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"BSTRICT

.fter .lamein, in Qctoosr 1942, and vith the advent of the Shzrman
1751 the relativs performancz of the Pritish and Cerman tank guns approached
parity.

P TR

This study was undert

in order to examine the supposition that
woizht of numbers was the dociding facter in tank battles after 1942, Ths
Tighting in Normandy ==s choscn or cxominatien as it w considzsrcd that it
would offer the sreatost amount of dats for conditions which wirc vy no
mzans advarsz to the Gerrans.

The contents of the papsr zrc dealt with under the following headings:-
(a) The historical aspzct of the armourcsd fighting in Formandy.
(b) The analysis of tonk zctions.
(¢) The apolication of razults to possible Tuturs war.
The following is the summary of the main conclusions: -

() During the major offonsives in llcrmandy in July and sugust
1944, the British had four times as many tanks as the Germans,
though in battlc it is possible that the nunmcrical advantage
did not cxcezd 2 or 3 : 1.

(b) Two Dritish tanks wsrz succossful when opposcd by onc encry
tank. Tn the cascs whorc Gritish tonks opoosed cnemy SP and
towed . /tk guns th:z ratio was 5 @ 2.

(c) The British numerical superiority which brought success in
action was grester during the Norzandy fighting than in similer
actions averaged over the whols of World Var IT.

(d) In general it would anpear that the British and cnemy percentage
tank losscs in succcssful and unsuccessful actions were less
during the Mormandy fighting than they were averaged over
World var II.

(e) For thc period under revicw the following moan ranges of
engagenent obtained for the types of country shovm: -

(i) Open, 1200 yards.
(ii) Close, LOO yards.

(£) Both British and cnemy percentage tanl lesscs were higher
in open country thzn in closc country.
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(g) To counter cach major Russiar front it would scem that the
4llies would require more than 1200 tenks and SP guns. This
presusposes the assault from a major front to be undertakon
by two mechanized divisions contoining 1800 tonics and 600 5P
guns. These are numerical indications only and are baszd upon
the continuance of = similarity of coffectiveness as that which
existed between the British and German tdnks in Normandy, ond
without considering the advent of new weapons znd toctics,
Within these limitatiens it would further scem that the llics
would requirec 2 replacement rate of between 150 and 200 tanks
and SPs for every 1000 committed in successful defence, compared
with Russian losszs of 800 to 1600 if unsuccessful.



LY OCFRATICH.L  REGSH.RCH GROUP

P EOR DU NO. S.6.

;. SURVEY OF T 1K "LRF'NE Ii' FUROCE TR0 0-D.Y TO 12th .UGUST 134L.

CONTENTS
INTRODUCTIQN 2D OBJECT 1
IETHCD 3
THE HISTORIZ.L .STECT OF THD PIGHTIIG Ii¥ NORILIDY
General 5
Enemy tenk strongth T
The offznsive te the 38 of Czon 8
The offonsive to the SE of Causont 9
German tank losscs in Formandy 11
THE _N.LYSIS C* T.MNK ..CTICIS
General 13
r1licd tanks versus encmy tonis and /Tk weapons 14
Tosses sustained by tanks in action 17
. The average rangzs ot whici the actions wore fought 18
The success attending the side which fircd first 19
The influcnces of tcrrain on tank losscs 20
Conclusions 21
THE .7 TICATION OF RESULTS TO TOSGIDLE FUTURE Wik
General 22
The Germen offensive of 1940 2l
The .l1lied offensive in NMormandy 25
Russian tactics and tank strensths 28
Synthesis 30
LTPENDICES | Appendix
Sources cf information A
Summary of acctions and general analysis B
Estimated strengths of German formations at 23.59 hours
19th July, 1944. C
Typical Soviet 'Front!' D

Reguested by S./:C

86/research/ 736







JBY  ODERATION.L RESELRCH GROUER

JAEHORLNDU NO. C. 6.

.. SURVEY OF T NK ¥.RF.NE IN EUROPE FROM D-DiY TO 12th AUGUST 1944.

Preparcd. by: H.G. Gee
INTRCOUCTION JND OBJECT

1. The Sherman with its 75 mm gun first mede its appcarance, in any
large numbers on the bzttlefield, at flamein, Trior to this thc Geroan
tanks had cuigunned those of the ;.llies, but the introduction of the 75 mm
broubht the striking power of the two contestants nearer pority.,  Henee,
bzfore Qctober 19!;.2 ‘the history of tank encountecrs during Torld War IT 1s
.mainly a succession of victories for the Cermen .\frika Corps; after this
datz the success was preodominently with the 1lies,

2. Vith the nearcr parity in gun performance of the British and Gormen
tanks, it would logically scem that weight of numbers was the deciding battle
factor during the lattcr steges of the wer.,  This study vos undertalen with

a view to examining -this supposition, and it was considerad that the fighting
in Formandy would offer the best opportunity of studying the factors which

led to the [.1liecd success under conditions which were by no mcans adverse to tt
Germans,  Only the events in the British sector arc dealt with in detail here,
and it has not been possible to take into consideration any tactical features
relatine to the front held by the United States which may have affected the
“issues,

METHOD

3. Th2 contents of the paper are dealt with under the following threce
main headings:- .

(a) the historical aspect of the armoured figzhting in Normandy;

(b) the analysis of tank actions;

(c) the application of results to possible future war.
4. Data relative tc some 250 actions between D-day and 12 :fug. 1944,
were extracted from the official war records as listed at “opendix &. -
4 certein number of these octions had to be discarded due to 1nsufflclent
detail, but data relevant to the remaining 112 are recorded in Appendix B.

THE HISTCIC.L .SI'ECT OF THE FIGHTING IN ll-IOR]LIHDY

Gcncrél.
5 Then we compare the recorded numbers and losses of German and British
tanks involved in the Normandy fighting, the verious sources of information
give a conflicting picture. . Even though the figures have been cross checked

where possible, they should only be teken as an indication of those involved.
Nevertheless they are considered adequate for the commarisons which follow.

-1 -
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6. During the Mormarmdy fishting, the nost immortant oncrations wers those
carried out to the S,E. of Ceen and to the South of Coumont. For thesz two
opcrations it was found that the battle dispositions of the major German anmd
British units could be ascertzined from the official records with a fair

depree of accuracy. Thesc dizpositions o~re shown on the troces ot fependix C.
For the purpose of this rcport, it is perhaps unfortunate that there is no
record of an unsuccessful British attack on the srme scale as the two offensives
considercds, It was thought that the .rdennes offensive might be of use in
this connection, but the information availzsble on the Germon strengths was not
sufficiently rcliable for it to be. uscd nere.

Zneny tank strength

Te On D-day there werc nine Tanzer Divisions in France, with a total strength
of between 1000 and 1200 tanks, end slightly less asscult guns (800), To these
were leter added the 130 tanks and 100 assault guns from the 9th znd 10th Panzer
Divisions which were withdrawn from Toland, By the middle of July the German
High Command had becomc awarc that the Normandy invesion was the main 5llied
effort. By the 16th July, of the eleven Panzer Divisions available, between

5 and 6 were opposed to the Eritish forces, two or three werc still with the
15th German Jrmy in the Pas-dz-Calais area or in reserve, and the remaining

two or three were distributed along the .imcrican scctors., The strengths of

the German units on 19th July arc given in .vpendix C, from which it will be
seen that the enemy still.had 2 1little under 500 tanks and 800 assault guns

to countsr the mounting British crmoured offcnsive. The distribution of cnemy
units along the British secctors prior to the offensive to thz south ecast of
Caen are.given in .,ppendix C1. At this stage of thec battle the British forces
totalled between three and four thousand tanks. Two major allied offensives
followed - one to the S.E. of Cacn and a sccond to the S,E. of Caumont.

The offensive to the S.E. of Cacn.

8. - The %1lied offcnsive to the south cast of Cacn vas perhaps the opening
move in the final breakthrourh since it not only contained the cnemy défences

in that area but also distracted the German zttention from the other scctors,
thus aiding the later operations. The main [1lied attock wes put in by the

7th, 11th and Guards ..rmourcd Divisions with between 700 and 800 tanks at their
disposal. It will bz seen from appendix C that the enemy units opsposing the
4llies had available about 140 tanks and 70 assault guns. The overall
numericel advantage was thercfore of the order of four to one in favour of .

the Allies. Although it wns not possible to determine the numbers actually
comnitted to battle, it is likely that the .illies with their greater numbers
held more in reserve than did thc enemy. Thus the ‘acfual numerical advantage
obtaining during the battle can only have been between 2 @ 1 and 3 : 1,

a value suggested by the analysis of datd (pare. 14). = Thoe thrust was successful
but not without a certzin loss of men and mechines, mainly as a result of the well
camouflaged scroen of anti-tank guns deployed by the encmy. J .

The offensive to the S.E. of Coumont.

9. The main British armoursd thrust which lead to thc breakthrough in
Normandy teok place during the latter part of July and beginning of lugust
in the area to the south cast of Caumont. Coming so soon after the Caen
fighting this offensive was only made possible as a result of a rapid switch
of armoured units. The disposition of the main contestants on 30th July
and 2nd August arc shown in ippendices €3 and Chk.  Nearly 1200 British
tanks, attacking through the poor tank country of the Botage, were initially
opposed by a negligible number of encmy anti-tank weapons, some 50 tanks,

30 assault guns and 50 towed cnti-tank guns. During the carly stoges of
the offensive the British forces greatly outnumbered thosc of the cnemy.

By Zugust 4th however, after considerable progress. had becn made on the
right flank, at least another two encmy Tanzor Divisions were comaitted
against the sucecessful 11th and Guards ..rmourcd Divisions. By this time
however the main objectives of the offensive had boen realiscd, and the
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complete decfozt of the crumy forces in Normanly vas ot hond,  During this
offensive the 8th ,rmourzd Division on the Dritish left flank was considerably
delayed by a Germen Infantry Division equipned -rith o nominal number of anti-
tank guns, iS ropnrds the 11th and Guards jirmourcd Divisions it was not
possible to determine from the records the actual numbers of tanks committed
by each sidc. From the actions available during this period it would scem
that in battlec the British tenks outnumbered those of  the- ¢nemy by between
3 : 1eand 4 ¢ 1

10. In these two major offensives it will be scen that the British tank
forccs hed a numerical supcriority over the encmy in battlec of betweén 20 @ 1
andt 4 @ 1 Th: analysis which follows of our own =nd cncmy losses for
this seriol should be considcred with this fact in mind.

Germ2n tank losses in Normandy

1. The Cerman tank losses inerecascd considcraply aftor D-day ~nd for June
an2 Scpiember thcy outstripsed production (7). - During thesc months the Panzer
TNivisions lost 2s many tanks 2s they had done on the Tlussian and African fronts
during the whole of -1343. n estimate of their casuzlties between D-day and the
12th .upust is as follows (6):- )

Table 1 -

Opposing Encmy tonk losses botween D-day and 12th lugust
411ied reriod k. ITT & IV k. V ik, TI. Others  Total

LTTY ) KO. Dem. |-KO. Dam. | 0. Den. (KO, Dam | KO + Dom
1st. cdn. 123/7-11/8] 6 2 13 5 10 2 - - L8
2nd. Brit. | 6/6-12/8 1223 129 {249 123 [122 52 [0 61 9219
1st. US. i 6/6-6/8 * - : 82 : - 3% |- 27 - 52 195
| H H n i i - 1
MOTE: -

(2) Destroyed tenks ars included under KO.
(b) The US .rmy orly counted 'captured' tanks.

(c) Destroyed tanks countad by the 2nd British .\rmy also include
those attributed to 2ir action but these are estimnted at not
more than 5¢ of the total.

1ee On the British sectors it will be seen that between 1200 and 1300
Germ=n tanks were put out of action. During this period the 2nd Lrmy

“ost 1267 tanks from all causes (records of DDME Stats 2nd Lsrmy), and it

is cstimeted thot the Cenadian losses were of the order of 300 tanks., It
is concludcd that when tie campeign in Hormandy wos w2ll under way the 1st
‘ap? 2nl Srmics had four times as many taonks at their Jdisposal as the eneny
units opnosing them. It is not likely that such a high numericel adventage
wos moiniained in battle. - The total losses of .1lied tanks werc only 2
little greeter than the battle losses of the enemy, nomely 1600 os against
1250 - a ratio of aoproximately 1.3 : 1.

THE AM.LYSIS OF TAIK JGCTIONS

13, The 112 actions waich werc extracted from the war diaries on the
fiphting in Mormandy are given in ippendix B together with the results of

= 9
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the general analysis. Where possible the figurcs arc compered with the
comparable overall values from world Jjar II (.ahov"n in brackets) as given
in MORU Report Ilo. 33. The m2in results which emerpe arc discussed below »

in the sequence they. aspear in the /igpendix.

41licd tanks versus encmy tnnks and J,/Tk.. wenpons.

1. In the general snalysis which was adopted the ratios of 4.11.1.13(1 to cnemy
tanks have been calculated for success by each side, The detailed results
obtained arc shown in Table 3 of .ippendix B. In most of the specific actions
considered however the numbcrs of incidents are so small, particularly for
eneny successes, that only the zrouped data ore shown in Table 2 below,

Table 2.

Results of tenk cctions

Type of | Ratio of .1li2d to Enemy for

gazemant O :
Engagemen allied success Encny success

1. 41lied tanks ke i
b 2.2 (1.6) 1.5 (1.1)
7T TEnemy 't:mks*-----“ % o T D ) o )

2. “111-..(1 ‘tanks

S N s P Y . )
) SPs and tow‘,d 2.5 (1.8) A -1.8..(0.6)
L/Tk, guns i
(Figuras in brackets ars the comparable overall values for 5 i

Forld Jar II - se ]LM.J Report 33. )

It will be secn that on the avsrazz 11 Lllied tanks were successful when
opoosed by 5 enemy tanks, whersas 3 were not successful against 2 of the
encmy. Thus it would scem that .uring this period two Allied tanks were
required to overcome each of the cnemy's.

15. . The numerical superiority suszested in Teble -2 for success in tank
" versus tank actions wos zdequately covered, since we have already secn that

the Allies had four times a$ many tanks 1n the Normnandy fighting as did the
enemy (para. 10). It is quite possible that the relatively greater numbers

of 4llied tanks with the corresvondingly increased exposure to risk had a
bearing on the ratios which are given in Table 2.  Thers would appear to

be some' supnort for this supposition in the marked diffcrences in the values
for Normandy'anl the average values for thc wholc war, No atterpt could be -
made” to takeithis into account in thc present pa per but the problem recommends
itself for further study, - 5 ;

. 16. In like manner it will be seen that about 5 Allied tanks were successful
against two znemy SP ond towed anti-tank guns. It is the valucsin this

case which show the greatest veriation from th: overall war fipgures. It is

felt that thesé discreopancies arc due either to the somples or to the relatively

high numbers of tanks we had aveileble:ond.are not an indication of a

deterioration in the quality of ;llied armour during this phase. It is

possible too that the cnuemy Sis contained a hisher proportion of 88s then

on previous occasions. ) . :

Losses sustained by tanks in action

17 Details of the percentage losses for tonks in various actions are T
given in Taeble 4 Appendix B. It will be scen thet there is & fair degree
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of agreement betwoin the fipures for liormandy 2and tho overall valuzs for the
WAT. The groatest discrupeneics arc to be Tound in the vnlues for perecntame
losses in unsuccessful zitacks. This mipght well denote a aifferenez in the
tactical handling of tho tanlks. In genercl it woul.: anpeor that both the
fllied and cnemy losses were 1ess during the Normandy fighting than they were

during the remeinder of the war.

The average rances at which the actions were fourht
13. The extent of the information under this hoading is very limitol as will
be scen from the summary of actions. From that which is availzble the follow-
ing results were extractsa for tank v tank actions:-

(a) open country average 1200 yards

(v) Close country L L00 yards

The figures are token to the ncarcst ton yards. Cormparzble values arc not
available for the wer s o wholc.

The succzss attending +ho side which fircd first

19. Herc too the detzils of the AL actions in which this informstion was
given arc shovm in Lomonddx B The values in Teble 5 iopendix © Five further
emphosis to the fret thot the side having the numerical superiority which
fired first was invariably successful. In the eoses wnere thz sidos were
ovenly matchad the first shot oopcars to have had 2 si-nificent bearing upon

the outcome.

The influcnce cf +orroin on tonk losses

20. Table 6, Lppendix B shows the detailed rosults. The most sirmificant
fact which =oocors to emcroe Prom the results is that tank losses -

pan,
generally hizher in onen then in close country. Cormarison of thu rumzrical

superiority =nd vercentuze losses is of intercst. Phe 211izd superiority
was lcss in opszn couniry anl their psrcentage casualties were noarly Zouble
those in closc country. ®ither the sllies usch loss tonks or tho cnomy more
in open country with the result that the Jatter ‘had higher psrosntanc cos”
ualties than in close country. It is 2lso possible that engazements in open
country tended to be more prolonged than those in clost country but theres are

1ittle or no date available on which to ottempt.a justification of zuch &

sugposition.

Rt hats]
el

Conclusions
21, It is concluled that:-

(2) Two Lllied tonks were successful when opposed by onc 2nemy
. tank. In the casc of Allied tonks versus Cnimy §°s and
. towed ../Tk. suns the retio was 5 1 2.

(v) The 41lied numerical superiority which rosulted in successful
actions was sreater during the Formendy fighting than in similor
actions averajsd over the whole war. This, to somZ extﬁnt.
may be duc to the rolatively sreater numbirs 6f sllied tonks in

the fiecld during this particular period.

(c) In general it would scem that the .11licd and cnemy percontoane

tank lossos in successful anc unsuccussful actions were less

qurine the fighting in Hormandy than thoy averagedover the
full war yocars.

(a) For this period the following mean rentes of enponement
obtoined for the type of country shovm:i-

-5 -



(i) open 1200 yrrds.
(ii) Closc Lo+

(e) Both Allied and cnemy percentage tank losses were higher
in open country th:n they were in close country.

THE APPLICATIQN O™ RESULTS TO FOSSIBLE FUTURE W
General

22. It will be apparcnt thet the foregoinz results cannot be dircetly
applied to futurs tank warforc and any comparisons which utilisc them must

be made with the greatest caution, In many respects, however, in the initizl
stages of a future war in Buropc the Allies will fipd themselves in a similar
position with regard to numbers 2and tactienl dispositions as werc the Germans
in 194. & certain resemblaonce in the general corditions would undoubtedly
be overshadowed by the types of weapons uscd, the quantity and quelity of
supporting troops and the tocties employed. From a purely numerical stand-
point, however, end this is stressed, 2 probeble Russian offensive would
appear to have much in common not only with the conditions which preveiled

in Normandy, but also with thos: in France ond Delzium in 1940, Even within
the limitations imposed by o different encny cond differcent weapons and tactics
it is possible to give some indication of the guortity of armour and replace-
ments required to contain o Russian offensive in thz near future.

23. Before drawing the general conclusions it is thought that a brief |
historical survey should bz mede of the mein fecturcs of the campaign in

1940 and 194L.

The German offensive of 1940.

2. In #ay 1940 the Germons deployed betwcen 106 and 122 Divisions between
Holland and -Switzerland. = The central thrust wms made with some 60 divisions
of which 10 wérc armourad nnd contoined rous hly 3000 tanks, Opposed to this
thrust the Allies had some 30 divisions and probobly ot the most about 1000
tanks. Meny of thesz divisions come into contact with the encmy piecemesl or
too late and many troops surrcndered with litile or ne fight. The Germens had
o superiority of men and mochines of at least 3 : 1, and probably in many
engorements as much as 6 @ 1. In the 2ir over the front the Germans out-
numbered the Allies by at least 3 : 1, ard over thc mein thrust this ratio
must have been at least twice as much., Despite this great superiority, the
confusion of 2 split cormand, ond the blundcrs which followed, the battle wes
very much in the balance on morc than one occoasion.

© The Allied offensive in Normondy

25. We have already sozn that the illies hed 2 numerical superiority of
tanks aveilable of about 4 : 1. The 14 to 15 divisions which the British
had in the ficld werc ooposcd by, ot the most, 12 German divisions of which

5 were armourad (4ppendix C) with the clements of two armourcd divisions in
rCSErve. The Allied supreracy in the ~ir during this perioed is unquestioned.

26. ' That the British =nd Amcricans were contcined in a relatively small
beach head with limited venues for toctical cxploitation would seem to be o
factor in favour of the oneny. Despite this, the most significant feature
which cppears is that thc most offective British attack took place in the
region where it was lcast cxpected, namely throush the Boenge which was
considered to be unsuitzble for large scale tank monocuvrces. Four ycers
previously the Germans had also pushed their main armour through the region
in which they werc least cxpected, end ageain this surprise cxploitation was .
tried just after the Xmes of 1944, } . :
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27. with the main fenturss of thes: two camo~izns in mind it is now
advantageous to roview what is known of Russion stratomy. The inforration
available is sufficicntly rclisble to give a gencral indication of tho

numbars of tanks and SP puns likcly to be employed by the Russians in a mnjor
offensive agzinst unduly strong oppesition. The overall Russian strengths
have been used for what iz token to be & typical major front, and no 2llowznce
hes becn mede for mechzniczl availability or toctical use of rescrves.

R:zsian tzctics and tank strongths.
I

28. The Russian tcetics nrz briefly dctoiled here and in Sppendix D only
as concerns the import of this naper. Tablc 8 .poendix D thercfore only
contains those formations which are equipped with tanks or EP guns.  Turther
it is emwhasized that two or more of these major fronts could be expected

in any possible conflict in Europc.

29. The prescnt Russian doctrine cims at o supcriority of armour of at
least & : 1 at the points chosen for breakthrouzh (5). This figurc is
comparabls with that which was obtained for thc .llies during the Normandy

fighting. In addition, the sverage length of front upon which the Russians
moke thoir advinces is probably in the region of 20 to 25 miles.  “hen

stiff oopesition is cncountcrzd by the advoneing rifle army, tho latter toke
on & contnining rols whilst the two mechanized armics, totalling cbout 2400
tankz opd P guns prepars for a concontroted asscult en ong or more limited
fronts of zbout 4500 yords cxtont. These latter are chosen where it would
scem that thc opponents are the weakest. Thus the moin tonk effort, which
is Lighly concentratz@ ot onc or morc points, constitutcs cbout 1800 tonks
and 600 SP runs. There has boen no cemparable exampls in tank worfare so
fer of °n offensives on such a seale.

Synthosis

30. On ths figures we have coxtracted from the analysis in ,ppsndix B
albout two British tanks werc successful agzeinst sach Germen tonk in Normendy
at a-time when the latter weore defending. Furthcr, tho British had about

2100 “anks to sbout 600 h2ld by the cnemy in mid-July, though it is possible
that thz actual numerieal advaninge in battle was only of the order of 2 or
3 = My If it is permissible to roverse thesz numerical relationships in
the casc of 2 possible Russinn offesnsive, then it would scem that the .llics
woull require more than 1200 tonks ond SP oguns to meet each mzjor freont of
1800 Russizn tanks 2nd 600 SF zuns,

31. we have seen, sopendix B Teble 4, that in unsuccessful attacks the
losscs in tanks of the side carrying out the offensive (the Lllies during
most of ¥orld War IT) voried from about 34% to 609,  Thus it might be
assumzd that the Russicns, if unsucesssful, would suffor losses of botwzen
800 and 1600 tanks and SP guns on each mojor front. In like manncr the
encmy losses in Normandy when successful were of the order of 157 to 207.
Thus 2 successful ,,1lieé defcnce against coch major Russian front might be
associnted with battle losscs of 150 to 200 tonks and SP puns for cach 1000
involved.

52, The numbers of tanks deduced in paras, 30 and 31 z2re bascd upon

thz assumption that the relative effcctivencss of the ..1licd to Russian tanks
would bc in like degree to that which.existed between the British and German
tanks in 1944. In any possible future war certain other factors arc likely
to influcnecz tank versus tank combat. Of these, in addition to tank
cffectiveness, the more importont concern the facties ecmployed by either
side, thc morcle and strengths of sunportinz arms, tank and 4/Tk armaments,
and the odvent of new wenpons such ns the atomic bormb or the use made of

B and C warfare. These limitntions cannot be too strongly emphasized,

but in spite of the restrictions it is fclt that the comparisons made in

the previous paragrephs are of importame in so far os they pive some
indication of the minimum effort required to counter 2 major Russian front
under the conditions which prevailed during Vorld “ar IT. Unfortunately
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it is not possible at the moment to compars the 11icd and Russian inpdustrial
potentinls for the production of tanks by typcs ond so balance the relative
endurance of the contestants in the light of the lonscs which cach might
sustain. Such an cconcmic aporouch docs however rocommerd itsclf for
furthzr study.

33. In the numbers of tanks and SP suns involved the weisht of o
major Russian front is very similsr to tho British offort in MNormmindy.

In the lotter instancc the four to five cnemy Ponzor divisions with their
600 to 800 armoursd vehiclss were insufficiont to withstand the British
armour which outnumbercé them in battle by from 2 to 3 : 1. ~For this
roason the study of tho tank worfare in Mormandy ~ttains an zapsrociable
significance.

Hay, 1952.

Ed
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| Serial Type of Allied tenks Enemy tanks Range Who fired first Terrain

.action Nos..  Cas, Nos. Cas. (Yds.) (Allies or Enemy) Open, close
- .. engaged engaged or built up
BRITTSH 75 MM & 17 FDR VERSUS ENEMY SP GUNS
. (2) Allied success G

i i 2 -
68 Gt 15 0 6 6 - - -
- 69 bty Py 1 -0 1 1 - - -
70 v 5 . 12 0 g g = = 0
75 KRR : 1.0 40 0] 900 A c
.q2 ‘ L 0 1 1 - c
13 ‘ i 2, 11 = E c

; + (b) Enewy success ;
7 4 10 - E -
1 75 L 1 L 0 - E C
N 76 9 9 4 2 = - -
el 3T 3 2 ! 1 - A o]
AILTID 75 MM & 17 PIR TANKS VERSUS ENEMY A/TK GUNS
(a) Allaed success

B 18 4 3004 & = g
19 : 3 0 1 1 50 A -
i 8o 6 1 1 1 - E -
I < 5 0 1 1 2500 A 0
' 83 ‘ 10 2 L 2 - E. c
- b2 4L b = - c
i 85 12 0 L 2 - E. c
86 % 0 3 3 - - -
87 3 0 g 2 - . -
] ‘3 0 11 = - -
89 3 0. - - - -
' 90- 8. 5 2 2 - - -
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Type ofi - Allied tanks

Enemy tanks Range

Serial : Who fired farst Terrain
action- |, .  Nos. Cas. Nos., Cas. (yds.) {Allies or Enemy) Open, close
: engaged engaged . or built u;}
ALITED-75°MM & 17 PDR TANKS VERSUS ENEMY A/TK GUNS
(2) Allied success
91 4 1 6 2 - - =
92 3 0 1 1 = = = 2
95 5 0 2 2 - ey ~ -
94 1 0 1 1 - - - =
95 4 0 & 3 - & -
96 9 3 b .3 - - -
97 10 1 L 2 a = =
98 G 4 0 3 2 - . -
99 o % 3 0 101 - - -
| (b) Enemy success i
100 - W2 i 9 20} 2 1 = N 5
104 14 L g 2 - - N
102 6 1 4= 0 - - -
103 ; 12 3 20 &4 = = -
104 10 4 8 0 - E c
105 15 2 1 0 - A’ -
106 18 2 6 0, 700 E c
107 1 21 8 0 BOO E C
108 17 3 6 0 - E c
109 - 1 1 1 0 100 E -
110 1 9 1 0 100 E C
112 12 7 6 0 - E 0
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General fnalysis

General

The date listed in the summary of actions-were extracted from the
war diaries of tank units serving in N.W. Burope. It is not possible
 to cross check the incidents with the corresponding German accounts.

As a result it should be appreciated that the incidents are subject to-a
bias in favour of the British. tanks. Thus numerous reports occur of
Allied successes and engagements in which large mumbers of -fillied tanks
were encountered by smaller numbers of the enemy. Thesec conditlons are
rarely reversed, and the numbers of reported encmy successcs are Very
limited., Unfortunately it is not possible to overcome the inherent
bias of the data without considerably reducing the numbers of incidents
under the various headings, a process which would naturally detract from
the results obtained. TFor cxample, by varying ths ratios of the two
contesting. sides and thus eliminating such cases as 31 tanks versus 8
we could obtain comparative values for success which would differ con-
siderably. A general analysis has, therefore, been adopted which
canpares directly the numbers of contestants which were engaged in the-
various actions.

The actions have been listed according to which side was considered
the victors in the wer diaries. In cesesof doubt, success -has been ’
attributed to the side which suffered the least percentage casualties.,
This criterion is, however, suspect in such instances as serial 7, where

_ both ‘sides lost an ‘equal number of tanks though the enemy suffered the
greater percentage loss, Equality of numerical losses has been taken
a3 the limit where such ancmalies occurred.

In addition to the main results, the following values have also
been extracted:- . - 7 : i

Losses sustained by tanks.in action.

Average ranges of engagement. . e
Success attending the side which fired first.
The influence of terrain on tank losses..

RO OoP

Results of tank actions

In the 15 actions listed for Allied success (serials 1 to)15) it
will be seen that a total of 96 British 75 mm and 17 pr tanks were opposed
to 50 German Mk. VI tanks. Thus, on the average 1.9 Allied tanks of the
types shown were successful when in action with one German Mk. VI. In
the esmall number of cases where the enemy were successful (serials 16 to
19) one Mk. VI was sufficient to overcame 1.4 of the Allied 75 mm and 17
pr tenks, The small number of -actiohs upon which this latter figure 1is
based is typircal of all the samplés of enemy success.. B et T

The results of this general analysis arc gi\iéﬂ in the'table below:-
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Table 3

Results of general fnalysis

! Type ofiction No. of{ Ratio of Allied to Enemy for No.of!
: inci- (1) (i1) inci-
dents | Allied success|Eneny success dent5|
fe A1lied 75 mm : - ’
& 17 pr. v Mk, VI 15 1.9 1.4
I 2e do ' v ¥k, V 16 e 2-7 1.5
i3, do v mixed 6 2 1.7
L. Mlied mixed v All types 59 DD = 1.5 16
5. Allied 75 mm 5 7 . o
& 17 pr. tenks v SPs- 6 7 B 1.6 3
6. do v i/Tk. 23 2.4 1.9 1 15 )
Trs do v 5P &
] . 2/Tk. guns 29 ) 25 . | - 1.8 16

NOTE: (2) the rough proportion of 75 mm to 17 pr. tanks was 3 : 1
(b) only about 20% of the actlons listed- here arc contained
in MORU Report No. 33. ° .

. In general it will be scen that on the average more than 2 Allied
tanks were required for success against each cnemy tank, and that when the
latter were successful they were outnumbered by zbout 3 : 2, In the cases
where the fllied tanks encountered eneny SP and towed anti-tank guns, the
nunerical advantage rgquired for success was greater, being of the order of
3:4and 5 : 2 respectively,

Losses sustained by tanks in action

. .. 4t further analysis of the data gives the following percentage losses
for fanks in the various actions.’ The figures in brackets are the averages -
for the whole of World ¥%ar II. A % BOER e S

Table . I

u.Attackers. | - Successful actions | Unsuccessful actions
: (1) Tank S arais) tank

;i " Allies 8.7% (10%) 545 (645
 Eney 1% (200) 6ok (667)
i ) (2), Tank versus enemy SP end towed o/tk. gun
| Mllies 10  (127) 33% - (54%)
l Enemy 13% (13%) T4 (100%)

-G
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j. fair o~mount of - greement will be noticed between the two scts of

figures, end in general it would appear thet durang the fighting in

Normandy both the i11icd rnd cnemy losses were lower an both successful

and unsuccessful actions.

Renges ot which actions were fought

The average raonges at which the ections were fought were calculated
for open znd close country, end the following ruesults werc obtained:-

Open country. Renge 1204 yards. (Stendard devastion 735)
Close country. w405 " oL | " L 1:0))

Success of side which fired first

The results from the 44 actions in which this information was given
are as follows:-

Teble 5
! Retio of numbers Success of Faalure of
of tanks engoged side which s1de which
on each side fired first fired first
9 5 - 1
44l . - 1
1:3 1 3.
13 2 4 1
23 1 2
1:1 ars 1
i 3 .=.2 ) 1 SR e
21 ko ;D 1
321! N o
= L : 4 and greater| ’ 3 =
Totals 34 14 |

Thus on TT%VQf_occasiéns success ctiended the saide which fired first;-'this
figure accords well with the 70% found in MORU Keport No. 33.

The influence of terrcin on tank losses

The actions are listed for three types of country, nemely Open,
Close and Built up. For each type of terrain ths percentage losses incurrec
by each side were determined with the follomng results, Because of the
very few incidents in built up arcas, thesc have been ancluded in the -figure:
for close country. .

Table 6

Type of terrain| No. of |.Allied Allied Enemy
actions | numericel | Percentoge | Percentage
adventape losses losses
Close .35 2.8 : 1 9.7 43
Open 20 | 2.3 :1 17.7 49

- 17 - — me Tey
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!\p_Ec:ndix C

Estimated strengths of German formetions
at 2359 hours 419th July, 1944.

TuEle 7

Pz IV| Pz V| Pz VI | hsslt, Gu.nsl 4/tk (over 50 mm)
14L Pz Dive | 60 20 - 35. 70 PR i
94 Pz Div, 20 50 = 20 68
10%% Pz Div. 25 25 = 30 65
1249 Pz Div, L5 35 - 30 55
249 Pz Div, 30 20 - 37 65
21%7 Pz Div. | €0 = - 30 L2
16 G.L.F, 8 30
271 Inf. : 9 27 .
272 Inf, 9 27
276 Inf. ; 9 25
277 Inf, 9 A 20
346 Inf. - 27"
741 Inf. 9 27
101 Tiger Bn _ 25 o= 3
102 Tiger Bn 30 ., - , -
503 Tiger Bn 30 - -
Totals 2,0 150 | 85 249 . 630%

# This total includes the ./tk suns of Werfer Regts, which are not
actually shown on the chert,

- -NOTE : (1) The enti-tank gun stotes in the ‘Panzer Divisions and%
Sy 3 - Panzer Divisions scem, judging from the German strength
'mturns, to be far too high.  Halving the figures would
possibly give = truer picture.

o (2) & further 70-100 8.6 cm Flak Guns could be drawn from the

SR .Flak Bns. on 2 fArmy Front for use in an anti-fank role.. .-

- 18...
—SEERET
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Sources of ainforration

The War Diaries of 42 RAC units an BLA 1944.

The Jar Diarics of b Canadian armourcd units in BLA 1944
MORU Report No. 33.

The Six Weeks War, Draper.

Mailatary Intelligence Reports.

21 4rmy Group Lizison Letter No. 2.

German docurznts held by the Historiczl Section.

Appx A
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Sppendix B
Summary of Actions

B b aae Lol
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i Serial Type of /11lied tanks . Enemy tanks Range
tction Nos, Cas. Nos. Cas. (vds.)
engaged cngaged

Who fired farst
(#lliecz or Enemy)

Terrain
n, clos
r built u

i}

BRITISH 75 MM & 17 FDR VERSUS ENEMY MK. VI

. (a) Alliea success

1 3 0 3 2 -

2 18 0 3 2 1250

3 I 0 5 1 600

4 ’ 4. 0 4 3 -

) 8 0 5 a =

6 1 0 1 1 100

7 14 2 3 2 -

B8 3 0 2 1 -

9 1 0 6 3 i
10 20 2 L 2 200
1" 3 0 l'. 1 -
12 10 0 b 1 900
13 1 0 2 2 s
14 3 0 1 1 -
15 3 1 1 1 -

(b) Enemy =uccess
16 1 1 1 0 100
17 1 1 1 0 500
18 3 2 2 0 -
19 12 J 8 0 200

BLITISH 75 M¥ & 17 FDR VERSUS ENEMY MK. V
(a) Allied success :

20 1 0 ) 1 30
21 1 0] 3 4 200

HEE

A
A

IOOOOOOOgIOOOO
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Serial Type of f£llied tanks Enemy tanks Range Who fired first Terrain
: «  w—---gotion Nos.: Casy--+- = -Nogi~ * Cas, (vas.) """ (4llies or Enemy) . fopen, close
engaged engaged [or built up]

BRITISH 75 M & 17 FDR VERSUS ENEMY NK. V

~(2) #1lied success

22 9 1 3 1 800 L c
23 1 0 1 1 25 I c
2L 15 3 6 6 800 L 0
25 1 0 1 1 800 A 0
26 1 0 1 1 850 . L C
27 2 0 1! 1 - it -
28 E; 0 5 2 1800 A 0
29 b3 2 8 5 400 - 0
30 14 0 3 3 - = C
3 1 0 1 1 60 E C
32 12 0] 4 2 - - o]
33 13 0 3 2 1100 E c
34 12 0 2 1 1200 E c
35 9 0 3 -9 - 0
(b) Enemy success
36 2 2 1 0 500 E c
57 1 1 1 0 3000 E 0
AITD 75 MM & 17 FDR VERSUS ENEMY MIXED TANKS
(a) Allied success
38 12 0 4 3 - i 0
39 18 1 5 3 - - o}
40 13 0 13 5 - L c
4 12 0 9 1 = = c
42 12 1 4 3 - = c
L3 1k .0.. 5 L = 4 C

Ranliastan
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serial Type of Allied tanks Enemy tanks Range Who fired first Terrain
action Nos. Cas. Nos. Cas. (yda.) (Allies or Enemy) Open, clos€
engaged engaged or built up

g x

(b) Enemy success

L _ 18 6 3 0 1200 0
L5 6 1 1 0 = -
46 ' 1 1 2 0 250 E -
57 L 2 27 0 ‘900" E - 0
4B 10 9 13 2 1500 E 0
49 5 2 L 0 .. E 0
ALIIED MIXED TANKS. (SHERMAN, STUART, CROMWELL, CHURCHILL, CHATLENGER) VERSUS ENEMY MIXED
 (a) - Al1ied success
50 B 11 1000 A 0
51 L2 5 3 - A 0
52 ‘ 14 0 7 3 - - c
53 6 1 5 3 400 - BU
5, 10 0 5 2 2850 A c
59 12 1 5 3 1600 E 0]
56 4 0 2 2 - - o
57 9 0 1 1 = £ N
58 3 1 1 1 10C0 E -
59 3 0 2 2 180 - c
60 3 1 1 1 &0 E C
61 13 1 9 3 - E 0
62 19 6 L 4 = E 0
63 20 2 9 5 - A 0
(b) Enemy success
& ) 1 ] 9 0 200 A 0
65 18 8 12 1 - E c
bb 3 2 gk 2 200 - BU
67 : 0 29 18 5 - - -
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appzndix D

& possible Soviet 'Front'.

B?sed on types of Fommation in Fastern Germany
(Information sunnlicd by 1. L. 3 .pril 1962).

Table 8
onks SP Guns
Heavy| ifediium| 452 mn 100 mm | 76 m=

Onc Rifle srmy (including)

Heavy Tk. - SP Rcgzt. 23 - - L2 -

Corps medium Tk. Bns. - 70 - - -

L4 Rifle Divs. - 208 B 6L 72

2 Wechanised Divs. L6 370 L2 8L -
Twd Mechanised armies (including)

2 irmies ecch of:-

2 lcchenised Divs. 92 740 84 168 -

2 Tank Divs. 176 8,0 252 8L -

Totals . ;

involved 357 aeed 378 k2 &

PR )

T

T e e

NOTE: 1) Only units with & complement of tenks 2nd SP guns are shown in the
T=ble.

2) The composition of this "Front' is es it might be in M.¥. Zurope.
It is an =2d hoc grouping and is not the normal standord comwositic
of 2 '"Front' in the Soviet .irmy. ‘n altsrnative composition to
the onz *taken here is two rifle %rmies and one mechanised lrmy.

The above table shows the numbers of tonks and SP guns likely to be
used by the Russians.cn 2 vpossible major front. Such 2 front would extend
2 distancc of 20 to 25 miles, the vanguard consisting of the rifle army with
its complement of armour.  When stiff opposition is encountered the advance
is halted, and possibly two or more smoller break-through fronts of roughly
4500 yards arc chosen across which the mechanised armies attack. Thus, after
the usuel preliminary bombardment two forces totalling about 1800 tanks and
600 SP zuns (the two mcchanised armies) may be involved in an attempt at 2
penetration in depth.

& 503 5o
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