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TANK GUNNERY

INTRODUGLION

1, Purpose¢, This s<udy prescnts the conclusions end rcocome
mendetions of The Ginersl Bosrd, United Stetss [Forces, huropean Theeder
on the following feotors influcncing the scourncy and cffectiveness of
firc from tenk weepons:

g. Chanpges in tenk gunnery technique end treining metliods os
lrid down 1n eurrcut War Deprriment publications.

be Troiring roguirement essentisl to cttrinment of uniformly
high stenderds of tenk gunnery,

g. Worpons, nmmunition, snd firc control equipment nocessory
to previde mesimum ocuracy and LflGCLIVLHE\S of Pire from teal wospons,

2, S8copa,

pe In eddition to the obove foctors, thw study will include
trosc general militery charncteristics of taonks which effucet the offi-
eicnoy of the oruw in scrving the tenk wezpons.

by Thu subjuet mubitur is presented in twe purts:  tridniog
tnd teohnique, Pert I, end cquipment, FPert IT. Conclusions tnd rceconm-
mendations txe sct forth nfbur the disoussion of cach subjeet, end ere
“lso sumerized Pert 137,

3, Sourco Meterial, This study is bescd on rnslysis of ‘the
following source milorials

e  Intorviews with 344 enlisted men cnd W8 officers, of
which 75 perauat wire compeny gride. CQombet vxperituce of pursonnel
interviewed renged from two deys to 30 monthe. They repriscated 12 of
the 15 crmorcd divisions and 10 of the 40 seprr: Gt twnk britelions which
fought in the muropeen Thentcr. Suven of the officers and twilve
of Tho unlisted mee fought with the 1 Armored Division in the icdi-
terrencen - Thuster,

b, Interviews with threc German peueger licutcnonts.

¢, Docunents listed in bibliogrephics ot the end of cach
chepter,
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TANK GUNNERY A 3

PART ONE
P ]

TICHNTQUE AND THA THING

CHAPTER 1
.——:_——m:

TANK GUNNARY TéoHNIQUE

SUCTION 1
GeNERAL

L, War Depsrtment Publications.- The current War Department pub-
lication on tank gunnery technigue is F¥ 17-12, Tark Guanery, 10 July
1944,

5. Scope of Discussion.- The discussion herein is limited to
those phases of tank gunnery t=chnique which are considered to warrant
comment or change., Omission of a particular phase indicates that, in
the opinion of the General Beoard, United States Forces, furopean Theater,
present technique should not be changed.

6. Basis of Recommended Changes.~ Changes are recommended where
battle experience dictates the need. The fact that a particular teche
nique was not used is not considered sufficient to warrant its abandon—
ment or revision., This applies particularly to certain refinemsnts in
technique set forth in Fi 17-12, Tank Gunnery, 10 July 1944. The manual
was not distributed to units in the guropean Theater before December 1944
and was not received by some units until October 1945,

SECTION 2
DIFRECT LAYING

7. Coordination and Control of Fire by the Platoon Leader.-

a. Current tank gunnery doctrire stresses control and coordi=-
naticn of the fire of & tank platoon by the platoon leader to the extent
that:

(1) "MHe should personally supervise the firing of the
whole platoon,"

(2) "He indicateg when each section or tank is to open or
cease fire.n”

b, Interviews revealed that the extent to which platcon leaders
coordinated and controlled the fire of their platoons varied greatly be-—
tween units, The governing factors were: terrain, the tactical situa-
ticn, and the attitude of the platoon leader towards control and cocrdi-
nation, Personnel who concurred in the need for close supervision of
the firing considered it unwise to establish the above as a2 general pol-
iey. The reasons were:

- b -
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(1) Often the platoon leader could net see all of his sec-
tor or all of his tanxs at the same time. In these
cases, he could not exercise close control.

(2) Unexpected dangerous targets were often encountered.
Individual tanks must engage these targeis i.-mediately,
tc prevent their own destruction,

(37 4 large volume of fire from individual tanks acting
upon their own initiative often resulted in damoraliz-
ing the eremy.

¢. Tha concent thiot nlatoon leaders must closely control the
fire of thelr platoons was basad partially on the necessity for conserv-
ing the limited supply of armunition carried in a tank, However, per-
sonne’ interviewed siated:

(1) Tani crews learn from experience to conserve ammuni-
tion,

(2) Ammurition exwenditure can be equalizec by rotating
the lead tank,

d. The Ganeral Be rd, United States Forces, Buropean Theater is
of the oninion that coordinaticen, contmol, and supervision of fire by
commanders is axiomatic. However, experience in the luropsan Theater has
shown that the centrol must nobt be extended to the point of destroying
the initistive of the individual tank commendsr.

e. It is recommended that anpropriate War Dep-rtment publica-
tions be revised accordingly.

&, Atvack of Targets witn Vertical Profile.-

a. Tank targets are of two general types: those with little
or no veriical profile, such as antitank or machine s; and, those
having considerable vartical nrofile, such as tanks. As regards the
latter, Fid 17-12, Tank Gummery, states:

"_.. the trajectory necessary to obtain a hit is one, which
if the projoctile were to continus through the tavgst,
would strike ths ground beyond the target...If the round
passes the targst, and is not 2 hit, the path of the tracer
furnishes more accurate inform:tion than does the point of
strike, When the round passes over the target, the height
of the tracer above the center of tho target may be measured
and the correct range change applied to obtain a hit."

b. However the manual docs not provide a method by “hich the
correct range change can be dotermined., Experience in the Suropzan
Theater indicated need for such a method.

(1) Interviewcss cmphasized bhe necessiby for getting o
hit before the cenemy did, particularly whon firing at
tanks. :

(2) fdjustment of tracer h.ight can result in obtaining

hits in fewer rounds than by following bracketing
principles, whan firing =t vsrticel targets,

c. Accurabte measurcment of the height of tracer above the tar-
gl is nossible only with flab brajectory weapens. OBince the trend is
tovard higher velosity armor plercing ammuniticn, this technigue will
have greator value in the fubure.

.
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d. It is recommended that appropriate agencies of the Var
Department develop a simnle method of fire adjustment for high valocity
ammunition by which the height of tracer above a vertical target can be
converted into the proper rangs change,

91 Initial Fire Orders.-

a, An example of an initial Fire order as set forth in Fii 17-12,
Tank Gunnery fcllows:

(1} Alert the guncer GUNEIE

(2) Target description—mm—mem—me———ee— TANK

{3) Type of ammunition to firge——————- SHOT

(4) Dirzction to traverse turrst——e——— TRAV.SE RIGHT
(5) Stopping traverse STas DY ON
(4) FRange ONz, TH OUSAND
(7) Command to open firg——-——-—--wwe-me FIRE®

b, Most of the personnesl intervicwed malntained that the pre-
scribed initial fire crders were not used. The reasons given wers:

(1) Tormal fire orders wers not nscessary for battle.
(2) Tnc proscribed commands were too long.

(3) COrews developed their own systems which they consideraed
quicker,

(4) Xost of tho information in the commands was unnotus~
’ sary, pariicualrly in the casc of expericncud crows.

c. On furthor questiohing, all interviowses invariably admitted
that the cloments of the prescribed firc ordoer were essontial crcent:

{1) Opinion was dividud on the nocessity of alorting the
gunner,

(2) A substantial nunber maintainsd that designation of the
ammunition was necessary with an wxpoerienced loader only
when the tank commander dazsired to change frem the type
normally employcd agairst tho target under attaek. It
was agread that designation was nucessary if the loader
was incxperiencod,

d, Nothing indicated that the systams developod by tank crews
were definite or crystalized, It is bolieved that these systems con-
sisted of commands such as: "Get that tank over by the barn on tho side
of the hill.®

¢. The few psople who usad tho prescribed fire orders consi~
dered them both essontial and highly satisfactory for combat.

f. It is concluded that uxperience in the Europuan Theater has

not shown tho advisability of &ither revising or eliminating the initial
fire orders proscribed in FM 17-12, Tank Gunnery, 10 July 1944,

-8 =
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g. It is rccommended that tihere be no change in the initial
fire orders as set forth in FM 17-12, Tank Gunnery, 10 July 1944.

10, Concentrating the Fire of thg Platoon.-

a, FN 17~12, Tank Gunnery, prescribes a method by =hich tne
platoon laader concentrates the fire of his platoon by direct laying.
It is commonly referred to as "MATCH MY BURST'. It consists of the pla-
toon loader adjusting on the t2rgaot, theresby identifying the tirgot and
determining the range for his platoon. %en the range has bewn deter-
mined, he announces it to tho othur tanks and they open fire, (See Ap-
pendix 1 for detailed procedurc,)

b. Interviewces remorted extensive employment of the WWATCH KY
BURST" principle. Detailed proccdure varied betwecn units, being gov-
arnad largely by their previous training. In some casus, tha othar tanks
opened fire as soon as thoy identified the target and did not wait for
the platoon lcadsr to detzrmine and announce the range., It was reported
that the target usually was identified aftsr tho platoon loador had
firsd one or two rounds. Development of a satisfactory range finder for
all tarks should ¢liminatc the prescat desirability of the platoon liaa-
der duztermining the range before the remaindor of the platoon cpens fire,

¢. The interviews rovealed a goneral lack of familisrity with
the procedurs set forth in Fil 17-12, Tank Gunnory, 10 July 1944, This
can be partially explained by the relatively late date of incorporation
of the current procedurc in ™ar Department publications (ses Appendix 2).
It is buelicved that thias lack of fandliarity can also be attributod to
inadequate treining, '

d. Officers uho stated they were familiar with the prescriboed
procedurce felt it roquired too much radio transmission., Thoy suggestzd
simplification, fore spocific recommendations could not be obtained.

¢, The German tank officsrs intorviewed indicated that they
did not favor ths "HATCH .Y 3UMST® method. Thoy preferrcd to hzve onc
tank firc while tho remaindsy of the platoen maneuvered.

f. Thu Guneral Board, United States Forces, Furopcan Thoatoer
is of the opinion that, although the eriticism of the nresent "WWATCH MY
AESTY method was due largely bo lack of familiarity with prescribod
procedura, combat cxperience has duemonstrated the desirability of dovel-
oping a procedurc roquiring a minimum of radic transmission,

g, It is recosmeonded that apnropriate zgencies of the War Do-
partment investigate simplification of the ™ ATCH MY BULST" procedurc
as sast forth in PM 17-12, Tarnk Gunnery, 10 July 1944,

11. Might Firing.~

a. Porsonnel interviemed reported that they had been called
wpon te fire at night. The mcthod uscd, as well as thoso empleyea by
the Gormans, are discusscd briefly in Appendix 3.

b. No instancoc was roported of the cmployment of the "aiming
stake! and “intcrscetion® methods of determing data set forth in FM 17-12,
Tank Gunnury, 10 July 1944, The aiming stake method provides a means of
accurately assigning specific targats to individual tanis and of accurate-
1y laying tanks for initial deflection. The imbersection methed providos
an scouratc m.ans of determining range by mathomatical computations. (See
Appendix 4 for dubailed duscription of these metheds). ’

-9 -
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¢. The fallurc to use¢ the aiming stake and interscetion mothods
can be attributed to:

(1) Lack of training, which was due to the lack of zmohasis
nlacud on night firing training in the Zonc of the In-
torior,

A
(2) The fact that the interscetion mcthod wes not incarpor-
ated in a Var Departmoent publication until January
1944, and the aiming stoke mothod not until July lQIA

d. Offiecsrs who had been instructod in the interscction method
fult it was too involvaed and cumborsoms, particularly whon dobormining
the range during darkness., Thoy belicved it would be difficult to train
crovs Lo overcoma tho tondency to roturn snemy fire boefore thoy had com-
oitad the firing datae,

¢, Officors intervicmed .amy?hfzﬂZi;d thet night firing would have
toon wsed more oftun had a simpl. method of delivering accurate fire been
available,

f.  Tho Generel Board, Unitod States Forces, Zuropean Theater
concludes thats:

(1) Dxperience in the Furcponn Theatur has domonstrated
the need Zor o simple, quick meshod of delivering ae-
curabtc fire at night.

(2) Althoush the aiming stake and inbersection methods were
not empleoyced ir. she Foropean Theabor, they havo pos-
sible utilization for planned night firing on pre-sclec-
tod targets, In the absence cf 2 muans of illuminabing
the tergeb, they ars ths enly accuratc methods avail-
2ble for prosent firc control equipment,

g. It is recommonded theot:

(1) Aponropriato agencies of the War Dopartment develop the
cquipment,, ammunition, and techaique roguired to pro-
vide tanks with a simple, quicl, and accuratc method
of night firing.

(2) Tho aiming stakc and interssetion muthods be rebtainced
in Fi¥ 17-12, Tenk Gunnery, 10 July 194 as expediconts
pending availability of more suitable mothods,

SHECTION 3
EMPLOYMENE OF TANKS AS ARTILIERY

12. Responsibility for Survey and Fire Bircctlon.-

a, War Department Training Sireular Number 125, 13 November
1943, which zssignod tanks the sccondary mission of reinforcing artillery
statod that: "The reinforcing tank unit will wxocute pos:tlon G2 suUr-
vay," and "will be pruparcd to eshablish 2 fire direction cuntor for com—
puting data.m

b, Prior to invasion of the continent, First United States Army
Group rocegnizod that training in their primery mission had loft tank
battalions 1ittle onportunity for adeguate 2rtillery training, On 31 May
1944, a letter was sent to Pirst and Third United States Armiss stating
that tanks would bo amploysd os artillery:

- 10 -
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tonly under the supcrvision and control of the reinforcad artil-
lery. This sunarvision and control +ill includs the cstablishe
ment of ploace marks for cach tank platoon, and the computation
of 211 firing data, until such time 25 the artillery comrander
is satisfied that the tank unit is capable of operating its own
fire dirzetion centor.t  (Sce Appendix 5.)

¢. Interviews revealed that tanks were not employed extensivioly
-as reinforcing artillery.? Survey and fire direction wore nommnlly hnn-
dled by the reinforcsd artillery, This was rcported as satisf-ctory.
Deviation wes in tho ezse of firc dircetion rather than survey. In some
cases reinforeing tanks sont computors to the reinfeorcod crtillery's fir:
direetion coenter, When tank units van their own fire dirccticn cuntor,
it was usually under thz supcrvision of an officor from the reinforcod
artillery.

d. All tank personncl intervicwed, from Combmt Commnndors to
erlisted men, felt that tonks should not be responsible for survey or
fire diroction, Ths Division Artillery commanders of tho 1, 3, 4, and
14 Armorcd Divisions sgrued, Tho 5 Armoraed Division Artillery Commander
felt they should be qualified in fire dirvection and survey., The 3 In-

fantry Division Artillery Commendcr considored it was not sssontizl.

e, Tank battalions that were gualified in survey nnd fire di-
rection when initially commibbted to 2ction latoer found thomsclves scverly
handicappad by casualtios since replecomonts had not reeeived artillery
training, Considoring the large turnover of personncl in tank battalions,
great weight must be given to this po:‘mt.1 Roplacuments rceeived in the
Burcpean Theater wers not gqurzlificd in primary tank gurmcry.l To train
replacemctts qualificd both in survzy and fire dircction and in tank gun-
nory would, by nccessity, unduly lengthen the training peried,

f, dxporiencs in the Fureopean Theater indicates thot the re-
quiranent that tanks purform thelr own strvey and flre direction opora-
tions is unsound,

g, The Gener2d. Board, Unibod Statos Forces, Buroponn Theater
recomnends that appropriats ar Department publications be rovisced to
reliove tanks from the responsibility for survey and fire direetion whon
employed as reinforcing artillery, Tank units must rebtzin graphical
firing tables and allicd cquinment for computation of individucl Firing
data for their basic wenpon. ’

SECTION /4

GARE AND MATNTINANGHE OF ¥aApONS AND FIRS CONIGUL “HUTREMT

13, Clcaning Canron.-

a. War Department publications prescribe the follewing method
of cloaning cannon tubus:

ISwab thc bore immediately 21fter firing, whils tho tube is
sbill hot, and deily thereaftor on the following three days,
with a solution of enc-hz2ll pound of sed: 2sh to eoeh gellon
of warm weter, Rinso thori%ghly with clean vator and dry
thoroughly bufore oailing.®

b, Approved alternetives in order of offieicncy are: first a
solution of one pound of soap (ecastile preferred) in four gallons of
sater; second, "cleaning, brushing, and wiping with lots of hot water;
and third, rifle bore cleaner,

-11 -
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c, Personncl interviewed stated that guns usu2lly werc cleaned
with gasoline and/or oil. When availabls, riflc bore clerner wis used.
The nccessity of heating weter, 2nd the time required Zor cleoning, mode
the otiier prescribed methods impractical, The tuctical situcntion scldom,
if ever, permitted cleaning = gun while it was still hot., Evon with uze
of rifle bore cleaner, the time required prevented propor cleaning in
forward arcas,

d., The General Board, Unitod St2tes Forces, Burepcon Theatoer
cencludes that experience in the European Theater has shown:

(1) Thot the prescribed hot water mcthods of clucning can-
non ~rc not practical for comb~t use.

(2) Th~t there is nced for 2 cleaning method developed
primarily for combat utility,

e. It is rucommended that appropriate agoencics of the ¥er
Dopartment develop 2 method for cleaning canncn tubss under comb?t con-
ditions. The desired method should not require prepar-tion of a solu-
tien by the tank crew and should be eapable of cleaning 2 cold bore in
ten minutes,

14, Adjustment of Machine Guns.

a. Appendix 6 cortsoifis notes on thc Armored School nethods .of
adjusting machine guns., Thesc notes, with advorse comments by Huadguar-
ters Burcpean Theater of Operations, were forwarced to the War Demart-—
ment by the Buropcan Theater of Operations in Fabruary 1945 with the
suggestion that they be consicdercd in revising current publications.

b. The small number of interviewces who were fomiliar with
these methods considered them sunerior to those prescribad by the ¥War
Department,

c. Experiencc in the Burope:n Theater indicatos that tho
Armored School methods mey bo superior to prescribud msthods.

d, It is rccommended that aprropriatce agercics of the War
Department detcrmine whether preseribod mcthods of adjusting caliber
.30 M1919A4 machine guns should be replaced by thoe Ammorcd School method
described in Appendix 6.

15. Cordensation of Moisture on fxterior Sight Lensos.

a, War Dopartment publications provide that moisture condon-
sation on cictcrior lonses may bs removed by taking the instrument to a
warm place. In brbtle, it is not feasible to remove tho sights and
puriscopes from their mounts te do this.

b, Sights tohd to fog badly on cold mornings, and also, when
the tank is "buttonad up!,1? Intorviewses reported gas mesk ~nti-dim,
applicd to exterlor lenses, was somcwhat cffective in preventing fogging,
The goneral opinion was not =s cnthusiastic As that of 2 platoon lendur
from the 21 Tank Battalion who statcd: "Anbi-dim, glc".rs vision com-
pletely® and "lasts between six and eight hourst, b

¢, Expericnee in the European Theater indicates:
(1) The mcthod of removing moisture condensation Trom cx—
terior lensces, as prescribod in War Doporbment publi-
cations, is not practical under combnt conditions.

- 12 -
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(2) There is reed for o method of priventing moisturs con-
densation on exterior lemses. Gas mask anti-dim is 2
gool wxpedient.

ln

d. It is recomaended thas appropriate ngencies of the Yar
o

5

Dupsrtment develop:

(1) A& method of removing mpisturc condensation froa exter-
ior lenses of tank signts which dows not reguire re-
roving sights from their mounts.

(2) A fully offuctive method of preventing moisturc conden-
sation on criterior lenscs of sights, Pending such do-
velopmont, the usc of gas mask anti-dim shonld be in-
corporatod in appropriste publicsiions s an wipodiont
methed,

16, Clenning #xtorior Lenscs of Sights.

2. War Dopartment publicetions proscribc the folleowing methods
oi ¢lunning oxterior lenses of sights:

"Wipe optical perts with lens-tissus intended spocificnlly
for cleening optical gluss (use of clewning cloths in the
ficld is not pormitted), For cust removel, zo over the
glnss lightly = ith 2 clean camel's halr brush,viesivecaes
To remove grexsc or oil from O{‘tlbc,d_ surfacus, apply lons-
cleaning liquid scap ard gontly wipe dry "1th clwn lens
paper, If the liquid soap is not available, L] enid hoavily
on tho glass and wipos with cluenn lons papor..

b, Som¢ publications provide thit "soft, dry, cloun cloth" and
alcohol jezy be ugk.c -5 1 substituts for luns tissue and liquid lens
clernsing soap.

¢, Intcrviowocos univorsally stated they wore nover issued
criwl!s hair brushes, lons-tissues, 1igquid lens cleansing soap, or al-
cohol, Even 1f issucd, such itome would soon be lo-—t, due to lmk ol
A nropur sbowage kit, Clowmn cloth was seldom avoilsnbloe. Anything
nandy, such as = ool c¢an or the cuff of a combrt jackel, was emnloyed.
Ccnw\ﬁhunt v, lonsus wers damoged.

d. Chack of the ~llowancus shown in Army Sorvice Forcoes Cotu-
log Ord 5.8.1,L., ¥-1 roveals that oxoopt for Paper, Lons TlSmlv, none of
the items roforrad to above sra suthorized for issue bo combot units for
tae porformance of first nnd socond scholon maintenance,

2,  Tho Goneral Board United States Forces, Eurepcen Thoator
concludos that:

(1)} Lock of pronar clonnsing material causcd damnge to
tank sights and neriscopus.

(2) Supply of sight clemnsing material as smell indupundent
items is unsatisfactory.

£, It is recommended thot rprropr YWay Denarbmont coencics

cstablish an adequats 2llowancc of optical cleansing moterdials for use
in tanks, and that such materials be issued as a ldt to b included in
the of fiednl stowngo, The kit should include o box to bo mounted in the
turrct convenicnt to the gunner,

RESTRICTED
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e 692 (2) & (3).

FM 17-12, Tank Guanery, 10 July 1944, par akd (1) & (0.
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CEAPTBR 2

TANX GUFNsRY TRA INIHG

SLCTION 1
TRA INING MTHODS

17. Scope. The interviews indicazed the necessity of certain
refinements ir epplication of training methods, as well fs increased
emphasis on certain pheses of bunnéry‘ The following discussion is
limited <o these modifications.

18, Adjustmsut of the Fower Traverss.

a2, Many interviewees reported tha: the power traverse de-
veloped drift. Few, if any, had received the necessary training to
enable them to make the mechanical adjustment for eliminating drift.

be It was pointed out that the speed eand flexibility of the
power traverse pave American tenks the one advantege they had over
the Germen PANTHER and TIGER in a fire fight,

c, It is recommended that sppropriste War Department pube
lications be revised to require grester emphasis on the above adjust-
ment, and that it be included in guaners! proficiency tests,

19, Crew Drill,

a, Junior officers and enlisted mer stoted that formal crew
drill had little, if any, practicel apnlication in battle. However,
they agreed that gun drill and simulated firing, which required them
to perform their duties as crew members, was essential,

b. Gerran tank officers stated that their crews were re-
quired to perform their dutiss in preparing for asction, etc,, in
totel darkness before gqualifying for comoat.

¢, Crew drill is the only systematic method of so familisr-
izing crew members with their duties that they will function auto-
matically in battle, The disciplinary velue of execubing these duties
by formal commenc is okvious, However, over-emphasis of the discipline
ary phase results in less of interest and leck of realism,

d. The General Board, United Sistes Forces, Furopean Theater
concludes that the ultimete objective of crew drill is combeat efficiency

.and thet this objective must be emphasized in training,

e, It in recommended that appropriate Wer Depertment pub-
lications be revised to cantain the necessary directives,

20, Capebilities of American and Enemy Tenk Weapons,

a, Officers and men stressed the lack of accurate informe-
tion, during training, regarding the capebilities of our own and cnemy
weapons. Failure to disseminate complete and accurste informetion on
the comparative capabilities of American and enemy weepons and tenks
resulted in reduction in combat efficiency,.

b, Ixperience in the Europzan Thester indicstes that,

(1) Taok orews must be provided with mccurste infortma-
tion on the armor piercing cepabilities of Americen

- 15 -
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and enemy wsapons, 1n an easily understendable, prac-
tical form, The data in FM 17-12, Tanlk Gunnery, 10
July 1944, (pege 62-63) and Tl 37--30, Tank pletoon,
17 June 194% (page 212-226) is unsatisfactory.

(2} Trsining in the armor piercing cmpabilities of Ameri-
cen snd enemy wespons was lnadequate.

d. It 18 recommcnded thst:

{1) The Wer Department teks the nccessery uotion o proe
vide tenk crews with sccurste informetion on thw
ranges at which Americen puns cen pernetrats enamy
armored vehicles 8 well %5 the renges at which
enemy guns can penctrate American armor, 1his
information should be in the form of cerds capeble
0f being earried in the shirt pockst or pasted in
the turret, and of larpe silhouette charts for con-
current treining 1r recognition of enemy vehicles.

(2) Appropriste %ur Department publicetions be revised
to require greeter emphesis on armor ponstretion
cepabilities of Americen snd cnemy weapens, snd thot
this subject be included in gunners! proficiency tests,

21, Recognition of Lnemy Teanks.

a. Junior officers snd enlisted wen fclt thet recognition
trsining would heve been improved by the use of full scale mock-ups of
ceptured tenks. The small photogrephs end silhouebtes uscd were not
considered adcauwate,

b. A number of men had found recopniticn by sound Lo be
velueble, Hewever, it was not en infallible method,

c. It is recommended that:
(1) Appropriate agencies of the Wer Depurbment provide
more reslistic treining eids, such ne modils, full-

socale mock-ups, sud cepturcd tenks.

(2) appropriste Wer Deportment publicstions be ruvis.d to
reguire groster cmphasis on recopnitbion traivdap.

(3] Appropristc Wur Dupertmont aguneies investipote thy
possibilitivs of recognition of vunemy tanks by sound,
22.‘F‘ire Ordcrs. The discussion on firc orders in pursgroph 9,
ehove, indicales the need for indoctrinating tenk crews in U nuoese

sity for stendard fire ordcrs.

23. Sub~Caliber Firing.

. Yost iotervivwess consldered the stendsrd 1000 inch moving
terget course too unreslistic fo be of value. (Bee FM 17-12, Penk
Gurnory, pege LEG).  Bettor besic moving tarpget treining wes provided
by the moviy terget sank. (dee F¥ 17-12, Tenk Guanery, ‘pB.[!;L: 159).

b, & simple exercise Lo develop dexterity in manipvloution is
assem’:iz‘fl. The menipulstion course describea in ©M 17~12, Tenk Gunnery
nege 158, meets this raquirgmbn‘t._ The standerd 1000 inch moving ter- ’
zget course is unncccsserily compliceted for this purpasce, ’

- 16 -
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¢. It 1s recommended that appropriate War Depértmnnt pub-
licetions be reviscd to eliminste the stsnderd 1000 insh moving tar-
get course a8 quelificetion requirement for tank mackine zuns.

24, Service Ammunition Firing: Qualificetion in Gunnery.

. snlisted men steted that, in the light of their combat
experience, they would not consider themselves quelified for betile
until they had fired at least 100 rounds oi service emmumition end
preferebly 150 rounds.

b, It is recommended thet oppropriate %ar Deperiment pub-
lications be revised to provide thet guuners! quelificstion reguire
successful cempletion of a firing course involving supcrvised instruc-
tional firing of &t lsest 100 rcunds of service ammunition, including
a sultable qualification test.

25, Service Ammunition Firing: CSombat Firing,

£o All personnel interviewed stated thet Lhe most impart-
ent phesc of ell treining was reslistic combet firing., Combut ex-
perience showed them thet quick mocurste shooting is required to kill
the cnemy before ho kills you, end that suech shooting is schieved
only by more shooting ir treining,

b, It is recommended thet the War Duperiment requirc ine
creasud cmphasis on combet firing for cruw, secction, and platoon trein-
ing. Every effort must be made to create thoe maximum reelism.

26, Service Ammunition Firing: Targets.

e, Intervigwecs pointed out the unrenlictic treining roe
sulting from [iring armor pisrcing ammunition at cloth tunk silhouettes.
Absence of the flesh of ¢ projuctile striking armor mede sensing of hits
difficult.

b. Steel plete or obsoleve tenks were suggested os proper
targets.

c. The Generel Boerd, Unitcd Stmtes Forces, Hurnpern Thecter
concludes that need exists for suiteble turgels for srmer plercing
ammunition.

d. It is recommended thet appropriete wer Depirtment ogencies
provide terget which when hit will produce the cherscteristio flash
of an armor picrcing projectile striking wrmor, Obsolcte tenks sre
suggestada

27. Service Ammunition Firing: Ronges,

6. Officers feralicr with the moving trrget ronges vt
Cestlumartin, Eogland, end Bed Lippspringe, Germuny, considered them
grestly superior teo any in the United States in rooliswm ond training
valuet” Moving terget renges.in the United Stotes were described es
unreclistic,

b. bsxperience in the huropesn Thentcr indicstes that there
ig need for improvement in moving terget ronges io the Zone of the
Interior,

¢, It is recommended thet eppropricte Wer Deportmont sgencies
provide more remlistic moving terget renges. Desireble foctures of
pritish end Germen runges should be incorporeted.
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23, Tenk Crew Gunnery Tests.

a, All personnel who hed taken the Army Ground Force Tank
Orew Gunnery tests considered them of grest velue, when conducted
properly. In the light of bettle experience enllsted men expressed
e sincere desire to lusrn the exact statc of their proficiency before
going oversess.

b. The Gencral Bocrd, United Stetes Forees, Europien Theztor
cencludes thet the value of the tenk orew gunnery tests mey be com-
promised if they sre not canducted by disintercsted porsonnel.

6. It is recommended thet eppropriete Wer Deopertment sgencies
provide disintersated umpires to conduct the Army Ground Fores Tenk
Crew Guounery Tests,

29, Firing in Towns,

c, Junior officers end cnlisted men stated thet their froin-
ing hrd not included c¢mployment of tenks in towns, However, they found
such employment. to be sommon, Thiy pointed out thet town figheing re-
guires faster shooting end clescr coordination then fighting in open
terrein, The luek of treining in town fighting wes considered o hondi-
GED.

b. Expericnee in the buropoen Thenter indicetes thet towm
fighting with touks requirea spoeeielized treaning.

¢o It is rccommended thet eppropriste Wer Deprritment pube-
licztions be revised to include gunnery end toctics training in em~
ploymint of tunks in towns.

30, Indoor Guunery Trainer. Antivirereft units found the "Domo
Troainer To htve grost veLu€, It is recommended thet e similor treiner
be deviloped for tenk gunnery, snd be mwede fveileble for yuor=oround
us¢ to encble tonk gunners to retein thedr proficicney. This trriner
is desired in sddition te the preseat turret treoner,

SECTION 2

TR INING ReQUIkbbiid pfopelial 10 RIGH SMALDAKRDS OF JALK GUNNmEY

31, Scope.

2, This scetion covers the requiruments necessery to oticin
uniformly high standerds of tenl purncry in truining end to meintrain
these standerds in bettle,

by The initiel requirements sre sound gunnery techrique
and treining methods. These were discussed in the precueding scotions,
The following discussion indiceles the netion required to obtuin mexi=-
mum volue from guanery technigue rnd training methods.

32, Uniform Troining.

6. In general, personnel from units wherc gunnury troine
ing wes emphesized by senior commenders end wee conducted in slosc
regardruce with preseribed methods, discussed gunnery more intelli-
gently and wore more cognizont of the need for stenderd, preoise
technique then personnel from other orgunizctions,

b, The lack of uniformity in treining, indiccted sbove, crn be

- 18 -
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i
attributed partinlly to the long deley betweun issuence of M3 cnd 14
scries medium tenks to troops, snd development of guanery ‘tﬁCT‘-‘H}un,
vubliestion of triining litersture ond ineuguration of” courses in E‘Un'f
nery technique at the Armored Sehool (Sew Appencix 7)), Beesuse of this
dolay, individuel units improviscd methods. Meny units left the Zone
of the Interior without reoeiving the treining prescribed in curront
publications,

¢. In the opinion of the Gemeral Boecrd, United Stetes Forcgg,
furopean Thenter, the following requirements must be met to insure uni-
forn training:

(1) fTreining litercture, to include technique of om—
ployment, must be eveiloble mutometicelly st the
sume time fny acw zquipment is isswed to units,
both in the Zono of the Interior send in overscrs
theetors,  Hew cquipment reoched troops in the
kuropeen Thester before treining litercture,

(2) bstablishment of firing centers, similer to tho
Tonk Dustroyer Cuater and the Desert Troining
Conter, AlLL officers intervicwed fovored e
firing center os providing idesl treining.

d. It is reoommendod thet the er Depsrtment.

(1) Teko the ncocesery robion to insurc thot trein-
ing litercturc, including techaique of' woployment,
is svalleble putemsticzlly at the seme time now
cquipment is issucd te units, Full investigetion
of distribution of literszture is indiceted,

(2) Give sericus consideration to establislment of
unit firing centers.

33. Officers' Schools,

2, The leck of uniforaity discussed in the preceding parsas
zreph cen 8ls0 pe attribubed to absence of a univeral apprecistion
by officers of the requirements of mccurste firing. This is shown
by the fact that;

(1) The interviews revealed a differecnce irn the evalua~
tion of gunnery between cfficers whe had talken the
gunnery course at the Armored School and those who
had not,

(2) Junior officers and enl.sted men felt that meny
btattalion commanders had insufficient loowledge
of gunnery to fully apprecimte their problems.

b. The lack of universal apprsciation of the requirements
of gunnery was the netural result of the rapid expansion ef the
Armored Foroe with offlicers who lecked previous experience with 7%um
cennon, This Wwes emphesized by a combat commandsr the the 5 pArmorcd
Division who stated; "I was embarrassed by my leck of krowledge."

c. The necessity for full understending of the requirements
of gunrery training 1s 1llustrated by the Zollowing statement of a

battelion commender in the 5th Armored Division:

"Yau can nct heve too much gunnery, It is the most
dmportant phase and the least likely to improve on the
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battlefield, . , . Gunnery must be automatic. ... .
The battlefield is e poor place to learn shooting."

d. Both junior and senior officers who had teken e gune
nery course at the Armored School after March 1943 considered it of
great value, both tc themselves and their organizetions. A battelicn
commeénder in the 5 Armored Divisijom attributed the grester losses
of C Company to the fact thet its gunnery training had been below the
level of the other compenies'. He believed this resulted from the
other company commenders having taken the gunnery course while the
C Company commender had not.

e, The great majority of senior officers felt that
officers of their rank should take a courss in gunnery, This opinion
was shared by junior officers and enlisted men,

f. It is considered thet the necessary spprecistion by
all officers of the requirements for high standerds of gunnery cen
best be obtained by requiring all officers to take a gunnery course.

g+« It is recommanded that all sermored officers be required
to tske a gunnery course,

34, Replacement Training in the Zone of the Interier.

a, Bulisted men trained at the Armored Replacement Traine
ing Center considered their gunnery training inadequate for combet.
The principal deficiency was insufficient firing, Certain subjects
were oriticized es not being pertiment to their bettle needs, Exemplos
cited were lengthy compass~course problems end frequent dismounted
road merches.

b. Or 3 December 1944, Hesdquarters European Thester of
Operations informed the Wer Department that the average tenk crew man
replacement was "below the standerd of proficiency required for combat,
particularly in gunnery end tenk driving." Tt was recommended thet
the training period be extended from seventeen to at least nineteen,
and preferably twenty weeks, and “that during this additionsl time,
attention be focused on tank driving and tank gunnery." The War
Department replied thet, while the regular triining period could not
be extended, Army Ground Forces had beem guttorized "to hold in a
pool for not more than four weeks, all armored replecements who hed
oompleted the 17 week course at Fort Knox and wore not required for
immediate shipment overseas," During this pericd trainess were o be
given further instruction in driving and gumnery. (See Appendix B8).
No evidence is available to indicate the extent to which this expsd-
ient remedied the deficiencies,

ce Unit commenders, as well es enlisted men, stated
thet men had been wesigned classificetion numbers for which they were
not qualified, by replacement organizations both in the Zome of the
Interior end the Europcan Thester. In practice unit commerders ree
quisitioned omly "guiners" and "drivers", since men with thesc clessi-
fications were found to be better qualificd for their positious then
persomnel clessified aus "tenk crewman", In genersl, it was felt thet
replacements so classificd were not qualified to assume the duties of
either gunner or driver. 1wo slternate remediss are suggest cd;

(1) Limit tenk crew replacements to one category,
nemely, "tank crewman", To quelify as & tank
crowman, the replacement must be fully qualified
toth es o gunner and as & driver,

- 20 -
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(2) 1f *he eveailable training time does not permit
the complete training of tenk creswmen, limit
the classification fo "drivers® and "gunners".
In sddition te being fully qualified in tank
driving, drivers must &lso be quelified in
weapens mounted in the driving compartment.
Clessification ms gunner must include gusalifice-
tion in the standard gummir's qualification
course as prescribed by the War Department (Sce
recommendation in par 24, above). Thoe degroe
of qualification and scorc should be entered
on the 360 Form 20, No replaciment who hes not
quelifie<d es eithor gunner or driwver should
rcceive a classificetion number for eny position
within & tsnk.

de It is reccrmended thet the war Depasrtment adopt either
of the above solutions in order to provide qualified tank crew re-

plecements.

35. Ekerlacement Training in Cversies Theater,

fie  Keplecement officers end men steted they were out of
prectice when they finelly reached & cembat unit beczuse of the leck
of treining while in the roplzcement "pipeline”, This was zlso the
vicw of many orgenizetions wnd senior officers.?0

b.  The Wer Departmsnt did not provide the Eurcopsen Theater
with personnel or cquipment for condueting refreshsr treining. 1 gon-
sequently, it was necessary ito improvise, pguipment could be chiained
only by depriving combat troops, which were seldom at full strength
after "D" day. Releose of equipment for rofresher treining wes opposed
by the ficld forces. For *he most part, the Replecement System hed to
ubilize, a5 instructors, personnel mweiting assignment, However, in
Deceaber 1944, & smell poermanent treining cedre wes formed,

ce Initielly, refresher training in the centrel depot wes
accomplished by use of s tank battelion., Opsrationsl requirements
necessitated removel of the battalion for combat in August 1944, After
a lepse of threc to four menths, during which there wes no training,
training wes again initizted hy use of mekeshift cguipment snd personncl
aesigned to the depot. The offectiversss of cll of the treining wes
minimized by the shortage cf tenks., These mensures did not provide
for refreshor training in the depols supporting cech ermy. Conssguent-
ly, units were forced to conduet their ovm refresher treining.

. Axperience in the Turcpesn Theeter indicetes thet:

(1) ERefresher traaning in tenk gunnery is cs senticl
in ovirseas replecement dopots.

(2) Improvisetion deprives combat troops of needed
matericl, vlaces sn wircssonable burden om tuctical
units, end is unsatisfectory,

€. It is recommendcd thet the War Department provide oversess
repleeement depots with the personnel end metericl necesscry t:0 provide
rofrosher treining for tank cerew replecement.
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SCOPR

36, Equipment Required for Maximum Accuracy and Effectiveness of
Fire. The weéapons, amaunition, and Iire control equipment réquired Ior
maximum accuracy and effectiveness of fire are discussed in thia portion
of the study, Because they effect the efficiency of the crew in serv—
ing the tank weapons, certain other military characteristics of tanks
are also dncluded, )

37. Army Cround Force Equipment Review Board.

a, The Army Ground Force Bguipment Review Board's recommend-
ations arnd conclusions, and comments of the Rurcpean Theater of Opere-
tions and Iwelfth United States Army Group with respect thereto, are
quoted in the appendices indicated at the beginning of each section.

b. The Eurcpean Theater of Qperations and Twelfth United
States Army Group reviewed only the army Ground Force Beardis prelimin-
ary study which did not contain many of the complete recomnendations
quoted in the appendices, Therelore, cmission of a reference to the
comnents of the wuropean Theater of Operationa and Twelfth United States
Army Group in any discussion cf the Army Ground lorce Board!'s recommend-
ations indicates that the particular recommendation was not contained
in the preliminary study,

30. Limits of the Discussion. In general, the discussion in the
body of this study i limited To those points not covered, or insuffi-
ciently emphasized, by the Army CGround .force Hyulpment Review Board,
and to explanstion of the non-concurrences of the General Board, United
States Forces, kuropezn Taceter with certaln recommendations of the Army
Ground Force Equipment Review Board.

SECTION 2
CHARACTERISTICS OF FUYRURE DEVELOFWENT

39. Improvement in Existiog Type Equipment.

a. In effect, the recommendations of the Army Ground Force
Fauipment Review Board provide for technological improvements in exist-
ing type tanks and cannen, ‘The General Board, United States Forces,
Buropczn Theater believes thal the Buropean camwpaign demonsirated the
need for the recommended improvements.

b, Therefore, it is urged that appropriate agencies of the
War Department execute the recommendations of the Army Ground i'orce
Equipment Review Board quoted in the appendices mentioned in the follow-

- 23 -
A-BmSe TR I-C~T-E-D



R-75=3~T-it~I-G~T-5~1
ing chapters of this study, as qualificd by the caments of the Iurop-
can Thaat.r of Operations and by the rucoamendations in the Tollowing
discussion.

0, MNecessity Lor Hew Muthods of Dest troying Tanks.

a. Tank d velopment has be.n choracterized by the race botween
arpor vrotwciion and armor penciration., The rusulit has boun steady in-
criases in tanks' size and welight. Targe tanks aru undosirabls, This
is particularly pertinent in view of the Undted utancs! trouwendous sup-
ply distznces in the twa world wars,

b. The most recent imerican and German development in tanlks,
as w:ll as those recammcnded by the Anny Ground rorce Equipgent dovidew
Board, indicates that the race botwe:n gun and armor still continucs,’

¢s  Dovolomaent ol lighter versions of standard tLanls with
light metala roplacing ste=l, and of improved ammor of less weight, as
recomiended by the irmy Ground Force Bquipment Review Board and Rurop-
can Theator of Operstions, may arrcest the trond towsrd houvier and
largor tanks.,  Howevor, the Gen ral Boord, United Statos Forces, Euro-
pean Theater believes that thr race butwoen gun and armor can he cended
successfully only by devolopment of entircly now msthods of destroying
tanks.,  Sueh methods will undoubtudly involve radical departurc from
Jiring an armor pilurcing prijeetils from a cannon,

d. It is recommomied that the War Departuent institute ex-
haustive research into entirely new mctlods of destroying tanks.

41, Simplicity of Opuration,

a. The arcy of the next wer, like the wmies of “forld Wars
1 and IT, may be cxpected to be largely civiliin with limited training.

b. Experience in the Suropsan Thestor showed a lerge turn—
ovir of tank crew members, with the nocessity of battleficld assimila-
tion of inadcauately trained replaceincnts. There is no reason to be-
lieve that tho casualiy rate will decrsase in the futur:,

c. The conclusion to be dravm from the sbove is theb cquip-
ment must bo designoed with a view toward simplicity of opuration for
the crow members.

d. It 1s rccomnonded that maxinum simplicity ol optration
fer the crew momber be adopzed as a fundamentol principle of fuaturc
developmont.
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CHAPTER L

"TANKS AND TANK GANHON

SECTION 1
CHARACTERISTICS CORMON TO ALL TalKS

L2, army Ground Force Equipment Roview Board. Appendix 9 con-
tains the Army (round Force Bquipment mevicew Board!'s recomcndations
on pertinent military characteristics which ar: not inelnded in the
following chapters.

L3, Liquid Protected gmounition Stownge.

a, Approximstoly 754 of the intervicweas belicved that liquid
proiected stowage was an assct, either actual or psychological. The
majority of those who liad the opposito cpinion ook the cymical view
that vthe tank would burn anyway".  Tho commanding officor of the 191
Tank Battalion, which fought in both the Buropcan and Moditorrencan
Thuators, stated his babtalion had kept records which proved that
liquid protected stowage had permitted craws te cscape unburncd,

b. It is recomiended that the War Dupartment suriously con-
sider incorporation of liquid, or similarly, protected ammunition stow-
age in all fubure tanks.

Ihe  mununiticn Stowage Racks.

a, All persomnel interviewed considered & ready rack!
ass.antial,2? Capacity desired was ab lcast ten, and preferably fif-
tecn, rounds.  From this standpoint, stowage in carly models of the
ML series modiwn tanks, which included a lirge ruady rack undor the
gun and a row of projectiles around the perimeter of the basket, was
considered ideal. .

b. Stowage of the bulk of the ammunition under the floor
was groferred to stowage in the sponsons,  Hinged covers for ammuni-
tion bins located undor the turret £lcor were reported to bLe unsatis-
factory, and thuey usually woere removed. Interviewees suggosted slide-
ing covers,

¢« In tho M26 heavy tank, the necessity of travrﬁ\rsing the
turret to romove flcor znd side wall rounds was disliked.

d. It is recommended that the following charscteristics be
incorporated in futurce tanks:

(1) A ready rack capable of holding at lcast 10 rounds.

(2) Bulk of the ammunition stowed under the floor, un-
less squal protection from firo can be obtained in
the sponsons.

(3) sliding covers, or othor substitute for hinged covers
on anmunition bins.

(4t)  Ammunition remeval from stowage racks be not depend-
ent on traversing the turrct.

L5. Construclion of the Fighting Compartm.nt.

a. TFow interviewecs fovored a "half floor® in the turrct
guch 28 in moediuwm tank MLA3 (7émm gun). Whon traversing the turret,
empty corbridge cases, ammunition bin covers, and miscellanuous equip-
ment which often falls to floor, ecasily bscomes Jammed betwoen the
half fioor and the top of the ammniticn compartment.  Also, the loader
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must guard against his feet becoming entangled with the half floor whon
euisk defloction changes are mode. ) '

b. Approxinately 30% of the intervicwecs desired a moving
ful} floor,  Thost opposod to tho full fleor felb it complicated amwm-
unition stowege under thu floor and made it more difficult for person-
nu_Ltin the driving compzrimunt to escapc through the fighting campurt-
mont.

¢.  Approximately 60% proferred ne floar, such as in light
tank liek.  Howevor, it was folt that tanks so designed should includes

(1) A foot resi for thc gunnor.%

(2) Falding platform for th: tank comuander. It should, .
rovolve with the turret and be adjustable in height,©<?

(3} 4 seat for the loader which would rovelve with the
turret.

d, It is reeomnonded that:

(1) 7Tho half floor be considered unsatisfactory.

{2} Tosts bo conducted to deturmine whether o full mov-
ing floor or no floor should be incorporatod in
Future tonks.

(3) 411 banks equipped with 2 no floor i hbing compoart-
ment be provided with the devices listed in paragreaph
c. abova.

SECTION 2

CHARACTERISTICS COMON TO ALL CANK CANNON

46« Army Ground Yorce Equipscnt deview Board, appendix 10 con-
tains the Amiy Cround Forcc RqUipmant Neview 365Td's recommendations
on military choracterdstics common to 21l cannon.

7. Accuracy and Iffsctivenass,

a. all personncl interviewsd emphasiged that the oubstand-
ing deficivncy in tank armamunt was the lack of & cannon capible of
panetroting heavy German frontal armor, at normal tank fighting ranges,
i.¢, up to 1500 yards,.20  105mm howitzer HilaT (high cxplosive — anbi-
tank) could punctrate the glacis plate of the PANIHER taniz.  Howover,
its accuracy limited useful .mploymont to ranmges of 500 yards and uncor.Z

b. Interviewecs peirted out that wndesireble cheracteristics,
such @s long, heavy ammuniticn, wore acceptable, if vnavoideble in ob-
taining o gun of the required porfermance aud accuracy.

c. Thereforc, it is recommended that accuracy and effect-
iveness be considsred the most important chrractoristiecs in cinnon de-
sign. Thege charactoristics must be obteined with 21l the types of
amourition roquirod.

L3. Tube Life.

a. ‘The ascuracy lifa of our gun bubes excceds that of high
volocity German cannon.? e to the short battle life of banks, the
progent accuracy life of gun tubes grestly exccods that of the tanks
in which they arce mounted.

b, The Avey (round Forec Bquipment Review Bocrd concluded
- 28 -
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that_a tube 1ife of not less than 1000 rounds is the satisfactory mini-
mum.29  Both European Theater of Operations and Twelfth United States
Lrmy Group stated that "long tube life should be reduced in faver of
higher velocitics!, but did not give a specific figure.30  In view of
the urgency of increased penetration, it is considered that a tube _life
of only 200-300 rounds of armor picrcing ammunition is acceptable,-wa

c. It is recomncnded that:

(1) The War Department consider a tubc lifc of 200-300
rounds of armor plercing ammunition acceptable for
tank guns; if necessary in cobtaining required pone—
bration.

(2) Gun mounts be sc design:d &3 to permit casy and
quick replacemont of tubes, because of the short
acceptable accuracy life.

L9. Fixed ammunition,

a.  The Army Ground Force Equipment Review Board recommended
that 2ll tank ammunition be fixed.3l —~ Twelfth United States Army
Group concurred.le  The Turopean Theater of Opcrations modificd the
rccanmendation to be applicable to present tank gun celibers only.
The latter headquarters felt that ammunition stowage and loading can
be developed for a lirger tank cannen which will permit the mointensnce
of prosent rates of fire plus higher stondards of combat efficicncy.

b. The Goreral Board, Unitod States Forces, Buropsan Thaater
considers sumi~fixed ommunition extremely undesirakbls for tank guns. 3a
(The present semi-fixed smmunition is satisfactory for the 1OSmm Lowitzer),
Hoviever, it is recommended that semi-fixed ammunition be accopted, as a
last resort, if the required performance cannot othurwise bo obtained,

50, Overall Size and Weight of Ammunition.

a, Inturvjcweus_ﬁonsiderod 90w emrunition "too largen for
zasy handling in a turret.J 7émm vwas satisfactory. They belicved
that the ammunition for the 75mm gun in the PANTHER tank would b eosy
to load,

b, The Army Ground Force Bquipment Review Boird rocognized
the desirability eof holding down the overall length and weight of
armuni tion. 3 Twolfth United States Army Group ecmphasiged that ammuni-
tion sheould be ftshorti, Lo facilitate losding.J®  The Buropeon Theater
of Uperations rccommended that considuration also be gilven to the dia-
motor of the base of tho shell case on the basis that this dimension is _ |
as iwportant as the length of the round in determining stowage capacity .37

¢. Intorvicwecs cmphasized %he urgency cof being obl.: to fire
tae first accurate round. Ease in loadirg is governed morc by cverall
longTh Than by weight or diamcter of the round.,  The Genoral Boord,
United Stotes Yorces, European Theat.r is of the opinion thot the requ-
ired rote of fire dis of greater imrporbance than ammunition stowage capa-
city.
d. It is recomended that:
(1) Reducticn in ovorall longth of ammunition be given
priority over reduction in diamctor of the base of

the shell casc, even ot the expense of larger gun
bresches and cradles.

(2) Ammunition stowage capacity be sacrifieed, if nuces-
sery, to provide ammunition which can be loaded with
sufficicnt ease to obtain the required rete of fire.

- 27 -
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51, Automatic Loading.

a. The Army Ground iorcc Eyuipwent iuview Bourd redommended
that cll tank guns be equipped for automatic loading.38

b. It is considered thot cutomatic leoading is of mincr im-
portance for ammunition comporable in size and weight to the present
7omm rounds. For ammunition similar to, or largor than, wresent 90mm
rounds, oubtometic loading would be desirable.  However, procurcwount of
o gun of the requircd performance should net be deloyed pencirg devel-
opment of cutomctic loading.

52. Semi-pautonrtie Breech, The Army Grouwnd! Forc.: dounmmant
Roviow boord Tocomn Gnded tHat Tank guns be equipped with 2 somi-cutomatic
breech. It is extremely desirable that the characteristics of the
recoll wmechanism and brecch be such that automatic opening is ocbtained
regardless of differcnces in muzzle velocity botween the various types
of ammunition employed. However, a scmi-automntic breech should not
be provided at the expense of eceuracy ond effcctiveness.

53. Allowable Ratu of Fire.

2. Tonk guns should be designed primsrily for their direct
laying copabilities. The rate of fire of present tonk guns is satis--
factory for this mission. The rclotively limited use of tonks for
artillery type firing in the Buropcan Theater indicatus thet the abili-
ty to exscute this rolec should receive enly miner censideration in gun
design. Bowever, the extensive cmployment of indirect laying by 105mm
howitzer medium banls and 75mm Howitzer Motor Corricpes, 18, indicotes
that the basic weopon ef the Yassoult gun® plotoon must be fklo to fire
prolonged artillery missions.398

b. Tt is racomnended that: thoe ability of tonk guns to fire
prolonged artillury type missions be given minor consideration in future
gun design, However, the tank meunted howitrur of the Yassoult gunt
platoons in armorced :idivisions, tenk battslions, and covalry units must
bo caprble of such missions.

5h. Gun Travel Locks.
a. ‘fhe Army Ground Force Equipmont duview Board strteds

up positive and ruggod gun travel lock shall be provided
that can readily be epplied froin the gunner's position.
In addition te the interior trawval leck an exterior
travel lock shall be provided in the normal corrying
positien of the principal weapon,wid

i b. The normal traveling position of the 90mm gun in the
hecvy tank M26 nucossitates troveling with gun pointing to the rear.
FPor purely adninistrative merches, this is satisfactory. However,
provision must be made for extensive trovel with tho gun forward. An
axterior travel lock located on the front slope plate and copable of
being opcrated from within the tank is recomnonded.

SECTICN 3
SPECIFIC TANK CANNOW ABQUIRED

55. Army Ground Force 3guipsint Ruview Borrd,

a. The ch-ract.ristics of the tonk guns recommonded by tho
Army Jround Force Equipment Revicw Board are shown in Appendix 1l.  The
coments of thc European Theater of Operations ond Twelfth United States
irmy sroup are also indiscated. :
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b. Analysis of the penetration performance and oversll amaun-
ition size and weight, indic:tes that the guns recommended by the j..rmy
Srouwnd Force Equipment Review Boord are a substantial improvoment ove
present armament. therefore, it is considered thot thuy mll SC tlbi‘v
initizl roquiroments, Their procurcment should bo expeditod

56, Specific ¢olibers. The rocomuendations of the Aruy Ground
TFore.: Equipment Raview Board include specification of the colibor of
tho guns rogquired. The ecaliber of o tank gun 1s immaterinl ns long as
the gun has the required performonce and rate of firc. Conscquently,
it is rocommended thot developmont agencies not be restricted to the
development of tank guns of the specific caliburs recomuenicd by the
Arty Groand Forco Equipmont Review Boord.

57. Statement of Armor Punatration Roquircmonts.

2e The specific penctration rucomucnded bty the Aray Ground
Foree Equipment soviow Boord was stated in terms of 300 attack. n
viw ol ths greoter angle of armor on modern tanks, porformanc: should
be based on LE2  attack.

b. Although desirablc, it is obviously impracticcl Lo mount
a cannen sopable of destroying any oncmy cambat vihiel.: in tanks of
avery welcht class. Therefore, the following requirements, s statud
by the Army Ground Forec Eouipment Roview Bok.ml, should be adopted as
the ainiwum stondard foro future duvelopument with the additiens indicat-
od:

(1) Tor reconnaissance (1ipht) tonks, a gun “enpable of
perctrating the sides ond reer of ony cnciny armorod
vohicle®, at normal tams fighting ronges.

(2) For cxploltation tanks of an armored division, a gun
tcapable of ponutrating tho sides end reor of any
enamny ansorod vehicle and the front of any dut the
Fenvicst assault tank®, ot normel tonke fighting
ronges

c. Expcricnce in the juropcin Theator has shown thit an in-
fontry support tonk has little opportunity for mancuver.  Thercforc,
the juns for this tonk wust be capnble of penotrating the sides, renr,
and front of any cnomy armered vehicle, at normal t.,nl( flghblng TINEUS.

de The Buropesn campaign domonstrated thot tanlks fight tonks.
Therciore, thers must e .,,V"ll“lL, ~ vehicle nounting o cnnen copolle
of destraying tny crony tank ond hoving sufficiont moiility to permit it
to opsrote with exploitation tonks. It is rocognized thot this may
hove fe be 2 special puroose weapon, with limited braversc, small cmaun-
ition stoungu cupacity, and suitable only for amior plercing awmnitien.

58. pssawlt Gunt (fonks Lounting o Howitzer).

a.  Exeopt for the lick of power troversc, persenncl inter-
viewed cxpressed satisfaction with 10Smm howitzer ML in the medium
tonk L[h serics as the weepon for the Masscult jun" platoon. W pue
orimerily to the cbsunee of thu po.r-‘r troverse, these wagopons werc not
amployed as regular fighting tonks, They were nmloyod more o8
close support crtillory then os di mct laying Yossault gunst, 42 How-
ever, intervieweus indicatoed that, with the incorporrtion of o pover
tr”v\rm,, diruet laying would heve be.m wmore common,  For this reason,
the universtl opinion was that 300° traverse was sssentiol, ond also
thot the weapor. should be mounted i a standard tank.hil

b, The interviows rovenled nothing to indicote thet the 10Smm
aumunition stowage capacity of the MY serius medium tonks was uhsatis-
fuetery. It is not lknown whethor the stowag: weuld hove boen suffi-
eiznt in the evont of more extensive dircct loying.
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¢. The Junoral Board, United States Forees, Europeoan Theater
hes recemacnded that rassault gun' platoons in crmored divisions and
Ea{n¥ bettolions in infantry divisions be equipped with 105ma hewitzer
cnks,

de The rccommendations of the Army Ground Force Rquipmont
Review Board do not include a weapon similar to mediwa tanik Ml scries
with lobmm howitzer.  Tho only salf-propelled 10Smm howitzor recoma-
ended hes L5C travirse and is not meuntod in a tank. This weapon
would not be satisfactory for the “assault gun' plitoons.

¢e It is recomncrided thnt "assoult gun" platcons in armorad
divisions and tank battalions in infontry divisions be egquipped with
105u howitzer, 1iL, mounted in o standard tank with 360°% pewer traverse,
having 10Smm ammanibion stowage capacity not less than that of rmedium
tonk 1k series (with 105mm howitzer).
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CHAPTR §

TaNK MACHINE GUNS

SeCTION 1

GuilbRAL

59i Importence of hechine Guns.

£, The ‘emphesis during the Lvropean csmpzign cn the need
for e cennon ¢epeble of punctreting heevy Germen frontsl ermor may
ceusc the importance of mechine guns o be overlooked in fubure de-
velopment., This must not oscur.

b. The importzmce of the role of Uemk mechinc guns in fthe
huropeen ThefTer is shown by the following frets:

(1) 421 personnel intervicwed desircd that the bow
mechine gun be mede more offuctive by sddition of
& sight ond by increcsing its troversc ond dop-
ression,

2 Most units cerricd zpproximately SO per cent morc
Pr > Iz
celiker ,30 emmunition thon that provided in the
orgrnized stowege.40

s~
fet)
~

Some units mounted cerliber .30 mechinc guns on the
turret for wse by the tank commender sgeinst ground
turgets, Those guns cither repliced or sugmented
the oaliber 50 entirirerrit guns,47

(4) Yeny tenks ccrricd sperc maching guns bectuse there
wes no opportunity to recpeir defective guns in battle.

¢. The exteisive use of tenk wnchine puns oud the expedionts
cdopted to increose their offcetiveness indicate need for anereescd fire
pow.r., The Army Ground Forece fquipment Roeview Bosrd rccognized this
necd ond rocommended multiple cosxisnl guns ¢8 well es possible durl
bow guns, (Sce Appendix 12). The Generel Boerd, United Stetes Forees,
Furopcin Theoter is not sertein thet these rocommendetions ¢re the
optimum muens of inercesing firce power. Therefore, it is recommunded
t the @rr Deprrtment investigete o11 nossible meens of increesing
mrehine gun fire power. Ammunition stowsge per gun muss be 6% loast
wquel to thot provided in preseunt tenks.

60, Chaarseteristics of Mechine Sums,

t.  Prosont trnk mechine guns tro standord growmd guns.
Jnturviewsns steted thet, with these guns, brrrcl chonging, louding,
rnd reduction of stoppeges is time-cousuming. In wddition, the woight
crd silde of the celiber .50 pun wes considered excessive, Development
of improvced ground guns should climinete these deficicncizs, and vlso
JIfuet desireble reductions in sizc ond wight.

b Alnost cll personncl interviewced considered the present
cyclic rntes satisfectory, They folt thot grecter offectivencss wes
obtained from sustoained firing rather thin irom high retues of fire,
11 interviewces steted there wes meed for sgun gcepsble of firing
longer bursts, then prescnt guns, without overhenting. Overhssting
cruscd most stoppages.

c, Aubomctic headspsoc cdjustment wes unenimously ruguested.
-~ 32 -
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Ruptured cartridge ceses were second to herting in crusing stoppeges.,
Evidence indicetes thot most of these stoppoges were dws to improper
heedspaee rether then to defeotive cmmuniticn,

d., It 25 recommended thet improved mechine guas be provided
for tanks, The celiber ,50 gun must be smeller cnd Zighter thean the
present M2 gun; similsr reductior in the celiber .30 gun is desireble.
A11 guns must have the following cherzcteristics:

(1) Autemstic husdspece cdjustment,
(2) Quick method of chenging berrcls.

(3) mesc in locding end reducing stoppuges in fighting
compertments,

(4) &bilaty to fire bursts of 20-30 round for maximun
period without ovirbesting.

(5) Cyclic rete of ecliber, 30 1191244 gun. (550 rounds
per minute ).

¢l, Sperc Perts,

#, fech tenk is euthorizcd numcrous mochine gun perts.  (Sce
Appendix 13)s  Intervicwees reported thot these ports were never uscd;
in bettle there wis no opportunity to reprir guns, instend, meny units
errried one or two extre mechine guns, in ench trak, The compony ormor-
or carricd £ll the spare perts., Guns neuding roeprir were turncd in to
him by the Tank crews. Broken prros were reported to hrve cruscd the
leest number of stoppegos.

b. Lviryon: interviewcd wes in faver of ocrrying spure mechine
guns rother then sprre parts, Therefors, it is recommended thrt,
stowegoe sprog permitting, sorru machine gums, rether than spere ports,
be cuthorized cach tenk on the besis of st leest onc sprre gun for
cvery throe guns, or frection thureof.  Spere perts to be cuthoriz.d
on th. compeny lovel,

SECIION 2

SPLCINIC BMACHING GUNS hivdUIRLD

62, FHow lronine Guns,
ANttt Ay

. Army Grouwnd Force Rouipment Keview Boerd's recommended
ermement for roconnnissence tenks includés © erlivber w30 bow mechine
f,'\m.4 fFor lerger tenks, it wes recommendod thri considerction bo
ziven to mounting the bow gun "or guns in rumote controlled bellistic
blisters. 4%

be &11 inbervieweos desired ¢ ocrliber .30 bow gun. Widor
treverse, inercosced depression, cad incorporction of & sight were unl-
vorselly ruguested. On 26 September 1944, Twelith United Stetes Army
Group reguested development of e sight with o4 lcoost two pover megni-
fic' tion,50 The Buropeon Thicter of Operntions omeurrsd.l The
Army Ground Forcs Xquipment Reviiw Bonrd recommerded thet "en infindty
sight tnd linksge" he provided.

¢y The bow mechine gun mouny weslens the front plote. Cone-
scquently the Geormens ofben nimed ot the bow gun.53 Nountirg the gun
in « blister on the side of the trnk will overcoms this problem,
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However, the interviews reveeled thet the bow gun(s) must be sble to
cover the ground immediately in front of the tenk cnd betweon tho
trecks, irrespoctive of the field of fire of the conxiel guns,

d. The Generel Bosrd, United States Foroes, Europetn Thooter
recomnmends thet,

(1) All tanks be equipped with & celiber 30 tow mechine
gun, equipped with sight, rnd heving grecter depros-
sion and traverse then st present.

(2) Relooction of the bow gun in nll tanks be investig~
zted. Bow gun(s) must be sble to cover the ground
irmedietely in front of the tenk snd between the trocks,

(3) Considerction be given to providing megnificution in
sights for how mechine guns.

63. Coexisl Mechine Guns.

a. The Army Ground Forcw hquipment Review Zocrd recommended
that reconnaissance tenks bo tquipped with three corxicl machin. guns:
one esliber .50 gun in the turret and two oeliber .30 guns in blisters
on the turret.b? An edditionsl celiber .30 gun inside the turrct wes
rcecommended for lorger tanks,

be The greet majerity of interviewces stoted thet ¢ single
coexiel gun wns sufficient. These enswers weres bascd on the opinion
thet;

(1) Lesdcrs could not kesp mnother gun functioning cnd
lorded,

(2) In view of the limited spoce now rveilable for
servicing conxisl mechine guns, it is not prac~
ticnl to mount another mechinu gun,

(3) There would be insufficient spece for the smmuni-
tion for edditioncl guns,

c. Most junior officers cnd ewlisted men showed litTle
imeginetion end were not sufficilently experienc.d to discuss ms jor
advances. The Generel Board, United Stetes Forces, Buropeen Theater
fecls thet, 1f the zbowve objeetions ecre ovircome, ténk crews would
fevor additionol coexirl guns,=

d. Fifty percwnt of the interviewces stoted the celiber .30
gun wis satisfectory, wheress the belance desired © esliber .50 coexiel
gun.57  The former group brscd thiir wnswers primsrily on the question
¢f cmmunition stowrge cepacity. The caliber 30 gun is more efficient
than the e liber .50 rgainst perscancl, In other rospects, thu eeliber
.50 offers definite sdventiges, (See Appendix 14), A1) interviewces
emphz sized the increesed shock rcotion of' the csliber .50 gun on the
Goermen seldier,

¢. Approximetely 40 porcent of the interviewses stzted they
attempted to boresight the coaxirl mechine gun with the cennon., This
group reported thet the mounts friled to hold the guns an edjustment.
This deficiency increrses the time required to obtain effective fire,
end prohibits ronging-in.

f. The Genercl Bosrd, United 8tetes Forees, Eurepwoin Theoter
regommends thet,
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(1) Wherever feasible, all tanks be equipped with oune
caliber .50 coaxial machine gun in addition to at
least one ooaxial caliber .30 gun,

(2) In tre development of multiple coexisl machine guns,
close attention be paid to ease of loadinyg and

sarvicing.

(3) Coexial machine gun mounts be developed which will
kold the machine gun parallel to the tenk cennon.

64. Guns Mounted on Top of the Turret.

a. The Army Ground Ferce Equipment keview Board recommended
that all tanks be equipped with a caliber .50 antiaireraft machine gun,
controlled by the tank commander, and mounted for employment ageinst
ground as well a8 air targets.

b, Approximately 85 percent of the personuel interviewed re-
commended retentien of e celiber .50 antiaircrafs gun, All wanted
the gunr so mounted that it could be employed casily i{n the spti-aircraft
role.

¢. The present antiaircraft gwn mounts were considered
diffizult to use. Many sugpested that a ring mownt would be an im-
provement, The chief demand was for & nount which would permit firing
the gun without exposing one's body to the extent now required,

d. Meny units mounted caliber .30 guns on top of the turret
for use by the tank commander sgainst surprise, close-in ground
targets. ¥ The caliber .30 gun wae preferred to the caliber .50 be-
cause it could be swung around eesily and quickly, The sreat msjority
of interviewees were in favor of & caliber .30 gun for the tank com-
mander,®0 They slso recommended that the lcader fire the anti-eircraft
Ul

e. Speed end armer protection of mircreft undoubtedly will
increase, nevertheless it is the opinion of the General Bourd, United
$tates Forces, FKuropean Theater that the value of s caliber .50 anti-
aircraft gun is sufficient Yo warrant its retention.

fo It is recommended that sll tanks bé¢ equipped with:

(1) A caliber .50 sntiaireraft gun so mounted that
it can be fired, without exposure of the gunner's
body, by either the loader or the tank conmander.

(2) & caliber ,30 machine gun mounted for use by the
tank commender against close-in ground targets.

Biblicgraphy
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SECTION 1

CHARACTERISTICS, COMON T0 ALL TYPSS

65. hrmy Ground Force Louipment Review Board, Appondix 15 contains
thoe pertinent recommondations of the Army Ground Force Bgquinment Reviaw
Board on ammunition.

66. Type, Length, and “eight of Tank Ammuniticn,

2, {ho undesirability of othor than fixed ammunition, and the
nced for holding don the ovorall length and weight of tenk ammunition
were indicated in the discussion of the chorsctoristics of tank cannon
(Sec paragraphs 49 and 50, above,)

b. The General Bonrd, Unitod States Forces, Furopaunn Theator
urges that the ™ar Deprriment ossign = high priority teo the development
of fixcd ammuniticn h-ving the roguired performance and overnll leongth
and welight necessary for casce of londing.

67, Smokeleoss and Flashless Prepellants.

2, The Army Ground PForce Equipmont Reviow Board stoted that a
funiforn” demnnd uxists for smokcless and flashless propellants,®t The
Buropean Theater of Cocrations and Twelfth United States Army Group des-
eribad the demand 2s "urgent and uniform': The Army Ground Force Bonrd
also »ecommended thnt obscuration of vision by muzzle blast be roduced
to an 'ebsolute minimum by any monns,63

b, The urgoney of emokaless and flashless propellants nnd of
uncbscurvd vision cannot be cver-emphasized.

(1) Interviowces universally lementid tho vasc with which
the Germans locatod American tanks by the gun flash and
smoka, and tho contrasting difficulty of loeating cnemy
tanis,

(2) The urgensy of being able to £ire the first cccurate
round s pointed out in paragraph 50 c, above, Fast,
accurate firing roeguircs thet the tank comnanderts ond
gunner's obscrvation be unobscured by muzele blast.
Cos.rvation of cvery round is necussary to mals propor
range ond deflection changes for the succeeding round.
Even with 75mn guns and 105mm howitzers, of shorter
rangss, the round often strilkus beforc the blnst hos
clunred sufficicntly wo permit observotion. Obscura-
tion of vision by muzzlc blast milkes 76mm mnd 90mm guns
"onc shet® wcapons.

c, Thc muzzle broke and forwsrd venting pricoer reducod obscura-
tion of vision. Howover, the muzzle breake increzscs the weight of the
gan ~nd necessitates 2dding undesirable counter-weights to breech., 4
nagb.r of tank commanders roported that, with tho muezle broke, the blast
sceaud to concentrate in tholr viciniiy, knocking off thoir holagts and
dsioking 1t difficult for infanbry to stay on the renr dock of the tank,

It wee ngreod, thoggh that the muzzle broke greatly improved the gun—
nerts obscrvation,
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d. It is recommended that the War Dopartment sssign o high
priority to davelopment of smokcluss 2nd flashless propellants and to
perfection of otner means of sliminrting obscuration of vision,

68. Dim Igniter Tracer,

a. The Army Ground Ferce Equipment Heview Board recomnended
that tracers "be provided with a dim igniter in order net to blind gun-
ners or disclose gun positions during night firing." Furopean Theater
of Operations and Twelfth United Etates Army Group recommended that il-
luminaticn commence at 300 yards. 7

b. The necessity for improving night firing capabilities was
indicated in paragranh 11, above,

¢. Interviewees reported that ranging in with the coaxial na-—
chine gun in daylight often revealed the location of the tani: and drew
fire before the targst could be destroyed with the cannon, They also
stated that German tanks had been located in the same marmer.

X d. Ranging-in will have increased application with caliber .50
coaxial machine guns, Also, a caliber .50 gun can be employed against
targets which formerly would reguire the tank cannon.®? Dim ipniter
trecer will permit maximum exploitation of thase advantages.

e. It is recommended that development of dim igniter tracer,
with illumination commencing at 3CO yards, for both cannon and machine
gun ammunition be a wpriority project.

69. TIracer for HEAT, HE and WP Projectiles.

a. Interviewees revorted difficulty in sensing H8AT rounds
because ¢f failure to detonate on iapact with the ground. Incorporz-—
tion of a tracer element will greatly facilitate sersing,

b. Incorporation of tracer in HE {(high explosive) and WP
{white phosphorous) rounds will increase facility of adjusting fire:

(1) Interviewees reported difficulty in identifyins rounds,
particularly HE, when several guns “ere Tirin: in the
same area,

(2) Lost rounds often ozcur in woocded areas and in terrain
iaterspersed witk gulleys and ravines.

(3) Both HE and WP were employed against targets with ver—
tical profile. Utilizing the hoight of tracer above
the target as a means of adjusting fire; vhen firing
at vertical targets, was discussed in paragraph 8,
above,

c. No informaticn 'as cbtained from interviewses regerding
tracer for HE and WP rounds, The only disadvantage would seem to be
possible disclosure of the tank's position, even with dim igniter tracer.

d. It is recommended that appropriate agsnnies of ths War
Department:

(1) Provide a tracer element in HZAT amreunitior.

(2} Give serious consideration to incorporation of a
tracer element in HE and “P ammunition for tank
guns.
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70, Crimping of Fixed Ammunition.

a. The Army Ground Force Equipment Review 3oard recommended
improving crimping,’

b, Interviewees universally reported separation of 75mm pro-
jectiles from their cartridge cases. Separation of 7émm projectiles
seemed less extensive, Adopticn of the German method of crimping around
the entire circumference of the cartridge case was suggested.

¢. There were no reperts of separation of 90mm projectiles,
This may have been due to the limitsed employment of MR5 tanks in the
European Theater.

d, It is recommended that appropriate agencies of the Var
Department give immediate attention to deveclosment of improved crimping
for fixed ammunitior,

71. Crimping Teol for 105mm Howitzer Amrmunition.

a. The 105mm howitgzers mounted in tanks constitute too small a
porcentage of the total number of 1C5mm howitzers to warrant production
of fixed ammunition for the tank howitzers,

b, The semi-fixed ammunition can cause some reduction in the
rate of fire because of projectiles becoming wedged cut of line in the
shell cases, Many interviewsss reported that they had been issued a
erimping tool, which apparently had been procured in the European Theater.
Since Charge VII is normally fired, this tocl received extensive employ-
ment.

c. I%f is recommended that appropriate agenciss of the War
Department provide a standard crimping tool for 105mu howitzer ammunition
on the basis of one per 105mm howitzer tank,

72. Amnunition Lots.

a, The Army Greund Forco Equinment Review Board, The Buropean
Theater of Opsrations, and Twelfth United Staves Army Group recommended
action be taken to rcduce the difficultics causad by variations in muz-
zle velocity and performance botwean different lots of the same type of
ammunition. 1

b, Expericnce has shovr that the range dispersion betwecn dif-
ferant ammunition lots, cven at direct laying ranges, is sufficiont to
cause misses. Under combat conditions, it is not feasible to so cistri-
butc resupply loads that cach tank has only ammunition of the same lot.
hen stowing a tank, it may be possiblec tc segregate thoe rounds by lot
in the stowagec racks. However, the construction of stowage bins, the
position of the loader with respect to thom, the size of the lot identi-
fication markings, and the nccessity cf high ratos of firs makc it im-
possible for tho loader to sclect rounds by lot numbor,

¢. It is rccommended that appropriatc agencies of the War De-
partment assign a high priority to reduction in variations between pow-
der lots and to increasing the quantity of ammunition in any one lot.

73, Amnunition for Training.

a, Foersonncl intervicwed stressed the confusion caused by
firing, in training, ammunition having a different trajectory from that
of ammunition used in battle,
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N o, Tt is recomiended that the Wer Departmsnt tele the nooeesary
action to ¢liminaty the source of this confusior:,

SECTION 2

PROJECTILES

7h.  Armor Pievcing,

a, 'l?he Aymy Ground Force Equipment Review Board recommended
development of hyper velocity armor piercing (HVAP) projectiles, as well
as Coutimied development of rezular armor pierecing ammunitien {AP and
AFC), and of hollovi-shaped charge for artillery projectiles.’? The
Buropean Theater of Operaticns and Twelfth United States iray Group recom-
mended davelopment of hollow charge for "all calibers from 75mm up't.

b. The desired armor piercing projectile must have a proper
balance between armor penetration and gccuracy. Interviens revealed
that effectivensss after penetration is secondary, The following evalua-
tion of currently standard weapons indicate the accuracy required:

(1) The accuracy of 76mm HVAP is excellent,

(2) The accuracy of 105mm howitzer HBAT is unsatisface
tary.75

(3) Wnile 7émm Mb62 was preferred because of its flatter
trajectory, persomnsl interviewed considered the ac-—
curacy of 75mm APC. M6l satisfactory,

(4) Interviewees reported that most tank fighting tcok
place at ranges under 1500 yards. At raages up to
appronimately 1200 yards, the theoretical probzhility
of hitting a tank, when the range is determined cor-
rectly, is,the same for both 75mm 4PC, MAL and 76mm
ARC. 52,76

< ¢, It is highly desirable that only one type of armor plercing
amminition be ineluded in the basic load, Because of iis greater effec-
tiveness afier penetration, an 4PC. (armor piercing cap) type projectile
is considered the ideal, If an APG type projectile capable of the neces-
sary armor penetration cannct be produced, either HEAT or HVAP projec~
tiles should be provided. Inclusion of HVAP or HEAT in thes basic locad
should be in aecordance with the following principles. (It has besen as-
swred that both BVAP and Ei&AT, having the necessary penetration, can be
developed. )i
(1) In order to have only one type of ezrmor piercing am-
munition in a tank, HEAT or HVAP should completely
replace APC. The latter is not required for anti-
concrete missions singeg HE with a concrete piercing
fuze is satisfactory.

(2) If HVAP car be produced in sufficient quantity to meet
total armor piercing requirements, it should be sel-
scted over HEAT because of higher possible muzzle
velocity.

(3) If HVAP cannot be produced in sufficient quantity, the
necessity for holding ammuniticn types to a minisum
dictates selection of HEAT, FKowsver, the accuracy of
HEAT nmst bs at least eauivalent to that of 7hmm APC.
M61, If this reguirement carmnot be met HVAP snould
be selectod.
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(4) 1If an EAT round of satisfactory accuracy and greater
effectiveness than HVAP at large angles of attaci can
be developed, it should be seiacted.

75. High Explosive.

a2, The A;my Ground Force Ecuipment Review Beard recorrended
development of a high explosive rownd having:

"sufficient velocity to insure pin~point accuraecy in direct
fire. Initial velocity should be the highest possible con-
sistent with good fragmentation, contrel of ricochab, and
minimun gun tube erosion,!

b. A large majority of personnel interviewed considered 75mu
HE, M48, supercharge, the ideal high explosive round for tenk guns.
Explosive content, control of ricochet, and ease of adjustment wera
considered more important than high velocity, Few intervievwees pre-
ferred the high velocity Témm HE, M42AL.

c. The necessity for maximum burst and fragmentation effect
is obvieus, Two other vital requirements are not as clear:

(1) The terminal velocity must be such that the gunner
can malke range changes “equal to the depth of the
burst on the ground."80 A gunner can do this with
T5mm HE, MAB, supercharge. It is not possible with
Tépm HE, MA241, the terminal velocity is too high,B

(2) 1In general, more effective fire is cobiained with a
DELAY fuze bban with & SUPBPAUICK sebting,818 The
muzzle velocity and delay =lement in tha fuze must be
such that the resulting richochet is easy to adjust.
Ricochets with 75mm HE, MA8, supercharge with .05
second delay fuze are satisfactory, Those with 7bam
HE, M42Al and .05 second delay fuze travel tec far
befsre bursting,

d. The characteristics recommended by the Army Ground Force
Review Board may result in projectiles of toou high a muzzls velocity.
Therefore, it is recommended that high explosive projectiles developed
for tank guns have the following characteristics:

(1) Muzzle velooity, explosive content, fregmentation,
and control of ricochet similar to 75mm HE, M4,
supercharge, rather than to 7émn HE, MA241.

(2) Muzzle velocity such that the gunner can make range
changes squal teo the depth of the burst on the ground,
at all ranges,

{3) Muzzle veloeity and DELAY fuze such that ricochets do
not have a greater length of travel and height of
burst then those of 75ma HE, M48, supercharge; with
.05 second delay fuze.

(4) Maximum explesive content and fragmentation consistent
with muzzle velocity and accuracy net less than that
of 75mm HE, M)2, supercharge.

76. Reduced Charge High Explosive.

a. Army Ground Torce Eguipment Review Board reccmmendw a §2-
duced charge HE round "for use by tank destroyers in indirect fire.n

4] -
BT RaLC-T-E-D



R=f3-T~=I~-C~T-E-D

b. Personnel interviewed unanimously stated that a reducsd

"}:ar'e HE round was unnecessary for use by tanks. Introduction of a
duced charge round Lor thz 7éam gun in the European Theater caused
confusion among tank crews It is recommended that rPcheg ch"trge

BE not be vprovided for nam:u, even if they renlacs tenk destr

tae major anti-tank veapon,

77. Emoke and Incendiary Shells.

a, All

personnel interviermed statzd that a nurely scresning

suoke, such as EC base ejection or exission, was not needed for tari
cannon, On 3 October 1544, the Eurcpean Theater of Operations informed
the War Department that this type of amnunition was not needed for tank
puns. % This position wae reiterated in March 1945,

b, ¥nhite phosphorous was well liked by all pekgmnel because

N

of its combined casualty, incendiary, and smoke effect. 2

Instances

were reported in whieh it had caused enemy crews to abandon their tanks.
4 few inlcrviewses had actually seen white phosphorous set a tank on

fire. Its ennloy

ment agalnst tanks resulted from the lack of armor

piercing rounds capabla of nenetrating heavy Gerwman frontal armor,

c. In conjuncitiocn with its other characteristiecs, all person-
nel considered the incendiary wronerties of white phespharous satisfac-
tory for normal use, i.e. euploym=ant against personnel, buildings, elc.
They did not want it replaced by a purely incendiary projectile, 4
smald majority desired it augmented by a flame producing round. Tne
reagor for this demand is the desire for a reliasble means of setting

tanks on {iIrve in

the absence of an arnor piercing round, heviag the

reguired performance,

d. The

duropean Theater of Onerations and Tielfth Unites

States Army Group recommendgd improveo incendiery fillers for "all
types of artillery shells,m

e, The
recopmends that:

()

(2}

(3)

General Board, United States Forces, Turonean Theater

Purely screening smoke, such as 75mm EC base emissior,
189 or 105ma HC base ejection M&. not be nrovided for
tank cannon,

(e

Improved incendiery fillers for artillery shells not

replace vhite phosphoreous for tank cammcn unless such
filler has the casualty and amoke properties of white
phespnorous.,

Inproved incendiayy fillers for artillery shells b
utilized for an incendiary rourd for tai'r cacnon, Lo
augnent vhite pheschorous, only if armer plercing
rounds having the recudred performance carnot he
develoned and 1f such incendiary filler is a more
reliable neans of setting tanks on fire than white
phosphorous.

78, ILlluminating Shell. Develooment of illuminating shell was

recommended in paragraph 11, above,

79. Ganistor.

a. The

Army Ground Ferce Eguipment Review Board recomnznded

development of improved canister, The muropean Theater of Opsrations
and Twelfth United States Army Group coneurred.
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b.  Small guantities of canister for the 7omm gmn were nro-
cured locally in the duropean Theater by combining 75mm howitser canis—
1 with 75%mm gun shell casces, Emplovment was too limited to
aofinite conclusions as to its offccciveness, Hovever, the '-r"lt ma-
jority of intervieweces felt that canistor was not roouired. Thelr
opinion vas bassd on a desire o reduce amrunition types, and the belief
that the machine guns and high cxplosive shell would be as effective,
The Gereral Foard, Unitcd States 1‘orces, Buropean Theater is of the
opinion that the cmployment of canister would be lixited to soocialized
situations, such as cperations in heavily wooded arzas.

c. It is recommended that:

(1) Boforo imoroved canistor for tank cannor is placed in
quantity oroduction, tests bo condneted to detormine
if the tanlk machine guns and high erplosive sholl can
bo camployed for canister missions with equal effec~
wiveness,

(2) Canistor not be included in bhe basic load, bub kept
in depots to bo dravn as the situation indicates.
£0, ol Each Tyou Required.

a. Fursonnel intorviewed considored the following distribution
satisfactorv, ag a goneral ruls, for tank guns: high cxolosvie - 70%;
armor picreing - 20%; white phosshorous - 10%: In ganeral, these fig
ureg arc conparable to the o diturcs of 7omw, 76mn and 90mia tank and
tank destroyer amnunition in the furopean campaign from Junc 1944
through Jamuary 1945, and tg the puercentagss recomnendad by the Furo-
pean Theater of Opcerations,”

b. Data on ammunition sxpended by 105mm howitzer mounted in
mcdium banks is neot wvailable, The percentages recamendced by the Zure-
pean Theater of Cporations apply to bota artillery and tank hovitzers
and includu 90% hizh wiplosive, 7.5% white phosphorous, and .5% HEAT.éz
Because of the small percentase of 105ma howitzers mownbed in tanks,
productien in accordance with these percentages should provide suffici~
ent quantities of white phosphorous and HEAT to meet tank requirements.
However, as recommended by the Armored Section, First United States
Arny, tht. bazic losd must include 20% HEAT and 10% white phosnhorous in
order Lo provids each tank with suificisnt rounds for one or o tar-
gets.'B

c. It is rscoomended that ammunitior for tark guns and howit-
zars be produced in such quanbity that basic loads can include 70% high
explosive, R0% armor piercing, and 10% white phosphorous.

SECTION 3

FUZES

Fuzes.

a. The Army Ground Force Equinment Review Ecard recommended
that: "all types of improved fuzes developed for artillery camnon should
be provided in tank..,amnunition,"

b, Nopmal time lire has always been considersd outside the
scone of tank Luunerﬁ./S The interviews revealed no reason for changing
this poliecy. Tne use of present proximity (VI) fuzes is limited to
artillery type firing, The extent of this firing by zank guns is too
limited Lo warrant introduciior of fuzes unsulted to dirsct laying.
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c. The fuze required for illuminating shell is one designad
tec overceme the handican of onz man setting fuzes in the poor limnt of
a turret. 4 proximiiy (VT) twse fuz: would bz ideal. A norwel time
fuze with 2 minimuu nunber of sebtings, easily identified in diclmess,
would be an improvemsnt over existing fuzuas,

g, + is recomrended that:

(17 Time fuzes not be provided for Ligh
tion for tenk guns.

(2) TIlluminating shell for tani canmron be
Tuze desipgned snecifically for cesse oW

turret.,
82. APC Projectiles Conrtairinz Explosive T‘J.]’ Tests in the
European Theatar showed that 7ornm APC, M6L with P 15621 1ill deto~

natc after penstrating 20mm spaczd arror., As a ri_,uld of this te ut
all 75mm AFC amrunition not containing the bsse fuze and ziclosive
ler was frozen prior Lo the irvasion of ths contirent in an i
of the Germans intrcducing spacad armor capabl. of cdufeating
feged projectiles.’c Future incornoration of a base fuze and wolosive
filler in APC type projectiles should be contingort anon determination
of possible defnat of sueh prejectiles by svecod armor. It Le recom-

nendsd that the War Department institute extensive tosts in H"lo fiald.

83, Fuze for Thitve Thogphorous Projectiles, ite phiosphorous am-
munition available for 74ma guns and 105m:. bowitzers in the Borepean
cammaign was fuzed with e super-quick fuze. This amunition was used
extensively ageinst houscs and similar structures, A d\.lay fuze would
permit the round to nenetrate doors, windevs, aud 13 -a1ls bifore
deteonating, tasreby having grecter offectivencss. s believed rico-
cnet bursts would prove hignly effective agalnst dug~in porsonn:] it
is recommended that Susis oi conducted to deteraine whe desircability
of fuzing vhitce phosrhorous ammunition with the combinaticn suner~qulck
and delay fuze, used with HE sholls.

34, Tuzs for 1C%um Eowibzur HE, ML,

a, The .15 sccond deolay fuze with which Z0%mm howitszer HE.LL
is fuwod was dosignod for field artillery usy, Tt cadses ricochels to
travel from 50 to 115 yards before bursting;.rj Cinic makes i1t imnessible
to adjust ricochet firo on cmall point tar‘gcts.’LOO
fuz: vas not liked,10L '

Censoquently this

b.  Ammunition suprly would bo uaduly complicrted by heving a
smell porcentage of 105mm howitzer ammunition farmwd =ith 2 .05 sucond
delay fuze for tanks and the remainder with a ,15 sccond delay fuz. for
the artillery. A combination supcrquick and delay fuze with 1"
sottings would mect both requirewnts, Thereforc, it is rocors
that a cembination superquick an! ddlay fuze for 105mm howitacy HE. ML
be doveloped, having tuo dolay sethtings, onc a .05 sceond subting and
the other as dosired by the artilloery.

85. Conerote Picrcing Fuzc.
a. A numbcr of inturviswaes repert wd very successful empley-
ment of 75mm HE, W48 supercharge, wibh concrote nicrcing tuze 7,105,
against stonu buildings and lighv armer.

b, A concrete piercing Zuze, procducing satisfactory ricochets
on impact with the groand end including a superquick sctting for iring
in soft terrain and wooded arcas, would be the id:ial fuze for tank guns.
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HE and Wﬂ’ rm..md.s weuld be better suitud for employment against light
armor and buildings., In agdibion, it would b. unneccesars to Fiye
rounds especially for anti-concreto misslons, :
~._.cv It is recommended that the War Denartment investigate the

feasibility of producing such a fuze.
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FI4E CONTRCL AND OBSERVAT 10N TOUIRGILT

SECTTON 1

GiSHERAL

36, Relation to Tank Design.

a. 'The ability of a tenk to accomplish its mission is 10V=
ernzd primarily by its ability to destroy targets by gun iirs. The
accuracy, and hence effectiveness, of its fire depends largely upon
the q 2lity of its fire control equipment.

b. The majority of american tanks were weefully deficient in
the quality of sighting equipment. Poriscopic sights were inferior
cptically and vould not rexain in adjustment. These deficiencies nec—
eseitated development of the gradusted elevating handwheal Ly the using
troops. The M50 series telescopes were of poor quality. ‘The 170 and
1:71 series telescopas were gond shbs, but required the puioner to ass-
wine ain avikeiard posibion.  Initial mounte for coaxizl teluscopes failed
to hold sights in adjustmert, i limited nwiser of periscopic sights
¥1C (T8), installed in the spring of 19L5 were extronely well received,
Pthey wers considered by many to be the finest tank gun sighis found on
ths battlefield.

¢ In January 154, 2 “Tar uvepartment mission was sont to the
Inrossan Theater to ccordinate modiiication of several thousand tanks
that hal been pro-shinped to dngland for units still in the United
Stuteg .t Because cf their relatively early date of mamiccture,
th:so tanlks Tailed to incorporate many subsequent improvements. The
host priority dn this modification program wes given to iire contrel
equipnent .10

d.  Jherefors, the Uoneral Bosrd, United Statos Yorces, Wuro-
pean Theatar concurs most emphatically in the recomendation of the
Aray fpund Foree douipment geviow Bosasl thate

srol shall

IThe proper placenent and functlon of fir:s cow
tailed

be a primary ccnsideration in the layout and do
design of the wohicle.ntOh

¢. It is urged that the sbove recowsendstion he adopted by
bhe Ter Depertament as 2 fundamontal principle in futuce tanlc design.

iv 16 con-
tains the recomondations of Lhe Aray orodnd Lorcé Seuwlpnont deview
poard pertainding to fire control and obuservatlon ccuipnent.

“7e  Aviy Ground sorce dquipnent deview Bocrd.  Appond

SECTION 2
VISION _LEVICIS

88, Tank Coamander's Vision Cupela.

a. 4ll personncl intevrviowed desirod that the tanic commander's
ision cupolz be resained. Hoviever, bhoy rocomiended inereased dovm-

v
vision to perait the tend commnander to seo closer to uhe tank.

o,

b.  Several officors folt that the vision cupola Jid not aff-
ord sufuicic they sugpested a small plastic deme which
wonld permit the tunk comiander to obtain all aronnd cbscrvation and
afford protectien frow small aims fire M One battalion commander
recomicnded a plexiglass dome to ksep cut rain and snow, which crused
the turret floor to become slippery.  This made it diffiecult for the
taric comiander to retain his balance vhon the tank was moving.
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¢+ The periscopic binoculars discussed in paragroph 90, bulcw,
nzy provide satisfactory all-around observation, = However, ¢ transnarent,
bulict-proof dome might be superior.

de. It is recomaended that the ranpe of dowmward vision ba in-
creased in the tank cammanderts vision cupola, and that developmant of
a bullet-proof transparent dume be investigatedi.

89. Indircet Vision Device for Loaderc:.

2. FPersonuel interviowed reperted that, when not ctlervise
reu, aill crew mambers observed fire and locied for torpcis. For
3 rcason, the. considercd a lozdurts periscope essential,

b, It is recenaended that vision davices be prov:i. d for 0ll
crow dewbers in fature tanics and that the Yar oepsrtiont bake dmnedicte
zetion to provide a loader's pariscope in lipht tanks, 2L,

SECTION 3

OBSERVIEG DisTaU 0TS

$0. Tack Couamander's Peris riscopic .Jlrrr‘u

. . The jwrnmy oroeund sorce Zquiprcot ieview Dourd recowmaended
that tank coxianders be provide :

(1} 3even pawer periscopic tinocul rs, to be .ounted
tunder armer®, withn 3000 traverse.lO

{2) Pifteen povor periscopic tinoculars, siwilirly
mounted, tut to bo issusd only "when the anploywent
of the gun councrly excecds Bf‘U, yards. 1107

b. It is common lmovicdge thet the nocessiiy for the tank
camander to oapose nis hoad alove the visien cupnola te use lineculars
caused casualties Many of these easucltics would have beow avoided
kad periscopic bll.OC‘.:;dI‘o been available.

¢, The ficld of view of 15 pover ¢ rw sCONIC binocnl::;s would,
ty, ke o narrovi thet an ingsrument of lover poucy would olso
’Jt 1; nouer Won J,d be ton

zf acce
e rocuire:d. In addabicn, it is belivved t!
at. for constant use, Carryirg two instri ts Ls undesirable:
irst, intorvicwees stresced the nceessity for reducing the nuatier of
sto‘ugc items; sccond, in battle, there wourd not be time to change

inpeulars. Thorefore, develepment ol ducl pover periscopic bLinocu-
:.nu is dndicated.

d. The aray Oreurd Ierce Tquipnent jeview SBoard rocompensieed
vbasic reszarch to detormine the eptimum powar for bhe averasge individ-
ual vho usos observing instruments, HO0

¢, 1t is recemmendud that banls equipsed with dual power
poriscopin biroculars "‘istuu; ol trno dnstrurments, Thuy sel.cltive m-wni._
ficaticn to bz 7 and 15, 21 such ecther poiiers as roscarch detormines o
re opudmum,

Y1l. Bircculars.

a., Intervicwieos (osired that tank comianders be provided
sxy binoculars.

with ovd

b. In Junc lvhl tank comnanders werc anthorized & x 30 bine~
eulars, 1113, First United dtascs army Group ard the Buropcan Thcabtor
al' Gperations attempted to procure 7 X 50 binccuiars, 1117, ]Vanxlr of
their incrcagod maon,_lcatlon and light transeiscion, ¢ avail-
cbility of the 7 x 50 bineculars for tank commanders wes l.lr.l‘bed through-~
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out the Juropean cespaign.  However, porsouncl who had uzed them ag-
recd that, while the optical qualities of 7 x 50 bimoculars, 117, worc
superior, thoir w t and bulk were cxcussive, midication of

6 x 30 binoculars, M13, was roported as inadequite, |

C.  Phe srmy dround rorec Iquipm:
tinued investigation o roduce size and we
matorialst of binoculsrs, but statod thot M
satisfactory fo.o the ficld artilleryu.l10 °

Nt odeviow Board urgs
Wt und dmprovie of
oregent binoculars wivwe

d. Intervizweos who had used Gorman binocuL rs consj dr il
thaa sup.rior to Amorican models beeause of o
small.r overall size.,  (Sow sppendix 17).
tion of Gurinan ten power binoculars was consid red a pr ab
In addisior, German military binoculars have & sct screw for .
the focus ai‘t T it has been adjusted by the individnal user, Junerd-
can practice is to use friction tapu.

e. Tenk compandors habitually adjust the length oi the cary-
ing strap so their binoculars will kang at chust huight. hoe lonebh
of the sbr ap, as issucd, is such that the binceulars normally heng &
stomach heipght.  adjustment is possible only by cupodicnt i thods ,
such as knotting the strap.

£. The ironeral Board, Unit.d States Yorces, Ruropean hoator
reccomncnds that:

(1) Tank comianders be isgucd ovdinary Linouulers, irr-
espective of developrent of tank-nounted periscoplc
binoculars.

(2) Lighter and smaller binoculirs for tank commanders
be developod idmmodiately, having optinum mapniilcéa-
tion.

(3} Considuration bu given to adopbion of Temien Zeise
or Luitz type 7 x S0 or 10 x 50 binoculars.

(L) 3Biroeuiars be cguipp.d with a sut scrow for locking
e focus adjustment.

(5) =®Rinoculzir carryin; straps Lo adfustable to pemaid
carrying at chest height.

SECTION L

FIRE CONIRUL EUTHLING Fui THE THHK COIL:L

$2. Range <indars,

a, Thu zrocatess inaceuracy in tand gunnory is
tion of tho initisl rangs. Ranging-in v Bhe couxial i 3 oun
is limited by bhe tracer burn-oud range. Uzilization of e iloe-
tion graduations in the sigh® roticle as & measwring stick is subjuct
to dchorent inaccuracivs. Hathunatical computation of Lhe range by
the inberscetion mothod is possible only in special situations. Hs-—
timation by eye is the most comion method. It maximum pro
of an ihdividual in range estimation is not cqued to that ro
for optimum accuracy ol firc. During a war, profici.vecy will not hu
attained because of limitations in trainirg time, turn-over of
nel, end constantly changing turrain in battle. Therofore, thore
need for a suitable range fincder.

%) C
h

N

b, sines late 1943, nmedium tank compony Asadguortor:s, muadium
tonk pleteoons and assoult gun platoons have Leen authoriszed on. rangs |
finder M7 or A%AL. These ar. fourtsen pewer, onu m.bur base, celn-
cidunce typc. They can bo mounted in the tank camscnder's poriscopo
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holder in the turret hateh, or leid on top of the vision cunola (Sw. iig.l).

€. On L January 1945, pursuant to » merv from iac Cier Lo
artm.ont, the E)g.ropcan Theat r of Opurations oz .'éhzs":{x%;ggnf:]'}&x‘»ét}h'z’
Unitud Sﬁa.tos Army Groups for rocormcndations. ss 4o dulotion ;‘Jr ;
finders M7 and MOAL from Tahlus of Bquipmont,ldi  Sivth Unitod Stmbas
Axrmy Group recomasnded their doletion from 2ll tenk snd assayit gun ’
unibs.~1e%  Howover, Twelfth United stotus any Greup st ¢
wpot boing used coxtensively by amorcd veniele troops madnd;
lack of availability....ond a correggponding lack of trainis
useM, and recommendoed rotention in Tables gf Soaipnent pan.
experionce by using troops.il3  The Zuropcan Ticrb.r of Or
concurred in the lobter rocommendation.ll .

d. Nono of thu pursommel intorviewed had cvér uscd a rangc
find.r in bhatil.. Howuvir, thosc who had buen issucd rang. finders,
or hew guun them, folt that the K7 - M%) models were impresticcl for
tankg. To pruvent it from buing demaged Ly tronches, .te., th: tank
comnandur would have to meunt and dismount it thonever he us.d it.
There is not time for this in battle.

¢, Ceorrman tank officers reportud thot Gormem Mark ¥V oond ioxk
V1 tanks wore vguippwd with a on. meter btase ronge finder suspendud from
the tep of the turret. Gomman "ulira-violut® and radar rroge findors
arc referred to in Appendix 3. )

fo  Army Swound! Force Bquipment Ruviosw Borrd recosiendud du-
volopment of optical and radar roeng: findors to ki ouild inte th. tank
and operatud by the tenk comaondur,1l5

2. Thu Uoneral Board, United Stotos Forecs, Surov.an Theotor
recomends that: ’

(1) Rong: finders M7 -~ H9A1 bu d.duted rron Tebles of
Equipm.nt for nedium trnk commony headgu-rt.rs,
medivwa tonk platoons, ond aastult gun plotoons,

(2) The Unr “oportnent assign o nigh priority te duv.lop-
mont of built-in ronge finders as recomiondud by the
Arny Ground Yorce Equipment sb.view Boord,

(3) The “far Lepartmont fully investdgtt. Yoraan toink
range findors, including radar angd telbre-violotn
d.vices, to doterming the desirabilivy of adopting
them for gmorican tanks.

93, Mcans of Laying bthe Gun,

2. If tho “ank cemmander had on casy quick means of laylng
the gunner on the barget for the initiel round:
(1) The accuracy of the first round would be increascd
in most cascs.

{2) The time from the tank comiander!s deecisgion o fire
on a tarput and the firing of the first round vould
be reduced to a mindmsa.

b, The tank comaander can tell wiwn tile guuwr is on t}p: ’
torget for defluctien by moans ol the vgme‘su_:ht. Trlo t“ﬁ ..}coz:un:.nd\jr- s
overriding power trov.rsc control is not fine cnough for %{:p.?ag the gun.
Thorciors, at least the finil trav.rsing must be d.on\._.by the b;um}‘_r.f
Closc toamwork is nucessory to koup the guanvt fran ssopping short c
or traversing beyond the target.

¢, The tank comaander has no simply wm.ens of 'l{l}"il'lf;b tha:.
punner on the inrget for initiel rangi. Conscuimtly if the gunnor

- 50 -

Re$- TR I-C-T-E-D



B~ T-R-IG-T-3-D
<.i:>us not iduntify thoe borget when given the comuand to stop travers-—
ing, he usully leys on o point on the ground which he estim~bes bo
b 1t B prop.r ronge.

~da rhe "Donkey Sight!, doveloped by 1 hmorcd Division, is
a wechenienl sight oy which the tonk commander ¢-on tell whon the sun-
ner is on tha tergot. (8ee appendix 18).  Pursonncl from this Div-
ision steted this device was extrumely satisfoctory, Howover, even
with the vDonkey Sightt, the tenk coma-nder must still tell vhe gun-
nur when to stop elevobing ond troversing,

¢e Thu aray Ground rorce Zquipnent ,eview Bosrd rocomsendod
thet provision bu mode for tho tank command.r to loy the gunnur on the.
target by meons of an optical range finder linked to the gun, or by o
reduar-direetor sot,lt

£o The above recommendotions provide the optimuwn solubiorn.
Houuver, becausc of tho possibility of thu cnumy jomming th. radar,
infra-red should be investissted as o substituto, In addition, the
tonk commender sheuld be provided with the Wponkey Sight', or similer
mechanicnl dovice, and clevating and traversing controls for umergency
use in case of malfunctioning of the opticil or rodar rong: finder,

g, The tencrel Boord, United States Forcos, duropean Thoaber
urges thot the "o Dipartment, assign o high priority to duvilopment of
coaipacnt to permit the tank comaander to lay the gun for the initicd
round vithout the nceccssity of comsnnds to the gunner.  The requirsd
couipinent includes:

(L) An eptical rang. {ind.r linked to the gun or a radir-

dircctor sot nble of auwtomctic loying, as rocomm-
cndued by th. aroy Ground Ferce Bquipment weview Boord,

(2) Infro-rod doviecoes ns a possible substitute for radar.
(3) ‘Phe nDonkey Sight', or siwiler wochenical daviee, rnd
vlevating and troversicg controls for anerguncy us.,

Yhe Interphone.

e Iotorvicwoes stabud that confusion resulted from crow -
Rnonburs tins conands from othor tonks for those of their ovm
tonk amnder, Thig was coused by the obher tank commonders kooping
thoir control switeh on RADIO when giving comuands bo tivir crows. Tt
wms sugpested that the intorphons b so desipned that the tink commmndor
could uxelude from the other crow penbers oll transmissions cxcupt his
ouris  However, othor crfw memzers must be chle to tolk to the tank
comndur ginceu thoy frogquently spot torgots or reunds which he cdous

not obscrve,

be It ié recomsended that Lhe intorphone system L. se de-
gigned that the bonk comondur onn exelude, from the other cruw mom-
oS, ol tronsaissions .xcept his owne A spring locded broel-in
dovics should be provided for ust by othor eryy members in wnergen-

SECTION 5

PIRE GONTACL EQUIAENT FOR T4s CUHME:

95. Gights.

ae The M70 (thre. powur) and 71 (five powur) series comxic
toluscopes wer. well liked by ail p.rsonnel inturvivwed. The oddit
4l megnification of the five power sights was dosired by 65% of the
7 Those who had uscd the six pouer 1O (T8) puriscope
dorud it suporier. The Ficld of visien was considersd sitisfac-
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tory in all sights.  About one-fourth of the intorviewces desired sichts
of 1n_torcbange,ab;e‘ povier;  gix power for normal mploymont znd ten po\tf'-.
wr for obscure targets. The prosent sight roticle was considured
superior, - T

b, Adjustable foous was reported bavi: buen a dofinitc aj
Personncl who had used beth 5ld and ngwrstylﬁo1,gix§cg;;n11::3£f;E;u;r:-l-d.
furred thu.old style bocausu it gave greater support.  (3ee Fipure 2).
411 intorviewsos stated that latcst type mounts Ser comei-l tcltscoo\
held tho sights in adjustment,  However, 2 nwaber of men £l thot
they wore too difficult to adjust. )

S

) ¢. Retention of a unit power poriscope for gensrsl obscrva-
‘tloltl was desired by overyonu. The unit power portion of the M10 (8}
perigcope was cousidered pgreatly superior to the il type puriscopg.

d. The Arwy Grourd Forcc Bquipment seview hoord statcd thot
tpower depends upon the greatest range at vhich the sight will be used.sil?
Most targets wore ohgag.d ot ronges under 1500 yards.  assundng 2000 .
yards 1o be the madmun comnon range, ths Ammy Ground Forco quimmnent -
RevieW Board!s formela would result in o maxivun magrnificotion of 5
pouer ++18  This is less than that of the MO puriscops. In addi-
tion, onu-fourth of the interviewees stoted thet as much 28 ton powor
would be desirablc. This megnificotion is not for uue ob cxbroms
ranges, but to snablc the guanor te identify end liy more accurat ly- on
indistinct targets at normmal ronges.  Therefor:, @ reduction in ficld
of vicw ab shorter ranges is accoptable in order to obtain the megnifi-
cation required,

¢, The amy Ground Force Rquipment viuw Board rocommendad
that sights be cynipped with a coﬁra aiming point (hollow cross)
rather than a graducsted roticle.t Lead ond clovation vould he scd
in the primery sight (b=6 power) automatically by a 10-povior range finder
linked to the gun and perated by the tank comnander, For moving firc
lead would be controlled by the gyro-stabilizer. The alming point in
the awdiliary sight (3-8 power) would be adjusted mamully by the gumnor
with refucsnce to o deflection and range sealus in the sight filld.
These scales would be such as to accommodate the verious types of
amaunition waployed.

. Tho above firc control systom is based on the cssumption
that the tank commander can, and will, obsurve uvery round beottor thon
the gunicr.  Bxporicnce has shown that this is not truc, 29 conac—
quently, the above systom dous not purmit wmoxismmua e;.plcj‘r—.tl:n of t_;ho
gunnerts copabilitivs in thab he his no monns of' v Surin duflection
crrors, nor of dutermining the height of tracer ciove the torget.
Furthormore, the gunner will have to rolesse b ul.:vnt:mg or travorg-
ing counbtrols to move thu contral piming peint in order %o nnke romge
and defloction changos in the cvunt of molfunctioning of thu llnla;,c}
ramge finder or when he senscs o round which the tonk comirnder frils
to sunse. This is unsotisfactory. A graductud roticle docs not have
these deficionciocs.

Z he discussion in poragraphs 7Tl ond 75, above, 'mdic:.\.tes
thot the h?.g‘;h (I)‘xplosive shell desired probably will have . difforent
trajuctery from grmor picreing magunitions It is as necessry th.:tr
reticlos be graduntad for HE as for AP. Th: only satl;mcy:ory so&_u-
tion is to nquip sights with two reticles which can b\, mtc'zck}%e‘d
by pushing « button or moving o luver. The slternatives, indicente
bolow, arc unsatisfactory:

(1) Saerificing vhe desired I3 cr LP charactorisvics to
obtain corrcsponding trojectorics.
omissi sither the HE or AP ruticle, requiring
) ;ﬁzsgagﬁugftnlintcrpolatu 2 hien using the rmsunition
whoso robicle is omitted.
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h. It is rccommended thet:

) ansidcr:\.tiqn be givin o devlopmunt of dusl pover
sights, having 10-power as the nucinunm nesnificn—
tion.

(2) All sights be equipped with adjustable focus,

(3) Tolescopic sights ve equippud with the old, rathor
than the new, style headrost (See Sigure 2.

(L) Moxchnum magnification not bu determined solely by the
grectsst ronge ot which thu sight vill bo umployed,
but that cognizance bo taken of the fact that high
magnifieation is needed for indistinct tergets ot
nornal rangas.

—~
o
~

The wusilisry sight recomsendcd by the Aoy Ground
TForce Bguipment Reviow Boord be cquipped with a
fully graduated reticle instood of & central aiming
point.

(6) sights with gradusted roticlus be cquipped with two
casily dnterchrpgeable reticles, ono groducted for
HE and the other for armor picreing smmunition.
Reticle pattern to be the same as prosont design.

9&s  Gradunted Blevating Hendwheol.

&y The graducted eluvating hindwhool was used when the gunner
wias uncble to didentify the target or when atmospheric conditions or cam-
oull mode tho darget indistinet. Bwaryen. intervicwed dusired that
this doviee be retoined in futurs tonks,

b, The Arny Ground Force Bguipu.nt Review Besrd iy not com-—
mant ont the gradusted handwheel. This dovieo provides = m.ang of ace—
uret )y woking ronge changes without th. use of asights.  Thoercfore, it
is recamaended that it bo incorporatod dn f1l future tanks for omergoncy
usia, irruspoctive of dmprovoan.nts in sighting caguipnont.

97, Solenoids.

de  Intervicwrecs roportod rimited aalfunctioning of enmmon
solanoids, Tt is weldigved thnt the chicf conse of wmalfuncitions won
shorting of the wiring, It wos sugpestod thot solinoids be nssembled
with serows rather thon rivetas to freilitate ninor roprirs,

nachine gun
ket

by Solenoids oftun failed te actuote the eomdal
trigz.or.  Yhis woes coused by she loosoned solineid suspension br:
and/or swiil,

¢, Opinion was divided on the deair:zbility of roteining a
fingur trigger on the pover traverse spads grip., A nubor of expor-
ignced gunnors stoted that, whon trocking » woving berzet, 1h woas -

1b1C to netuate the trigger nd at th. sauc time continue to turn
the grip smoothly.  They folt that foot fiving wes supuriors  The
solonoid for tho 75w gun in light bonk el is locatud on thu clovatb-
ing noadwhoeol. It was pointed out that actuntion of tho ajoluno_id
without moving the hondwheol was extroemely di‘ticult, particulorly idn
the exeitewmb of battleos Any movement of tho olevating hendwheel
whon fiving will destroy the ascuracy of the punner's laying.  There-
Fore, it is considurcd that foot vlectrienl [iring should also bo pro~
vided in additien to hand firing es rocomacnded by the Amay Cround Force
Bauipnent Ruviow Board.

d. iny arranguient of firing devices under which the fumer
rust roloasu the traversing or olovating controls to fire wes considured
unsesislactory by all interviewecs.  In the light tonk ¥2h tac cowxial
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machine gun trigger is located on tho pover troverse grip. 4 mochanice
21 firing device 1s not provided. Thirefors, whun using monucl trav-
urs«é s the gunnor must release traovirsing or clovating controls in order
to Lirc. iy i )

. 'The Gencral Board, United State o
tor recomudends that: ’ ites Force

s, Buropson Thoa—
1) Corsideration be given to assembly of solunoids by
scrows insteed of rivets to pornit ndnor repndrs.

(2) The solenoid susponsicn trecket and/or swivol on
cocxizl muchine guns be so designed thad it will
not leoscn.

(3) TFoot, as well as hond, electrical firing be pro-
vidud for the “urret wespens in a1l future tanks,
and thot proesent standard tonles be nodificd to in-
corporcte this featwre.

9B. Powor Traverscs

2« Tho tundeney of the power traverse o develop drift was
mertloncd in paragreph 18, abeve.

b. In Lighb tank 1i2h, which was not cquipped with cn awe
ilinry gonorntor, it was roported that the power traverse wos o sor-
ious droin on the batteries,

) c. Difficulty was expuricnced in the winter bocouse of snow,
2te, utting into the turret roce and froczing the fturret so it could
not be traverscd.,

d, It is recomended that:

(1) Efforts bu made to eliminab. tunduncy of power tro-
vorso wechanism to develop drift,

(2) Light tanks t2h be provided with an suxilisry gen-
erator to peridt mogsimun utilizotien of the pover
troversc,

(3) Duncdi~te netion bo baken to rodify proscnt tunks
to provent snow, cte. from gutting into the turret

rac.

a. Although a fow units reported oxtensive and offcetive use
of th. gyro-stabilizer, on tho whole, 1b roceived only limited cmploy-
inent, Tt ig b.li ved this was duc bhe following facters:

(1) Lack of fmilizrity and confidemce,

(2) Hony units and received tholr treining on the old
stahilizer which wos much luss off iciont,

b. Most intervicwess stoted thers wore occasions vhen técy
would have uscd a stabiliger inm which they had confiduncy. only o
fow fult that future dovelopaunl should be di.scontinued.

Gencral Boord, United Stotes Forces, Huro-

comiend.ation of the ARy fround Forec
pacnt of both Tateral and wvertiesl

¢. Thureforo, ths
puan Thoater concurs in the re
Equipient Ruvigw, Boord for devi:lo,
sbabllizotion .i

100. Asimuth Indicabor.
T



o, In oddition to ibs onployment for ipsi w; Tirid
the azdmuth indtoabor e wac. ployment for triillury tvie firing,
(1) Whe_n the gunner wos unnbly bo idenyify the torpet

or when atuospheric conditions nade the torget dn-
distinct. )

(2) To measure and set off the defloction ta potontd-1
target loeations for firing ot night. :

b, Only a few interviewscs reported slippope of the pointors.
However, o large majority recommended changing the position cf the in-
strunent to facilitate ronding the dials,  Such ¢ chrnge hes bown ro-
comacnded by the Army Ground Force Tquipment Review Board .13

c. In addition to meoting the requirament for an instruws.nt
for ortillery type firing, the zzimuth indicntor provides a meons of
accurab.ly loying for defluction without the use of sishts.  Thorc~
fore, it is rocomended that it be incorporated in ~1l future tionks
for cmergency use, irrespective of improvem.nts in sighting cquipacnt.

101. s£levation ruadront,

a, Intorviewees stoted that the shock of continucd firing
at times coused the gquadront to slip out of adjustment, snd the mount-
ing bolts to loogen.led  They alse ruportud thot the night lighting
doviccs did not provide sufficicnt illumination,

v. It is rccomaended bhuig:

(1) A more sceurc moong of holding the qurdrant in nd-
Justnent and of preventing the mounting scruws from
looscning he doveloped.

(2) Night lighting dovicus be improved to provide suf-
ficient illuminction for rusding the scrlus ond
bubble,

102, Poncromic Sight.
n,  The Army Ground Porce Equipment Wuview Bosrd recommendud
that tenks be r:cmippc%r“é'ith 2 prmoramic sight to be mounted on the ex-—
torior of the tarret,+2?

b, Employumens of this sight would bo limdted to crtillery
type firing. Yor this mission, it offurs tochmicnl advaahouss over
the nzimuth indicator, portisulorly as regords cross=leveling to cl-
iminabo the offcet of conb.

¢, It ip considored thrt the cxtonsive caployment of 105ma
howitzor tomks for artillery type missions warrants bholr boing Lguippod
with o panormmic gight. Howover, this sight is not ruguircs for gun
toanks in view of th.ir limited caployment of indirict laying.

d, Tt is recoumended thot pororamic sipht bz providcd for
the bagic weopon of the Wassoult gun® platoon {105mn howltzer troks)
but not for pun tonks.
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THE GENJLRAL BOARD
UNITAD STATES FORCES, EUROPEAN TBEATER
APO 408"

TANE GUNNZRY

PART THHERD

SUEHARY OF CONCLUSIONS AwD RECOLMENDATIONS

SICTION 1

TCHNTQE

103, Conclusion. Tperience in the Furopean Theater indicates
need for the changes and developments in tanik gunnery tecknicue re-
commended in paragraph 104 helow.

104, Recommendations. It is recommended that:

a. Anpropriate Var Department publications be revised to
provide that control and supervision of fire by tae platoon commander
must net be extended to the point of destroying the initiative of the
individual tank cemaandsr.

b. Appronviate azencies of the War Denartment develon a
simple method of fire adjustment for high velocity ammunibion, by which
the height of tracer above a vertical target can ba converted into the
nroper range change.

¢, Appropriate agencies of the Var Department investigate
simplification of the "UATCH MY BURST! procedure as set forth in I 17-
12, Tank Gumnery, 10 July 1944,

d. Aprronricte agencies of the War Departument develop the
squipment , amaunitior. end tachnioue raquired to provide tanks uith a
simple, quick, and accurate method ol night firing.

s. The aiming stoke and intersection methods of right fir-
ing be retained im Fh 17-12, Taui Gunnery, 10 July 1944, as’ expedients
vending availability of more suitable methods.

£, Appropricte “Aar Department putlications bz ravised to
relieve tanks from the responsibility for survey and fire direction
when enployed as reinforcing artillery.

g, Appropriebe agencies of the War Department develeop a
mezthod for cleaning camnon tubes under combat conditiona.

h, Appropriate agencises of the War Denartient dstermine
whether nrescribed methods of adjusting caliber .30 M19194L4 machine
guns should be replaced by the Armored Scheol method described in
Lppendix 6,

i. Appropriate ar Department agencies develop:

(1) 4 method of removing moisture condensat:ion from
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exterior lenses of tank sights vhich deoes not ree-
cuire removing sights from their mounts.

(2) & fully effective methed of nreventing molsture
condensation on exterior lenses of sights, PFend-
ing sucn duvelopment, the use of gas mask anti-dim
sheuld be iIncorporated in approrvricte aablications
as an expedient method.

Jj. dppropriate Tar Department agencies estab
allowance of optical cleansing materials for use in tanks, and that
such mabarials be dssued as a kit to be included in the oifieial stow-
age. The kit should include a box Lo be mounted in the turret conven—
lent to the gunner,

that ecertain changes aroe recuired in the spplication of training meth-
ods ‘and in the emphasis placed on varicus phases of tenk gumery,

105. Conclusion, dwderieace in tne Furopesn Thoatoer indicates

106. Recommendations. Ib is rocommended that:

a. appropriate War Department publications hs revised to
provide greater emphasis on adjustment of the power traverse to elimi-
nate drift and that this adjustment bs included in guaners' proficiency
tests.

b, Approoriate Var De-artment pukblizations be revised to
recognire the fact thai the ultimsbte objective of crew drill is combat
afficiency and that this objective be emphasissd in training.

¢, The ™ar Donartment tales the nescoessary action to provide
tank crews with accurate information on the rangos at which American
guns can penetrate cneny armored vehicles as well as the ranges ab which
cnemy guns can penetrate american armor,

d, Appropriate Var Department publications be revised to
require greater wmphasis on armor penetration capabilities of - American
nd enemy weapons, and that this subject be included in gunnors! nro-

ficiency tests,

e. Appropriate apoencics of the War Department provide more
realistic aids, such as models, full-scale mock-ups, and captured tanks,
for training in recognition of cnemy tanks.

Iy Appropriste War Department publicatlens be revised to
requive greaber emphasis on recognition training.

8., Appropriets War Department agencies investigate the pos—
sibilities of recognition of encmy tanks by sownd.

h. . Appropriate War Department publications be revised to
climinate the standard 1000 inech mevirg target ccurse as a gualifica-
tion requirement for tanl machine gun.

i. Appropriatc HWar Depertment publications be revised to
provide that gunners! qualification require successful completiorn of
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a firing coursc involving swrorvised instructiopal firing of at least
100 rounds of ssrvice anmunition, including a suitable qualification
taest.

J+  The Jar Denartment requlre increased cmphasis on combatl
firing for crew, scction, and platoon training.

le, Appropriate Wer Demartment agenclos provide targoets
vinleh when hit will produce tho charactoristic flash of an armor plere-
ing wrojectile striking anrwor,

1. Anrcroprigte Var Department agencies provide morc real-~
istic moving target ranges,

m. Appropriste Yar Demirtmont agencies provide disintor—
estod unpires to conduct the army Ground Force Tsnk Crew Gunnery Tosts.

orooriste ar Department publications be revised to
include gunnery and tactics training in employmont of tenks in tovms,

o, A traincr, similar to the antiaireraft "Dome Trainex?,
be developed for tank gunnory, and be pade available for year-round
use to cnable tank gunnors to retain their proficicney.

SILTION 3
TRAINING REQUIRAHINTS ZSSINTIAL TO HICH STANDARDS OF TANK GUNNERY

107. Conclusion. Dxperience in the Xuropcan Thcator indicates
that the mwasurss recommended in naragraph 108, below, are necessary
for the attainmment of unifermly high standards of tank gunnery in train-

ing and fer tho maintonance of thesc standards in battle,

a, Tne "ar Deparitment teke the necessary actlon to insure
that training literature, including technique of employwent, is avail-
able automatically =t the saue tlme new eguipment is issued to units.

b. The ¥ar Deparbment give serious consideration to esta-
blishment of unit firing centers.

¢. Appropriate agencies of the Yar Department require all
armored officers to talte a gunnexy course.

d. The Yar Department adopht either of the following solu-
tions as a means of providing qualified tank crew replacaments:

(1) Limit tank crew replacements to one category, name-
ly, "Lank crewnan'. To qualify as a tank crewman,
the replacement must be fully qualified both as a
.gunner and as a driver,

(2) If the available training vime does nob permit the
comrlete training of tank creumen, limit the class-
ification to Mirivers® and "gumers", In additien
to being fully cualified in tank driving, drivers
must also be qualified in weapons mcunted in the
driving compartment, Classification s gumner mush
include quslification in the standard gunners!
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qualification course as prescribed by the 'ar De-
partment {3ee recommcndation in par 24, above).
The degres of qualification and score should he
entered on the AGO Form No. 20, No renlacement
who has not qualified as either gunner or driver
should receive a classification number for any po-
sition within a tank.

e. The War Department provide overseas replacerert depcts

with the persomnel and mpteriel necessary to provide refresher trein-
ing for tenk crew replacements,
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CHAPTSR .

LQUIPMENT

SECTICN 1
GEIBRAL

109.  Army Ground Poree Eguipment Review Board,

&, The General Board, United States Forces, Lkuropean
Theater concludes that, in genersl, experience in the Kuropesn Theeter
indicates need for the equipment rccommended by the Army Ground Force
Equipment Review Board , &s described in Appendices 9, 10, 11, 12,
15 an¢ 16. .

b. Therefore, it is recommended thet sppropriete agencies
of* the War Depertment execute the recommendaticns of the Army Ground
Force Equipment Review Board quoted in the sbove apreadices, as
quelified by the comments of the turopcen Thestor of Operations and by
the recormerdntions in the following peragraphs.

110, QNecessity for New Metheds of Destroying Tenks, It is rccome-
mended that the "er Depurtment lastitute exheustive research into
entirely new methods of destroying tanks,

111. Simplicity of Operation. It is recommended that nieximum
simplicity ol operation for the crew member be edopted es & funds-
mental principle of future development.

SuCTION 2

L5 HKS AND THNK CANNON

112, Cheracteristice Common to all Tenks, It is recommended thet.

a. The Y%er Department scriously consider incorporation of
liquid, or similarly protected, asmmunition stowaze in ull fubture tanks.

b, Ammunition stownge having the following cherscteristics
be imcorporated in Ffuture tsnks:

(1) & resdy rack capeble of holding at lsast 10 rounds,
(2) Bulk of the smmunition stowed under the floor,
wless squal protection from firs can be obteined

in the sponsons,

(3) sliding covers, er other substitute for hinged covers,
on ammunition bins,

(4) Ammunition removal from stewsze racks not dependent
on treversing the turret,

¢, The helf floor be considered usnsatisfactory Tar fighting
compartments,

d. Tests be conducted to determine whether a full moving
floor or no fleor should be incorporated in fulure tanks.

e, All tenks equipped with a 2o floor fighting compartment
- bl -
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be provided with a foot rest for the gunner, folding platform for

the tunk comisnder, end & seet for the loader,

113, Charscteristvics Commoen to all Tank Cennon. It is recomnended
thet,

&, Accurscy and effectiveness he considered the wost import~
znt charscteristics in cannon design.

. The %ar Depertment considsr & tube life of 200-300 rourds
of zrmor piercing smmunition scceptable for zmnk guns, if neoessiry in
obtaining reguired penctretion.

¢, Zun mcunts be so designed &8 bto pormit wesy snd guick
rcplacement of tubes.

d, Although extremely undesireble, semi-fired tommunition be
rocepted, 88 u lest resort, if the required porformonce cnanot other-
wige be obteaned.

e. Kuduction in oversll length of amrinition be given
priority cvir reduction in dismetor of ihe bese of the shell case, cven
et the cupense of lerger pun dbrecches snd cradles.

% Ammunition stowepe eepecity be sacrificed, if nccessery,
te provide ammunition which cur be lorded with sufficient czsc o
obtein the required rate of fire,

g« Froouwremunt of s gun of the roguired performence not be
delryed pending duvelopment of eutomatic locding or ¢ surni-cutometic
brouch,

h, Th. ability of tank guns to fire prolonged ertillery
type migsions b piven minor considsretion in fubure gun desipn,
Fiowever, the terk mounted howitzer must be cenable of sueh nissions,

i cnke be cquipped with nn oxterior gun trevel lock
located on the front slope plete egnd copeble of teing oper:ted from

within the tenl,

114, BHpecific Tenk Connon Lequired. It is rwcommended thet:

¢+ Procurement of the tunk guans rooommended by the frmy
Greund Force Lquipment Review Boord be expedited.

bs Development egineies not be rustricted to the develop-
ment of tenk puns of the specific ccliburs recommended by the Lrmy
Ground Force Equipment Review Doard.

¢. Armor penetretion be besed on 459, insteed of 309,
togle of stboek.

de  The following requirements be cdopted es the minimum
s'h ndvrd for future developmunty

(1) TFor recomnzissance (light) tonks, & gun cipable of
senctreting the sides end rear of any. cnemy ermored
vehicle, st normel tenk fighting renges,

(2) Por wxpleitetion tenks (medium tonks orgenic in
Armored Divisions) « gun capuble of penetrating
the sides and reer of cny enomy ermorcd vehicls
snd the front of sny but the hewviest tenk, ot
aormel tank fighting ranges.

- 62 -
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(3) For infantry support tenks, (tonks orgenmic in
Infeatry Divisions) = gun otpable of penetreting
tha‘sidss, rear, fnd front of eny enemy =rmored
vekiele, et normsl taypy fighting renges, For generel
cherecteristiocs of tnis tenk see Study Zuwber 50,
?;\eater Generel Boerd, United Stetes rorces, Europesn

cater,

t. Appropriste Wer Deportment egencies develop & vehisle
mounting ¢ cannon cipable of deatroying eny enzmy tonk snd hoving suf-
Ficient wobility to permit it tc opercte with exploitesion trnks. This
mey heve to be a speeiel purpose viespon, and is }'ecommcnded e
development type combet vehicle for poseible future use,

f. Tt is recommended thet "asscult pun® pietoons in srmored
divisiona and tonk bettalions in infentry divisions be cquipped with
105mm howitzer, 14, mounted in & stondrrd teak with 360° nower traverse,
huving 105mm swmunition stovege cepreity not less then that of medium
tenk 6 series (with 105mm howitzer ),

SECTLOK 3
Tiwd BaCRINE GUNS
115, Generzl. It is recommended thet,

£. Tha Wer Depertment investigete 1l ncscible meens of
incressing meching gun Pire power, Ammunition stowrpe per gun nust bo
tt lenst cquel to thet provided in present tenks.

b. Improved mechine puns be provided for tenks, The celiber
+Z0 gun must be smeller cod lighter then the present 2 gun; similsr
reduction in the caliker .30 gun is desirsbls. £11 guns must haeve the
following cher=cteristics,

(%) sutomatic hecdspsce sdjustment,
(2) Quick mcthed of chemzing borrels.

(3) Fose 1n loeding rnd reducing stepprges in fighting
porinents.

(4) 4bility to firs bursts of 20-30 rounds for moximum
pericd without overherting,

(58) Cyclic rete of celiber 30 ¥l91944 gun. (550 rounds
psr winute ).
c. Stowrpe spoce permitting, spere mechine guns, rather than
spery parts, be suthorized sach tink on the basis of ot lecst one sperc

gun for cvery thres guns, or froction thercof.

116. gpecific ¥achine Guns Required, It is recommerdud thet:

r. dherever possible, =1l tenks be equipped with;

(1) A esliber .30 bow mzchine gun, equipped with sight,
tnd heving creeter depression nnd traversce thon ot
presert,

(2) onc erliber 250 cosxirl mechine gun in addition to
et leust onc cosxicl cxliker .30 gun.
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(3) A celiber .50 entiaiteraft gun so mounted that it
can be fired, without exposure of the gunners?! body,
ty either the loader or the tenk commander,

(4) A cseliber .30 machine gun mounted for use by the
tank commender against close~in ground targets,

b. Relocation of the bow gun in mll tanks be investigated.

¢. Consideration be given to providing megnification in sights
for bow machine guns.

d. In the development of mulbiple coaxiel mechine juns, close
attention be paid to ease of loading and servicing,

e. Coaxisl machine pun mounts be developsd which will hold
the machime gun perellel to the tank cannon.
SLCTION 4

Lol UNITICN

117, Charscterisites Common to all Types. It is recommended that:
8. The War Department essign a high priority to:

(1) Development of fixed emmuniticn heving the required
serformance and overell length and weight necessary
tor ease of loading,

(2) Development of srokeless and flashiless propellents
and to perfection of other means of eliminating
ohscuration of vision.

(3) Reduction in variatiens bLetween powder lots and to
increasing the quantity of ammunition in eny one lot.

b, Development of dim igniter tracer, with illuminetion com=-
mencing at 300 yards, fér both cannen and mechine gun emmunition be &
priority project. .

c. A trecer element be provided in EEAT smmunition,

d. The War Department give serious considerstion to incor-
poration ¢f e tracer element in HE and AP ammunition for tenk gurs,

e. Appropriste asgencies of the War Deperitment give immediate
attention to development of improved crimping for fixed emmunitZon,

f. Appropriate mgencies-of the War Department provide a stan-
dard erimping teool for 105mm howitzer smmunition on. the besis of ones per
105mm howitzer tank.

g£. The War Department take the ndcessary sotion to provade
that ammunition used for training has the seme trajectory ps thet te be
used in battle.
118, Projectiles., It is recommended thet:
a, Only one type of ermer piercing emmunition be included in
the besic load., I an APC byps projectile cepable of the necessary
armor penetration cannct be produced, either HEAT or VAP projsctiles

- b4 -
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should te provided in accordance with the follewing principles (it
has been assumed thet both HEAT snd HVAP of the requircd penetration
cen be developed)s

(1) HEAT or EVAF shcould completely replace AEC,

(2) 1If HVAP can be produced in sufficient quantity to
meet total srmor piercing requiremerts, it should be
seleoted over HEAT.

(3) If EVAP cennot be produced in sufficient quentity,
HEAT should be sclected. The accurscy of HELT must
be at least cquivalent to thst of 79%mm AFC Mol. If
this requirement cennot te met, HVAP should be
selected,

(4) If an EEAT round of satisfectory mecurscy and greater
effzotiveness then HVAP at large angles of attacl cen
be developed, 1t should pe selectsad,

be High explosive projectiles developed for tenk guns bave the
following characteristics,

(1) wuzzle velocity, sxplosive content, fragmentation,
aud sontrol of riccchet similar to 75mm H, M43,
supercharge, rather than to Témm Ik, M42A1.

(2) wMuzzle velocity such that the gunner can make rangs
chenges equal lto the depth of the burst on the grownd,
at all ranges.,

(2) Nuzzle velocity and DEIAY fuzc such that ricochuts do
not have a greater length of trav:l and height of
burst chen those of 7hmm HE, M43, supcrcherge, with
W05 geecond delay fuze,

(4) Maximim explosive content sand fragmentation censis-
tent with muzzle velooity and nocursoy not less than
thet of 7%mm EL, M48, supercharge.

c. Reduced cherge Hi not be provided for tenks.

d. Purcly scresaing smoke, suck a8 75mm HC buse emission,
MBS or 105um HC base ecjection MB84 not be provided for tank canuon.

s Iwproved inecudisry fillers for artillery shells nat
replece white phosphorous for tenk cammon wlcess such filler hes the
cesunlty #nd smoke properticvs of white phosphorcus.

P Improved incendiery fillers for ertillery shells hwu
utilized for an incendiary round for tsmk ceimon, to augment white
phosphorous, only if armor pisrcing rounds hsving the required perform-
ance cannct be duveloped and 1f such incendiory fillor is 8 rore roe
liable means of setiing tanks on fire than whitc phesphorous,

gy  Before improved cenister for tenk cennon is pleced in
Pusntity production, tests br eondusted to dutermipne if the tonk machine
puns and high explosive shcll cen boe employed for canistur wissions with
cqual cfiectivenuss.

h. Ammunition other than HE, #P, ond rrmor pileroing not be
inciuded in the besic load, but keplt in depots to be drewn as the situs-
tion indicates,
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i, Zmmunition for tenk guns end howitzers bie produced in such
quantity that basic losds can include 70 percent high explosive, 20 per-
cent zrmor plercing, sand 10 percent white phosphorous.

11%, TFuzes. It is recommended that:

t. DTime fuzes not be provided for high explosive ammunition
for tank guns.

e Illuminating shell for tsnk csnnon b: cquipped with e
fuze designed specifically for euse of setting in o turret.

¢s  The %er Departmeni institute tests to determire the pos-
8ibility of spaced srmor defesting AFC projectiles conteining an eX-
plosive filler snd buse fuzu,

de  Tests be conducted to determine the dusirslility of fuzing
whi te phogphorous emmunition with the combinetion supur-guick snd delay
iuze used with LE shells.

e« A combination superquick and delay fuze for LOhmm
howitzer HE Ml be developed, having two delay scttings, onc d .05
sccond sotting snd the other us desired by the artillery.

fo The ¥er Departwent investigete the feasibility of pro-

. dueing e conerete piereing all-purpose fuze, producing satisfactery
ricochets on impect with the ground end ircluding & supurguick swtbing.
ShCIIQE 5

FIRE CONTROL AND OBSERVATION LwUIFHENL

120, ~Reletion to Tank Design. It is recommended that the War
Depertmen® adopt &8 & fundsmentel principle of teuk design the ro-
commendation of the Army Ground Forow EqQuipment Revicw RBoard that
fire control be a "primery consideration in the detamiled design of
the vehielc "

121, Vision Deviecs. It is recommended thet;

ts The renpe of downward vision be inercssed in the tank
commender s vision cupols, end thet devolopment of & bulleteproof
trensparent dome by investigated.

be Vision devices be provided for sll crew members in future
tanks and that the War Department toke immediate actiorn to previde a
loadur's periscope in light tanks, 24,

122. Observing Instruments. It is recommended that;

a, Tonks be equipped with dual power periscopic binoculers
instead of two instruments. The seluctive megnification to bw 7 and
15, or such other powers o8 reucerch debermines to be optimum.

be Tank commendcrs b. issucd ordinery binoculers, irres-
puotive of development of tankemounted periscopic binoculurs.

¢, Lighter snd smelli.r binecsulars for tenk commsndors bo
developed immedialtely, having optimum megnificetion.

d. Considerstion be giwvin %o adoption of Germen Zeiss or
Leitz type 7 x 50 or 10 x 50 binoculars,
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e. Binoculars be equipped with & set serew for locking the
focus adjustment,

f. Binocular carrying straps be adjustable to permit carrying
at chest height.

123, Fire Control Equipment for the Tank Commender. IT is re~
commended that;

a. Henge finders M7 - M9ALl be deleted from Tebles of kguip-
ment for medium tenk company headquerters, medium tank platoons, end
assault pun platocns,

b, The War Department assign s high priority to development
cf built-ir renge finders as recommended by the Army Ground Ferce
Equipment Review Board,

¢, The Wer Department fully investigete German tank rarge
finders, including radar and "ultra-viclet™ devises, to determine the
desirability of adopting them for Americen tenks,

d. The Wer Depertment essipn a high priority to development
of equipment to permit the tank commender to lay the gun for the initisal
round¢ without the necesszity of commands to the guaner, The required
equipment includes; ‘

(1) An optical range finder linked to the gun or a redar-
dirgetor set capable of eutomutic laying, ns recom=
msnded by the Army Ground Force iquipmens Review
Board.

(2) Infra-red devices as a possible substitube for radar.

{3} The "Donkey Sight", or similar nechanical device,
and elevating and traversing controls for e.mer‘zency
use.

€s The interphone system be so designed that the tank
commander caun exclude, from the ather crew members, all transmissions
except his own., A spring losded bresk-in device should be provided
for use by other crew members in emergencies,

124, Fire Control Equipment for the Gumer, It is recommended that;

a, (Consideretion be fiven to development of dusl power sights,
having 10-power as the maximum magnification.

b, All sights ve equipped with adjustable focus.

c. Telescopic sights be equipped with the old, rather than
the new, style headrest, (See figure 2).

d.  Maximum magaification not be detvrivined solely by the
greatest range 8t walch the sight will be employed, bub that cognizsnce
be taken of the fact Lhet high magnification is nesded for indistinet
targets at normel ranges.

6. The euxiliary sight recommended by the Arny Greund Foroe
Equipment Review Board be equippsd wath a fully gradueted reticle in-
stead of a central aiming poirt.

f. Sights with gradustsd reticles be equipped with two easily
inter-changsable reticles, one greduated for HE and the other for srmor

-~ 67 -

R-Bw8~T~R~[-(~T-E~D



=

-5L~8-T-k~1-0-T~5~D

}

pieroing smmunitiecn; reticle pattern to be the some as present design.

g, ALl tenke be equipped with a gredusted elevatiny hends
wheel and azimuth indicator for emergency use, irrespective of im-
provenents in sighting cquinment.

hs Conaideration be given to assembly of solenoids by scraews
ingteed of rivets to permit minor repaire,

i+ The solenoid suspension bracket and/or swivel on coexinl
mecnine guns be so designed thet it will not loosen,

Je+ Poot, &8s well s hand, electrical firing be provided for
the turres weapons in all future tenls, sad thelt present stenderd tanks
be medified to incorporate this feeture,

k.” Efforts be mede to eliminste tendency of power traverse
mechanism te develop drift,

1. Light tenks, M24, be provided with en suxiliary generator
to permit maximum utilizetion of tho power wravirse.

m, Immediete actiorn be teken to modify present teanks to
prevent snow, etce, from gelting into the lurret racc,

n. A mars scoeure means of holding the elevation quadrant M9
in sdjustment end of preventing the mounting sersws from loosening be
deviloped.

o. Wight lighting devices for the elevation quadrent M9 be
improved to provide sufficient illumination for rcading the sceles and
bubbles. :

P A prnoramic sight be providsd for the besic weapon of the
Masszult gun platocon" (LOBmm howitzer tanks) but not for gun tenks.
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APPENDIX 1

PROCEDUSE JOR CONCEUTRATING THE FIRE .

OF 4 PLATOQGN B3Y DIFICT LAYING

(Extracted From Fi 17-12, Tark Cunnery, 10 July 1944, par 80)

"g0, DIRICT LAYING, TWO OR MCAZ TANXS. a. General. (1) The pla-
toon commander concentrates the fire of all or part of his platoon; the
section leader concentrates the fire of his section., The plateon or
section leader adjusts the fire of his taric on the target and thus de-
~ermines the data to enable the other tanks to open fire.

(2) Normally, the nlatocn commancer ceoncentrates the fire of his
platoon on small zrea targets. lowever, he may employ this type of
fire against point targets (sec FM 17-30) The fire of a section is
normally concentrated on point targets.

b, Initial fire order., In his initial fire order the platoon or
section leader designatas tho target both to his gunrer and the other
bank commanders as follows:

(1) Over radio to tanis which ars to firc—-

FIRST S#CTICN
WATCH Y BURST
Y DIRACT FROOT

GUNINZR

ANTITANK

HE

TnA VORSHE RIGHT
STEADY. ... .. oy

TC THOUSARD

(2) To own gunnor without using interphone or radic--
FIRE

{3) Over radio to tanks hich are to firo~-

CH TIE "AY

c. Adjustment. (1) The commandsrs of the other tenkts order their
gwmers ‘to waten the burst and havo them traverse as necessary to put
the burst in the field of view of the gunner's telescope,. To the range
amourced, esach tenle commander adds or subbtracts any estimobed differ-
ence in the range betwecn his tank and thae plateon or section comnan-
der'!s tank. [For examnle:

GUNAER

WATCH HIS BURST

TRAVERSE RIGHT, STIEADY,.....ON
THO ONE HUNDRRED

(2) The gunncrs lay the anpropriate range mark on the point cof
strike of shot or the base of the effect of the burst of HE or spoke.

(3) hile adjusting his fire on the targst, the platoon or ssction
leader transmits ON THE WAY as coch round is fired, On receiving this
information, all gunnors lay on the burst without further comnand using
the initial range.

APPENDIE L

e o o




R-E-S-T-R-I-{-T-E~D

d. Fire for effect. (1) vhen the platoon or section commander
obtains a target hit or a 100-yard bracket, he commands, GUil<Rr, RANGE.
After relaying, his gunner notes the range mark in the reticle at which
that burst or Lracer appeared and announces it.

(2) The platoon or section leader then transmits his range to the
other tanks and orders them to fire, e range transmitted is that of
the target hit or of the center of the 100-yard bracket, Waen s 100~
yard bracket has been obtained, he adds or subtracts 50 yards from the
range reported by the gunner., His commands to the other tanis are for
example:

{a) Over radio to tanks which are to fire-—-

FIRST SECTIUN
&Y RANGE TW0 TWIO FLVA ZERO
FIRE

(») To own gunner iithout using interphone or radio—-

SHOKT
UP ONE
FLE

(3) 1The nlatoon or section leader now fires one round at the range
of the target hit or the center of the 100-yard bracket, transmitting
ON THE WAY. He continues to fire on the tarpget, vithout transmitting
Ol THE YAY, until the mission is accomplished.

(4) On receiving the a'ove commsnds, the other tanl: comsanders order
their gunners to fire., To the ranze announced, each tank commarder
adds or subtracts any difference in range betieen his tank and the pla-
toon commander's tank. For eramnle:

HE
TH0 THEEE FIVE ZEhO
FIAD

The anncuncement of the ammunition is the comnand to load,

(5) The gunners of the remaining tanks lay the range line for the
announced range on the affect of the burst fired by the adjusting tank
in above, and fire, For accurate results it is necessary that ths
effecs of the burst be cleprly visible.

(&) 1r neceésary, the reraining tanks adjust their fire on the tar-
zet, or on the burst of the nlaloon or secticn leader if thay are wn~
sble to identify the target, The initial range change is 100 yards,

(7) Tanks fire at will urtil given CEASE FIRING by the platoon or
section commander.

e, When there may be difficuity in identifying bursts, the platcon

or section commander may tracsmit a method of fire. For example: MY
RANGE TWO THHEE HUNDRED, PLATOON RIGHT, FIRE."
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APPERDIZ 2

VISTOAY OF TH: "WATCE »¥ PUiST' PRCCILUFL Plu

IN PM 17-12, TAMK CUNMNERY, 10 JULY 1944

1, The first editien of Fii 17-12, dated 22 april 1943 contained
only a general statement of the ":ATCH M RULATY meirod of concentirete
ing the fire off a platcon, -

2, The metbod preseribed in tro cvrrent ¢ditirn of Fd 17.12 was
deviloped in the zvmmer of 1943, This rethod wes inelidcd in & wimco-
graphe’? chenge to “he Ffirgt edition of TH 17-12, vhich vag Tistriluted
in the Zone of the Interior ornlw in ¢ wi-tcr of 1943,

3. The current cfition of i 17-12 was prhlighed on 10 Jretw 1944
and risf not reach wnite in tre Tvropesn Theater bofore wocomber 1944,

APPITIDIX 2
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METHOD O

1. lmerican Methods,

a. Illurination of the farpet by illumiceting shell. Fmploy-
ment was restricted due to limited s-ailability of ; samenition.,  Il-
lmingting shell for ta aon w2 aveilavle only e loesl adaptation
of 3% ilirminating proje . Perscrnncl who used
illurinating shell steted , and desired it rvailable
in euffinient cuantity to permit adecnate employment,

k. Iilumination by arti,-’
craft scarchlirhtes, meloyn w
siﬁcrvc’ satisfectory. Compc'.m tiv
ing shcll =as not obtainstle,

.1 moenlight nrocveed hy enti-air-
s Jimited, Tt the wetrod wes con-
drtc. on sccrc Mlights and 11luminet-

¢. Vhen tanks were placed in Aefineive nopitions, notential
target locations, cuch as road junciiong, wore sclected, Animcth ine
dicator rcadings to those seints were determined and rocorded. Ranges
were ssbimated end recorded in yerd v leying vith the 11lvmine ted
reti or in mils for laying w the slevatien qradring, Firce vies
adjusted by scasing tracer or MY bvw:ﬂc sith resncet to {lashes of
encey cung, This was the wosi eomeon method, Interviewens felt that
trcir fire vas of cxbtrimcly Mnliovs ccevracy,

R. German lethods,

a, The German fank officors interviered g he 4 their
most common method of night £3

irisg was to wmploy tvo 5 a5 < toan,
One fircd illvmingting shell while the ofher cngaped the ierpot,

the ad-
“nd in

e prisoncr stated "hat in the ecarly stage. o
vinee into Tussis they had mownted huadlights on the tavke
tenls gumg,  The wrisoncr did nod like 'bis method since
tonle oo good & terset,

Fevice which
ting targots, It ves emnloved

nod an "wltrs viole

e, Bnothcr oriscrcr ue
mag use? for detormining renge and Lo
hoth Auriae fav oond nleht. Do ias that vith ¢ Tirst
rornd +og always ¢ hit., The -rira vigted that the dcvice whs not
infroercd, Tnwves*i: srious fuchnicel intcllircnce sotrees hag
revesled no further mForﬁ on on tide devieg,

d, Thc Cormsns have (7: e lO‘
and infra-rod searchlie
propulled anti-tenk pu
renorted by one prisont

Appondix 3
1, Intcrim Report on German Iofrn YZviecs Imploying Image Tubes,
Of#dce of the Chicf Signel Officir, I 5oy L May 1945; Stoivs of
Germon Militery dpplications of Infre-Red in 1943, Of”lce of T
Chicf Sigmsl Officer, ETOWae, 1 Junc 19453 taxr Office Toehnical

- Summery, Mumber 177, 22 Fey 19&.5 and foabcr 179, l;
June 4945
2, Irterragetion of Corperel Yermopr Schnoider hy Lt Col Jamos rt,
Lrmered Ssction, Ninth 1.8, Lywy, 27 Wovember 1944,

APPEDIX 3
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APPENDIX 4
THE "AIMING STAKE" AMD "INTERSECTION" METHODS

OF DETERMINING DiTA FOR WIGRT FIRIHG

(Extract From FM 17-12, Tank Guanery, 10 July 1944, pers §lh-d)

8lb. "Computing data during daylipght. The follcwing mcthod mey be
used:

(1) Select a firing positior and drive a stake for the tenk position,

(2} Set up an aiming circlc over the tank position ztcke, sut the
azimith scale end micrometer index at zcro, and using the lower motion
lay on the target,

(3) Mext using the vpper motion turn the aiming eirelc wntid it is
sighted elore a line upon whiech <iming stakes may be convoniently
placed, This line mey be to vhe rear or cither side; rarely will it
be to the frent,

{4) Tine in *wo aiming slokes on tae linc now indicatsd by the 2im~
ing circle, placing one steke 50 yords and one stake 100 yarcs from the
gun position, Read the target~tank position steke-ziming stake angle,

(5) To assist in driving the toak inta position, 2 white tape about
40 yards long may be strotched on the tank-target line either in front
of or behind the tunk position stake,

(6) Detcrmine the rsnge and tho angle of sitc to the target end
compute the guadrant elevation,

c, Plaging tark in vosition. The tenk is placed in position and
laid on the target as follows:

(1) Run tank into position plicing gun ns nearly over the honk
position stake as possible, The white btape will assist in this action,

(2) Lay on the near aiming stoke and set the azimuth indicstor at
BETO,

(3) Next lay on the far stele and read the cnple between the for and
near stokee,

(4) Continue to troversc boyond the for stake until the same cngle
as mcosurcd in (3) above is 1oid off,

(5) MNow set the szimuth indicator at zero and trescrse through the
target-tonk-oiming stake cngle, provicusly measwred in b(4) above, The
tonk is nov laid for direction,

d, Compuiing date at night, Two tanks or two aiming cireles mav bo
used to locate point or smail area targets at night, Precedurc is as
followss

{1) Have siphts, slevation guodronts, and gunner's quadronts in
adjustment,

(2) Place two tanks on terrsin ng level as possible; cant of the
tanks may not exceed 40 mils, Weasurc cant by ploeing the grmner's
quadrant on the breech parallel to the trunnions,
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{3) Thc tenks determining the rongs should have ne obstructions, such
as treeg or hills, hetween them, The distence between tanks must be
close to 20 percent of the renge to the torget, Ploce both tanks at
approximztocly the same range from the terget,

(4) Pace or tape the distonce between hanks; deduct 5 percent for
rolling terrain, if nccossery

(5) Lay the boresighting cioss of the coe.xis,l telescope in both
trnks on the terget »nd level the bubb £ the elevetion guradrant with
the nicromcter knob, The rweading of th clwvtlon guedrant is the
cngle of egitc to the torget.- tho bﬂl‘rs are % diffirent c¢lcvotions,
determine the angle of sitc to the terget for each tank individunlly,

(6) With the tonks s%¢ill 124d on tin borget et the czimth indi-
cotors et zero, The two tunks then 1oy on cach other, sighting on
the coaxizal telescope, To facilitotc leying at night, shinc a fz2int
1light through the conrisl +tclezcope, (Toke great cave to hide from
the wnemy any ligbt ueed in laying.)

(7) Record the recdings on the azimath indieators, Subtract the
smallor of the readings Prom the laorser, Subtract 3200 vhon the €400
mil indicator is uscd, The remsinder 1s the angle 2t the tireut.
Using the mil relation B 2 W/m, civide the distance botwoen tho tonke
in yards by the number of wils in thie -ngle, The result is the ronge
to the target in thousonds of yvrds., In case of a point target upon
which ricochet fire is to bo used, such as a target with littlc or no
overhesd cover, edjust with fuze sct ot superguick @nd thon subtract
an appropriate amount from the ronge before firing with shell sct at
delay, For 2ll practical purposes for ranges up to 1000 yards this
cen be determined by dividing the mizzle velocity in feot by four ond
“her multiplying by the time of felay in seconds, For exumple, the
mdjrsted rangs for shell HE sct ob superculel for the 75-mm tank pin,
13, has Lecon delermined as 200 yords, The murezle vu.oclty l‘J 2030
feet per seeond ~nd foze delar ,05 pocendn, Then 292 2 X = 25 yords,
the emount to subtract, The ronge will be 900 - 25 or u"?_v ,‘ 5ol

(8) Comvert the rrnge to mile of elcvation with the firing teble, end
correct for the angle of site, This is the clevation t0 be fired., Fire
ot this elevation ~=d ot elevations one mil ~bove and onc mil below
this c¢levation,

{9) Cautions. (a) The hase line ls scloeted so thot the amglu ot
‘the tﬂz‘pat is not less than 100 mils., The base line must not e fis«
placed from the perpendicular te the dircction of firc by more than 300
wils, Fhen usine ¢ short haso table inctead of the mil rclation to
golve the triongle, those contions mur boe dlaregnrded,

(b) This method is most successivl vhen it is sct up prior %o the
tine the flash of the torget appenrs. It is cspeeially desirable for
the tonks to loy on each othor bufory Layine on the floeh, Thils in-
sures accuracy in loying for direction. In this casec, st the azlmuth
inficators ot zero whon the tonks 1.y on cach other.

(10) The twe -iming eireles ~rc uscd in o womner similer fo the
sighte,"
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FIRST UNITED STATTS ARMY GROUP POLICY ON SMPLOYMENT OF TAUKS
AS ARTTLLERY

FIRST US ARMY GROUP
AP0 655

L70.8 (armd) 31 way 19hh
SUBJECT: Use of Tanks as Reinforeing iArtillery.

TO :  Comuanding General, First US Army, APQ 230
Gomnanding General, Third US army, APO 403

1. It is believed that the limitations of tanks when employsd as
reinforcing artillery are not fully appreciated. Thie mgy result in
tanks being given artillery missicns which they are incapeble of accom-
pl}shing.

2« Tank units mugt be proficient in their primary mission befeore
the initiation eof training in the artillery mission., Yar Department
Training Gircular No. 125, 13 November 1943, with reference to the use
of tanks as reinforeing artillery, states the following: “Tank units
acting as field artillery will perform the role traditionally filled
by reinforeing artillery, that is, fire the scheduled or pre-arranged
fires asked for by the rsinforced artillery." The circular further
states that tank units will execute position survey from conbrol sa-
tablished by the artillery and mill be prepared to establish a fire
direction center for compuling data.!  These cgpabilities are present
in few tank units, Ir. this connection attention is invited to (round
Force directive of 28 February 15Lk. (353/2233) (o Wov h3) GNGOT, vhich
states that the training of tank units in this mission "will be under=-
taken after combined or maneuver training, provided a unit is satisfac-
torily trained in its primery mission as determined by firing tests.

3, In view of the fact that the training of tank units in their
primary mission has provided little opportunity for detailed and exact
training as reinforcing artillery, such use must be made only under the
supervision and control of the comnmander eof the reinforced artillery.
This supervision and contrel will irclude the establishment of place
marks for cach tank platoon, and the computation of 21l firing data,
until such time as the artillery commender is satisfied that the tank
unit is capable of operating its own fire direction center,

For the Commanding General:

/s/ H.B. Lewis

/t/ H.B. 1T¥IS
Arigadier General, USA

adjutant General

APPENDIX 5

ReflmS=~T=R~I1-C-T~E~D



RB-g =R T-0--3-D

APPENDIZ 6

ADJUSTMENT CF WACHINE GUNS

appendiy 6-X  12th Us Army Group basic letter and ETOUSA indorsement.
appendixz G-  Description of proposed method.

Appendist 6-B  Comparison of present and proposed methods.
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APPENDIX 6~X
Ll (arty) 13 Januery 1945
SUBJICT:  Adjustment of Machine Juns.

TO : Gommgnding Generdl, Furopean Theater of Operations, US lrmy,
AP0 807,

1. The attached papers marked Tabs & and B indicate a possibility
that present teachings on the inspection and adjustment of the Browming
uachine tun Cal., .30, MLB18al, may be faulty.

2. This headguarters has neither the facililies nor the personnel
gither to verify or to disprove the conclusicns in the attached papers.

3. TForwarded for your information and any action you deem necess-
ary.

For the army Group Commander:

/s/ J.JH. Bloss
/v/  J.H, BLOSS
Lt Gol AGD

Asst Adj Gen

2 Inecls:

Tacl 1 - Informal notes, "Adjustment of
Arowning Machine Gun, Caliber
.30 HB, M1919ah. {in dup)

Incl 2 - Comparison of present and pro-
posed methods of inspecting and
adjusting Browning Machine Gun,
Caliber .30, HB, M1919A4 (in dup)

Re-E-§~T-R-I-C-T-E-D , LPFEWDIX 6-X
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(Ltr ~ Hq 12th Arny Sroup subj: Adjustment of Machine Guns dtd 13 Jan 45)
AG 47245 0pae 1st Ind REL/QIL-0VP/emy

Hq Burepean Theater of Operations, AFQ 887 -~ 7 February 19L5
T0: CGommanding General, 12th Army Group.

1. With reference to the proposed publication (Tab i), these com-
ments are furnished:

a. Paragraph 3a. Inclosure 1. Adjustinent No.l, Belt Fecd slide.

Ordnance Service does not desire to have the using arm atib-
empt to correct feeding by straightening or bending the belt feed lever,
Untrained personnsl attempting to do this will invariably bend the belt
fezed lever too much, causing the belt feed lever to move the belt feed
slide too much to the right. When this occurs, the cartridge is forced
against the cartridge stop with unnecessary force, and the cartridge case
is distorted or the stud of the helt feed lever brzaks,

b. Paragraph 3b. Inclosure 1. Adjustment ¥o.2, Headspace.

The proposed method of hcadspacing does not provide for wear
of the face of the bolt, breech lock recess in the bolt or the brench
lock, The additional notch of headspace mentioned in M 23-50 is not
for the purpese of providing for heat expansion but to insure that all
cartridges will chambor correctly. If this is not dome, cartridges of
a maximum dimension will not chamber, and the gun will fail {o functior.

¢, Paragraph 3c. Inclosure l. Adjustment Mo.3, Timing.

The proposed method for timing is correct except that, as
in the case of the belt feed lever mentioned above, it is not desired
to have untrained persomnel attempt %o bend the trigger (called trigger
bar in Inclosure 1), Untrained personnel will break a congiderable
amount of triggers in attempting to correct timing, Alse, it is de-
sired to point out that if the gun is firing too late, the barrel ex-
tension will pound against the trunnion block and eventually the barrel
extension will break, usually at the recess for the barrel locking
spring. In addition to the method proposed, it is suggested that a
chock be made to insure that the gun is firing before it reachod its
foremost position., The firing pin shonld be released when thz barrel
extension is .020 from the trunnion block.

d. Paragraph 3d. Inclosurc 1, Adjustmont Ho.h, Recoil Buffer.

The back plate adjusting screw must be kept screwed up tight
at all times. The buffer disiks have a great deal of resilicncy and abe
sorb. tho rcocoil of the bolt only when they form a solid stack in she
back plate, If the back plate adjusting screw is not kept tight, the
sorew has a tendency to back off during firing and cventually the disks
do not function as a shock absorber, the bolt being stopped by the body
of the back plate, which in turn transmits the Force of recoil to the
back plate slots in the receiver., This causes the side plates to
sproad or to crystallize and break,

2. Cppies of recamendations ccnbsined in inclosures as woll as
the remarks made above with reference to your recomendabion, have been
forwarded to the War Depariment with the suggestion that both be teken
into consideration in revising M 23-50.

By command of Genorsl EISENHOTER:

/8/ R.E. Lowis

/%/ R.E. IEWLS

llajor AGD
Asgistant Adjutant General

2 Incls: n/fc
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APPINDIX 6-4
HEADGUARTERS ‘TVIIFTH AdiY ROUP
APO 655 ’
November 154
ADJUSTMANT OF BRONNTUG MaCHIWR GUN, CALTRZER .30 HB, ¥1919:h
(Mounted in Combet Vehicles)

1. TINTRODUCTION.-2. The procedurcs horein woers developed to

Egl‘l‘fx‘:métu Moo L comnon stoppages, and in genersl supplomeit those in
M 23~50, Brovming machine gun, caliber .30 HB, ML919ih (mownted in

combat veniclos).

b, Bxbensive bosts with puns adjusted in accordance with
currant methods have shown that stoppages will run from three to twonty
per 1000 rounds.  Vhen inspocted and adjusted as proscribed hereing the
same punsg fired from 1000-1500 rounds without stoppegos,

2o INSPMOTION SEFORS PIRLG.-a. Make the following before-firing
inspection wacnever possiblu, 4t can be complet:d in ohout twro min-
ubes after the procedure is mastored,

(1) Inspcct muzzle plug and barrel bearing for oil o
carbon deposits. Tho barrcl must bo frec in bearing.

(2) Inspoct barrel jacket for tightncss, 4 leosc jacket
throws tha barrel out of linu, oftin causing suffici-
ort binding to stop the gun from cperating.

(3) Inspect f{ront sight for tightness and sctting.  Check
rcar sight for opuration, :

(1) Inspect and adjust belt foud slide. See adjustment
No.l, bolow, for procodurc, NOTE: This is probab-
1y the most important inspection, 4 high pereontags
of all malfunctions ocour in the fued mechanism.

(5) Raisc cover, and imspoct cover extractor spring, foud
slide, holding pavl, Rxamine foodway for heavy bwrrs
causcd by carcleossness in odjusting headspoce.

(4) Tnspeet extractor, ibs plunger, cjector, snd spring.

(7) Pull bolt to rcar. Release ib.  Hold wp extractor,
and vhile locking dovm tho T slot, pull trigger, I
firing pin striker shows through bolt facz, the mechan-
iom is opurating. Ropuat this test once morc bo
prove functiening,

(6) Inspect aml adjust headspace, Sce edjustment No.2,
bolow, for procedurc.

(9) Choclk and adjust timimg.  Sco adjustment lio.3, bclow,
fer procedurc.

(10) Inspect and adjust buffor assembly.  Sou adjustment
NO.E, velow, for procedurc.

jon or undue dispersion hes tecn traced to disturb-

HOPA:  nagged epcrat ] )
z pagecs op nt pounding of the bolt sgaimst the solid

anes of the gun caused by violc
bufifor.

b, Inspection of a machinc gun docs.not always indicztc 1ti
operoting condition.  Even now guns, as rogoived, are notj no:;uaggédy
properly adjusted,  Stoppages may not show up \intll t_:hc’ gu.:x ﬂ.s red
at antomatic, using relatively long burstg. If possible, olways tes

VDI E-h




firc a gun after inspection and adjustment.,

3s  ADJUSTMBNTS.--The following four adjustmonts v >
st comOR FELoTpaET0s 2 Justments will elisdinate

2. Adjustment Ho.l. Belt foed slide. GClose the cove 5
the fen‘zd §lid|:: to the Ielt. IT ©hould still pratrude 27333%22:313}512;?8
of & U8 dime or the odge of a dog tag) to the right af the cover, IF
it does not, remcve the belt feed lover from the cover and straichton
(bend) slizhtly, using amy svitable object. If now parts are available
check pivet, fecd levor, slide, ete. and replace wern parts, Sclogti;e,
assembly alone may cure the trouble. ’

bs  Adjustment No.2, Hoadspace. The following procedurs supor-
cedes that preéscribed in M Z23=50; par Ll:

(1) When assembling gun, screw barrel all the way into the
barrcl extension and replace in recoiver. “then gun
is completely assembled, 2llow bolt to go forword and
note if barrel lociting notches show betuecn trunnion
block and barrel oxtension, If thoy do not, make no
further adjustment. If they show, insert a combina-
tion tool or screw driver in a notech on loft of barrol
and take off one notch. Allow bolt to zo forward.

Ef barrel locking notches still show, continuc to take
off one notch at a time, until the bolt just gocs fore
ward. Do not makc any further adjustments, Head—~
space is corrcecb.

(2) The greater the heat genorated during firirg, the locser
the headspace becomes.  Therelore, if firing long
bursts, check aftor about 1000 rounds to sce if borrel
can boe sereved into oxtension one morc notch,

c, Adjustment No,3. Timing. after cocling firing pin, pull
bolt short diSTance To rear.  Inscrt a .30 caliber timing gege or coin
1/16v thick (US nickel, Belgiom franc, (ormon 10 pfennig, or French frane,
if others are not aveilablc) between trunrion bleck and barrcl extension.
Base the bolt forward. squeczo trigger. The firing pin should net be
rolessod,  If firing pin is released, the gun is firing too soon,
Substitute anovher trigger bar or bend the fromt of the frigger bar
slightly by hammering wntil required offuet is obtained, i.c. firing
pin not roloased with gage in position, but rust release with gage ro-—
movad « '

d. Adjustment No.h. Receil buffer. Tightcn'agljusting SCrew as
far as it will go. — PoXt of the last thread must sbilz shov vhen the
serew is fully homc,  If net add fiber discis. Then‘lf buffur tuba
is disc typo (has all fibor discs) back off § turn; if spring type,
back off 1% turns If in doubt, back off 1 turn,

H=E-§-T-R-T-C~T-E-D
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LPPENDIN 6-B

COMPARISON OF PRGSENT AND FROPOSED MEVHODS OF
INSPECTING AND ADJUSTING BROWNING MACHINE GUN, CALIBER .30 HB M1919k
(Mounted in Combat Vehisles)

1l. General.-a. Stoppages are a cormon occurence with this Weapon,
The proposed mstheds were developed, to eliminate stoppages, by the
Armored School after close study of the Browning patents and extensive
tests in conjunction with the Armored Uosrd., These methods are cur-
rently being taught at the Armored School. Tests by the Dritish ARV
school confirmed the results obtained in the US, The material in the
following paragraphs has been obtained from the report of the tests and
the school's study of the Browning patents.

be Both cld and new guns were fired im the tests. Inspection
and adjusiment was in conformity with M 23-50, frovming Machine fpun,
Caliber .30 HB, MLSLSAlL (mounted in combat vehicles). Tt was found
that most guns would fire reliably for 1000" firing, using bursts of
whree or single shots.  Howaver, when subjected to long bursts of
automatic fire, they developed stoppages ruming from three to twenty
per thousand runs. This was especially true vhen firing at a minus
elevation, which is common when firing ab ground targets from tanks.
The same guns were then given the four adjustments set forth below and
refired 1000-1500 rounds each without a etoppage.

¢c. The rests showed conclusively that, il guns are checked
and adjusted in accerdance with the proposed procedures, the majority
of stoppages will be eliminated. In eddition to their superiority,
the proposed methods are gquicker and easier to use than these pres-
cribed in M 23-50.

2. Inspection before Firing.-a. In general, the proposed pre-
firing inspection supplementc par.28 a.(2) of FM 23-50 which merely
states: 'See that working parts of the gun are clear, oiled, and
function amoothly.”

b. The proposed inspection is as follows:

#}, Inspect muzzle plug and barrel bearing for oil znd
carbon deposite. The barrel musit bs free in the
bearing.

2, Inspect barrel jacket for tightness. A locse jacket
throws the barrcl out of line, often causing suffici-
ent binding to stop the gun from operating.

3. Inspect front sight for Gightness and setting. Check
rear sight for cperatiaen.

L. Inspect and adjust bely feed slides. See adjustment
No.l, below, Lor procedure.

NOTE: This is probably the most impartant inspec‘gion. A high percen-
Tage of all malfunctions occur in the feed mechanism.

5. Raise cover, and inspect cover extractor spring, feed
slide, holding pawl. Examine feedway for heavy burrs
. caused by carelessness in adjusting headspacc.

6. 1Inspoct extractor, its plunger, ejector, and spring.

7. Pull bolt to rear. Release it, Hold up extractor,
and while looking dowm the T slot, pull trigger. If
firing pin striker shows through tolt face, the mechan-
ism is operating, Repeat this test once more o prove

functioning.

R~Ew§-T~ReI-C-T-E-D APFRNDIX 6-B



8. Inspect and adq
Pt : Just headspace & P
belaw, for procedurs, Paces  See adjustient 1o,2,
Fe Gheck and adjust timing ; .
for procedurc. 8+ See adjustment ¥o.3, velow,

10. Tuspect and adjust buffor as
o or assembly. dsust
Ho.L, below, for procedure., ¥+ See adjustment

FOT4:  tagged operation or undue disperaion has boun traged to disturb

znee of the n caused by vy ‘ndine of b -
buffer ¥ & ¥ violent pounding of the bolt againct the solid

3  Adiustmerndt No,l. 1t Peed 8lide..a, The Proposed method of

adjusting ThE belt T6ad 5145 T5 55 TolToe:

. "Closc the cover. press the feud slide he lef It
should e1ill protrude 1/320 (thickness of a IS dm;ooﬁngdézng 2 32 bag)
Lo 'bll@Y right of the covsr. If it does not, remove the belt feéd 3 Svsg
from the cover and straighten (bend) slightly, using any suitable Sbje‘ct,
If new parts are availsble, chock pivot, feed lever, slide, ete, and )
roplace weorn parts, Selective assemdly alome may cure the trouble..n

b.  Phis method 15 the same as that in @ 235G (508
excudt it prescribes that the feed lover be Straigh‘bengd ﬁqSLSE:\gr o%Bd(l”
replaced, 1f mew parts are not available. However, undor 5 23-50, the
feed wechanism is inspscted "in cvent of recurrent or permanent faiiure
Yo feeds" 45 indicated below, proper adjustment must be mode o regu~
lar intervals to eliminate stoppages and that now guns must be adjust:ed
before firing:

(1) A high percentage of all stophages occur bocause feed
is dncorrect, This is particularly true in vekhicles
whore the belt is fed at an engle or over a fevdiray
or chuta,

(2) A chuck of several hundred machine guns revealed that
only about 5% had correct feod adjustments.

(3) Inspection also revceled that units werw recoiving many
new guts vhich had feed levors impreperly manufactured
or feed mechanisms improperly adjusted for vehicular
installation requiring long bels feod.

(L) The rate of wear of feod parts is such that they must
be readjusted overy S000-10000 rounds.  Wear in the
fecd mochanism prevents the slide from being carried
all the way to the right. Unless the slide holds the
belt and cariridge firmly ageinst the cartridge stops,
the following stoppage may ocour:

(a) Bolt bocoming clogeed in the feedway,

(b) Extractor hitting the head of the round, and
cauaing a short round.

{c) Belt pocket being dragged to the rcar as a round
is extracted from the pocket, causing the belt
outside the foedway to swine. This often allows
a round to catch on the feed guide.

(3) Thore may be cnough slack in the parts So that a
heavy or long bult cannot be pulled over the
holding pawl.

(5) Lack of adjustment efton results in a stoppage due to
the belt leop beceming wedged betveen the cartridge stop
and the next round fed in, This stoppage is ccmmon



in tank installations egpecially vr 5 i
have boen used previmisly. R Delts viich

be  adjustment No.3, Hoadspace.-a. Par.il, :
, 3. % . i 23-50 state
presentvmstnod of aclgugtlng neadspace, This m:athcd issbasggtozsa t::
ags\:mpt.l’qn that expansion of the metal from heat generated curing
féxjm% :;11.‘1 c%‘axse Igeadiﬁace to tighten, CGonsequently, headsnace is
adjusted to allow for this expsiiEicd,  The tesvs shavied thab tig
method results in loose headsgace. The tese shovied that Sis

b. The proposed method is ad follcws:

Ul, Yhen assembling gun, screw borrel all ) i i
barrel extension and replace in receiver, When gun‘ﬁ"grﬁliiﬁ%"{eﬁtissd:e
embled, allow belt te go forward and note if barrel locking notches show
between trumnion bleck and barrsl extension, If they do not, make no
further adjustment, If they show, insert a combination teol or serew
driver in & notch on left of barrel and take off one notch., Allow
tolt to go forward. If barrel locking notches still show, eontinue
to take off cune notch at a time, until the bolt just goes forward, Do
not meke any further adjustments. Headspace is correct.

2+ The greater the heat generated during firing, the
looser the headspace becomes, Therefore, if firing long bursts, check
after about 1000 rounds to see if barrel can be screved into extension
one more notch,n

¢+ The advantage, explanation and proof of the proposed methed
are given belows:

(1) over 1C0 machine guns were set up with headspace ad-
Justed so that bolt and parts bound slightly. In
sach cage, after 1000 rourds automatic fire, the bar-
rel could be screwed into the barrel extension one
mere noteh. Iiring Was then resumed with positive
functioning, When the guns had cooled, it wag ime
possible to take up the barrels one notch. There—
fore there is no need to loosen the barrel to allcw
for expansion.

(2) Patent #1,293,02) February 1919 by John M, Erowning
states that the parts should be adjusted so that they
are in firm contact, and that after continuous firing
the adjisthent should be checlked to see if it is pos-
gible to screw the barrel into its extension an addi-
tisnal notch, PBrowning sTatos definitely that no
looseness should exist between the barrel and bolt,
and that headspace adjustment must give {ims suppert
to the chambered cartridge.

(3) With omly ene notch backed off, a gun has a headspace
sufficient ¢ permit some cartridge cases to rupiure,

(4) Ruptured cartridge cases often are encountered after
tne gun gets warm, especlslly when intermittent fire
is used, The reason is that the gun, originally set
with loose headspace (one, or more, notches backed off)
gains additional headspace. A rourvi left in the hot
chamber builds up additional. chmber pressure. The
combination of loose chambering and excoss pressure
ruptures the case. During the tests, gups with head-
space adjusted according to the propesed method failed
to give a single ruptured czse, even though rounds

were filed to weaken the cases and were left in hot

guns to build up chamber pressures

(5)' The tests indicated that all oases of brolken parts }n
the barrel oxtension and bolt recesses were the raesult
of firing with loose hsadspace (barrel unserawed ons
or mers notches after initial sdjustment), L slight
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motion of the bol: to the rear, under instantancous
high pressure, causes a hammer blow by the Lolt against
adjoining parts, causing crystaliszation.

Y. Adjustment No.3. Timing.-a. The effect of improper timing is

not mentioned In M 23-50, nor 18 a method given for checking and adjuste

ing timing.

b,

The proposed mebhod of adjusting timing is as follows:

wafter cocking firing pin, pull bolt short distance rear,
insert a .30 caliber timing gage or coin 1/16% thick (US
nickel, Belgian franc, Germzn 10 pfennig, or a Srench
franc if others are not available) between trunnion block
and barrel extension. RKase the bolt forward. sSgueeze
the trigger. The firing pin should nct ba releagsed. If
firing pin is released, the gun is firing tco soon.,  Sub-
stitute another trigger bar or bend the front of the trig-
ger bar slightly by hammering until required effect is ob-
tainad, i.e. firing pin not relcased with gage in position,
but must release with gage removed.n

c. The reasons for checking and adjusting timing are as follows:

(1) The timing was incorrect in most of the guns tested.
It varied from correct to release of the firing pin
3/16n, or more, out of battery.

(2) Timing changes through wear of the parts,

(3) The act of firing must take place while the extractor
is dn position to engage the extracting groove of a
round in the feedwsy.” Therefore, faulty timing can
cause the following malfunctions: :

(a) Firing durirg automatic fire may move the action
to the rear befors the extractor engages a new
round. This results in failure to feed and load.

(b) Feilure to extract. This occurs when the gun
fires before the extrsactor can engage the round.

(¢) Runaway pun resulting from a vent trigger.

(d) Weapon fires with moving parts oub of battery
resulting in irregular shot patterns (vsually
vertical dispersion)., During the test, dis-
persion was affected both by early and late
tiwing.

6. Adjustment No.). fecoil Buifer.-a, ' The proposed method of ad-

justing the bufier s as Iollows:

nrighten adjusting screw as far as it will go,  Part of the

last thread must still show when the screw is fully home. If
not add fiber discs. Then, if buffer tube is disc type (has
a1l fiber discs), back off % turn; if spring type, back off

=

b.

turns, I in doubt, back off 1 turn.t

This method is essentially the sawme ag that prescribed in

M 23-50, par.20a(2), However, in M 23-50, adjustment of the buifer
is in the section entitled 'Dissembling of Parts Dismounted Omly for

Repairsh.
Justment:

As indicatad below, this should be a routine check and ad-

.(l) On the many new guns inspected during the tests, all
puffers wers adjusted solid, i.e. the adjusting screw
£ully home.

ReBmS=T-R-I-G~T-E-D
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Browning!s patent (See J.M. Browning Patent #1,5L8,
708 and application #183,841) indicates that the
purpese of the buffer is to absorb shock and not
to act as a rebound unit. Loosening the adjust-
ing screw accomplished this purpose.

4 solidly adjusted buffer causes considerable wib-
ration of the gun which often results in ragged op-
eration and increased dispersion.  Also, the rear
of bolts may break from their solid impact on a rigid
buffer plate.
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DELAY IN DEVELOPVERT OF CUNMERY 1ECHNIUGIL

1, Medium tonk M3 wag dnitizlly fssucd to iroops in the swnmer
of 1941,

2, Medium tonik M4 wos initially issued to treops in the swmer
of 1942,

3. Himecopraphed copics of ™M 1712, Tonk Gunnery, vere digtri-
puted Lo units by Armored Force Herdenartors in the winter XTIV
Thig wes the first momsl on ink gumnery teehnigue and fa-dv
methods,

L. Couvrse in punnery technigue and firing wos lnevgor:
Armored Schoal in March 1943, Provicus gunnery course oon
Prineinally of instruction in nomenelature sond functioning of matericl,

5. FPirst cdition of B 17-12, Tu
the War Deportment om 22 Apwil 1943,

nk Gunaery, was prblished by

6, Sseond edition of Fh 17-12, Tonk Gumnery, ucs puhlished by
the Var Depertment on 10 Jvly 1944.
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AFFFIDIX 8

TRAINING OF ARORED

PLICLLTLTS

HIATLD G OPLFATIONS
USTTIG 54,255 ARNY RRL/ Ji/inc

APO 887
AG 353 OpAFVY 3 December 1S44

SULJIECT: Treining of Arrorcd

1

aington, 0, C.

e i The .ﬁdjutan“c Cencrzl, o

1. The average tank crovmman

I

evment suppld o thie theater
to date, while \':11 troined cohrlc‘crla . thet only scvontoun (17) weeks
are allowed for the vurnose; is Melo: *he standard of roficicher re-
quirced for combst., Priacivol doficicneics ore dn tenk driving ~nd gin~
nery.

2. These men hove driven tonls uader 211 the recuired trod
conditions, tut hove not hat suffieicnt hours to cu*ll:fy ~s corhat
drivers, The lzck of confidence 1n their own ability -
preas when cvestioned on *he subjeet, hae boun Iroven icad
: 1loriy, fhcv bove grosped

s was baught tho but ore hesy on mmnition
types and capsbilitics, uncer e crtim 1,1011, vexle on fire
orr’-rcx and far too slow in ley b The» have recelwed good

1*’11c’(1cm, but heve not boen nf7 ordcd the opportruity for suffilcient
pmct?.cc to "gell® thot anstrmction,

3, VYhen 1'.-here w. re several ocrmored diviesions in the. United &
1t was the pelicy to scnd men For six (8) wonthe trnining with ri s
ed division upon nomp]culon of the armored Renleccment Troining Cemcr
conrge, prior to shiament o ory licy iz no longer in forcu,
end the lack of additionsl tr: ,»_ning hich it orodfd i very evident
in current replacoements,

> Denartment, (x'bmzd The armorcd
ring period from seventecn (17) ks to ninoteen (19)
efcribly to tronty (,_O) wocks, and that

on e fecnsed on tank .I'ivin{;‘ and

Ao It is rccomvended that the

I‘F‘p] acement tr

ks ot the winisom, and D
dL ing this additional time, atic
tink gunnery,

For the Commanding Goenercls

Ad JL. ,tnt G-eneril

AG 333 (2 Dee 44) OB=SsC lst Ind HIE/fab 2R=G39 Pentegon
WD, ACO, l.ashington 25, D. C,, 20 Deeewbor 1944,

10:  Commending Genernl, Luropeon Theater of Oporotiona,

1, Progent vreent roquiresonts for replocencnts, devlorly in-
fentry, ~nd the limitstions of minpoicr regources, do not pormit «_xien—
gion of the progeat reguls puriod for nrmored replocomoit,

APPENDTL 8
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However, driving deficloncius of tank crevmen roplaccrints
corrected by an increasc ir cctnnl taws driving fov c¢neb i
trainee ot the Armorcd Re Troining Center,

being

oversess, During this 4 wock peried the taroinces
troining which includes further instruetion in driwvi

2. This =dditional driver training and the advemesd trs
iod should insurc the demircd proficicney of crmorcé ru
ever this advanced training cannot ko piven to replecem
requircmente nsccssiftate shipnent of 21l trainces inw
plotion of the 17 weck courac,

3J

By ordcr of the Secretory of

/s/ Lester B, Joh
/t/ 1ES b, JUIISOL,
Adjrtant Gencral,

50N,

Rel mimTmiie InC T e limD




APPENDIL 9

MILITARY CHARACTERISTICS COMLCN TC ALL TANKS

(Extracted from Army CGrowid Force Dguipment Revicw Bosrd Report,
pert 17, 20 June 1945)

NOTE: These cherscteristics were not conteined in the preliminary
study reviewed by ETOUSA end 12th US Army Group, - The Gunerel Rozrd,
United States Forces, buropuan Theater concurs in the follewing
cheracteristics,

1. Zomperature limitstions, All standard cquipment shall be
ebls to stert and cperete efficiuntly within the following extremes
of conditions: from =10° F. to 420° 7, with wind v.locitics up to
40 m,p.n.  Winterizing kits shell be provided to cxtund the renge
of usy to =-4G° F. All equipment shall be capable of withsiending
temperaturss of 950 F, with 95 percent relative humidity for six
months without dcterioration.

24  Noise, The noisu level within closcd combat vehicles dure~
ing operatlon on herd surface roed or elscwheru shell be the minimum
practicable end in no cesc groster thun 100 db execopt during firing
of wcopons ir which cese blast pressurcs inside shall not excesd two
DeZels |

3, Vibration, Vehicles carrying guns end sighting cquipment
shell be Suffielently frew from vibresion or the vibretion damped se
&8 not to interfere with sighting ond cecurate gun leying. Generel
vibration shell be ruduced to a minimum in tre main power plent, geer
trein end suspinsion systom and shell be isolated snd domped insofer
ws pogsible from the rest of the vehicle.

4, Physicel Fatizue limitetions. The luevil of work of 11 men
in closcd comtel vehlcles under the most scvere operating condations
must not creeod retes of § Cel/Kgfheur, oxecpt for poriods not to ex-
¢eod onc hour snd nermslly ehould not bo more then 3 Cal/Kg/hour for
orolonged opuretions., bguipment shell bu so designed thrt the work
required in first end sceond cchelon maintenence will not cxeced the
<hove levels,

5. Gun fumcs sné carbon monoxide. The carbon monoxide concun=-
tration in the wihicle from eay source under any eénticipated rote of
firc shall nobt exceod .05 percent.

6. Homt, Adoguate hict control sgeinst sources of excessive
temperoturc® shell be provided. In closcd combat vihicles every
cffort gheil by mede to minimize the sronsicr of hest to the crew
compertnent,

7. Crew zcooling, In closed combet vihiclis eonsideretion should
be given In the initiel desipn to the spree ruquircements znd nocessory
power for the operition of individusl cooled suits or othur meuns of
crew cooling. Design should provide for either the repid Ticld instel-
lotion of such equipment or provide the besic clements in production.

3, Crew husting., In closued cembet wehieles provision should be
made for Grow hesting either by clectricel sutlots with cerpseities of
150 wetts ench, locrted onveniently to oech crow positiom, or by well
distributed sir-tlest heeting,

9¢ Seoting. Sczts shell provide mnchorzge snd comfort and be

ArPLMDIz 9




designed for natural posture, Seats shall be easily adjustable in
height and forwerd movement to place G5 percent armored personnel oc-
cupants in e netursl position for operation cf coentrols, opsration of
visual instruments, ete. Dedding shell be provided to protect against
excessive heet or cold. Springiness shall not be such as to interfere
with the use of sights,

10, OCrew Safety. Safety precautions shall be incorperated in
design to preclude, insofar as possible, hazards cther than those im-
posed by battle, In generel ithese include: ecuilibrated doors and
Lhatches with strong positive locks, non-interfering handles, slimina-
tion or protection against sharp corners, adeauate well pleced padd=
ing, treated outside and inside surfeces to prevent slipping, removel
of non-essential protrusions, supplying adeguate hanc hold supports,
steps, etec.

11, interior lighting. KRed and white duel lighting capadble of
adjustment shaell be provided in 2ll combet vehicles and in such others
as indicated by tactical needs. The location of fixtures and bulb
requirements shall be determined for each vehicle on the besis of light
requirements needed tc perform the visuel tesks of the occupants, ine
cluding reading of meps and orders., The [ixtures shall be sheded and
located so as to minimize direct illuminaticn through visior devices,
Individuel instrument lights shell be nrovided for instruments having
fine gredustions which ere impractical to {lluminate with suvendard
fixtures. Werning and signal lights shall be bright enouph te ate
tract attention but shall not constitute s plare scurce. In general,
ell danger lights shall be red; i other colors arc necessary the
brightnese must be controllable or be reduced so as not to interfevre
with dark adaptation. Power fer such illumination shell be drewn
from the vehicle's electrical system.

12, Inflammebility., Stewaze snd protection of ammunition in &ll
vehicles Shell be such as to minimize the denger of s hit with the least
sacrifice to its sccessibility, Inaofur ms possible, fire proof mat-
erials shall be used throughout the venricles, Frovisions shall be made
in design for adejuete drainage and essy cleening of oil, gssoline, and
grease from locations where they may create & fire hazard., Simple,
agceseible fire extinguishing equipment shall be provided in 8ll vehicles,
Autometic fire extinguishers shall be provided in combat vechioles, if
pracitlcable.

13, Hatchweays. Escape hatches shnll be provided in all closed
combet veHicles, All hatchways skell be sufficiently large to accom-
odete Y5 percent armored personncl weariryg winter clothing. where escape
hatches are provided tho meckanism shell be dependable and reguire not
more thsn 40 poun. pull to opsr. All other hatches shall be equilib-
reted end require not more than 20 pound push to open and ellew for
sclective partial and complete opening. Quick acting, easily operated,
noninterfering, inside festoners skall be provided. The number end
type of hetches shall be determined on the basis of ranid evacuation of
the orew from the vehicle, essuming firec.

14, Gas protection, In closed combat veihiceles provision should be
made in thc ventilating system for the field installetion of a ;85 cen-
nister, The 2ir shsll be supplicd to.the crocw compartmuent through
this cerister st & rete not less then 400 c.f.m. end if fessible €00
cefems Seclage shall bo such me to meintain o pressure within the
crew compartment of at lemst one inch water gusge. Intekes shell e
proteoted mgairst the direet entrernce of liguid and sc located &8 to
drew in e minimum of dust., TFor open and non-combei vehicles, the
most efficient liphteweizht individuel protective mesns will be employed,



15, Basic dimensions. A1l vehioular equipment must £it the
men who use 1t; tEsreZore, equipment end crew must be censiderad
as B unit. Where difficultics of design require it, cquipment
may be made to 1% the central 90 percent in the runze in sizes of men,
In general, dosign should consider the whole range of 8izes up to )
95 percent. Ho srmored unit equipment shall impose limitations
size on the personnsl who use it wnless othcrwise specified,

16. Gun controls, Placement of gunncr's seat, optical irsbrus-
ments, gUl Bend comtrol end firing buttens shell be integrated s
that all gunner operetions cen be casily &nd noturelly performed,
Opticel instruments shell be so placed in heipght snd distense for-
werd that they are readily accessible from a single scot position
without hempering freedom end natural use of hand controls., Eund
contrels shell be approximetely 15 inches forward from the center of the
seat, Adeguate clearsncc shell be provided sround the gunner so
that there will be no cbstruction to fres rotetion of hend controls.
If possible, hend traverse shall be for the right hend. Kend controls
shell be on a line wpproximately six inches sbove the kmse znd ap-
proximately four inches laterelly, Handles shall sfford o positive
fist grip and be sufficiently large to be operated eesily with gloves.
Accessory fire control wquipment, szimuth indicztor, gunncr's quedrent,
shall be roadily visible to the gunner witheut undue contortion or
change of position,

17. Auxiliary charging feeilitics, An suxilisry cherging unit
shall be provided im vehieles, whioch shall be cepablu of furnishing &ll
ecluctrical power reguirements for the vehiecle in addition to keeving the
vehicular battery fully cherged. This must not only meet the require-
monts for vehiculer operation end signel communiceation, but elso such
requirements s may be interjected by the opuration of suxiliery cquip-
ment.

18. Vision, Vision ruguircments shell be cssentlel considerz-
tions in Shaping burret and hull armor. Empleymunt of visior units
shall not require interruption pf othur esssnticl crew functions.
Driver vision shell be such as to permit the normel meneuvering of
the wehicle without hand menipulstion of vision units. Cembincd
vision by e1l membors of crew shell provide ediquste sky end ground
vigion on ell sides, Provision shell bc made to meintain the function
of vision units ugeinst rain, dust, dirt, moistur., condcnsstion cnd
fungus .

19, GSecondery armement, Provisien shell be made for edequete-
ly armored, cxbtarnelly mounted smoke bomb projuctors to provide for
simulteneous projection of not less then six smoke pots or bombs,
and ospablce of Beinp fircd from ineide the turret. The firing mech§n-
ism shrll be simple, relieble and providcd with suitsble sefety duvices.
The projectors should be set to project the smoke hombs 150 to 200
yards to the front of the turret st leteral intervals of 20 ysrds.
Qther means such as rockets, hand guns, cte., should b investigoted
<o detsrmine most fficient method.

20, Provision shall bc made for sn antipersonncl device having
& ocsuelty producing sffect to a distance of approximetely 10 yards
from the tenk to sides ond resr of the tenk,
21, General provisions for turrets:
8, 360° traverse.
b, The turret shell be fully balanced.

o. An adequate, positive, and easily opersted turret lock
shall be pogitioned convenient to the gunnor,



APPENDIX 10

CHARACTERIATICS COMMOK TG aLL TANK CANNON

(Extracted from Army Growd Force Eeuipient Review Boird Fi

=1 Revnort
Pert II, inclosurc 4-C) vty

HOTL: Thest charseteristics were not ineluded in the relininezr stody
revicwcd by thc Europesn Thenter of Oncrotions ond 124h US
The Conerrl Doars, Unlted Statoe Forces, Europoan Thestor conenrs in
thesc rccoxnmcnd:'tionﬂ subject to the discussion in Scetion 10 of this
report,

[

1, Gune speciclly desd

2. As short o chamber ng preetic-blc,

3. :’Ls short a distonee from trimnion to broesh Llock -8 is cone
aiatent with 2 baloneed turect,

L. Commsct recoil mechanism,
5. &hort recoil,
fi.  Breech, seni-svtomtic,

ng shall

and traveraing woeh

7. Maximom breklash In clovs
not cxeced 4 mil,

8, Lifc of tube lo be depc;’ndﬂnt upon ncrfommnse desived,
Life of net lceg then 1000 rowx's is the setisfactory wimimw,

| b of sueh design 2s to prevent hullet
the burret.

2., The gun mount sh
aplosh and shell fragments from entcring

10. Gun mounts shell provide =@ he hallistic stre:
properly balaneed, frec from backl d shall insure 1
ying Ly the guuner, A pemns ily providing broseh
'ﬂwll he svailable for firivg from a stotionory tamk, A o ive né
rugped pun bravel loek shell he provided that cnn be ro 011** 4-*p11u‘
from the sumncrts position, In 2ddition %o interier travel Jor-]‘, oh
cxtoerior travel Jock ghall e wided in the normnl earardng
of the principrl v veret loek «hall e provided Tor j.OC!{j.‘!{Z
the turrct inm position vhem the pwn is curricd in the cxterier travel
loelk,
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BeEaSnTwReTel ~TwRal
APPEIDIX 11
CANNON_BECOMMINDED FUR FUTURE_TsHES

(Extroncted from Army Ground Force Equipment Review Boord Report,
Parts I & II),

NOTE: The only portion of the followiny data which wos contained

in the preliminary study roviewed by the Europecn Theatur of Opero=
tions ~nd 12th U5 Army Group hns bheen wnderlined, Both these

honds varters concurred in the wnderlined date, except the latter
did not concur in development of pung larger than 90mm, The General
Board, United Stetcs Foreces, Furcpean Theater concrrs in the follow-
ing choragteristies suhjcet to the Aiscrssion in Scctions 10 and 1L
of this report.:

1, Fer recomnaissance (light) tenks, = gun of anpw ooy

Gop_godiber copnble of penetrating 5" homopencous armov 3t 300
chlicuity at 1000 znrds with si runition, or cipablc of
ideatraying personncl and of punctrating the sides ard resr of any
onemy ~rmored vehiclo,®  Oversll length of o complete round not fo
excesd 25%: weipht not to cyeeed 25 lhs. Minimum of 40 rds 1o be

staoved,

2. Tor cuxploitation (medivm} tanks, 2 gun of spproximately
3einch ealiber eapskle of memetrziing ot lenst 30 homogeneons grmor
st 207 ohliewity ot 1000 mmads w ol omanition, or camble
of "Jestroying personncl and of pes ating bhe cides ond rear oP
any enemy armorad rehiiclo I tle front of any bwt the heovies
ass~ult tenk,® Overall length of cemplotc round net to creccd 33“;
dealred length 30Y, Yeight not to oxecnd 34 lba, Not less thon
85 rds to b stoved,

3, Tor infauntry or =sscult (henvy) tonks, o gun of goproxinctely
QO _galiher ecpoble of penotraiing at lcast 108 of homogvmcms sysor
at 309 obliguity 2t 2000 wvords with epecinl onmunition, or capable of
Mdcotreying personncl ond werpons impeding the adwvenee of the grovnd
troops", Overald length of complc t to excced 353 weight
not to excecd 50 1bg, Not less thon 30 rds To by showed,

4. For = suner tenlk, to be develéped for resereh and experi-
mentation, 2 pgun ot Jdeast 105w, dn galiber eapablc of penetroting
10" of homegeneons arror at 30° ol.liguity ot 4,000 vords.

5, With rofcence te the gun for the smnper tank, 12th US Arry
Group atated thot the czliber of ~ny Lank gun should not ecxeccd 90mn
sinoo doseribed nenctration e bo obfnincd by inercasing the veloeity
of the projeetile, The Buropeon Th(,'-l;cr of Opcr tions concrrrid
with the &rmy Ground Force Ecuipnont It 7 Bocrd, The Genmorol
Bonrd, United Sicies Forces, Buro; tcr 2lse doea not concur
with 12‘1‘,}1 US Army Group, and ,:-.r’vopth the reasons gtated by the
Luropenan Thenter of Operations in ite non-concurrencs, They ire
ag follows:

"It is not considered desirable from o long ronge developrent
stondpoint to limit tank pun development for supor trnks to
pins of 90mm moximun ealibor,” 12th AGp's rocomnend~tion
baged on the prerise th.t londing 111 glwavs hove to be accou-
Plighed mapuzlly and by one han is not considercd somnd for the
following rensonst
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{1) The rostriction of S0my calibrr closes the coor to the
pogsible develomment of light veight, medium velocity, Five to
seven inch, hollow charge projuctiles that hove srmor penstrotion
capabilities upwards o 20 inches,

pal arwament for » 150-ton tonlk, 4 SOmm pun irs reodily inst
in the well-armorud, 7S=ton heovy tonk recomminded in
Study., In scerificing molility cnd building ~ s4ill h
the possibilitics of prerfer gum nower should be eiploitcd :lon;
with the addition of grecter armor protostion,

1led

or bonk

(3) Assoming 2 mizzle velocity in cxecss of 4,000 £/s wowid
be cttainable with o 90mm projectile (approvimstelwy 23 l‘as),
prosent research indieates vendétrations in excosa of 10 to 12
inches are diffiecult to obtcin, partieunlsarly 2gninst 2 reasenable
amount of obligquity, bectuse the wiss of the gection of siror
plate nttocked materdelly “overmsiches" the moss of the projsctile,
and defents it by breaking it up, This deiicicncy can be over-
come by incresging the mass of the prejectilc by on incretze in
caliber te 105 or 120mm,"

-

(Source of materizl in above parsgraph wos BICUSA Study referred to
in footnote 30, Chopter IV),
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APPENDIX 12

MACHING GUNS RECOMMENDED FOR FUTURE TEIKS

(Bxtracted from Army Ground Force Equipment Rcvicw Bosrd Report, Pert II)

NOTE: The fullowing recommendetions were not ineluded in the prelimin-
Try study reviewed by tho Europesn Theater of Cperations end 12th US
truy Groupe The Generel Bosrd, United States Forcos, Buropean Theater
concurs in the following recommendetions subject to the dizcussion in
Chavnter V of this report.

1. For recomneissence (light) tenks:

a., One caliber .50 mechins gun mounted couxiully in the turrct.

b. Two cmliber ,30 mechinc guns symmetrically located on Tenk
turret in ballistic blisters so mowrted ms to fire 'coaxially with the
mein wespon,

cy One coliber 30 bow gun,

d. One culiber .50 AA gun controlled by tonk commander and so
mounted 95 to be cepcble of being fired ot ground torgets es well as eir

terpgets,

e, Stowege cf celiber ,30 emmunition = 1000 rounds per gun in
bellistic blister; 2000 rounds per btow gun. Yotal; 4000 rounds.

fu  Stowsge of caliber .50 romunition - 800 rounds per gun.,
Totel; 1600 rounda,

2, For expleitation (medium) end infentry (heavy) teanks,

. f. One celiber .50 machine gun end one caliber 3¢ gun mowunted
coexiclly inside the turred,

by  Two ctliber ,30 meohine guns mounted in blisters - cquive-
lent to reconnalssenco tenks,

ce Onc onliber ,30 mechine gun capeble of being fircd by the
nssistent driver, Consideretion to be given to mounting bow gun or

guns in remote controlled bellistic blisters.

d. oOnc orliber 50 eatieircraft gun -cquivalent to ruconn-
aigsence trnk.

ve Stowage of celiber .30 emmunition - 2500 reunds per gun,
(mininum). Totel: 10,000 rounds.,

fo Stowage of celibur .50 smmunition - 600 rounds por gun,
minimur, Total; 1200 rounds.

LPFENDIN 12



APFrNDIX 13

MACHINEG GUN SrAR: PARTS AUTHORIZED LIGHT TAKES M24

(Extroeted from Stowage List for Light Tenk b24 as shovm in Appendix A,
12th Arry Group Armered Roport No 5, 30 Novumber 1944)

CALIBZR .30 MACHINE GUN

Accelurator

Band, lock, front bhbl., brg.
Barrel

Eolt, tssy

Fushing, belt feed, lever pivot
Cover, £8Sy

Extension, berrcl, essy
Extractor, assy

Fremc, lock, essy

lever, cocking

Lever, feed belt

Lock, bhrecch

Nut, oelt feed, lever pivel
rowl, Feed, Bult

pewl, Zolding, belt

Pin, accelerator, assy

Pin, belt fecd powl, nssy
#in, belt holding pewl, split
Pin, cocking lever

Pin, firing, vesy

Fin, trigger

Fivot, btalt feod lever
Flunger, borr:l, assy

Rod, driving spring, assy
Sorow, bult fecdylever pivoet
Sear

5lide, fesd belt asay

Spring, belt fazed heolding puwl
Spring, belt feed powl
Spring, berrel plunger
Spring, driving

Spring, cover extreacbor
Spring, locking barrecl
Spring, ecar, nssy

Spring, trigger pin

Trigger

wesher, lock, interncl testh, reg. S., do § (0,125)

ORI ENNONDRDNDNNE NN HERWWHFWRRND 2 ROWE R S DR

CALIBER .50 iACHIME GUN

Arm, belt feed pewl

Barrel, ussy

Disk, tuffer

Extcnsion, firing pin cssy

Extractor, sssy

Lever, cocking

Pawl, feed, belt, cssy

Fin, belt feed powl, cssy

Pin, cottcr, split, S., Typc B, 3/32 x 3/4
Pin, cotter, split, S., Type B, 1/8 x 5/8
Fin, cotter, split, 8., fype B, 1/156 x 3/4
Pin, firing

Flunger, belt fued lever

Rod, driving spring, w/spring, sssy

R = Ry SRR
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Slide, feed, belt, nssy
Sprivg, belt feed lever plunger
Spring, belt feed pawl
Spring, belt holding pewl
Snring, cover extractor
Spring, locking berrel
Spring, scer
Stud, bolt

ReE-§=T=RleCelwhimD



ADVANTAGES OF 4 CALIPWR (50 COARIAL MACHINE GUY

1, The trajectory of the caliber .50 gun mere clesely epproxi-
motes thet of the tenk cennon ¢t longer ronges thon the celiber .30
gun, In =2ddition, the coliber .50 hrs o longer tracer burning time.,
These fuetors will meke renging-in with the cosxisl wechine gun essicr
sod will pirmit rengingwin ¢t ronges where the tenk eonnon often will
not obtuin o hit in the first round,

2. The wpereesvd offcectivencse of the erliber (50 nrmor piersing
round will permit the eorxinl mechine gun te te uscd rgeinst tirgats

which fermerly would have required the tonk ctinnon,

3. The erliver (50 incendivry round can stert fires which formers
ly would heve reguired white phosphorous,

4y These rdveateges will result in o seving of t.nk cunnon
enrrunition.

APFENDIX 14
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Wocltnley

APPEIDIY 15
AMUNTTTON

(Bxtracted from Army Ground Force Sauipment Review Board Hovort,
Part I, Ammex N.) :

NOTE: Subject tc the discussion in Chapter VI of this cenord, the Gene
eral Board, United States Forces, Buropean Theator concurs in vhe fol-
lowing rocommendations of the irmy Ground Force Ecuipment Reviow Bowrg
as gqualified by the comments of the Buropean Thoatzr of Opratdons ard
12th US Army Group. :

1. a., It is becoming increasingly apparent from covelopments in
the ficld of electronics, jot propulsion, recoillesa 8uns, rockels, and
nett mathods of harncssing fuel cinergy that a futurc way @y witnoss
radical, if not revolutionary, departurcs from our standard eanons ang
ammunition, The impotus of seicnce is 80 greal and the pousr of tho
sclentist "grouph, vorling in close cooperation, has buon doamebrated
to bo so fruitful that we must be Propared to abandon, if N5CEFEArY,
certain conventional artillery ang ammunition, This possibility should
not be consideread lightly, nor ita scope wndsrestimated,

b. Seme of the triced and truc designs will romsin os the oxe
poricnce of this war and any radical change in such designe should be
most carcfully revicwcd,

¢« It is with tho above in mind that the following gensral
program is prcsenied, The progran is a live one, since it ariscs frem
both tho solved and unsolved problens of today, 4t this time no apGe-
ific Yimitntions on ary phase of emwanition development should bz ine
dicated beyond the general problems and trends listcd horaaftaor,

2. Guneral objcetives, Gengral objcetives for post wer covelop-
ment of ammunition, zs listed in tho paragraphs of this soction, anply
to many or all calibers,

3. Projectilos. Continums rescarch and dovelopment must cnphi~
size the following far all typos of projectiles:

a. Improvoment in oxberior ballistics to zoin greator accuracy
through wdformity in menufacturc s smaller weight telorances, smoother
ogives, furthur bozttailing, and improved rotating onds,

ETOUSA and 12th US Army Group rocommerdod addition. ofy "4
finish, to be applicd lika paint, should be developud that providus a
completely uniform surface,?

b, Incrensod velocity by elimination of copharing, '1=. substi-
tution of othor metals for coppor in the manufacturs of rotatine bands
should bo sought,

¢. The offectiveness of 21l projoctilss must Lo inr‘r"asod'l_)y
improvement in th. st sels used in the manufacture of HE nnd or plore-
ing shells.

LBTOUSA and 12th Army Group recomsended addition of: MThs
mirimum requirement for the steel should at lsast equal the core in pre-
sent HVAP amminition,t

d, TFurther study of the design of the wallg in HE shf:ll must .
be made to secure more uniferm frapmentation, In this connection effor

APEDIE 15
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must be niade to attain common or matched exterior ballistics for HE
and WP or smoke shells for both direct and indirect fire weapons.

e, The nuaber of types must be kent to 2 minimum, Inber-
chang aabll;ty of common tynes betvieen all using arms of the ermy, as
well ac between similar weanmons of both Army and Navy, should be the

jec tive.

4. Cartridpe cases. a. Due to the possible shortage of copper,
research must be conducted to develop a nebal naving the shae or better
physical characteristics than bress for use in ths menufrciure of car-
tridege cases for cll tyves of ~rtii voanG small fras emsnaition,

BTOUBA and 12th: Army Sroun recomiended the fullouing additions:

Hesenrch shoulc incliude not only metal wut 2lso "other sub-
stances, possibly plastic,”

Aeduction in weight iz 2n essential considertion., [esenrch
shouid incinde the possible ucs of a stable, durable aunlosive case
which will sunplemant the charge and be self-destroying

A cartridge case to eliminste diffic 28 of erbraction and
stopprapes with particular refersnce to small arus shoold be devaloped.

b. Cartridre cnses must be developad Irom some metzl or other
mnterial which resists the nreducts of corbustion to such on edent
that they may e veaized and reused. Cartridpge cases should be non-
corrosive,

¢, Further atieupts should be wxde to Luprove the obturation
of those types whiech now sivo occasionnl Leaks. In this conncction,
study should be msde Loverd geining obturation in calibors now using
sépurate loading amnunilion, throush the use of cartrldegs coses in lien
of the gas check pad method of obturation,

5. Propellants. a.. Thers is 2 uniform dwand for propzllants
possessing smolteless and flashless charactzristics., &b the present
time, nost cf our weapons, including swall 2rms, do not porsess cither
quality.

ZTOUSA »nd 12th US Army Groun rocommended substitution of the
folloving for the first sentence: "There is ~n urpent ond uniform de-
mend for molsbure resistont nropcllonts posscszing smokeless zad flash-
less charwcteristics

b. Higher velocitizs ng ineroised accuracy must be attained
to satlsfy the nceds of tank, thnic destroyer, antiaireraft, and ficld
artillery guns,

ETOUSA 2nd 12th US hdrmy Group recommncnded addition of the fol-
lowing: This incrensced velocity should not Se oblained by a decreasc
in the weight of tho projoctile,

1

¢, Improved ignition, »ith the absonce of texiec funes and
odors, must bhe sought.

d. drosive effoet on sun Luhes must be roduced,

ETOUSA »nd 12th US Army Group rccommmd 1 additicn of the fol-
lowing: ",.., but not at the cost or loss of cssonbinl velocitios.
Undue emp 5 on reduction of erosion will resust in loss of velocity,
and as 3 result high velocity guns may be developed that will not give
woak porformencs on ths bettleficld.M

e. Uniform psrformance of propellants at both high and Zow
temperatures aust be researched.

RefieG TR LG =TT
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f. Pouder, in the varying charges of the same wespon, should
bu of uniform composition,

3. Investigation should be nade of the use of high @mirlosives,
zuitnbly incorperated, to dovelop now and more desirable propellant
noudurs,

h. Several ef the specificabtions »nd requirenents of ideal
nropellants are mutually antogonistic, The solution will be 2 chal-
longe to the best scientific effort of the mation, The rroblem should
be placed before the Reseorch Board for National Sccurity,

- BTOUSA ond 12th US Army Group recommended addition of the fol-
lowing: "All rounds should be manufzctured and issued to include pro-
pellant increments up to the meximam charge.V

6, [xplosives, a, HNew and more poverful explosivos, possessing
aaximun oxygen balunce znd low sensitivity, should bz developed.

b. The ficld of couposite explosive mixtuares should be in-
vostigated further to astermine the advantagus to be goined in power
and sensitivity, in conservation of those highly brisant explosives
that are mere difficult to manufacture, and a5 & possible method of
1ing "matched axplosives?, that is, wxnlosives matched to pro~-
a8, bombs, grenades, and rocliots to obtain optimum blast effect
and fragnsntation.

c. dxplosivos should have maximum stability in s;tor?.‘g‘o under
all conditions,

d. Devclopment should continue on the hollow-sheped chergo
for use in artillery projoctiles,

ETOUSA and 12th US Army Group recommendsd thet development
should "all calibers from T9mm up,"

7. Fuzes. 2. The donger to pwrsonnel and mntorizl from promo-
ture burst must bLe oliminatod by making 211 fuzos not only bore safc
but safe from wenlosions occuring too soon after the projectile leavis
thae g,

b. 411 point dotonnting fuzas should have the samc shell thread
sizc nnd booster in order to pormlt madaum interchange:bility in the
various calibers of sholls,

c. VT fuzos must be improved 2nd, uvreept for anticireraft
artilloery fuzes, should have a porcussion ecloment included to most the
contingency of failurs of thu cloctronic elament to functicn.

ZEQUSA recommended rddition of the following: '"luens should
ba provided for adjustment of the sonsitivity of VT fuzmes so that maxi-
mum effectiveness ‘can bo obtained cgainst different types of targets.®

e, Not pertinent to this study,
. The presont cembination delay and super-quick fuze should

have improved safoty featurces and be made equally useful for tenk, tank
destroyer, and field artillery wcapons,

g, Tre objective of development in fuzes should be » single
fuze combining time, delay 2nd supcr-quick olements which could bo used
vith coual facility by all ~rms in all celibora.

A-i~3-T-R-I-C-T-E-D
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h. Fuzes must he desipgned to withstnnd grostor sctback and
rotational forces duc to the tondoney toward highor velociticvs and
shorter time of flight, poarticularly in tank and anti-tank guns.

2. Ammunition lots. a., The quantity of ammunition in any par-
ticular lot should be as large 2as pessible in order to keup to a mini-
mum the number of separate lots,

b, Variations in muzzle voloeity and performonce botween dif-
forent lots of thu some type of ammunition must be reduced to a minlmus
by development in menufecturing processes as well os by roscaech in
materials used. :

ETOUSA and 12th US Arny (Group recommended addition of the fole
lowing: "The possibility of detourmining the amount of propollant fram
cach powder lot required to esteblish a stondard muzzle velocity for
each chrrge for svery woapon should he investigated, Powder increments
should be 2sscabled to produce this standard velecity, thus obviating
dispersion from one pouder let to another, All componunts of the com-
plete round of fixed oand semi-fixed ammmnition must be of the szme lots
to insure idepticol powder, sholl welght, and finish. Accuracy is im-
portant, but it is essentlal that the necossity of segregating srbtillery
ammunition by lot number at the firing position be oliminated., HE and
spioke shells should have same ballistic characteristics to allow the
use of smoke shell in registration,”

9. Pacling boxes ond containers., Dovelopment should amphasize
the following: ‘

a. Packed ammunition should be 2ble to withstend o drop of
thirty foct on concreto in any position and still retain its full abil-
ity to function.

b. T% should bo capeble of withstanding storage for two years
in the open in the tropics, and still be suitablc for shinment and its
contents usable.

c. Contoincrs or hoxes should hava such size and volume that
they will flont in woter whon filloed with ammuniticn.

d. The method of closure of containers or boxes should be
improved with 2 view to quick and casy opening, tor.thor with suve
wotor tight closure,

o, Lightor and strongor motnl containers should bs provided,

£, A1l ammunition should be so watorproofud thot in the "as
packed" condition it mzy be loft under one foot of water for twenty-
four hours without injury.

g. New plastic and metal watcrproof bag waterizls for ster-
ing and shipping ammunition should be developed.

BETOUSA and 12th US army Group recommended addition of the fol-
lowing: '"Packagss must be porisble by onc man (75 1lbs or less), hark-
ing for oasy identification in darkness should b improved, It is
further recommended that some simple type of color code be adopted so
that whore unskilled lobor is used in handling, the differcnt types can
readily and easily be distinguishnble. lodel and code numbers should
be reduced,n

.10. Tracer, =, Kesearch should bo undertaken to protuct ~nd im-
prove the stablility of tracor mixtures.

AE-§-P-R-I-C-T-E-D
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b, Improved coimpositions, which arec not susceptible to detor-
jortion dve to humidgity or o tempsrabure cycles, should e sought
saeh commositions should nerform sntisfactorily afver storage in ci‘:bm‘
tropical or arctic climctes ~nd in the temporature rangs of minus l,-:)om
to mrlus 150° F. ' v

¢, Tracers should bo provided with a dim igniter in order not
Lo blind punners or discloss gun nosibions during aight firine

ET0U3A ~nd 12th US Army Group recommended that illupinciion
commanee b 300 yards,

¢, The rungs of buwrning of the tracer cloment of 211 swsll
aras {rific 2nd machino pon) coanunition should be inerens:d by ab laast

ity per cent,

e. Tracers for all ermor piercing am.unition usss in tank ard
inbi-tank cannmen should have o burning rangs of 4,500 yards,

11. Smoxe and chemical amaunition., a. Iniprovenent shoulc be made
i all types to gt the ontium distribuilon of snete and shemicel in
all apropriate calibers,

%, The number of typos of smoke shells shonld lis reduced to a
sindaui,

BTOUSA and Twe
followings

Ftir US Army Sroup recownended addition of the

"Hesearch should develop en improved method of shell Tilling
w0 obviate the tendency of the ¥P fiiler to settle 'off cencer! during
3, thus causing erravic flight."

endiary filler for grerades, rocksts, and all
"

"An il.aproved ine
trnes of artillery shel

BA thin case, basz ejecticon shell for voe witi incendiaries,
flarao, and nroparacda leafiets,!

"Hange and effectivensss of battlzfield illuminants shoidd be
increassd, Poth parachute fleres ard pground burnirg fleres snedld be
available for projection from a variety of weapcns, Dallistizs of il-
lerinant shells shoula he idensical with those of the standara projec-
tiles 1t

C NN

12, Mot meruinent Lo this study.
13, ol pertinenc to thiz study.
b. Not =ertinent to this sbudy.

round saould be develoned for use in all 30

c. A spotti:
»iiles ard rachine guns.

cal,, .30 cal., and <0

d. 4 high velscity armor piercing and ineesdiary cartriage 1s
reguired for use in .30 cal, and ,50 cal. machine guvs.

e. Developuent of non-cerrssive primers for use i3 all oypes
of cartridges e regiired,

f. A complete .50 cal. round susceptible of merufacture b:_/ 50
ras8 orodnction msthods vhich mives the shortest tdiue oo fight “.ChJ-,
vards and waich will be interchangeable between antiairerait, infantry,
and other slements of the ground foress, is desired.
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g. Development should be undertaken to provide incendikry
bullets of 2ll calibers ~hich 111l imite other fuels as well as ga50~
lina.

h. HNot nertinent to this study.

14. Tank and tank desiroyer smmunition, Tank and tank destroyer
amunit ion should bte designed specifically for use in tank and tank das-
troyer guns. Ammunition in the following categories should be develpped
for all types of tanks and tanlt destroyers,

a. Armor Pierciny, (1) HVAPR - An armor piercing round should
be designed having the highest muzzls veloclty prace
ticable in owder to achieve Lhe armor niercing ability
reguirzd. Consideration should be given to the non~
shedding sabot tyne ammunition.

(2) AP or A% - Due to limitations in the suprly of tungs-
ten, develomment should continue on sP and APC,

(3) Sposting or smolie powder should be ineludsd in the
ballistic winé shield to aid in spotting strike of
round,

b. Hiph explosive - &n HIi round for the tank and tank destroyer
cannon should be developsd having sufflcient velocity to insure pin-
point accuracy in direet .fire. Initial velecity should be the highest
nosgible consistent with good fragmentation, control of ricochet, and
minimon gun tube erosion., The externzl ballistics of this projectile
should be identical wilh those of a chemical WP projectile. A reduced
charge HE rournd should be developed for use by tank destroyers in in-
direct fire.

wor. (1) Canister rounds should be improved to in-
ercass tho sige and range of the pattern of tho can-
ieter.

(2) Canister rounds shounld be developed vhich will not in-~
terferc vith any muzzls brake or blast deflector on
whe and of th. gun btubu, and which +ill have tho mini-
mum wrosive offeet on gun tubes,

d.  Miscellaneons, (1) all tank and tank destroyer smmunition
should be of the ready fuzed, fixed typs. Better
criuping should he erplcyed to prevent separation.

(2) .11 tynes of improved fuzes devsloped for artillery
czrmon should ke rrovided in tank and tank destroyer
amanition,

(3) To insure ease cf loading, weights of complete rounds
should e the minimum consistent with the muzele
velocities required. Complete rounds should not ex~
ceed the following weights and lengths: Light tank
25 1bs, and 25 inches; medium tark 35 1bs, and 33
inches; heavy tank 501bs. and 30 inches,

15, Not pertinent to this study.
16, Field Artillery ammunition. General post war development for.
field artillery amaunition are covered in Section I of this paper, I

addition to the broad problems, trio specisl fields of cevelopment must:
be emphasized, namely -

Jim B3 TR 1-C-T~E~)
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a. HEAT ammunition, vhich vill have its grestest use in field
artillery, should have increzszad velocity and range, increzsed nsretra-
tion of armor, improved effect at greater angles of aitack, and improved
fuge action, HZAT amunition should have the same exterior bailistics
as a comparable charge of HE for the weapon in which used,

Remainder of finnex N not pertinent to this stndy,

Bl 5T B 10 T 1D
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APFANDIX 16

FIRL CONTHOL EUIPMENY

ted from the Army Grownd Foree fquipmont Review Boerd Report,
i end I},

The Genersl Board, Inited 3tetes Foreas, Europunn Thorter cone
curs in the following rocommndetions subject to the discussion
in Chepter VII of this study. The Europesn Thestor of Opurations
nad 12th U8 Army Group concurred in the genercl rccommendetion
thrt tunk guns b stebilized cnd thet ¢ built-in reder ronge
finder cnd leed computing sight be developed. The other re-
commend: tions wers not ineluded in the preliminery study re-
vicwed by the latter orpg: nizetions,

Genore L.

b Fire control cquirment gheall be suited to the needs of
cnd it cmploymunt.  Llhe proper plecement end function of fire
sh.1l he ¢« primery coansiderction in the leyout and deteiled dee-
the whicle.

t. The firc coutrol systums sholl be en integreted part of the
snd shouvld include the following:

(1) & builtein renge finder (oppreximetely 10 power)
linked to the gun ocnd opureted by thi tenk commender,
which furnishes, through suitablc control mechenisms,
proper leed rnd wlevation to o single aiming point in
o sipht ficlé of 4-6 power, Provision shell be mede
to lvy the gunner on the trrget through the egunoy of
the renge Cindere In juxteposition with this sight
ficld thore shell be rowide 7icld of unit power.

(# refluz reticle i3 desircble in this fisld).

(2) There shell be in suxiliery sight chengesble from 3
to 8 power, This sight shrll employ € centrel aiming
point end shell be adjustoble with respect to the gun
to provide for ronge ectbting. A& moveeble reticle
sh 1l be provided for deflection, Ddfiection cnd range
s¢: le sholl zpperr in the sight ficld and b such s
Lo recommodrte the verious typus of rmmwiition employodas

(3) 4n <levation qu-drent mounted upon the gun mount in a
position whure it con b cosily opurnted by the gunner,.
It must be provided with +r illumineted sceleo end
tubble, nd must be ¢isily reed nnd recurste to ©,2
mils.

¢. The following genercl provisions to essure cccurcty end
ctory firc control ory neceSsery:

(1) Huggedacss, simplicity, tné ceccuracy of linkeges shall
be stressed ir the construction :nd instrlletion of
sights ond sight linkegus, Leng lever linkegus shell
be ¢mployed to minimiz: crror rnd ploy introduced
beeruse of Leering tolerenccs,.

(2) 7The mechonism omployed to provide boresight adjustment
shcll be simple, cocurste, rugged end ocpsble of beirg
positively locked in rdjustmunt. The movement for
verticel snd literr 1 rdjustment, shall, in general, be

APF2¥DIX 16
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entirely indepondent; ench movement sholl be either
smooth or with detents not to cxccod 1/4 mil separow:
tion. ‘

(3) alignment of the sights with gun shall be reteined
within 1/4 mil under loeds of 25 pounds epplicd at e
peint. Alignment shell be reteined Shroughout the
clevation travel of the gun.

(4) Sizht units must be replacenble within 1 1/2 mils,
The sight unit must net swffer & loss of more thon
1/4 mil whon withdrewn ond roinserted,

(5) The suxilirry sights must bo accessible nnd uschle
without the ruquirement of meving gunner's seet from
the pesition uscd for primnry sight,

(&) Verticel cye trovel shzll not be more then eight
inches,

(7) An infinity sizht end linkege shell be provided for
the bow guns.

ds An szimuth indicrtor shrll be provided. The azimuth indie
cetor faoe shell be werticelly position.d of epproxiratsly gunner's eye
level, The ezimuth indicctor shnll be wrsily recd ond sccwrate to 1/4
1milse The dird shzll) be illumincted.  The gunnorts gid shall be provideds

c» A pemoramic telescope cquipped for crosse-leveling shall
e, provided., Frovision shall be made for mounting et o sultable locee
tion on the turrst cxterior.

2. Binoculurs.
e,
v+ Prescnt binoculars ere considered satisfactory for the
field rrtillery; however, continued inwvestigntion to reduce size cnd
weight end fwmprove ooticrl quolitics is urged,
h, Bueic ruscorch to detormine the optimum power for the
rverope indivicuel who uscs [obscrving) instruments should be insti-

tuted,

3, Puriscozic Binoculers.

t. The tunk commrnder shrll be provided with ¢ binooulsr
instrumert of not 1ess than scven powur rud the widest possible lield
of view., This imrtrument shall b moun<ed undcr Rrmor with provision
for sernning through 360° czimush end cov.ring & vertierl renge not less
than the olevetion of the gun. This mownt shell be provided with an
vzimuth scel. sosily resd to one mile

by Whon the cmployment of the gun commonly exceeds 3000 yards,
¢ highsr (15) power binoculer instrument shell bu provideds 1tg povwer
she.1l be ndequste for thu grestest ronmg., (A storeo range finder mey
setisfy this cdditionsl demsnd for a higher power iastrument).

¢. A Finder fi0ld of unit power shall be provided in olose
juxtaposition to the sever power binocular instrument,

4, Fire Contral Redar~Dir:ctor. When operriing es & surVCi‘u“-n”
set this TGuipmont should b. cupable of deteoting terrestriel ano.»low-
flyirg aorinl targets in eny desired seotor or throughout she entire
360° in rzimuth, When operoting ns a fire control set ithe redsr should
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sutomatically track cny scleeted target end the out-puf’dam rrom the |
associated dirsctor should sutometically lay the sccompenying arfement
for the conduct of effwctive fire at ranges of et lesst 10,000 yards.

5. Stabilization., Lntersl ond verticel stebilization ‘of main
armement Bnd coaxial machine guns shell be provided, The following
general. features shell be incorportteds

8, Meximum cxcursion shtll rot exceed one mil for 90 percent
of the timed

be Over-zll rosponsc time sholl net exceed 1/10 of « second.

¢, The tank commander shall be provided with elevation snd
traverse controls that will follow the seme response curves end shall
override the gunner's controls,

4., Meintenence and adjustment requirements shall be witnin
the capabilities of lst end 2nd echelons of meintenance.

6. Firing Controls, Impulse firing solencid or eguivalent for
the mein Voapon shall be provided. Hend firing shall be provided for
the main weapon which will not require the gunner to remove his hands
from the controls or disturb the uge of the coutrols, An alternstive
mechanical means for firing the main weapon shall be providéd, Pro=
vision shall be mede for electrical firing of coaxisl weapons, This
shall incorporate combined or separate firing for caliber .50 and
caliber .30 wachine guns,

: 7+ Traversing Mechanism. Traversing mechenism shell be power=
operated and shell follow the control response curve smoothly, regarde
less of torque, up to the limit of the apperatus. Speed must not very
with torque. Chenge from powsr-traverse ocontrol to manual-traverse
control must not require shifting of geers or clutch operation., The
mechanism must prevent slippage on side slopes, Adeguate seals .against
water end dirt shall be provided for the turret rece.

8. Proteotion and Ssaling.

a., Pire nontrol units shall be proteoted wherever practicable
by armored flans cperated from the inside, which furnish-protection
from dirt, vailsz. nud mall arme projectiles. Thssc shall be adjuste
able where practicable to serve es sun end sky shedes.

b. Where complete outside protection is not possible, pro-
vision shall bz mede for clearing the surface.

¢, Fire control units shall be seeled effectively against.
condensation fungi or other agencies which diminish thelr effectivenesss-
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HEADQUARTEKS FIRST ARWORSD DIVISION
AF0 251 US Arny

2 Aupust 1945
TRA INING MEMORE NDUL.)
NUWBER + « « o 39)
DONKEY SIGHT

1. On the receipt of new vehicles units will meke ervengements
drrect with the 123d Ordnance Maintenence Battzlion for the instnle
lation of the Donkey Sight on 81l medium tanks 76mm, medium tanks
108mm and light tanks M24.

2. Units will include in their gummery treaining proper instruc-
tion. in the [unctioning and use of the Donkey Sight. gxperience hes
proved this Sight to be of definite value in zpeeding up the process
of Ygetving off" the first round; csreful instruction and e olear
wnderstanding of the sight, however, is nccessary if confusion is not
to result.

R 3. The Sight when instulled is zeroed in with the zero cross
hair in the gunners periscoplc sight and is edjustable to permit re-
zeroing when it gets out of line. The Sight is built like the open
sights on 8 rifle end the terget is lined up the same,

P a—

4,. a. The Donkey Sight was devised to desiznate an ohscure
target to the gunner in open country when the terrain is all alike,
such es one purticular bush or house among meny; or in any case
where it is difficult to designete the target by oral deseripticon,
It is used not only to lay the gur horizontslly, btut to assist the
gumer in laying vertically as well, When uscd in this fashien the
sight positively indentifies the terget to the guaner so that he will
have on accurate initial loy.

Exemple; “Gumner:
YAntitenk
"H.E.
"fraverse right (left) « + o . . o .+ Gbeady 4 ', o0
"ilevete « o o o ¢ « o 2 o« s « 4 s steady . ., On
"Bush
"Two Thousand
"Fi!‘&)"

When sdjusted the Donkey Sight merely designetes the particular target
by leying the zero cross heir of the guuner's sight on it. The gun
is not leid until the gunner lays off the correct renge on his sight,
Thus in the above exemple the gunner would have to lay the 2000 yard
line of hig sight on the bush before firing.

S. In meny cases it may beimpossible for the gunner to see the
tarzet dueto rain on the sight, fog, or smoke. With the Donkey 3Jight
it is not necessary for the gunner to see the targut. (Fobe will be
teken of this during repmge firing by covering the gunner's sight with
4 piece of cloth).
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Tae tenk commender efter leying the gun with the Donkey Sight then gives
up so meny mils according to the estimated renge of the target.

&, For the Térm tenk gun & rule of thumb would be one mil for
vaoh 100 yerce of rsage. Thus for o ftarget et mn estimrted range of
2000 yurds, the fire order would be:

hunner;

“intitank

"HJB, -

Yrreverse right (Lef3) « o v o o ¢ o o o, Steedy , ., on
PELEVELE 4 o+ 4« ¢ « v 2+ s a2 2 2 2 u s Bhendy . 4 . on
"Ip two zero

“Fire“

b, For the 7%mm tenk gun & rule of thumb, which xll car com-
manders siould memorize, would be "up 10" mils for 1000 yords, end then
up 10 mils for eszch 600 yerds ineremse im ronge, thus;

"Up 10Y « for 1000 yerds
"gp 20" - for 1500 yurds
"p 30" - for 20Q0 yerds
op 40" - for 2500 yurds
“Up 50" ~ for 3000 y:ords

c. For the 105mm tunk gun using cherge scven the tonk come
merder would give up so meny mils for the roush wil setlang for ronges
za follows: up 20 for 1000 ysrds, ond then up 15 mils for each KOO
yerds inerense in runge, thus:

UUp 20" - for 1000 yerds
"Up 35" - for 1500 yards
"p 50" ~ for 2000 yords
"up 63" - for 2500 yerds
Wup BO" - for 3000 ywrds

f. When a tonk commender becomes capericncod in the uwse of the
Donkey Sight he will instinctively know whern to use it in combinstion
with terget deseription; when to use 1t ¢xolusively with the gunner not
bothering with the sipght; and when not to use it other thun es »
gighting veno. Speed in "petbing of £ the first round is of piromount
inportence in good tunk gunnery. Do uot wse the Donley Sipht with
obvicus torgets when it would be e wiste of time. Thus where thore
is no possiblility of the gunncr aistokicg the tarpgel the fire order
would be:

unners
Mantitsnk
UYL E.

YIravirse right o o o ¢« o o 0 o 0 0 4, stesdy . . . o

BY COMpAND OF MAJOR GoNLRAL ALLEN:

OFFICIsL: /3/ A. B. bMebowen /a/ W, p. Johnson

T /% By B NCKOWEN Jt/ vl o JChENROY
2d Lt, AGD . Golontl, G.8.0,
Asst Adj Gonoral Chief of Steff

DYST: At
784 Tk Bn (8)
¥XI Gorps (3)
Tth Army  (3)

NOTE: Destroy oll previous cepies of TH No 39, 2 Aupust 1945, this
will substitute thercfore,
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