tank new bolng

maﬂ ahm&d be pressed forserd end; &c soom &8 &
' tyre hes besn thoroughly tesled, proparsilons ghould

3 out of the production line at & lster
m mh rosults under teat ap o werrent



With LorD HANKEY'S compliments.

J _/ PAYMASTER GENERAL'S OFFICE,
“fjw PRIVY COUNCIL OFFICE, [

S SECRET. ‘M q}\\ WHITEHALL, S.W.l.
“V

2lst January, 1942,

ﬁﬁﬁr’ I have received the enclosed letter, dated 1l4th
January, from Tennyson d'Eyncourt, MNr. Ricardo, Major-
General Sir Ernest Swinton and Sir Albert- Stern about their
T7.0.G.II tank, I have only sent them a bare official
acknowledgment, and my inclination was to do nothing more,
as I understood from Lord Portal that they had sent a copy
to the Ministry, On second thoughts, however, I feel I
ought to let you have my views on the subject. bf

C

2
-

I have no means of substentiating the claims which tC
these gentlemen meke in the letter. If, however, they are
correct, they would seem to have accomplished something
that compares most favourably with any other recent

accomplishment in tank design and development. ol

11

They claim to have produced a tank of over 70 tons
welght, which will carry a 17 pounder gun, and on trials has
carried a 3" 20 cwt. A.A, gun - to say nothing of a 6
pounder, If it be true, as claimed, that they have
produced an engine, a track, an efficient turret and armour,
an infinitely variable speed gear from O to 9 m, p.h. with
Nno gear change and with ease of control, as well as a system
of suspension that will stand up to these weights, and if,
8s stated, after running 300 miles at Lincoln, T,0.G.II hsas
now run for 7 days at Farnborough without showing any
mechenical defects, there must be some value in their work.
At eny rate they seem to have accomplished the task that was
set them at the beginning of the war by the War Office and
the Ministry of Supply.

It may be that the specification for T.0.G.II is
now out of date according to modern ideas, but, even if the
tank itself is not required, it looks as if some of the
component parts ought to be adaptable to other heavy
:mmfan$ny tanks, and ought to be carefully stu@ied and
considered by those responsible for their design.

Ik
3 @w Rt. Hon., Lord Beaverbrook. ulrhesg



These people worked as a group in the last war, 1
and they are still working as a team. If there is truth
in their claims, it would seem a great pity to disband
them, as they did produce the tanks that were an element in
winning the last war - and the tanks of that day were as

heavy as, or heavier than, most of those we are now
constructing.

I strongly urge, therefore, that their work shall .e
be considered without prejudice and on its merits. r
I need hardly say that the writers of the
enclosed letter have no knowledge of the fact that I have

written to you, and that my doing so is entirely
spontaneous.

(Sgd.) HANKEY.
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Barham Court,
MAIDSTONE,

1yth Jenuary, 1942.

Sir,

In September, 1939, the Speciel Vehiele Develop=-
ment Cormittee was constituted by Mr, Burgin, Minister of
Supply, because he and hie technical advisers were not
satisfied thet the development of Tanks at the Ministry at
that time would meet the future requirements of warfare.
They believed that Tenks of far greater offensive power
would be required, ’

" This Committee consigted of :=

Sir Albert G, Stern, KBE.,, CMG., (Chairmen).
8ir Rustace d'Eyncourt, Bart., KCB.,, LL.D., D.SC., FRS.
Major-General Sir Ernest Swinton, KBE., CB., DS0.
Major W.G, Wilson, CMG.
Mr. E.C, Pound (Naval Construction Dept., Admiralty).
‘Mre K. Symes, OBE,,
A ‘.“r. ‘HQR. Riﬂﬁ!"ﬂ.O, FRS:, FRAES-, HCIME‘
~ Colonel Watson, OBE,, MC,, (liaison officer, later
Suplsted by 1 o Major Gordon-Hall).
. Two experts on electricsl snd hydraulic trans-—
missions were asppointed by the Admiralty,

'“=“Q§h§LGaI.G.S.-welcbmed‘thia'development and on
ember forwarded a specification for & far more
i’ntpﬁn;thanihad hitherto been thought of by the

o6 5
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i Tt hés déﬁsloped and constructed:
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a new improved type of track, the depressed tracke

a new and improved type of turret on a ball mounting,

with traverse at the buseé.

s of tank construction, namely

ith the armour bolted on the
of the

a new and improved typ
a mild steel skin W
outside, eliminating expensive machining

latter.

The tunk has infinitely variable speed from O t0 9 Mepehey
without gear change, and the ease ol control is & great
feature. (At the trials at L,incoln before General
Richardeon, D.AF.Vey after he had driven the Tank, his
v.m.0. chauffeuse, who had never previously been in a tank,
immediately drove it round the ground with consummute easCe.

A 1l7=pr. high velocity gun has,
the Committee, teen designed for this Tank, giving 3

velocity with a penetrating power of 150 mm. of armour
at Y00 yards.

at the request of
000 fa8.
plate

puin L2 The design drawings of a new double deck Diesel
engine, with all its auxiliary drives, ror tank propulsion
heve long since been completed. After sanction by the Tank .
Board, the development of this engine wuas vetoed by the
Ministry suthorities. Three prototypes could have been
completed by ist september, 1941, at three different
factories which were prepared to build it. It would have
ﬁggﬁA‘Fﬁtd°“l engine for both heavy and medium tanks.
e, ©u.0n 19th Noyember, 1941, in the midst of these
relopments of the highest importance to this country, all
2 mepbers of the Committee, with the exception of the
fvrtgeivea notice from the fseretary of the Ministry
pply that their services were no longer required. In
EOX tg;a. however, they are carrying on with their work.

e _ i
. Passes to be present at this demonstr
t?ﬂryﬂﬂbers of the Committee who éere res;ggszgig,

W

S8ir



Sir Eustace d'Byncourt
3ir YErnest Swinton
." - Mr. HeRe Ricardo

and Sir William Tritton. It wap only after most cogent
representations had been made to Hir William Rootes
personally that invitations were Bent,

: ' We understand on good authority that the Army in
Sgypt is now erying out for the mounting on tanrks of a high

velocity gun of larger calibre than is at present carried by
the enemy tanks.

The present Tank

Board has not yot produced a
standard Tenk in battle

mounting even a 6-pr,

Te0eGe2 i designed to carry the new l7-pr. gun.
(On its tri

als it carried the only heavy H.V. piece
available, viz the 3" 20-cwt. Aede gun, )

After running 300 miles at Lincoln, T.0.G.2 has now
run for seven days at Parnborough without showing any
mechenical defects. The experimental authorities &t

Farnborough have so far gxpressed their satisfaction with the
porformance of the wmachine. :

T.0.G.2 18 the only tank in existence designed to
earry & 1l7-pr. gun which could be produced in numbers in
this country within 12 months. Considerable quantities
could be produced within the yoar. No other tank to carry a
17-pr. could be designed and produced in quentity within two
T8 in this country. |

il T.0.G.2 has in all its parts been specially
ed with a view to simplicity and ease of manufscture.

It has been intimased to H§ir Albert Stern by
[11iam Rootes and Mr. Lucas that he should relinquish
8t in the Ministry of Supply, but he has refused to
from his lebours, which are of such vital national
nce. His Committee and staff are in full agreement
1, énd decline to hand over the fruit of theirp

s Lo which they have devoted so much tims, Eo those
ely without experience in the development of the



The Committee have to some cxtent gucceeded in
| repairing twenty yeara' loss of time in the development of
.‘. mechanicsl warfare (1919-1939) in this country, but regard
" this development as beinyg still in its iniancy, and have
glready in hand a much improved machine of the T.0.G. type.

In their opinion, it would be absolutely disastrous
to interfere at this time with their busic research work
in diesel engines, electric and hydraullc trunsmisslons,
track suspensions, turrets, armour plate and other novel
featurcs necessary for the successful design and production
of heavy tanks.

We are, 4ir,
Your obedisnt fHervants,

(Bgd.) E.H.T-Q'Eyncourt
(o
Harry R. Ricardo.
felle Giwinton

Albert Stern.

3¥s GCB. ,QCHG. ,GCVO0. ,
behall, §.val.
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3 . I had a short interview with two people connected
with the 7.0.G. tank to-day. The first, Mr. Inglis, is the
head of an important department of Merz and MacLellan who
have produced what is claimed to be a successful electric
transmission for the 67-ton tank known 85 T.0«G.II
produced by Sir Albert Stern's Group., He was sent to me

by Mr. Beard a member of the Engineering Advisory Committee
and & partner of Merz and MacLellan. Mr. Inglis stated that
he was at present attached to the Design Department at

Farnborough where he is doing some work on tank turrets and
he had seen a gooddeal of all our tanks.

He thought that the root mistake in the Churchill
tank had been in handing over the development to a firm of
light motor manufacturers. He paid a tribute to the .
Vauxhall Company and General Motors, but said that no firm
of light motor manufacturers could possibly tackle the
problem of tanks. He himself had learnt a good deal about
tank construction in the last two years, and he was
convinced that it required very specialised knowledge such
as was not possessed either by the heavy or the light
engineering industry. It required a combination of the two.
The only rirm in the country that possessed this knowledge
was Vickers who had been constructing tanks for years and
years. It was Vickers who had produced the Valentine
tank which was the only really completely successful
tank, though now the Crusader was a fairly good tank. He
found it difficult to believe that a really good job

could be made of the Churchill tank, which in his opinion
was of faulty design.

One interesting statement he made was that to the
best of his knowledge Mr. Robotham was handing over the
1 deve of the successor to the Churchill tank to
v Rolls Royce. Derby, he said, was to become the great centre
e - of tank development construction and trial in this country.

¥, He did not think that this was right. Granting that
e Rolls Royce were the finest motor engineers in this country,
4 he insisted that they had not the specialised knowledge

i of tanks which was essential and which he had said esarlier
AE was possessed only by Vickers. He was convinced that the
Elg, only result of this latest move was that there would be

another long delay while Rolls Royce were so to speak buying
their experience.

Referring



Referring to T.0.G.II he had only been concerned

in phe electrical transmission, and this had come out
satisfactorily although if he could start again he could
ralse the speed of this monster tank, he thought, from 7
miles to 12 miles an hour, He added that T,0.G.II was now
being subjected to full tests at Farnborough, including a
thousand miles trial and so far to the best of his
knowledge had done pretty well.

The above interview took place at 12.45 p.m.

The second interview, which was a very short one,
took place at 3.1 p.m. and was with a Mr. Gwynne whom I
had been earncstly begged to see by Lord Motlistone who
had only mentioned that it was connected with tanks.

Mr. Gwynne told me that he was a Director of
Fosters of Lincoln who had been concerned with the develop=-
ment of the T.0.G.II tank of Sir Albert Stern's Groups
He was brief and to the point, and began by handing me
_ the attached private and personal memorandum.

lir. Gwynne explained that he was not so much con-
cerned to speak of the T.0.G.II tank as of tank development
generally. From the memorandum it will be seen that he is
dissatisfied with the present organisation, and suggests an
‘alternative organisation which seems to be devised on sound
lines. I did not extract any additional information on this
aspect beyond what is in the memorandum. As a matter of
fact Mr. Gwynne's proposals do not differ so very far from
the present arrangement except as to the Chairman of the
Tank Board.

Mr. Gwynne's grievance is that Rootes refused
permission to Eustace d'Eyncourt, Ricardo and Swinton to be
. present at a trial of T.0.G.II at Farnborough experimental
- ground on January 2nd, which at first sight appears to be
rather an unnecessary exclusion as they have all been

working



working members of Stern's Committee which has produced

the tank. As I have not heard Rootes' side I pass no
comment,

3 Py by skl
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We feel with considerable concern the apparent

i i i he national

< - ination and direction in T
%§°§r3§u22 igiks. our contact with the problem due to the
L have been doing for the S, _
gggiagg experiences which lead us to the v;;wiegpgessed
below, Here let us say that our Heavy1$a Ol
the main object of this note, as we realils

sctivities form a very small proportion of the Tank

been four
.Since the war started there have

Ministers of Supply and quite a_number off Tank Bogg%z.
latter have all failed to function for any reason

length of time, and their basis of selection has not

effort

V.D.C. has brought us

e that our

is not
effortv
1
The G

been a

knowledge of Tank design, development and production. In

one case the person appointed as Director of Design had never

seen a Tank until after his appointment.

We feel that the success or otherwise of

<)
Specilalised effort required depends greatly on the individual

at the top and consequently we venture to suggest that a

Tank Board should consist of four people only:-

i A Chairman who should have the full confidence of
the War Cabinet, and with political, military and
business experience, Above all, he must be
willing to give his whole time to this work.

¢ o

A member of the General Staff who should be in a

position to say what armament it is essential to

carry and what protective armour should be

brovided, and to give general views from user's

standpoint.

: Dw A Director of Desi
B .Hob necessarily be

an engineer, but a person

together experts
- their efforts.

gn and Development work who need

Subject and in a position to call
and technicians and co=ordinsate

won : This position also should be g
an full-time job.



L. A Director of Production with experience of mass
production to teke the complete design after_the'
experimental work has been done and the machine is

approved, and see that it is made under the most
expeditious conditions.,

It should be within the power of thg Director of
Design and the Director of Production to appoint such
technical committees as they require,

Typically, we might suggest a Board made up as
follows:-

CHAIRMAN,
(A man with Cabinet support).

Armour & Armement. Design. Production.
(And Committee), (And Committee) (And Committee).
; ‘ Above all, we would like to stress that this
should be a full-time Job with an assurance of continuity.
The importance of i '
being entirely ing

€xcept through the Chairmen,
case.

of Production,
is well illustrated in our own

ey Wlley sat . Fosters, have been occupied with the ‘
@gyelgpmentlof_a Heavy Tank, twice as heavy as any known
Tank, under instructions from the S1c D) (e The development
of this tank hss introduced many novel problems in tank
ﬂﬁsign, some of which may be set out as follows: -

such a heavy machine required

L consideration and in the early stages it was

- that it would bpe Very improbable that g satisfactory
_Béar-change could be produced. Further, the

‘rgiiqbtaining‘gearing seemed to be doubtful, It
ore decided to incorporate electrical transmission
3 decision was to some extent confirmed by a visit

s Where we found that the French hsasd Projects for



neavy Tanks, all of which embodied electrical transmission.
quite recently we have learned that the Americans are also
- developing electrical transmission for heavy Tanks,

The design of the electrical transmission was
placed in the hands of the English Electric Company who l
have, after several failures, produced what appears to be a =

sound and suitable transmission which is easily operated
and fool-proof, It suffers, however, from the disadvantage

of large bulk end weight, common to all electrical

transmissions.

We are also developing a hydraulic transmission %
but this has not yet been tested.
(2)

The armouring of such a vehicle was carefully
considered and it was decided to build a mild steel shell anc
on this fix the protective armour, in the form of flat ’
plates which, we understand, are easier to obtain and offer
better protection then cast armour.

(3)

The armement for such a vehicle has never received
the thought that should have been given to it by the
Militery Authorities and has gone through stages of 2-pdr.,
6-pdr., 3" A.A., and now stands at 3", 17-cwt. gun.

(4)

. " $he Suspension of the vehicle has necessitated
gayeful attgn?;on and the development of a sprung suspension
. 1s now receiving close attention. \

‘Track rollers of various types have been d

- _ evel

80 far our experiments show that rubber rollers are ggid
Eégkﬁgruthe very heavy loads imposed upon them,



It is very important to eppreciate its pogition
in the fighting scheme, for it is not possiblg for it to be
a universal Wweapon. Just as in the Navy it is found
desireble to heve many types of ship to cover the @utles
required, and so there are produced heavy Battleships,
Cruisers, Destroyers end very fast light craft. So our |
Tenk called T.0.G. is & '"heavy" and the speed due to size and

armour is slow compared with other craft. ;t is still fast
enough to lead the Infantry and protected against heavy
field guns.

'S0 meny of our visitors have the idea that
nothing is any good that will not fly round at absurd speeds.

Another point we meke is that we think we have
evolved a method of driving that enables its great weight
due to the large gun and heavy protective armour HORDES
hendled with ease, is foolproof, and cen be driven at once
by anyone - requiring only a minute or two's teaching.

In conclusion, and as an example of where the lack
‘of co-ordination in tank design has led us, we would point
out that the country has at present three Infentry Tanks:

l. Mark III (Valentine) weighing 16 tons, having a
speed of 16 m,p.h., carrying a 2-pdr. gun in the
turret,

2. Mark II (Matilda) weighing 25 tons, having a
- speed of 15 m.p.h., carrying a 2-pdr. gun in a
slightly larger turret. '

s Mark IV (Churchill, a most unfortunate christening)
.. Weighing 38 tons, having a speed of 17 m.p.h.,
carrying a 2-pdr, gun in practically the same
turret as the A,12. ' Recently some efforts have
been made to carry a 6-pdr. gun on this machine,
but we have no knowledge of the results.

p— s N T R b | i
| GYRDAENEY « x

Anyway, as designed, you have three machines, all
approximately the same speed, with approximately the same
armour and the seme armament, but one weighs 16 tons and

) the latest weighs 38 tons. . As far as reliebility is con-
$;~%chggngafthE-I%=%Un machine is far superior to the 38-ton
" machine, so we have 22 tons being carried about for no

useful purpose. e
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29th December, 1941,

. Dear Mr. Rootes,

1 understend that 7.0.G.II is to Dbe given a trial
at Farnborough Experimental Ground on January the 2nd atf
or soon after, 12,30 p.m. and that you and Lord Portal will
be present, also the members of the Tank Board.

At the special request of the Minister of Supply
in 1939, the special Vehicle Developmegt Committee, of which
T am Chairman, undertook to try to design and build a
heavy tank to carry a high velocity gun. I understand from
my talk with you on the telephone on Friday last, that the
other members of this Committee are not to be allowed to be

.

present on this occasion. This seems inexplicable to'mef

The three members who you wish to exclude, and who
are also responsible for the production of this weapom, are
21l distinguished tank men: Sir Eustace d'Eyncourt, DS Coy
technical expert on tanks, Mr. H. Ricardo, diesel engine
expert, especially as regards tanks, both Fellows of All
Souls, Oxford, late Professor of Military History and expert
on Tank strategy and tactics. Further, you wish also to
exclude the technical adviser to this Committee, Sir William

Tritton, whose knowledge of heavy tractors and tanks is
recognised throughout the world.

As far as these men are concerned, it cennot be a
question of secrecy. Naturaelly, they know of the trial on
January 2nd, but do not yet know that they are to be
excluded by your orders. You stated on the telephone that
I hed agreed that only the Tank Board should be invited to
3ee T.0.G.II on this occasion, That was not a question for

% but one solely for the Minister of Supply to decide. L
s not, however, dream that the members of the special
Development Committee were to be excluded, or I
d have made & most solemn protest, which I now do. I
fgSu will see your way to extending invitations to the

Yours sincerely,

(Sgd.) ALBERT G. STERN.
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 WAR CABINET,
THE CHURCHILL TANK,

DRAFT MINUTES of a Meeting held in the Lord
President's Room at 3,30 p.m, on the 11%th
Decenber, 1941,

PRESENT:

The Rt, Hon, Sir John Anderson, M,P.,
Lord President of the Council, (In the Chair),

The Rt. Hon, Lord Hankey,

Paymaster-CGeneral.
lr, C.J, Bartlett, Managing Director
Nr, A.W, Laskey, Assistant Managing Director) Vaukhall
lir. H. Drew, Asgistant Chief Engineer Motors Lid.

T

R e bbb adsn sses - dasdenassaansnsusesils H. Zverett,

THE CHURCHILI, TANK.

., 'CHAIRMAN explained briefly why he wes comgerned in
that he had seen the papers relating to this tank

sd representatives of the Genereal Staff and

y of Supply, end that at Lord Beaverbrook's

hed esked the representatives of Vauxhall liotors
 their side of the question, Any report that

e enguiries would be eonridgntinl and would
place to the lilnister of Supply,

Y AND DREV made statewents in reply



machine, to be powered by a Meadow's engine
which was not, in fact in production, and with a
hand made gear box and other componenté. No
A.20 components were built into A.22 since none
were available,
(i1) In March 1940, Vauxhalls were informed by the
Ministry of Supply that there were then no
specislised engines available for tanks, and they
agreed as a matter of extreme urgency to manufac-
ture an engine for A.20. They suecceeded 1n
doing so in three months, but owing to the rush
it was quite certain that there would be trouble
with fhis engine,
(1ii) In July 1940 Vauxhalls were suddenly informed th;at
arpangements which had been made for them o
% ' manufacture a light Hotchkiss Tank had been
cancelled and they were asked to produce the tank

known s A.22. They received messages from the

P.M, and the Minister of Supply, and from General
Grawford shd other representatives of the
Mechanisation Board.  They ivere given very
broad specifications, e.g., the crew to be three
men in the turret and two others) and were urged
if possible to produce the tank in twelve months.
Tt was stressed that there was great fear of
invasion and that for the purpbse of resisting
an invasion the work must be rushed through as
soon &5 possible. The Gemeral Staff needed all
éﬁ.‘”xzz tanks that could poss'iibly be made in the
{welve months for home defence, end they would
. pe scceptable if they could run only 50 miles,
gron guy fo pies, | Vepyle A
previous experience of meking a tank/of this &ype.
e ﬁ'ﬁ‘” order was placed for at least a thousand and
3t was séraese&”that if pé'ssibil“e 500 should be
gelivered for home defence within the twelve
months. -2



it
(iv) In view of the urgency it was agreed to put/into

production nearly straight from the Drawing board:
there was no time to manufecture and test & proto=
type if delivery was to start within twelve months,
It was clear to all the technieal experts both ab
Vauxhalls and at the Ministry of Supply that this
course would inevitably lead to trouble,

(v) Relations between Vauxhalls end the Design ;
Department of the Ministry of suppky had always been
excellent, wWhen the production of A,22 was
decided on, the matter concerned the Mechanisation

‘Board, Later the Board cessed to exist and
was succeeded first by the Directorate of Tank
Design, and then by the Department of Tank

i ' Design. Dr, Herritt from the small scale Design

~ Department at Staines came to Luton with a stafl
* %o help Veuxhalls, chiefly with the fighting

' side of the tank, but also partly on the

- mechanical side, The 'ehequméz career of the

. Design Departuent, with its many changes in

. . personnel made the collecting of experimentsvery

' + @ifficult. Unfortunately the Army had no

~ Central Engineering Department and appeared to

i P —— adequate records of past experience with

WOREnke L Gehipn, In war tme a collection

of engineers could be rapidly ismprovised, but not
satisfactory team, It w&}dﬁ"be possible

¥ ;ﬂmma of peace, m,ﬂm suffiecient

pd money to buuwamm Design

ment adequately mmﬂa’mn highly expert

‘but if a dllmm Wﬂv needed

it was munrjf fé/go to an outside

' a compre /os-mzut.ton.

d on Vauhaluﬁlt in arranging =

“w |

. /s
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for the mamifacture of A,22 they must not place
out any work with firms already occupied on the
manufacture of other types of tanks.

20 T LO))) 0 1o

(1) sinee July, 1941, A.22 had been coming off the
production line and simulteneously work hss gone on
improving the design end correcting the faults.
owing to the complexity of the machine, and 118
manufacture by a large mumber of subcontractors it
tock Shree to four months to put through any
substantial alteration to the production model.
Very considersble progress had been made in
jmprovenents and owing to the time factor 1% had
not alwaye been possible to exvlain:  the detailed
improvements to the Ninistry of Supply. Vauxhalls
hed. mever sought authority Crom the Hinlsiry of
supply before meking improvements, luprovements
had been directed partly to the design, partly to

' the materials used snd partly fo the mamufacturing

n) The tanks then coming off the assembly line gave

comparatively little trouble. Last week two of

4 %hulaftor they had passed the imspecticn department
; of the Minigtry of Supply wore loaded with guns,
..&umnt and erews and sent round a 65 mile eoncmte
' road circuit. Their egerage speed wes il m.P.hes
ﬁ@wmma. After the first dsy the crews
over the tanks end next dby the circuits
: ’w mnbn -ﬁ mimﬂ ‘other




(114) A simultanecus trial has been carried out with
lmtl_m' specimen equipped with certain furthe¥
improvenents such as ribber tyred wheols, Thid
did 500 milee in 14 dayd and had then done nearly
700 miles without any gerdous trouble,

3. PARTIC . 0 . ‘

(1) The engine gave some 360 h.p, and wes pufficiently
powerful for its purpose, It would be an
advantage to have some power in hand if it could
be secured without an increase in weight, or
engine space, but this wes not regarded as possible,
The weight of the tank was such that it gould not
travel at 20 m.p.hs even if the engine would drive i
at such a speed, When the engine was pirst put
into the tank, where it was necessarily closely
shut in, it gave trouble of & kind it had never
given on the bench, These troubles had chiefly

been oOvercome,
(11} The gear box at preeent gave the most trouble, I
5 suffered from no radical defect, but from a
" eollection of separate minor troubles. It had been
deligm!d especially for the tank, largely by the
' pirm of David Brown and Soms, Huldersfield, who
' had previously specialised in hand-made gear boxes
- éf unusual design, not in maess productlon, {
m suspension had given congiderable trouble, \ b
) y then regarded as cured within the funde=
its of the design, At first trouble
by loss of oil in the bogey wheels
"m-hn!- The loss of 0il
wmmas. ‘ %-\nm- in the
ovided for a three inch rise and a
fall, with a _nx-i pmrnﬂ. spring in the
three quarters of an ineh each u;\r._

- i



A longer stroke would involve considerable changes
in design ang Bome inerease in height,

(1v) e epeatrications alloved for a maximu: différential
in the temperature between the air inside and
outeide the tank, This figure had now been
achieved, bub Vauxhalls hoped to provide a larger
mergin of safety which would it in better to
operate in a hot climate, such &c Libya. It was
doubtful whether any tank or tank crew sould
operate in a tesmperature such as, that of Hesopotamis
in summer with a temperature of 130° to 1259 F.
in the shade. A.22 could bu started at Zero
Fehirenheit, but it wes not clear how in Russia banke
‘were started when the temperature was well below

" 28ro.

. The trecks hed given trouble but were now mich

improved. Vauxhalls made three experimentel patterns

and conventrated on the best, increasing its life -
E { ~ from 100 miles t0 2000 milos.

is PINAL VIRVWG VERE AS FOLLO Sie

. ammaurmeopmm that & battlemworthy V‘/uc
mmwhmmammamtm,\

w m pmdamsm umo mmm
beq at the earliest possible m



The Vauxhall representatives were thanked by the
Chairman and withdrew and the Chairmen and Lord Hankey 438
the results of the three meetings, and considered & paper
prepared by Lord Hankey on the basis of the doouments and
of the first two meetings.

After some discussion it wes agheed, that thelr broad

conclusions should be as follows:= |
|

(1) It wes deplorable that 1% had been necessary %0 |

produce an infantry tank in the swmer of 1940 a8

a matter of extreme urgency and without a pilot
model. '
(11) In the circumstances the decision to coneentraie
on meximum production of A.22 nad been correcte
(m) There eppeared to be geod reason to hope that
early in 19%2, A.22's from the production line
B would be battle-worthy tanis.
m Hankey wae inclined to consider this comlmion
. optimistic, but the Chairman pointed out that both
and Hx'. Baz'tlet-t wers agreed on tnis point, and thal

"m'!ank Design Deplrtment of the Hinistry of
' mly should be encouraged to push on with
t.hon- plam ror 8 new infentry tank, both in

Miﬁk Au22 nover becamo @ satisfactory battle-mori:

..m in order to provide a more modern

mmwmm wnpovanelon
' ‘mmnorhnhhothinthu
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WAR CABINET

THE CHURCHILL TANK.

DRAFT MINUTES of a Meeting held in
the Lord President's Room at 5430 p.ils

on 9TH DECEMBIR, 1941,

PRESENT;

|
{
i

|

The Rt.Hongir John Anderson, I.P,
Lord President of the Council
(In the Chair).

The Rt. Hon, Lord Hankey. Mr, Oliver Lucas
Paymaster-General. COntro]_lcr.GenéPal of

5 Regearch and levelopment,
uindstry of Supply.

ur, W, A, Robotham, Lt, Gol, B, Gordon Hall,
Chief Bngineer for Tank Ministry of Supply.
Design, Ministry of Supply.

§

m‘ M R P e T LT Y Secretary.

CHAIRMAN explained that there had been private

of our tenk design and production and that
to be danger of something like a public scandal
It had accordingly been agreed that he

the matter by means of secret and confid~-

_ the results of which would be passed to
‘and possibly to the Prime Minister, He had
es of the General Staff and had read papers

Winistry of Supply.

%
k into

oy had been to rely on exisiing
ch as bus engines) for our

sign special engines for the

1at the expansion necessary for

' 1t involved manufacturing
ecinl enginess In his opinion
red a great mistake.




minﬂ"' orgenlcntion for tank dcafen e Dased on 8
\ ‘erar i %
. ATt At Sohem At o todnl prount at

(111) M polioy sdopted untll recently had Dogm fo
“play intuster sxterpiesly foe the denion of Sanks,
ThE AIAfT put In Nemetions] spesifisetio tn of the kisd
OF Lan: Whay recuived, n selcate paront i1 fook on
Whe work and prepared the feaipn vifh some piifence
Frea the Tank eeign epast wat, particulerly on such
Foheril festurer an Yrack pres-upe, haree paver por ton
‘m" '”ﬁ

b~

(:I} This tank had Ddeon conceived in an Eﬂ"ﬂi} vay
CI¥ &5 "N cmergenty ahot euls The rpeeificrtion »e
comtainal 1n & 2oruant of 1%1%m :ﬂg}:::”g! by the
ABMIntant QhISL of the ITwporial Gemepel taff {n which he
el encuired whether & pilet model mg necessry, The
President of the Yeehanisstion %eas? {n ~eply hed
' 20ed the view That & pilot wodel oould d{spensed
with and thet this cveree would involve mo great risk, Ao
11 the maln fo tures in the tank had been tried,
Al 6 Sank \Rown &8 A,2° hod Been produced by Noaars,

ahil Wolff, the perent desigmer: aslected for
She Nark IV vore ihe Veurhall Wotor company who hed

that they should secure n considerahle dogree

of in the matger, The fim hed no previous
Wm. in the mamulscture of tanks.

BRSNS time with e foer of Lmwdiate invasion, the
ST wepe anxious to secure tanks of any p-rioraance

he m I the tanxs could only do ten miles 4
— that the Tallvays coul! get them near to
e po ‘Where they would dbe proulred, and that {0

BRSRER they sould be used as L1w0'1le pilltores.

RS viow $he production of the Mark IV Rad been
PR shich had follovwed inevitably froa the sbasence
ilot Wl from the freme of mind in which the
PR “BSeR unfertaken, A prodwced the firet thousand
sl Bot Do sent intc batile in this country or

I Piset wad concerncd in the matter in July, 1941, '
the visw thit production should not exceed the
# Deomuse of th- very consi ‘erable teething
B eslled for subsi.antial re-designing, and {
)88 ahould be 1aid on the need for
R on maximus ou The Mindlater
wt dgor ahead on
® many as posible had



were the unlz'
suspehsion ! uu-hd..

L

vi) As & result of lsprevesents mde, two Nark IV 8

m-ww-uuunumrn niles
on the road for fha two convecutive days wi o
troddle, Ttond rumning ‘ests were pa nlnr‘li L
the Nark IV in view of it /eight ani the design of
ite susponsion, whish provided for a clearance :‘ﬂ
only cive inches: the whole mase po
down mocording to the 4 tias of the Hl“-
altermative praferable ay wen for the suspension i tiene
hhnnnlﬂemﬂatmumtnﬂ :

vii) "hen correc the Nask IV, s a wseful
r‘hzlu mehin: :%comtlm to those aﬂ.‘m the

produetion 1ine should be corplete in general By Maroh, 1942,

It of the thousand efpected to be
- han P "T s It
sed that two of the assadly ¢ e

wan
eonc ummmorMMwuﬂeWﬂl
needed

® to mofify the first 300 manulactured,
lﬂil used for training purposes: thelr comtu\t
Mm soul’ pive the mnintenance orews

w the pmmuon 1ine would not have heatemed

of cortain of the component parts
‘ o but this had been a negligible.
“o. ‘s mrolhbuiw. It had been necescary
ﬁ use of top gear, not so much beomuse of
 deficiencies as becauce the tranmisslon and
\ l‘ole could not stand full speeds The
e wh.n; designed for this tank and,
8 cooling, had proved to de the least
part of t.»e tan!: It was of approximately

"“m‘ est adequate but provided no margin

i.f poed that experience with the ¥ark IV had shown
4ts m’”ut:,gwt muaxmxm g t:!lw cure for

% arpangecents (not included in
*m Amnex to the linmutes of the first meeting)

: by the Vauxhall Motor Compeny.

say positively whether the cures for

n discovered until the cures had

» and tested,

undoubtedly been difficult

It was suggested that certain
Al' &Ml of dietribution of

Branch De There had been
‘ p”alliludnto

wm

tine Tank, s wechanical job
¥y for some years, rather than on the

e

e —




1) 1t was not olear wiy Chime ol
thcporsunu
..mnunrmomlummldmm
Vickers, ha! not been ueed more in the earlier
part of the war,

(111) In some tnstances the General Staff specifications
were :\ very practical and this had bes

(iv) The terss of refererce of the Tank Doard hed
recently bdeen altered so ne to mak
matters of deaign were for the Ninietry of Supply.

¥) The User Comittee of the War Office interested
tsell in proto-types, but had not been very sctive
s Mo proto-types having been brought forwards

vi) Por the future a soldier was to be in charge of
fighting properties of new tanks and the trials
at Parnborough were to de under a Brigadier who had
recently been in Command of a Brigade and had Deen
proposed by the War Office,

It wes not possidle to reproduce artifieially
winter conditions in this country, A tank could
be placed in a room at a tempcreture 407 below gero F. but
this temperature could not de maintained after the engine
“w . had been running for any length of time.

i) Valentine and Matilda tanks had been sent to Russla.
atilda wae not too satisfactory for work in marshes
4 : trenches, but the Mark IV which might also have

jilp sent had a longer track dase and a greater belly
\ @ It has difficult to secure particulars
TMANC our tanks from the Russlans.

5
:

O 1)

| Bwo advanced models of the Mark IV ahead of the
@itions on the production line had been sent
le Bast for test accompanied by two of the ;

A

JANE 70 TAKE TH: PL\.CE OF THE MARK

s 2

had been taken to prepare the design for 5
‘tank and to avoid the mistakes made in connectlon
£ X% The basis of the new design was the Rolls
s well tried and first rate machine which in
approximately 1,500 h.p. nearly
pe considered desirable for the new tank,
ferlin fitted in well vith tank design and i
' been done on problems in
| ¢ Models and tests of fans had
research it had proved possible
with the expenditure of less fan 8
Mark IV with its 350 h.p. engine,

the Design Department should
new tank, It wag hoped to §
de tank design which gould be adapted

by means of different gear ratlos.

would have & clearance or stroke of ¥
the road shocks. It was ;
compenents from the Mark IV




in order to nave time,

pansed searching teats.

into produstion until & model has

The new tank would not be put

Thia was the quickest way to

produce a tank £it to face the enemy.

new tank might be beyond the railway

been produced which had

The weight of the

mm' il so it

would have tc tr-vel under its own power or on carriers

from the U,8.A

No estimate was given of the date on which the

new tank would go into production
in =nd explained to the meeting,

,but a model was brought

THE CHAIRMAN and LORD HANKZY agreed with Mr, Luces
the names of the moot sultable pepresentatives’ of Vaukh
Motors Ltd,, with whom to discuse the question at the

next meeting,

Great George Strect, 5,W.ls
 10th December, 1941.
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“ QUESTIONS TO THE MINISTRY OF SUPPLY. 5
1, How many Infantry Mark IV tanks are on

order, With what firms are the orders placed?

Does the rate of production tend o vary between
different firms?

24 What is the present information of the
Ministry of Supply as to the performance of the

Mark IV tank, especially from the point of wview of ,
mechanical reliability?

3% To what extent have the major defects been

overcome, e.g. suspension (described in the papers as

"the outstanding problem"), cooling system, engine,
gear-box, steering brakes, tracks, petrol system,
electricel equipment, mudguards? Has the 1,000 mile j |

test referred to in the papers yet taken place, and

if so, with what results?

Is it anticipated that when the modifica-




"It can safely be said
id that, although
nothing is lmpossible, the proapéct of making

this vehicle reasonably reliable at the speed r
originally specified is sufficiently remote

to plece it in the catero of th
e practically
unattainable“..........%";%ere is 1§tt1e

Justification for assuming that this vehicle
could be put into service in a reasonably

reliable form without devoting at least enother
year to intensive development end testing":

and the following:-

"At least a year is required to produce &
vehicle having a stendard of life and

reliability equel probably to the less satis-—

factory fighting vehicles at present in ’
service",

S How long ere the modifications now envisaged

expected to teke? What proportion of them is being

inecluded in tanks now coming off the line? Is it
intended to meke these modificstions in the tanks that

have elready been delivered?

BE Do the experts of the Ministry of Supply

consider these tanks fit for service in Russia?

745 When are the conveyors for the tanks

J‘-.
_ﬁﬁx@ected to arrive from America? IsEthiswlikelyste
J_TQ .
e interfered with by the American intervention in the

Has the Ministry of Supply accepted the
:@ffice demend for spare parts? If so, what |

sures are being taken in the matter? If not, why

-2



e Why wes Vauxhall's selected as the parent

er
that the £irm was
of the

compsny for A.22? Is it not a fact

wholly lacking in experience of tanks and even

heavy motor industry? Why were Herland and Wolff

thrown overboard when A,22 took the place of A,207

Why was no use made of firms which had constructed or

developed tanks like Vickers or Messrs. William
Foster & Co., of Lincoln, or other firms employed 1n
the last war? Was eny use made of Consulting
Encineers, either for the tank or its engine?  Why
wes no use made of Mr. Ricardo, who designed the
standard engine for tenk work in the last war
(official History, pege L3), end is now engaged
mainly on aircraft engines?

10, What are the plans of the Ministry of

Supply for the future of the Infantiry Tank Mark IV?

Whet is being done to design and develop a new
pattern tenk of the same class? Have the War Office
i!fé en the Ministry a specification, and has that
specification been discussed with representatives of
 War Office, the Tenk Corps, and with

facturers?

Does the Ministry of Supply consider it

G



would be useful to attach to Farnborough & genior 7

lisison officer of the Tank Corps, Whose function

theé
would be to place at the disposal of Warnborough 7

fullest possible information of the user? :
pendix

12, In the Ministry of Supply papers (Ap

committee of’

ank Board Sub-

II) reference is made toal %
T the
Investigation.,  Would that Report be useful to
Lord President? A
’
18 |

——

W



HISTORY OF Al22.

er
1. Infantry Tank Mark IV (Ae22) was pased on an ea:ii
model designed for use on the continent of Europe &an k?ge
as A.20. In that case it was decided to dispense with “’0q.
pilot model stage of development, but & pilot model actué
ren in May 1940. After the collapse of France Ae20 W&8
replaced by A.22, which was designed mainly for Home oreé
Defence on e new War Orfice sPecificationo It was Once %
decided to go into production without awaiting the Pilot the
model stage of developments In November, 1940, however;
Design Department began to araw attention tO the risk © 110t
long development period, and, after the production i EY 1Y
model in May 1941, the Department repeatedly urged &
curtailment or even a cessation of production until an
efficient fighting machine was produced. In view, howevers
of the urgent need for a large Infantry Tenk for Home Ipenrtsa At
a decision was taken on the highest level to continu® the
production without aweiting trials of the pilot model OT
introduction of modificationse

PRESENT VALUE

| 2e A.22 is a well armoured tank. At present the

‘ armament is too light for modern conditions, but in Februaly
1942 and thereafter a 6-pounder gun in & turret will be
carried. The present model, however, is unreliable from a
mechanical point of viev, andcannot at present be described 85 |
war worthy or fit for use in a hot climate owing to cooling
difficulties. It is hoped, however, that this particula?
objection may not exclude its use in Russia. The mechanical
unreliebility is j1lustrated by its performance at the Bumper
Exercises in September ~ October. The 5l Infantry Mark IV
Penks employed ran an average of 150 miles in the four aays
asy country, fine weather and mostly over roads. At the
of the nxercises LO were casualties. 5989hours later,

T only 11 remained as casualties.

VALUE ARTER MODIHICATIONS.

The Ministry of Supply have obtained from the parent
ssrss Veuxhall Motorsg a complete list of defects and *
ng energetic steps to correct them., Some of the minor
es, as well as nteething troubles" have already been

€. The Ministry of Supply believe that the principal
can be surmounted by change in design. The War Office



acce .
mai“g; gaiihview. Until March 1942 the tanks produced will b:s
8% o5 b; : e p?esent type, subject to guch minor modificatiof
the 1 00(; ntroduced before then. It is hoped that some 590
modified bexPECted to be produced before that date will bé
Supply h y hand by January 1942. 1In March the yinistry of
Countﬁ ope that battle worthy tenks fit to operate in any
LB ti :ill be in production. There is, however, always &
of Su ? new defects may develop. In addition the MinistT¥
Ooncepg y propose that two of the Assembly Companies shou
Sorn ? rate on the work of manufacturing the components needé
co df ng 700 of the first 1,000 tenks up to pattle worthy
ndition/by Marchy The first 300 menufactured cannot

modified d will be used for traininge

-

PROVISION OF AN IMPROVED INFANTRY_TANK.

Le The Ministry of Supply has in hend aprangements O
DIOHS S rationalised basic tank design which could be adoptec
t9 Q1Iferent weights of armour and armament by means of
dl?lerent gear ratiose. Their plan also envisages standardis'
ation of parts as far as practiceble so as to reduce the nee
for.re-tooling. Steps have also been taken to prepare the
design for a new Infantry Tank of the same class &S the

Mark IV, and to avoid the mistakes made in connection with that
tenk. The new tank will not be put into production until &
model has been produced and has passed searching testse THE
War Office are anxious that the design an t of the
new tank should proceed parallel to th
of the modified Mark IV tank. In view of the possi
the modifications now being made might not result in & satis—
factory tank, this is most desireble. A new tank however

will take at least 18 months to develop.

SPARE PARTS.

The War O0ffice report that the spare parts position
very bad for all types of tanks, including the Mark IV

vy Tank. The Ministry of Supply admit that the position
not been saticfactory but claim that it 18 improving, and
they are going their best to put matters right. The

tion of spare parts presents technical difficulties,
iglly in the cas€ of a tank like the Infantry Tenk Mark IV

1 has not reached its final developments



TANK CARRIBRS.

8 i
64 Some tank carriers capable of cB‘I'I“Va]:rnghorﬁ;el@l w

LG
4O tons and towed on the road behind mechan A Ter types
some 10 tons are on order in the UeSeA. Some B 1arger

a few of the
have been delivered to this countryEggg. Tre adoptioDn giy o

variety have arrived in the Middle Minis
i 5 ks would relieve the
carriers ror all types of tan Sepigvaliby railﬁay con

Supply from the 1imits imposed on _ anks

ations and would increase the afiﬁcglvenziicgflgugoz mecﬁanic‘
' 3 > try Mark ank =

especially of the Infantry o1y are noping to ad

ally reliasble. The Ministry of Sup
considerably to the 1life of tracks,
and at present the provision ol carr

importance.

but this ma
iers is of great

RECOMVENDATIOLS «

7 (a) Manufacture of the Infantry Mark IV Tank should con
tinue and the detailed modifications should beé wld
introduced as soon as possiblee. Otherwise there wo =

be a considersble period during which we should posse

no Infantry Tanks of this typee

(b) Parallel to the continued manufacture of the
modified Infantry Mark IV Tank designs should be
completed and development pressed on with an improved
Infantry Tenk on specifications to be provided by the
War Office, after consultations with the Ministry of
Supply and manufacturers as to their feasibilitye

(¢) If necessary, some of the manufacturing capacity now
allotted to the Infantry Mark IV Tank should be
@1verted to the development of the new tank suggested
in (b)s. Every effort should be made to expedite
the production of a pilot model.

(d) The War Office requirements Tor spare parts for tanks
of all kinds should be given high priority.

(e) An extension of the tank carri
( rier prog
be considered. p‘;gyfmTe i
(£f) A tank liaison officer of appropriate/seniopity
:ﬁgﬁ%i ?e aita;hed to the Supply Department, and

devote his time to arranging close c

L ont

between the users of tanks, both in this countigtand

—F-

=
e
- B et it e mus e



other theatres and the Ministry of Supply’-e;EZ%;allr
the Design Department and the trial establlis
at Farnborough, in order that defects may be
reported and investigated, and the necessary

modifications introduced with the least possible
delay.

11lth December, 1941,



% MARK IV (CHURCHILL) TANK.

( Second Reports
‘[,L\
e aim in this second phase of the inquiry has

’}f%een zﬁf;scertain how far, under the existing system, the

Views of the Army as user of tanks are available to those
responsible for supply, namely the Ministry of Supply and
the manufacturer; end conversely how far the user is kept

in touch with production and modification of tanks. This is
especially important in view of the extensive modifications
being made to A.22 and of the design of a new model to
replace it if necessary.

2a The following have been seen:-

i

LS

‘e

Mirs Harold Macmillan, MeP«, Parlismentary Secretary, Ministry of Supply.

Sir William Brown, Permanent Secretary U . %

Major-General Crawford (D.D.G.T.S.) Deputy Directorg

General, Tank Supply _ﬂ " "

ir Wilfrea Linsell, Senior Military Adviser to the

ermanent Under Secretary of State War Office.

Director General of Army
eguirements (D.G.A.R.)

cherdson, Director of Armoured g
n 1

ighting Vehicles (D.A.F.V.)

eeks, Director-General of Army
pent and Acting A.C.I.G.S. + it "

i

ibsence of Major-General Macreadys

v < Ministry of Supplys

1€



Which wag
useful in confirming and supplementing information

Obtaine
d from other representatives, and some useful

informat ;
lon was obtained incidentally to evidence given OI

anothe g
er subject by Major-General Clarke, Director of

Arti 2
illery before a Joint Meeting of the S.A.C. &and EsA«Ce

on =
December 30th, 1941, A talk with Pield-Marshal Lord Milne

was i 3
concerned mainly with War Office organisation and does

not affect this inquiry very closelya

IT.
3e Horizontel liaison between the War Office and
the Ministry of Supply is on three levels, viz. the ground
floor concerned with detail; the first storey (the Tank
Board); the high level (Army Council and Supply Board)s

On the lowest level, information is exchanged on

*ng_Of detail between the Directorate of Armoured
ehicles in the War Office and two liaison sections

try of Supply, each confaining a number of

Géré who now work in close touch with the

£ the Ded.F.V. in the War Office. 0One of these

ons is attached to the Director of Design

.;and the other to the Deputy Director General of

—General Crawford), There is no co-ordinating

In additi
i
on there was an informal talk with Sir Walter Lﬂyton’

M ™M N

\p =

S




51: nOt

Liaison on this level is improving, but doe€s
£lve entire satisfaction for two reasons:-

(1) At the outset of the present régime at the EhplEsY
of Supply, officials of the Department, including it
lisison sections, were discouraged by Higher Alvions J
from visiting the War Office, which caused a temporary
break in the continuity of inter-departmental
relations, In practice however, this is gradually
being surmounteds It was found impossible to make any
progress in tanks without the very closesb iptePChange
of information and contacts, and these have 1n
prectice been resumed.

(i1) Owing to the partition of the once unified liaison
division of the Tank Department of the Ministry of
Supply into the two sections mentioned above, one
attached to the Design Department (Mr. Oliver Lucas)
and the other to the Supply Branch (the D.D.G.T.S«» |
Najor-General Crawford).

/Confidential Note., These two liaison sections used to

form a single Department at a time when design and

supply were under one head. Now these two branches

are separate and their respective heads are not in

very close contact with one another, but they are

both members of the Tank Board (see below paras 9)

which should to a great extent provide co-ordinations

As the War Office must have contact with both Design

end Supply and vice versa it was decided to divide

the liaison department into two sections. At present
each of the liaison sections is under the control of i
a junior Lieutenant-Colonel and congists of military 1€

= ficers who for the most part have had some service,

ough usually not very recent or prolonged service A

he Tank Corps. General Richardson was not very &

sfied with these liaison sections, and thought

ought to be combined under one experisnced head, iC
Major-General Crawford. In view, however, of
fact that Crawford works under Usher in Supply, S
0 not think he could very well absorb Lucas's

mn sectione This is a reform that can only be A
lished from within the Ministry of Supply. 0
1 Weeks thought that on this level the liaison
better than is generally realised./

General Richardson's Department is in close touch

—-h—



with the m
€ Tank Corps both at home and sbroad, In the Middle

East the DuA.F.V. who has = small staff sends full information
85 1o tanks in the Libyan cempaign. In the past this inform=
ation was not always passed on to the Ministry of Supply bub
General Richardson reports that in this respect the two
Ministries are now "tied up nicely." We have been informed
that the Ministry of Supply have a representative in the Middle C

RBast, and that they now pass on information to manufacturers.

Major-General Clarke, Director of Artillery, doubted whether, iﬁ
e e e oo s S 5

from the point of view of tank design and construction, theé
I

technical information from Libya and other theatres of war was
nearly adequete. Such questions as the real reasons for
failure of a particular tank required greater mechanical

knowledge than that possesed by officers of the Royal Tank COrpSe
Lp"his view the Ministry should send a larger tank mission to
the Middle East.  nmE ,

%Qﬁﬁiaison on the middle level is provided mainly by the

composed of =
. Mr, Burton (Chairman)

Ministry of Supplv. 10

Mr. Oliver Lucas (Controller-General S
Research and Development )

12
Mr, George Usher (Director-General 0:
Mank Supply)
Mr. Robotham (Chief Engineer on
Tank Design)e.
a

S
i

e e e T L Y wl a Yy I = U £ O L OI. .Llre aIlCJ. e E.LLuU.L_L.I.uy



Mejor-General Grawford (D.D.G.T.8.) and Colonel Greene of the
UQSQAQ

8.

fmbassy attend as tank experts in an advisory capacity.

Until recently the Board tended to deal mainly with

questions of detail, but at the last meeting it was agreed
that more time should be devoted o larger issues, and that
questions of policy could be raiseds

94 This revised machinery ought to provide adequate
facilities for proper discussion between the War Office and
the Ministry of Supply and the position is said to be
improvinge

10. Mr. Burton, the Chairman of the Tank Board, was
formerly Director-General, Mechanical Eguipment, but now has
no executive functions in connection with tanks. He is not a
member of the Supply Board and seems to be rather "in the air¥
For these reasons he is not in a very satisfactory position to

- co-ordinate the work of the Design and Supply Departments,

especially as the Heads of these two Departments do not
: ee eye to eye. In case of a difference of opinion

‘reports to Mr. Rootes, who is the final authority

IVe.
tiédn'on the highest level is the point most

those consulted. There was a natural

po S

-5
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their fee] i =
l LS
Ngs could not be concealed, The subject raises

issues ypj;
ich affect the orgenisation and conduct of the

Ministr
Y. of: Supply ang take us beyond the important gquestion

Of tankS i By
10 general and of the Churchill tank in perticulars

A plen '
b drawn by Sir Walter Layton is attached, which shows

ho i e
W lopsided the position is. Note especislly the peculiar

Dosition of Mr, Burton,

29

the Chairman of the Tank Boards

Apart from this the system of liaison at the

highest level is in theory perfectly sound. The Supply
Council, of which Mr, Rootes is Chairman, includes

Sir Robert Sinclair, a member of the Army Council and
Director-General or Army Requirements in the War Office, as
well as Lieutenant-@eneral Sir Wilfred Liﬁéell, Senior
Military Adviser to the Ministry of Supply, a distinguished

| ;anqiexPerienced expert on Administrative and Supply cucstionse

| In practice, however, under the present régime the
i

Gﬁuncil never meets. Under previous Ministers it
M

eet once a week or more. Sir Walter Layton said it
3 d

large for useful business, but General Lingell
B

d ta take decisions and was an effective bodye

!
<



the Ministry of Supply side Rnginesr Vice-Admiral 8ir Herold

arown, Controller<General of Nunitions Production, and

Sir William 8rown, when the Minister can spare him, are

members. Sir Robert Sinclair represents the Army Council on
the Committee. Departmental heads of the Ministry of Supply
are brought in to report, as required.

15e The executive Cmitt%a not deal with policys
and in no way replaces the Supply Council. Its main function
is to examine returns of production. It also discusses
telegrams relating to production by the U.Se.A., and the
Sestern Group, &s well as the Urgercy Production List and
similar matters. It fulfils the important function of
ensuring that aceessories are resdy st the same time as the

products for whiech they are required.

16. The reel successor to the Supply Council is &n

T rmal deily, or nightly, meeting of the Minister of Supply
p of officiale of his own friends in the Ministry,
} Mre Rootes, Mr. Usher, Mr. Lucas, Mr. Paterson

:.'Wton, a8 well as Sir William Browne. WNelther

, ir nor General Lil"Ebll » OO ADCDERK Kexti

nor ror that metter Admiral Sir Harold Brown

8¢ informal consultations.

1t those whc* he thinks can help him most in
pecmliarly difficult task, but the



virtual suppression of the Supply Council knocks the bot e

out of the liaison system at the highest level, and geriously

weakens the position &t this level of Sir Robert Sinclslr and

General Liﬁéell, the representatives of the "user," name 1y

the War Office,

Ve SUMMARY OF CONCLUSIONS.

18, (a) On the lowest level liaison on matters oT detail
between the War Office and the Ministry of Supply has
hed to develop itself in the teeth of discouragemen
from the highest quarter, but is now feirly 1
satisfactory and improving. It suffers somewhat from ﬁ
the present psrtition between Design and Supply of :
the once homogeneous lisison organisation in the
Ministry of Supply. It is difficult to see€ how it 3
can be much improved under the present organisation
of the Ministry. Some improvement might however be
made by an overhsul of the military personnel of ;
the Ministry's two liaison sections, SO &S to ensure
that officers with up-to-date experience are includede«

(b) On the middle level the Tank Board should now '
provide adequately for liaison between the two

Departments. Its principal weakness is the

anomalous position of its Chairman, who has no

executive functions.

(c) on the highest level liaison is unsatisfactory, ’
‘but this is not due to defective mechinery so much

. as to the failure to use it properly. The Ministry :

ill-organised in the higher levels, ¢

Vertical lisison is provided by the regular (
archy of the two Departments, which ensures that
cers, officisls and Ministers at the higher levels .
sufficiently informed of the work and problems ;
results of liaison on the lower levels. The lack
ohesion which is said to exist between Design

d Supply in the Ministry of Supply are a possible
NESSw

A Committee is at present sitting at the War Office

i



2?1 {;Bult in Improvements at the War Offlce end of

o saua%a?n system, The Committee 1a proceeding e

w16k ind lines, and it would be a miatake to interfere
h it by any recommendations at this stag®s

(f? The Ministry of Supply comes well out of th&.i&l%_ﬂx
cuantity  output og‘ tar o The curve of Proﬁu“t on

is rising rapidly, es it is in other articles or .
production. Ry general sgreement of witnesses thie is
dune not to the present régime dut meinly %0 the
maturity of the arrangements initiated by the
Department in the time of pravious Ministers of Suppl¥s,
but tributes were paid to the energy and efficiency

of Mr. G-orge Usher.

(g) It is too sarly to judge by the test of gua%ltxs a8
tea by earller

a1l the successful tanks were star 8

rbgimes, The successful Velentine tank was initiated la

by Sir Harold Rrown, and designed and developed bY

Vickers long befors the present régime., The

development of the fairly -uccessful cruiser tank was

initieted befors the war by Morris Motors, although

many mistekes were mede, probably owing to inexperience

in tenk construction, and the present offensive in

Libya had to be postponed while certain weaknesses 1n

IS I theae tanks were being corrected. The Cruiser tank now

- geems to heve mede good. Even the Churchill tank,

~_ for which the present régime is responsible was
Sroduced in sbnormal circumstances under instructions

igher Authority, and it is too early to say

ther it will eventually be 8 success or not.Exerlerce

Libya eonfirms that our tanks are all obsolescent.

n the whole so far as tenks are concerned, the

ent organisation, glthough rar from ideal, is

table, and with goodwill on both sides should |

po obzeperation betwoon Vezr end FRe‘RighedtPTevel.
' miscellancous interest are attached in )

Historical Note on Tank Organisation, which !

ly T heve not had time to check, is attached in L

ke
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APPENDIX I.

MISCELLANEOUS.

The following miscellaneous points of interest
came up incidentally:-

(i) The reason why Vickers were not given the work of
developing the Churchill tank was that the chief
Designer of the firm (the designer of the successf"ul
Valentine tank), after examining the original design
for A.22 refused to have anything to do with it.

(ii) The reasons why Fosters of Lincoln were not |
employed were first that in pre-war years, peing full
of commercisl work end not believing in the likeli-
hood of war, the firm had refused to accept orders
for tanks; and second, that after the outbreak of
war they had been willing to develop tanks but not

- to go into production. They have actually
developed the heavy 70-ton tank of Sir Albert
Stern's group.

(iii) Major-General Crawford, the most experienced
official of the Ministry of Supply in tank
production, is sceptical sbout the practicability of
producing & war-worthy tenk from such & defective
design as A.22. At present the aim is to make
A.22 capsble of running 60 miles a day for 6 days
a week, end this has been pretty nearly accomplished é
on two tanks, but he doubts whether A,22 will ever
be sble to run 1,000 miles on its own tracks, or be
£it for conditions comparable to those to which our 4
tanks in Libya are exposed. If this forecast
proves true the 1ife of & Churchill tank would be o
less than three weeks on active service, unless it
was found possible to prolong it by using carriers. g

(iv) A.22 will Dbe improved by the provision of cerriers, j
of which some three hundred have been ordered in d

the U.S.A. and a few (60) at home.,

(v) Mr. George Usher 1s a terrific driver and for the
fiprst time tank supply is making satisfactory
Progress, though the quality does not inspire B

complete confidence.
—



(vi) Mr. Robotham by general admission is making good.

(vii) Tne provision of spare parts is still unsatis—
factory to the War Office.

(viii) A good deal was heard of the desirebility of WL
Office reorgenisation in order to remedy the we
ness caused by the suppression of the M.G.0., 81
withdrawal to the Ministry of Supply of gll the
of ficers with education, training and experience
in the mechanical engineering side of weapons. it
Many proposals have been made, €.8. the Englpeerthe
Advisory Committee's suggestion to re-establish
M.G.0.; Major-General Clark's suggestion to bring
back the D. of A, with the Design and Research
Depertments to the War Office; an idea of
Sir James Grigg that the War Office should agailn |
become responsible for design and menufacture of |
weapons, leaving everything else to the Minister Ol =
Supply; a reorgenisation of the Military College ©
Science; its removal to Camberley and the raising
of the status of its graduates to that of PeSeC-s
chenges in the organisation of the Army council
itself by putting the C.I.G.S. definitely above the
other military members, etc., etc. The whole
question, however, is under consideration of &
sound War Office Committee and it would be unwise
at this stage to offer suggestions.

(ix) Teank development has been very much handicapped bY
the constant changes of the Ministers, and the fact
thet each Minister has either changed the organisa-
tion or brought new men into the pivotal positions.
In Appendix II will be found a short history as
communicated to me by Major-General Crawford.

Among the names that £1lit across the scene are -

Mr. Leslie Burgin
Mr. Peter Bennett
General Devidson
Mr. Hollyburn

Mr. Gardiner
General Hotblack

)
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A1l these chenges have occur

months over two years.

tenks et all!l

iﬂ#f

Mr,
Mrl
Mr,
Mr.
Mr.
Mr.,

Mr.

Herbert Morrison

Roger

Moises

Thompson

Geoffrey Burton

Beker (Chief Engineer of the
Metropoliten Raeilway)

Durrant

Sir Andrew Duncan
Lord Weir

Mr.

Jimmy Weir

ford Lithgow
Major Raikes

Lord Beaverbrook

Mr.,
Mr,

Rootes

Oliver ILucas

Mr, George Usher

Mr.

Robotham

General Richerdson, and
to a short

General Crawford, who, subject

interval during which he WésS with-
dravn by the War Office, has been
a fixed point in the storye.

red within a few

The marvel is that there are any

K

w
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LNEANTRY TANK MARK TV,

Summary of Papers.
10

1. :
8nd not always The papers on this subject are rather disjointed

to begin with i chror_‘°1°&’;iCal order. It will be convenient

Pattern known 8 summarised history of the tenk. The present
esigned to %S A22 was based on A20, an earlier pattern,

the first m'at Otallﬁ different specification. Possibly this was

but few of };i ake. "Actuslly the final designs of A22 incorporated
parents e characteristics of A20,"/ but undoubtedly its

e g€ exercised great influence on such important matters &8

the selection of th
e parent firm and iginal design. We
must therefore begin with A20. Tor 90 aniengta® &

il. 420,

Eéet Azoﬁwas designed at the beginning of the war to
c b? S SFaIf requirement for a new type of infantry tenk
épable of crossing wide trenches and eble to operate over Very

igiz and muddy country, in short for an attack on the Siegfried

%- . The preliminary schemes for A20 were drawn up by

he Design Department of the Ministry of Supply in October, 1939. !
Messrs. Harland and Wolff of Belfast were selected as the

parent company -

"to take responsibility for detailed design work,
production of detailed drawings and general parentage
of the project for design and menufacture."

arland and Wolff selected? Belfast is a long weay from

‘where the Tank Design Section was established. Was it

ast was at that time thought to be immune from the

attack? Or was it that the firm had sufficient

nd available lebour? Or had the firm had previous

e " tank construction? No light is thrown in these
his guestion.

Messrs. Harland and Wolff seem to have got on

ot models were constructed in mild steel, the VA
Wpon in the early part of 1940."¥ Then, and not ;
an order for 100 machines was placed with the firm.

: .re asked (presumsbly by Harland and Wolff) to

4 c the design and the production of individual units,

3 suspension, Veuxhall Motors, whose design superseded one
Design Department; for transmission and steering,

" Wwih the aid of three alternatives for gear boxes
amely Meadows Wilson, Devid Brown and Merrit

slutch and operating gears, Automotive

» tpacks, armaments, stowage and general

1 Depertment of the Mechanisation Board;

ne of Belfast were first consulted, and later
1t with this difficult problem.

collapse of France in June, 1940, A20 €
ime Vauxhall Motors had come very much into

e :

yort, Top of page Ble
page 1(c)e
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brought ?ieforBiginning with work on suspension they had now been

350 BeH4P. and fhe design of a new 12-cylinder flat engine of

even greater or the cooling problems. Hereafter they play &f
3 gart in the story, for as we shall see later

ar
(p agraph 13 tﬁﬁgj%%ggzggilgggg%bfirm for A22.
€8tined to becomg

SPECIFICATION. III. _A22,

6
5 . After the collapse of France the General Staff gave
a new Specification, including the following -

Speed 16 m.p.h. maximum, 12 m.p.h. average.
Suspension to be designed for big mileages.

Crossing of wide trenches and vertical obstacles not

important.
The machine was to be ready in 1941 and large numbers would not be
required.,
Te The specification was criticised later by the

D.DeG+/TeD. in the following terms -

"Dhe lay-out of this tank is reactionary in the
sense that at the reguest of the General Staff it was
designed to reproduce characteristics of the larger tank
used for assault purposes in the last war, rather than the
modern conception of the relatively high speed tank capable
of long distances, upon which so many years of development
work had been expended. The effect, therefore, was to
resuscitate most of the unsolved problems of the 1918 tanks,
| t) was not realised that a number of these problems

fundemental to the heavy tank." (Appendix 6.

That criticism, which, incidentally, seems more
the specification for A20 (para. 2 above) than that

t made until 6th September, 1941, more than a year
ecification for A22 was adopted. It should have been
'%1me. But there is no evidence in the papers -

That the General Staff consulted the Ministry of
gbout the practicability of designing a suitable

+to meet their specifications.

at the Ministry of Supply asked for such
ations. It is noticed that the War Office (the

e not represented at the preliminary meeting
2th, 1940, to settle the design. (Main Report,

Ele 20

any joint consultation took place between the
artment and the using department about the
or the design.

e General Staff consulted the Heads of the
the specification or design - but that,
. not appear on Ministry of Supply papers.

£ might be guestioned on this point.



ION OF 9,

Design D After the issue of the specification the

B Middlesei)azggint (which had now moved ?rom Staines to southalls
NT FIRM Messrs, Har €d out the preliminary schemes for A22e.

E=Ss Vauxhall Moiﬁnd and Wolff eppear no more in the story, a8

design by th rs, who had been introduced to the problem of tank
Were chosen ggrtﬁgrk on the 420 engine, cooling and suspensi;ga
o] s barent firm for th esign. The reaso
E1lven in the official papers are s 2

e "Because of the great interest Messrs. vVauxhall
ors had taken in the work, and the facilities they
%gssessed for research and development, it was clear
deey were well fitted to act as parents for the new
Slgn-.-..-." (Main Repor“t, Page 3’ Para'z(j))

The Tirm accepted responsibility on the 22nd June, 1940

10. High tributes are pai ficial
paid throughout the official
%ﬁcuments to the energy and skill of this f?rm, butb Ezimﬁ_iﬂglg
€ resqltg do not appear to justify these encomiums from the
point of view either of design, detail or workmanship.
Moreover the firm had had little, if any, experience of tanks,
tTaCK-laylng vehicles or heavy vehicles above lorries of about
30 cwt._ Neither this firm, nor any of those mentioned above
eppear in the Official History, Ministry of Munitions, Volume
XII, Tenks, as having taken part in tank production in the last
war, Whether any of them constructed tanks after the war is ;
not known. Moreover Vauxhall Motors were criticised
afterwards as having been responsible for the parts of the
tanks which were found most defective, especially suspension, »
described as "the outstanding problem." (Main Report, page 3, '
para. 5) Would not this be expected with a firm connected I
mainly with light motor cars and lorries and uneccustomed to
either tanks or heavy motor vehicles?

LACK OF While the tank was being constructed certain

1 designers of the D.T.D. staff were sent to Luton to
[ESSTSe vauxhall Motors in launching the new schemes,"
ocess began on the 27th July, 1940, and the starf

:d with the firm until the 1l th September, 19L0.

pritt, the Head of the Design Division, was also stationed,,
' It is clear from the main report (page L) that this
not work very well.

‘ WIn these very early stages, however, matters wereF

ade difficult by the presence of a representative of the

Ministry of Supply Production Department (Major Raikes)

uestions of design were often disposed of by

nce to Major Ralkes, rather than by seeking the

vice of the DeT«D. Design staff present. After the

o Staff left it became even more apparent that

Vauxhall Motors did not intend to consult D.T.D.

1y trusted their own people to make a

v job of the tank. Whenever D.T.D. officers

d to follow the development of the design and to

opinions on how certain matters should be dealt

were faced with the fact that the firm was

h full responsibility for all the main

es on the development of the tank, and considered
ere the £inal authority on matters of design.,"

it is clear that any lack of co-operation was :

;-Do and. its staff,. ‘J

s Under the parent compeny's scheme modific ations
s being introduced into the tanks were to be approved in
sign form by the D.TeDs before being passed by the parent



pPRODUCTI ONel3.

comp

Motoigyd§3 ﬁi?ufa“turer;. In the case of A22 hoWeVver, VauXhall

modifications tiom@ly With the scheme. They introduced

finalisegd deta_lat they deemed necessary, though copies of the.s

informatio } ed modifications were sent to the DeTsDe for hi
n. The attention of the D.D.Ge/I.D. (Mr. Lucas) Was

drawn to thi 2
was the upgiit?n the 5th August, 1941, but we are nob told whe

arose owing to During the process of production great difflcgltles
supply. S Oigregsu?e £rom some quarter unspecified for ea
e Warninélclslb of the Tank Design Department gave ded. AS
early as the 11{?’ but they do not seem to have been RIEBEE,
D-G.%.T, 11th November, 1940, warning was glven by DeTeDe

"Grawing attention to the risk of a prolonged gevelopment
period before the machine could be regarded as & fully
relisble end serviceable unit." (Main Report, page =

laSt para.

%L the Ministry of Supply were cautious, the Firm seems tO have
tﬁ#en_the opposite view and wanted increased orders even before

e pilot model had been handed over and regardless of the
statement ih the War Office specification that large numbers SoZie
not be required. (Para. 6 above)

®at the meeting held at Luton on the 12th February,

X An obvious 19L0% the firm pressed the representative of the Ministry tO

misprint
for 1941,

PRODUCTION
OF A22.

push the figure of one per day up to ten per week. Although
during the design of this particular tank the need for large
numbers of tenks became more and more urgent, the wisdom of |
applying so large & scale of production to so new and
untried a mschine caused great concern %o those who had had
previous experience or tank worke." (Main Report, page

para L.

1l The first pilot model of A22 was not received DY

the Hxperimental Wing of D.T.D. until May 24th, 1941, eleven

months after the firm had accepted responsibility. Incidentally

it should be noted that this compares badly with A20, the first
pilot model for which, it will be remenbered, ran in the early

part of 1940, though the parent firm, Harland and Wolff had

only taken responsibility in October 1939 at earliest. It should
be noted also thet early production of pilot models is & point

on which the Engineering Advisory Committee lays great stress 5

(4CoBe (L1)39, paras. 30 = 35)

15 7o return to A22, Very serious defects were

revealed from the outset of the tests. In spite of this, to the

horror of the officials of the Design Department the tenk was put
into production, and oven issued to units of the Tank Corps
although still untested and unacceptede The O0fficials issued
repeated warnings. Thus, apart from the warning of 1llth November,
1940, guoted in paragreph 13 above, a Design and Experimental

Meeting on 16th MNay, 19L11, endorsed & recommendation that

had already been made by Mr. Durrant, one of the leading design
fficials, in favour of curtailing the production of Teank,

ry, Mark IV, until the reliability of the machine had been

d. (Appendix I to Main Reportl Again on the 12th September,

«TsDe reported that infantry tenks Mark IV were being

vVauxhall Motors to the Service, though they “were still ;

the development stage, and D.T.D. had not accepted the

. as a whole." The opinion was expressed "that production E

of the machine should be stopped until sufficient development work
had been carried out to ensure some finality of design, which I

would result in the production of an efficient fighting machine,

-
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Once more e

" {
to D.Go'.[‘.TVfarnlng was given by D.T.D. in a Minute addressed

the rj on 11th November, 19,1 drewing attention tO
machi;zkcof & prolonged deveiopment period before the
serViceab?_UId be regarded as a fully reliable and
© unit." (Main Report, bottom of page L)
But prodgucts; .
continuesczlon 8till went on, and to judge from these papers

= o-day. he i nsible
ior the decisiona The papers do not reveal who 1s respo

DEFECTS . 16 : !
Tory oxtenaive, RS defects of the infantry tank, Mark IV, are
Seahe Slve. The main defective units include - mudguards,
petrol n, engine, gear-box, steering brakes, cooling systems
S system, electrical equipment (para. 5 of Main Report)e. e
ThepqéSlon? as already mentioned, is the "outstanding probleim.
e Appendices reveal many additional defects. In AppendixX 5, for
thample,_the fundemental defects are stated to be the layout of
€ machine, suspension eand cooling. In addition are mentioned
& number of detailed defects including track, engine, gear-box,
clutch, final drive, parking and steering brekes, petrol system,
turret!qelectrical system, mudguards. Many of the difficultics
are sald to be aggravated by a poor standard of workmanshipe
Appendix 10 mentions no less than 99 items in which defects were

found, many of these, of course, being in the nature of teething
troubles.

17. The following are some of the comments picked
out from the various minutes in the Appendices -

e "In the casc of the engine, for example, this has

' ret been able to pass its acceptance type test. This is
00-hour test and, so far, I understand that the engine

) been capeble of doing about 9 hours."

z 3, 20th July, 1941).

roadly speaking, in an attempt to provide a
fighting space in a large heavily armoured tank,
t space has been allotted to accommodate the
ikely to provide a relisble service, and it may
aid that all the major troubles experienced are
various expedients which have been adopted in
tain this ende" (Appendix 6)

minute to A.D.D. from D.D.Ge/T.Ds dated 6th
Appendix 6, speaks of

ndemental errors in the layout of the machine.®

an safely be said that, although nothing is
spect of making this vehicle reasonably
peed originally specified is sufficiently
t in the category of the practically

ver, General Staff are preparcd to

he meximum speed, not merely for training
 battle as well, it should be possible to

e a vehicle having a kes=== standard of

ity equal probably to the less satisfactory
s at present in service, and it is important
t this can be attained within a reasonsable
considerably less emphasis is laid on

as there can be no doubt that the resistance to

_5_
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rogr
roduction P g rgent

ch
ange imposed by a high pressure P
duction of U

seriously militati
modifications.“a ing against the intro

1 “"there is no justificatio
ggﬁiclg could be put into service 1
deve1WIthout devoting at least another
not opr.nent and testing S e Giaeie rbioiviein 010 0010 01N
e i single p?ecedent in the whole history ©
o elopment which would justify any other pres

inute by Mr. Little to Mr. Durrant, and passed bY e
DeG.T.T. with a comment which includes the following =

) "Phere is a real risk of a prolonged develoPment
Per}od before the A22 machine can Dbe regarded as 2 s
relisble and servicesble unit." (11th Novembers 1940)
In an unsigned minute however dated 1lst Julys 1941

(Appendix 10) occurs the following = e

wIt is considered that it would be very inadVisable
ts pending the

to withhold delivery of tanks to uni
culties. The regult oOf

rectification of the diffi ___________———————-‘—"-'
be to clog the production 1ines of the assemblerSs and tO
Preak down the entire organisation that has been set_up to
Toduce the vehicles. None of the defects are 2s serious as
to offer no prospect of reasonably rapid rec i and
hould proceed, but ;
w speeds

it is felt that the issue of vehicles S
that units should be instructed to drive them at 1O
‘and to avoid unnecessary wear and tear."

~ The remainder of the papers from Appendix 10 onwards
ly of reports of running experience at Farmboroughs
appalling 1ist of defects, far too numerous 6O

They appear to affect almost every part of
eems to have penetrated everywhere inside an

covering the look-out places, the radio
aratus and f£illing the 3" howitzer and the 2"
mming the arivers and front gunners periscopes,
rret and rotating commender's look=-out, and
etting the control of the machine. The engine was
days to remove = but these are only one or 75

this would

at

d.

pe
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SECRRY, oo 10.10.41.

SITION.OF TANKS.
h et fi""\.ﬂ'-%\)

4
The present situatioh as regerds Taenks is Very
disquieting and has been brought into prominence as a result of
€ recent large-scale manoeuvres.

In brief the position appears to be that of the ngive
different types of Tank now in production, two only are v y
reasonsbly relisble from & mechenical point of view, namely,
the Vickers "Valentine" and the Morris "Crusader" - these are

toth Telatively 1ight machines and are regarded by the Miﬂﬁl’y
88 t0o small and too lightly protected to face a German Tant.

Of the larger machines the Infantry ik,II, though well
protected, has always been, and still remains, so unreliable /
that it cen hardly be regsrded as a satisfactory fighting L

- machine, except within easy reach of a fully-equipped repair base. * |

The most disquieting feature of all, however is the

position as regards the heavy 38-ton Mk. IV (Churchlllj. This
machine is now being put into production on a vast scale, and a
Yery serious proportion of the manufecturing facilities of the

country is being devoted to its production, Messrs. Vauxhall

Motors, Herlend and Wolffe, Leyland Motors and others are all

fully engaged upon it, while dozens of firms are sub-contracting
components,

Put quite crudely, this Tank simply does not work, nor
does there appear to be any prospect of meking it work without
E%gy radical alterations, as to the nature of some of which no
WO people are agreed,

LA

TRY MK.IV (CHURCHILL).

This is a relatively heavy tank of about the same

t as those used in the last war, It was designed at

i with an anticipated weight of 28-tons snd was to be

ed by a 240 H,P. Meadows petrol engine. The transmission

. (in this case of the controlled epicyclic type) was

y Messrs, David Brown. It mounts a two-pounder gun, |
owitzer or bomb thrower and one machine-gun - a very |

‘armement it would seem for so large a machine,

Its protection consists of 90 m.m. frontal armour, 50

» r and a 63 m.m, plate protecting the rear; the

, however, is only very light plating, ;

more prototypes of this machine were com let

L0,  The Tirst trials showed - P o

ht insteed of 28-tons was actually about
s since grown to 38} tons,

le power was not nearly sufficient,
ks and suspension were heavily overloaded, '
re then asked as quickly as prossible

ngine of 350 H.P. to replace the B
with remerkable promptitude, Equipped




Components,

(1) Engine
outset that_%ﬁé—scandim the last war it was realised at the Very
tions prevailing in a Tank called for & very

specialised

P fromalllgouimrthodox type of engine, snd a full renée of

put into productiog 330rH-P. was designed in 1916 end at once
l.  The specialised conditions were:-

(1) Cooling,

(a) In a Tank the entire cooling system hes ¢
be enclosed within the armour~plated hull.
(b) The cooling medium (sir) must be introduced
and discharged through bullet=proof apertures
which must be kept as few and 88 gmall a8
possible,

th _ In view of the sbove considerations 1t was obvious (e
bhe cooling air must be strictly rationed and that the engine M1®
be so designed as to dispose the minimum possible wagte heat ©0
the radiators - this wes achieved by:=

(a) Separating the pistons fprom the crankcase and cooling
them independently by the air induced through the
carbuvettors; this served the double purpose OF

relieving the rediator from & considerable part of its
duty, end, at the seme time, obviated the necessity for

oil cooling.

(b) The exhaust passages contained in the water-cooled
eylinder (from which the intensity of heat flow is very
high) were reduced to the sbsolute minimum.

le the cooling Was carried out

. Wherever possib
* pegenératively.

Tt was realised that, if the crew
mPortable, end the risk of gas

stem avoided, steps must be taken to prevent,
eny radiation of heat from hot surfaces,
these, therefore, were air jacketted,
passed through the radiators; at the
kage of the exhaust due to a
ing gases would be carried

nossible,
wst pipes;
ich had already
the event of any lea
o7 cracked pipe, the escap
the jackebting air.

Poisoning. In order to obviate any risk of

ine crankcases were sealed hermetically end
d agk a pressure ’;glow atmosphere - any fumes
cose were exhausted and subse
o the exhaust. gt

» interior of the Tank was mai

‘atmoapheriu by a s‘eparatel?fgi?wergn

es from the gun barrels or empt

- discharged outboard, el

id down that under no ei

e from the exhaust, e
sed. This called Tor a

icaetion so arrangeq

s cut down to the sbsolute
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1 of these lessons based on forethought and

Office haas%nce the last war the declared policy of the Ver

N to make use for Tenks of such commercial
;Zgizle Petrol engines as miggt be availsble; this policy WeS
& fteined almost $411 the outbresk of the present war, Whegnes
Wzieogfice Suddenly realised that no commercial vehlcle eng

€ing develo
minimum required % t was their policy

Ng Tank was 150 H.P, It W

also to use only Petgg{ engines on the perfectly logical graties
that Milits

- ry trensport vehicles used petrol, and that it was
undesirable to h

ing the
ave to su two different fuels. Dur
last ten years, pply

d

_ however, the high powered petrol engine fg? ol
Service had been displaced almost completely by the Diesel; d
thus there were no high-powered petrol engines available en
even the more powerful Diesels Pitted to heavy commercial ting to
vehicles were not nearly powerful enough. Instead of seb p <
work to develop a suitsble engine or range of engines as Wa

done so successfully even in the middle of the last war, agw
excess of compromise was adopted, with the result that noh Z is
types of Tanks share the same or even similar enginesj ther

no consistency as to fuels, for some Tenks have Diesel engines,
others petrol,

e
It will be observed that the smaller powered Tenks ar
equipped with Diesel and the higher powered with petrol engines,
] converse of commercial experience and usage.

Guns.

All our Tenks, light and heavy, are each equipped with
ounder high-velocity gun mounted in a powger—operated

with one or more 7.92 m.m. B.E.S.A, machine guns as
grmement.

The 2-pounder is said to be an excellent gun w@th a

2locity of about 2,800 ft. per sec, Firing solid armour-

ot, it is said to be able to penetrate 4O m.m. armour

al impact at 100 yards. With capped shot the penetra-

eported to be increassed to 50 m.m.  Until comparatively

the War Office have insisted that this gun is amply

for any Tank and that nothing larger can be anticipated,

Tenks are designed to mount it. lore recently, as a

urgent pressure from meny querters, a six-pounder gun

 muzzle velocity has been developed but as yet no

;eble for mounting in a Tank exists, nor has

been reached as to how such a turret should be

ther hydraulically or electrically, None of the

ent available except the T,0,G, are capable of
6-pounder without extensive modification. 4

n of the Cruiser lik. VI is, however, being

mount a 6-pounder in a turret designed by

thert & Pitt of Bath.

here is also in hand a modified vers
¢ used as a gun carrier carrying a 2
menner as we modified the much la
war, to carry either a 60-pounder o

ion of Infantry
S5-pounder gun in
rger Mk,V Tanks

T an 8,2% howitZer_

tations
n of engines, all being either adaep ViRia
impp°v18atioesfgned for quite other purposes, or hastily design

(5]
ped of spprecisbly over 100 H.P., while the VeIy

;
i
5
\
|
p

<




d suspension
il the tracks an 5
’ g&r\e‘nis little prospect of %
ed machine being
d turpet
now g

er
able to carry a mc}rl-i};:::ihave
 oxtrons o [ auzggt Tanks shall
to the other extreme and are demandinge liat Tenks
be e 3=inch 1 =pounder guns, but e;:c gﬁn =
*Js » NO T&nk yet designed could mount such
accommodate its heayy and bulky emmmition,
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