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TANK GUNNEHY 


INThODUCTiON 

1. Purposc. This s x d y  p r e s c n t s  th6 conclusions and ricom-
r n m i d c , L i o c m L  Ccneral  Roord, United States Iooroos a u r o p u i n  Thcazc.r 
on the. fo l lowing  f c o t o r s  i n f l u e n c i n g  t h a  p c c u r w y  cnd i f l ' b o t i v m c s c  of  
f i r i  from tnnk wcepons: 



-- 
-- 

TANK G U N X R Y  

4.. War Departnmt Publ icat ions.-  The c u r r e n t  War Depar t ien t  pub-
1 . ica t ion  on t a n k  gunnery technique is F'U 17-12, Tar.k Gunnery, 10 July
i944. 

5. Scope o f  D;scussioq.- The d iscuss ion  h e r e i n  is l i n i t e c l  t o  
t h o s e  phases of t a n k  guniiery tschnique which a r e  considered t o  warran t  
conlnient o r  change. Omission oE a p a r t i c u l a r  phase i n d i c a t e s  t h a t ,  i n  
t h e  opinion of  t h e  General Board, United S t a t e s  Forces, Amopean T h e a t e r ,  
p resent  technique  should n o t  be changed. 

6 .  bsis  o f  Reconunended Changes.- Changes a r e  recommended where 
b a t t l e  experience diota-tes t h e  need. The f a c t  t h a t  a p a r t i c u l a r  tesh-  
n ique  HCLP not  used i s  not  considered s u f f i c i e n t  t o  warrant i t s  abandon-
ment o r  r e v i s i o n .  T h i s  a p p l i e s  p a r t i c u l a r l y  t o  c e r t a i n  re f inements  i n  
technique  s a t  foryh i n  FK 17-12, Tank Gunnery, 113 July 1944. The manual 
was not  d i s t r i b u t e d  t o  u n i t s  i n  t h e  hkropean Theater  before December 1944 
anC was not r e c e i v e d  by 8ome u n i t s  llntil October l945 . l  

SFETION 2 

DIFlECT LAYING 

7. Coordinat ion and Control. of Eire by the  P la toon  L&aj-eL.- 

a. Curren t  tank gunnery d o c t r i r e  s t r e s s e s  cont ro l  a r b  coordi-  
n a t i o n  of  t h e  f i r e  of & tank pintoon by the  p la toon  leader  t o  t h e  e x t e n t  
t h a t :  

(1) "He should personally supervise  t h e  firin&, of  t h e  
tirhole platoon. 

"He indica teg  when each sec t ion  or tank is  t o  open or 
cease Pire. 11' 

b. Iii%ervie"s revealed t h c t  t h e  extent t o  which p l a t c o n  l e a d e r s  
coordinated and contro1Ued t h e  fire o f  t h e i r  platoons var ied  g r e a t l y  be-
tneen u n i t s ,  ?he governing f a c t o r s  were: t e r r a i n ,  t h e  t a c t i c a l  s i t u a -  
t i c n ,  and t h e  a t t i . t u d e  o f  t h a  platoon l e a d e r  t w a r d s  c o n t r o l  and c o c r d i -  
n a t i o n ,  Personnel  who concurred i n  t h c  need f o r  c l o s e  s u p e r v i s i o n  of  
thi. f i r i n g  <onsidered it unwiee t o  e s t a b l i s h  the  above as a general  pol-
i c y .  The rmsons were: 
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(1) 0 3 e n  %hep la t aon  leader  couid not see a l l  of h i s  sec-
t o r  o r  a l l  o f  h i s  t a r k s  a t  t h e  sane time. In t h e s e  
cases ,  h e  cou ld  n o t  exerc ise  c lose  con;rol. 

(2 )  	 Unexpected daryj- erolJs targets vere of ten  e,icountereti. 
Iridividcal tanks rn-at engage these  targets i,mediately, 
t c  prevent t t e i r  OIW destruct ion.  

( 3 j  	 k l a r g e  volume o f  f i r e  from individual  tanks a c t i n g  
lipon t h e i r  o::n i n i t i a t i v e  of ten  resu l ted  i n  d m o r s l i z -  
i n g  t h e  wem?. 

6 .  Th.: conce?t th.t ,+atocn laders must c l o s e l ~ yc o n t r o l  t h e  
f i r e  of t h e i r  p la toons  nas ba.sed pirtial1.y O:I t h e  necess i ty  fo r  c o ~ s e r v -
i n g  t h e  l imi ted  sunplv of a l m n i t i c r .  car r ied  i n  a tank .  Hovever, pe r -
SCNIB inturvie.iad s ?,atcd: 

(1) Tank c.nei's lL:ani Pron evperienca t o  conservz muni-
t i o n .  

( 2 )  	 dmmurdtion exnenditure can  be eqcalizec. by r o t a t i n g  
t h e  l ead  t ank .  

d .  The G m e r a l  Bo r3, Unitad S ta tes  P'orcas, Euronean Theater  is  
c f  the @?iniontha-L co:):dinaticn, cont iu l ,  and superv is icn  of f i rs  by 
:;riiui&nders i s  a x i o m t i c .  fiawever, expurienci ~ K It h e  >ropean Theater has 
si iom t h a t  the c c n t r o l  must n o t  be exiended t o  the point  0.; des t roying  
t h o  i n i t h t i v e  of the indioiOual tank  coiiunandzr. 

e. It i s  recommd-d tha t  sFpropriate  1,';ar Dep .rtn!ent pitblica-
t.'ia,s be: rev ised  accordingly. 

P. ~ a c h - , o _ f _ ~ ~ ~ ~ e t ~ , ~ ~ ~ t ~ -V e r i i c a i  ProfiLe. -
a. Ta& t a r g e t s  a r e  of two general  typos: tho82 7vith l i t t l e  

o r  no ver:ical p r o f i l e ,  such a s  a n t i t a n k  o r  na-nine s; arid, t h o s e  
havine :onsii',arabla v - r t i c a l  $rofile, such as  tanks. rAs regards  t h e  
l a t te r ,  FLi 17-12, Tank Gunner:!, s ta tes :  

1 ' .  .. t h e  t r a j e c t o r y  necessary t o  obtain a h i t  is on?, iuhicb. 
i f  tht: p r o j u c t i l c  xcre t o  continus throuph t h e  t . r @ , z t, 
would s t r ike  3 1 s  ground bceyond the  target. ..IT :he ro:ind 
passes the t a r g s t ,  and i s  not, 2 h i t ,  thd path of t h e  t r a c e -  
furn ishes  nore ncciiratc inform.Lion than docs t h o  po in t  of 
s t r i k c .  When tho round passas o v m  t h e  t a r @ ,  th, height
O T  t h z  t racer  above thi: centar  of th; tsrgc-t J.G.:! bs inaasurcd 
and tiia cor rec t  rsnbc chango a y l i a a  t o  ob ta in  a !lit."5 

b. However t h e  minual doc3 not provia', a method by Wich t h e  
o o r r c c t  range chance can be c!,:torminsd. Exparicnce i n  t h ,  .5uropsan 
'l 'nat<:r ind ica ted  need f o r  such a nothod.  

Y u n p h a s i z 4  Lhz n w e s s i t y  for  g e t t i n g  a 
t h $  e n m y  d id ,  pzrticul.arly \..!i~,n : i r ing at 

tanks. 

(:<) 	 kfjustmsnt of t,rnccr ki,iSkt can r e s u l t  i n  obt.aining 
h l t s  in f ' ,scr rounds than b:; fol lo7fl ingbrackct ing  
pr i i lc iplcs ,  ivh;;n i i r i i i p  z t  v.ertica1 t a r g z t s .  

a:urbiiLbnt of t h 8  height of t r a c - r  above t t i d  tar-
weapons. 3incc t h c  t r a d  i s  
r?it.ion, t h i s  i c c h n q u e  n i l 1  

!;3v:, 	 g r c a t b r  value i n  tho fu tu lu .  
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d. It i s  rccomondod t h a t  a p p r o p r i a t a  agencies  os" t h e  Y!ar 

Department develop a simolc nethod of f i r e  adjustmont for  h igh  VSlOCitp 
m u n i t i o n  by which t h e  h e i g h t  of t r a c e r  above a v s r t i c a l  t a r @  can be 
converted i n t o  t h $  proper range  ciizngo. 

9;. J&i&ial F i r e  Ordxre.. 

a. An c+xam.deof an i n i t i a l  fir6 orde r  a5 szt f o r t h  i n  FL;17-12, 
Tar,k Gunnay fcllows: 

(1) 	 k l a r t  t h e  gmi,ur---________--------GUi;lA.JE 

(2)  	 Targe t  dcacription-----------------TkNX 

(3) 	 Type of ammunition t o  fir+-------- SHOT 

( 4 )  	f i i r ac t ion  t o  t r a v o r s 2  tmum<t------- T M ii 2 s 13 RIGHT 

( 5 )  	 Stopping travcrsii------------------Si:,~i;CV-----ON 

€;ange______________________-______ONd 'HOlJS&ND(6)  

(7)  	 Conunand t o  opon fire---------- -----FIW' 

b. Most of t h z  pErsorinal i n t e r v i t - i r d  m a l n t a i n d  t h a t  the  pre-
sc r ibud  i n i t i a l  f i r e  crddrs ylcrJ no t  usdd. The raasons  givivcn vdcrz: 

(1) 	 Formal f i r e  o r d m s  w e r F  not  nzcussarg T o r  b a t t l e .  

(2) 	Tne prcscr ibd  conn;ands wh1ox t o o  1or.g. 

( 3 )  	Cr;.x;s dovi loped  t h c i r  own systoms which t h g  cons:i.dmdd 
q u L c k a ,  

( 4 )  	Lost of t h s  in fo rma t ion  i n  t h e  command; v a s  uimvli;s~s-
sary, p? . r t i cua l r l j r  i n  th-  cas,:: of apL:riLnc:o crcws. 

c ,  On furthcr qu.:stiohj.ng, a l l  i.ntarviejwJLs iiivariab3.g a d m i t t s d  
t h a t  t h d  d c " r i t s  of th;. nrescrlbod f i r i  o r d o r  w r z  esscnt,ia! o x s n t :  

(1) Opinion was d i v i d G d  on t h c  n c c s s r i t y  01 alsr-t ing,  the 
g u m'21'. 

(2) 	 A s u b s t a n t i a l  nwnber main ta in jd  that d o s i e n a t i o n  of t h e  
ammunition :a3 nacossary w i t h  an d p d r i s n c c d  l o a d c r  only 
;uhcn Lhc tank commandcr d o s i r i d  . to chango frcm t h c  t y p e  
normally amploycd a g a i c s t  t ho  ta r l ;< t  unccr  a-i;t,nok. It 
was agrdad tha t ,  des igna t ion  was n-caasar: i f  t h o  l o a d t r  
was i n i x p z r i e n c d .  

d ,  Notking i n d i c a t e d  t h a t  tn; srstems d a v d o p u d  by tank crews  
wme d a f i n i t z  o r  c r y s t a l i z c d .  It i s  bcliuvcd t h a t  t h o s e  systems con-
sj.,qtsd of comrnands such as :  "G;t t l i a t  t ank  o v z  by th ;  barn o n  t h u  s i d a  
of t h e  h i l l . "  

a .  Tho f l j w  pooplo who used th- p r e s c r i b d  f i r e  o r d u s  cons i -  
dirod thum both csscnt ia l  and h igh ly  s3 t i s fac to1y  f o r  COJllbat. 

f .  It i s  concludod t h a t  d x p x i c n c a  i n  t h s  Europban Thca ta r  h a s  
not shown t h o  a d v i s a b i l i t y  of b i t h e r  r e v i s i n g  c r  d i n i i n s t i n g  t h e  i n i t i a l  
f i r c  o r d e r s  proscr ibdd  in Fbi 17-12, Tank Gunnery, 13 July 194!+. 
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g. It is rccommdod  t h a t  t ; icrz b2 no char.ge i n  t h c  i n i t i a l  

fire ordcrs  as s3t I"or.i;h i n  I'M 17-19, Tan!: Gunncry, 10 July 1944.. 

10. C o n c e n t r a t i n 3  t h e  F i r e  o f  th.aAl-?-.-

a .  Fh'17-12, Tank Gunnery, prascr ibos  a mcthod by + i c h  t.he 
pla toon  l z a d a r  c o n c c n t r a t a s  t h e  f i r e  of h i s  ? la toon by d i r 8 c t  l a y i n g .  
It i s  com.nonlg rz far rcc l  t o  as 'II'ATCH I f l  BURST". It c o n s i s t s  of t h e  p la -
toon l-adzr a d j u s t i n g  on t h e  t ? i ' g 3 t ,  tharoby i d c n t i f J i n g  t h e  t ; r g o t  and 
dctsrn.ini.:ip: t h o  range  f o r  h i s  p la toon .  %cn t h 3  rar.gi: has  bz-;n dotzr-
mindd, bd aniiouncos it t.0 th ;  oth;?r t a n k s  and th2y  c2on l i re .  (Sue Ap-
pcndix 1 f o r  d e t a i l e d  psoccdurs . )  

b. I c t c r v i e w m i  reported cx tcns ivs  m p l o p a n t  of t h e  ll7I;TCH LT 
EUBST" p r i n c i p l e .  Deta i led  , rcccdure var ied  bs twzm u n i t s ,  being gov-
srnad l a r g e l y  by t h e i r  p rev ious  t r a i n i n g .  I n  soma casGs, t ankst h z  o t t ~ ~ r  
opwed f i r o  as s a o n  a s  tt:G:. i d e n t i f i e <  the target a n d  d i d  :jot : l a i t  f o r  
t h c  p l a t o o n  Lac1.x t o  ddt- imino and announc2 t h e  rac2e. It $\!as r e p o r t z d  
t h s t  t h e  t a r p &  usua l ly  ?':as i d i n t i f i a d  a f t h r  t h o  p la toon  l,ad;r had 
f i r 4  OW o r  two rounds. Usyelopinant o f  a s a t i s f a c t o r y  range f inder  f o r  
a l l  -tanks s h o d d  o l i in ina tz  t h r  prasunt  d s s i r a b i l i t y  of t h i  Flatnor. 12a-
d o r  dzt<rmi.ning th,: rang- bafore t h e  rcnaind.:r of t h ?  p l a t o o n  opons f i r e .  

c .  Thc intarviz:.:s r m o a l z d  a g -ne rd  l a c k  of f m i l i . z r i k y  u i t h  
thG proccdur;z  s o t  f o r t h  i n  FIT l'i-12, Tank  Gunndrg, 1d J u l y  19L4. This  
can bi: p a r t i a l l y  explaincti  bjr th, ;  r c l s t i v o l y  l a t e  date of i n c o r p o r a t i o n  
of  t h z  c u r r m t ,  procedure i n  l'hr Do*prtr.;nt p u b l i c a t i o n s  ( s m  Appendix 2 ) .
It i s  b d i c v z d  t h a t  t h i s  l a c k  of  faniI.iarit;fl can also be a t t r i b u t d d  t o  
inad\:quat .: t r e i n i n g ,  

d. O f f i c e r s  vho s t a t u i  t h e y  w r c  f a m i l i a r  wi tn  t h e  p r c s c r i b o d  
proccdurc f o l t  it r.,quir;d t u o  m w h  r a d i o  t ransniss ior . .  Thoy s u g g e s t i d  
s imnpi i f ic i t ion .  i b r c  s p x i f i c  r i .cannmdations could n o t  bs cbt;inL;d. 

\:. Tho German tank  o f f i c s r s  iiitdrvicw;d i n d i c e t a d  t h a t  ttieg 
did n o t  favor  t h o  f l V A T C f ~,.XBUiiSTfl nicthod. Thsy p r d i r r a d  t o  hr.vo onc 
tank fir; v;hilo th..; rerminlaindGr o f  LLc platoon mneuvi;red. 

f .  Tha Gmcral D o a d ,  I ln i t sd  S t a t i s  Forccs, E u r o y a n  
i s  of t h c  o p i n i o n  -thnt,  a l t l i o u b  t h a  c r i % i c l s m  of t2.u !xusc i i t  I' 

.hfbT" mcthnd was due Inri.,oly t o  l a c k  of f m i l i n r i t y  r i t h  prescribed 
procodiirs, combat d:pcr.icncc! h ~ sd2monstrat;;d t h e  d o s i r z b i l i t y  of dove l -
oping a procodurz r d q u i r i n g  a mil?i.rnun of radio t r sns in iss ion .  

It i s  ri;co(:GTmdod t h a t  aD7roFriatc  ?genciGs o f  t h o  'kr k-g.

p r t m s n t  i n v u s t i g r r t o  s i m p l i . f i c a t i o n  of tho  ATCiI I.iY BUii5T" proccCc.ro 
3s sdt i o r t h  i n  PM 17-12, Tamk Crunn~xy,10 :uly 1944. 

11. L i . h t  F i r i i i4 . -

a. Fcrsoilnol i n t i n r i m c j ,  reportt;d thzt, they  hed bcen ca l l ed  
upori t o  f i r 2  st night .  Tho eidthod usd ,  as r .211 3 s  thos,; 2I?Ipb3icd 
th.4 Gormans, ari? d iscussed  Ib r id f ly  i n  Appcndix 3. 

b. KO inoiancr? 112src?pcrtod of  tho cmploymdnt o f  tho "aiming 
st,&oll and l l in tc rouc t ion"  msthcds of duturming dsca s a t  f o r t h  i n  FM 17-12, 
Talk Gunn-ry, 1.0 J u l y  19/&. The aiming s taku  method p r n v i d r s  a mbans of  
a c c u r a t e l y  s s s i g l l i n g  s p c i f i c  ta rg : ! t s  t o  i n d i v i d u a l  tarus mc of a c c a r a t c -
l y  1,;yying t?d<:csfor  in j . t i 2 , l  d c f l u c t i o n .  Thz i n t a s e c t i o n  inetliod providbs  
an tlccurati.  m.ans of dut;rmin:ing rangG by m a t h m a t i c a l  computat ions.  ( S e e  
Appzndix 4 for S c t ? i l + d  d o s c r i p t i o n  o f  the33 mzthods). 
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c .  The f s i l u r c  t o  usii t h e  aircing s t a k o  md i n t c r s c c t i o n  mothods 
can tl: a t t r i h t < < d  to :  

(1) Lock o f  t r a i n i n g ,  which was dus t o  tt.z Leclc of m?!iasis 
plec;d on  n i g h t  f i r i n g  t r a i n i n g  ir. tl?c Zone of thi: In-
t a i o r. 
?hc f a c t  t h a t  t h e  in t e r sus t io r ,  mcthod 3ii.s n o t  i(Dcorp0r-
at,& i n  a ?kr Dcpai-tmxC. Fuk l i c s t ion  u n t i l  Ji?r.'J%ry 
lSiil+, and t h c  aiminc st-.k.? nstho3 r-ot mtil  J a y  19L,b.7 

( 2 )  

d. Off icdrs  who hxd b j c n  inst ructor!  i n  thr: i n t c r s w L i o n  method 
S i l t  i t  - a s  too  iavolvzci .znd cumb;rsomc, p x t i c u l c r l y  ivhw dL?tmnLninc! 
t h :  rxigi: du r ing  dnrkndss. T h g  h l i i - v c d  it xould bs d i r ' i i c u l t  t D  t r a i n  
cr,!;s Lo olrcrconi.: th: hndcncy t o  ro tu rn  ;nomy f i r e  b<:foro thsg had con-

a. Dff i ca r s  in t s rv ic -21  .,rwh-.siz;d t h r t  n igh t  f i r i n g  rdonld ~ B V L :  
L- oft.un hn i  simpl- mothod of de l ive r ing  accuratc f i re  bsen,,L-n us6-d morc n 
ava i l sb lo .  

f ,  Ihno Gancrcl ka rd ,  Unitzd St .a t is  Forces, ?hrop?.n T h a t c r  
coficlodus t t i r r t :  

(1) &n,:riancs ir. tho 3 i r o p b m  ThvntLr has c lmons t r a t cd  
t h c  nzud :'or n simpl..;?, qcicli mAiod of do lvu r in lg  IC-

curstcj firs st n igh t .  

(2) 	 Rlttou,?! t h e  aiming stak:: ?rid i n t u r s c c t i o n  muthodu wwe 
not oiijdoyod ir. ;hd Zmropci11 T h c n t x ,  thoy hlvo pos-
s i b l c  u t i l i z a t i o n  f o r  p13nncd night firing on prc-solcc-
t i e  targets. In thc  shsonc;: cf  a m m n s  of i l l n in in? t in& 
t h e  ter,ot ,  t h y  t h .  only x c u r n t s  imthods nv.ii.1-
?.Llc f o r  ?ruscnt  f i r ;  c o n t r o l  cquiplncnt. 

g. It is  ruco.nmended t h s t :  

(1) Aporopriztti agznclcs  of t h o  'Tar nopartn:c.nt cicvclop t h o  
: - q u i p x i t ,  namuiiition, and ixchn iqm rcqui rnd  t o  pro-
vide tanks v i t h  2. simplo, quick, and ascurati mcthod 
of xL&t f i r i n g .  

imine s t n k c  and in t c ra ; a t ion  x u t h o d s  ba rc-Luincd 
17-E, Tank Gunnery, 10 July 1.94!,. as c x p c d i c n t s  

pinding c v n i l n b i l i t g  of m o r c  su i t : i b lo  nicthods. 



"only undur t h o  si1p;rvbsion a d  cont ro l  o f  t h o  r a i n f c r c s d  a r t i l -  
l e ry .  This  suyorvis ion end c o n t r o l  i . i l i  lnc ludz t!x sstabl.ish-
ment of pl?.cL inarks f o r  aach t a n k  p la toon ,  2nd t h i ;  cor.iput?tion 
of 2.11 f i r i n e  data ,  until such tim3 1s  t h c  ?.rtillcr:7 cqmr..?ndor 
is s a t i s f i e d  t h e t  t h o  tmk uni'; i s  csp?bli. of opcr~otinp;i t s  o a n  
iiri d i r c c t i o n  csntor . ! '  (SCG .ipp:ndix 5.) 

c .  1n torv ie .c  rcvealcd thit tanks warc not eniploycd c x ~ O l l S i V a ~ ~  
as re inforc ing  ? . r t i l l q ,  .? survey and fire ci i ract ion wurc no.m-:ll.y }L.L-

dlcd by t h o  rc infcrcod a r t i l l d ry .  This  WBS r c p o r t d  2.s sntia.f':-cl;orJ. 
Deviation ' d s  i n  t h c  C ? S U  of f i r o  d i r c c t i o n  r-.thcr th?.n s u r v q d  In son.,-: 
cises re inforc ing  tanks sank computors t o  t h c  rainfore-d :rtiLlcry' B fir2 
di rcc t ion  czntcr .  Rhcn t.-.nk u n i t s  ran t h o i r  owc f i r c  d i r x t i o n  cat.:r, 
it was usual ly  uidsr th  supi rv is ion  of An o f f i w r  f r a n  thc rcin.forcod 
wtillary, 

d. A l l  tank p;:rsonncl in te rv i iwad,  fro;? Comb.-,t Coma-nndors t o  
onliatcd mzn, f e l t  t h n t  t x k s  d ~ n u l dnot ba rcsr,onsibl.., for survuy or 
f i r c  d i roc t ion .  Ih; Di-Jisj-on Ar t i l lGry  ccnuimd-rs of t h \ j  1, 3, I+, nnd 
lh Armorcd Divis ions ?.grmd. Ths 5 Armorad Division Artil.lcr;y Comm?ndcr 
fe l t  Lhcy should b 3  qui l i f ied  i n  fire ciirGct.iori ;..rid S L I I - V ~ : . ~ .  Tho 3 In-
fantzy Division A r t i l l e r y  Comnmdcr considx-ed i t  w s  n o t  x c m t i 2 l .  

e .  Tnnk b ~ t t c 1 , i o n s  t h i t  were c;u.slifi,xl in s u r v q  ?nd f i r e  a i -  
roct ion whim i n i t i a l l y  conunitLud t o  s c t i o n  l? , tor  found thcmsclvos scver ly  
handicclppr-d by c 2 s u d t i d s  SIJICC?rcplecsnicnts had not, reccivcd ?rt:lll?ry 
t ra in in&.  Considoring V c  1:l.iy;~ turnov-r  of porsonncl i n  tank  b z t t o l f o n s ,  
erest  weight nus t  bs giTim t o  t h i s  point.10 Elopl;zc<.mcnts rccc iv jd  i n  t h o  
Suropcan Theater  w r z  n o t  qu?.lifiLd in primary tsnlc gunncr7.ll To  tr,!.in 
rsplnc.mxta q u s l i f i c d  both i n  surv;y and f i r c  d i r c c t i o n  and i n  tnnlc gun- 
c d y  ivoiild, by ncccss i ty ,  unduly lengthen khc! tr?.ining periotl. 

f .  Axpa-icncs i n  t h e  Ztirop..?sn Thastcr i n d i c a t e s  th-,t t k c  rc-
quirwnent tht tmks plrform t h o i r  om survcy and f irs 'directionogu-1.-
t i o n s  is unsound. 

g. Tho Gunoml 3o?rd, UnititJd S t i t s a  Forc~s,Buroponn T h c i t o r  
rccoiimicnds t h ? t  appropri2, tJ  ?'ar Dcpertment publ ic? t ions  bc roviscd t o  
ro i iove  t anks  from t % c  rospor . s ib i l i ty  for survey nnd f i r s  dii-octiori ?r!wn 
crnploycd 3s r e i n f o r c i n g  w t i l l c r y .  Tank u a i t s  "it, rezzin gm&icc.l 
f i r i ng  t?b lcs  and allir?d cnui-mcnt :or computatio;: of individu.-.l :iring 
d+ta for  their b i s i c  VJO?_pOn. 

13. on. -
a.  ?hr Gcpartmcnt p u b l i m t i o n s  prcscr ibc  thu f c l l m i n ?  mcthod 

3f claaning c?.nnon tubds: 

llSvnb t h c  bcrc ;mmodi.taly i3.a f i r i n g ,  ~vhi l< :  t h 3  t u b 6  is 
s t i l l  h o t ,  2nd d a i l y  t h a r m f t c r  on  t h o  f o l l o v i n g  thra-. d s y s ,  
with -Is o l u t i o n  of cne-hAI po'md of sod2 ~slit o  o7,c.h gol.lon 
of m r m  'fitter. Iurinso t h o r  U g h l j  :.rith c l a m  ' w t z r  nnd dry
thoroughly b i f o r c  oFling. llpz 

b. lippravsd nltzrn?. t ivvs i n  o r d o  of c f f i c l i n c g  Irk: first 3 
solut ion of  one pow.d of soep ( c a s t i l o  profarreci) i n  four  g:,.llons of 
-.lntdr; second, "cleaning, brushing, and wiping with lots of bot s-itdr"; 
m d  t h i r d ,  r i f l e  boro ~ 1 e a n a r . l ~  

- 11 -
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d. The Gonc-sl gorrd, Unitcd S t s t s s  Forces, Europc?,n Theat-r  
ccncludes t h ? t  dxporisnco i n  t h e  Europmn The-Iter h s s  shovn: 

(1) 	T h t  t h c  p r c s c r i b s d  hot watt? mcthoda of cldi- . ing csn-
non ?.IT not  p r z c t i c d  f o r  coinb-t uso. 

(2)  	 T!iqt t h c r c  i s  nccd f o r  ?. c l c m i 3 E  ni?thod dovval.opcd 
primarily f o r  combit. u t i l i t y ,  

e .  It i s  r.;comendcd t k e t  oppropr iq tu  ngencics  of Lhc Ybr 
Dcpartmcnt dcvclup 2 method for cl.xmi.ng canncn t u b - s  undcr  comlxt con-
d i t i o n s .  The des i r i .d  m t h o d  should not  requirc prepsr - . t ioa  of ?. solu-
t i o n  by t h z  t z n k  cro? >.nd should bc cap.nblc of cle?.lL!ig ,?. cold  b o r e  i l l  

t G n  minutas .  

14. 	 Ad,jusiment ,p,g M?.chinc Guns. 

3.  Appendix 6 cor . t . ins  no tes  on tni; Ammrzd school  nmthods .of 
a d j u s t i n g  machind guns. Thesz n o t a s ,  with advoroe c o w l m t s  h; Hd.?dqa-l,r-
t c r s  Europem T h m t e r  of Opor?,t;ons, were forrmrc.od t o  Lhs ':,v3ew:rt-
mcnt by t h e  Europi,an IhCia tc  of Opera t ions  i n  FdJi'u,?.Tg 1945 w i t h  th-
s u e e e s t i o n  t h ? t  t h e y  bc  coiisiCcrod i n  r e v i s i n g  cur ren t  p u b l i c p t i o n s .  

b. Tha s m a l l  nunbar of in tz rv icwocs  mho w m u  i"i1j.m w i t h  
thcsd  mez'?ods cons idorx l  t h c m  s u l w r i o r  t o  thos;  prest:rib;tl hg t h d  F'nr 
D c y r t m m t .  

c .  Expi r ianc ;  i n  t h o  Europc7.n Thcitcr ind ica t .us  th?t,  th, 
Armored School methods n1z.y 5 ,  s u p e r i o r  t o  pr.scrj.bu6 , x c t i o d s .  

d ,  It i s  rccomwnd.:d t h t  cp:-roprintc agecc ios  o f  tixu V%r 
D t p z r t m m t  d c t mliinc w h o t h u  p r o x r i b i d  mcthom of .xij v o t i n g  c c l i b - r  
.30 Ii1919Ak ininchine guns SIIOLIXbe repl2cad by t h o  Armortic1 School  m ~ t h o r l  
dcscr ibcd  ir. Apgcndix 6 .  

15, 	 Cordcns.ztion o f  Mojs ture  on E x t e r i o r  S i g h t  Lo,n:5.25. 

a .  ?kr T ' q e r m e n t  publ ic - r t ions  providc ti-.it mois turu  cniidon-
s a t i o n  on cu t  Trior l O n 5 0 S  n i q  b: r a i o v i d  by tskin:: t h c  Snstrw>.crit t.o n 
:i?.rm In ib?.LLl.e, i t  i s  not  f c a s i b l o  t o  r m o v r :  t h ! l c  s i g h t s  and 
pcriscopus from t t , o i r  mounts t o  do  t h i s .  

b .  S i g h t s  tzhd t o  fog  b i d l y  on c o l d  mornings, cnd -1.lso, irhon 
th2 t m k  i.s "button3d up" , l 5  Intmvicwiros  rcnortid g::s mask .-.nti-dim, 
.?.pplicd t o  m t c r i o r  la", : !as  somc?>ihnt c f f o c t i v z  i n  p r u v c n t h g  foggirlg. 
Th;: g i n c r c l  op in ion  IVLIS n o t  c s  c n t h u s i a s t i c  9s  t h z t  of 2. pl?.too;l l c - . d u r  
from t h c  21 T?nk Bnl ,b . l in r~who s t l t c d :  "Ani.i-din 12i.rsvis ior l  con:-
p l 2 t e l y "  rind 1fl:ists bc tnccn  SLYrmd e i g h t  h 0 u r s 1 j . l ~  

c .  Expcricnc.: i n  tho  Europam T h m t < r  i n d i c n t G s :  

(1) Tho nsthod of  removing moisturi: condcnsnt,ion Irom cx-
t e r i o r  lcnscs,  7s prcscr ibcd  i n  !!'wCq:rtmGtxt puL>l:~-
ce t ions ,  iu not. p r a c L i c n l ,  undcr co~nb?t c o n d i t i o n s .  
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TMINING TbTHODS 

17. Scope, The interviews indica:ed the  necess i ty  o f  c t r t o  tn 

refinemen- a p p l i c a t i o n  of t r a i n i n g  methods, a s  wel l  a s  i i i c reased  

emphasis on c e r t a i n  phases o f  gunnery. The follornnp, d i s c \ A s s i o n  is 

l i m i t e d  :o t h e s e  modif icat ions.  


18. Adjustnierlt o f  t h e  Fower 'Traverse. 

6, mny interviewees repor ted  t t a ;  t h e  power t r o v e r s e  de- 

veloped d r i f t .  Feu!, if' any, hnd receivcd the  necessary t r a i n i n g  Lo 

enable  them t o  make t h e  mechanical adjusLmsnt f o r  e l i m i n a t i n g  d r i f t .  


b. I t  was pointed c u t  t h a t  t h e  speed and f l e x i b i l l t y  of' t n e  

power t r a v c r c e  gave hmericsc tanks  t h e  one advantage they  had over 

the German PANPtM? and TIGER i n  a f i r 6  ' ight.  


c. I t  i s  rscommenied t h a t  appropr ia te  Nar Department pub- 

l i c a t i o n s  be rev ised  t o  requi re  g r e a t e r  emphasis on the nbovt: a d j u s t - 

ment, and that it be , inc luded  i n  gunners1 prof ic iency  t e s t s .  


19. Cre-s D r i l l .  

8. Junior  o f f i c e r s  a n d  e n l i s t e d  m e r  stGted t h a t  formal  crew 

d r i l l  had l i t t l e ,  i f  any, p r a c t i c a l  ap;llioaii.on i n  b a t t l e .  However, 

they  agreed t h a t  g u n  d r i l l  and s imulated f i r i n g ,  which requi red  them 

t o  perform t h e i r  d u t i e s  a s  crew members, was e s s e n t i a l .  


b. Gerrran t a n k  o f f i c e r s  sLuted t h a t  'cheir crews were re - 

quired -0 perform t h e i r  d u t i e s  i n  preparing f o r  a c t i o n ,  e t c . ,  i n  

t o t e l  darkness  before  q u a l i f y i n g  f o r  conibht. 


C .  C r e w  d r i l l  i s  the only systematic  mcthod o t  so f & m i l i o r -
i z i n g  crew members wi th  i h e i r  d u t i e s  t h a t  they- w i l l  func t ion  a u t o -  
m a t i c a l l y  i n  b a t t l e ,  The d i s c i p l i n a r y  value of cnccut ing these d u t i e s  
by formal oommanc i s  o tv ious .  However, over-emphasis o f  t h e  d i s c i p l i n -  
a ry  phase r e s u l t s  i n  l a s s  of i n t e r e s t  and lack  of rsiilism. 

d. The General Board, United S l a t e s  F o x e s ,  European Theater  
concludes t h a t  t h e  u l t imete  objec t ive  o f  crew d r i l l  i s  combat o f h o i e n c y  

.and t h e t  t h i s  o b j e c t i v e  nus'; be Emphasized i n  t r a i n i n g .  

e. It i:: recomn;enried t h a t  eppropr ia te  war Department pub- 

l i c a t i o n s  be rev lsed  t o  conta in  t h e  necessary d i r e c t i v e s .  


20. C a p a b i l i t i e s  of  American and Enemy l a n k  Zeapcns. 

a. Off ioers  and men s t r e s s e d  ~ k el a c k  o f  a c c u r a x  inzorma-

t i o n ,  during t r a i n i n g ,  regsrding t h e  capabi l i ' l ies  of our owci 2nd cnemy 

weapons. F e i l u r e  t o  d isseminate  complete and accure te  informotion on  

t h e  comparative c a p a b i l i t i e s  of Amorionn and enemy wcepons and fnnks 

r e s u l t e d  i n  reduct ion in combat c f f ic ienoy.  


b. 9xpsr ien-e  i n  t h e  European Thcowr indicwtcs that: 

(1) Tank orews must be provided wi th  uccu-a te  infortna-
t i a n  on t h e  ermor p ie rc ing  ccpnbi l i t i e f i  of American 
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C. I t  1s recomsndtd  thac nppropr i a to  \Tar Dtpnrtmcnt p u b  

l i c n t i o n s  be r b v l s r d  t o  c l i m i n o t s  t h c  s tand-rd 1i)OG inoh moving t n r -
g e t  c c u r s t  as q u c l i f i o o t i o z  rcquiremtnt  f o r  Clank macLint g~m.u"s. 

24. Serv icc  Amwnit ion F i r l n g :  Qual i f icc t ion  i n  Gunnmy.-
G .  Anl is ted  msn s t c t c d  tha t ,  i n  t h t  li,l?it of their o o n b ~ i t  

t x p w l c n c c ,  they would not considcr  -thsmsclvis q u o 1 i f l t . d  f o r  b c t t l v  
u n t i l  xhsy had f i r e d  &tl e a s t  100 rounds o t  s t r v i c t  F I I I ~ : ~ I ~ ~ V : ~t:l& 
p r c f c r e b l y  150 rounds. 

b. I t  i s  rucormsnatd t h a t  cppropri8t.e 'Uar DtpcrCnitnt pub-
l i c a t i o n s  be  rasis6.d t o  provide t l ic t  gu insrs  I qus l i f i ch t iom rc .quira  
successful complt t ion of a f i r m &  cour30 lnvclvlng supcrv ls td  i n s t r u c -
t i o n a l  f i r i n g  o f  c t  l t e s t  1CO rcunds of sorwict snxunition, inc1uciil;g 
a s u i t a b l t  q u a l i f i c a t i o n  t i s t .  

25. Servicc  nmmunition F l r ing :  Gumbat Fir ing .  

g. A 1 1  pLrsonnal inttrviawr-d s t n t t d  thct the most i n p a r t -
a n t  phcsc of e l l  t r e i n i n g  was rc . r . l is t lc  sor.i?x,.t: f i r i n g .  Sor12but CX-

p t r i c n c r  shoxed t h m  t h i ;  quick uccurakc shoot ing i s  r e q u i r t d  t o  k i l l  
tha  c n m y  b d o r a  hc, kills you, end t h a t  such shoot ing i s  cbhlcvud 
only by mort shoot ing ir. t r h i n i n g ,  

b. I t  i s  rccommendcd t n c t  t h e  "ilor D.pcr-.nlent roqui r f  i n -
crc.osLd cmphnsis on cvmbet f i r inc;  f o r  crow, s t c t i o n ,  and pln-kaon t r z i n -
ing. E v u y  t f fo r ' t  must  be madc to  c r e n t c  th' m n x i m m  rcslism. 

26. S e r v i c t  Amnunition F i r ing1  Targz ts. 

c .  IntLrvicwtcs  p o i n t t d  out ths  ur i roc l ic t ic  .cruinin& r - -
s u l t i n g  from f i r i n g  crmor picro ing  nmiuni:ion at c l o t h  t u i k  s i l h o u c t t c s .  
bbsenca of the. f l c s h  o f  L? p r o j c c t i l e  s t r i k i n g  iirmor mndc s t n s i n g  of h i t s  
d i f f i c u l t .  

to rgc ts .  
b. S t c t l  p k t e  o r  o b s o l c m  t rnks  wtrt suggestt:d o s  p ropt r  

c. Tlic Gtnurc  1 Bocrd, UnitLd Sttites Forccs, & u r n p ~ m'Ihe::.-Lar 
concludes t h s t  n w d  a.xists f o r  s u i t ~ b l attirp-l;s for c.riiIG1' p i u r c i n g  
ommuni t i o n ,  

d. It i s  rucommcndcd thct a p p r o p r i i i t t  ',:c.rDcprr t scn t  :igencics 
provide I e r g e t  w h i c h  ehLn h i t  w i l l  produce t h ,  cht.r! ' .ctoristio f ' k s h  
of an armor p i e r c i n g  projc ,ot i lc  s t r i k i n g  vrincr, ObsolLtc  tcnks  ort 
suggss -tsd . 

27. SurvicL dmnuni. Lion Firinr?;: Kcrigas,-
i.. Off icers  f t . m l i c r  wi'th t h b  mooing 1 : r r e : t t  r ingbs  ct 

Ce,st i tmurt in ,  Mngl::nd, cnd Rad i i p p s p r i r g c ,  Gcrm:.ny, c o n s i d c r d  thmi 
g r a s t l v  s u p t r i o r  t o  m y  i n  ttt. Uni t td  Ste-tcs in rcclistii cnd t r a i n i n g  
v s l u ~ : . ~ ~hfovine t f r g t t  r sngis  i n  t h c  United St1 s were i l t s c r i b c d  ES 

unr cc.list1c . 
b. hxpcritnca i n  t h i  Luropt ta  Thti;t c r  i n d i c c t c s  t!mt thcri. 

is n i i d  f o r  improvsmcnt i n  moving t i r g o t  rcngLs i n  t h e  Zoni- c f  I;hC 
I n t e r i o r ,  

C. It i6 rocomiendcd thl- t  opprapr ic tc  Xf-r Dbipartmmt s g i n a i i s  
provido mora rtr . l iot lc  moving t c r g o t  r tngGs.  Daaireblt. ft.i .turcs o f  
B r i t i s h  cnd Germen rfagoa should bt 1 U C O r p r F . t c d .  
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2 6 ,  Ten% Crew G u m c r y  Tests.  

n. A l l  pGrsonne1 who h F d  teksn t h e  Army Ground Forcc; Tank 
3 r w  T;unnery t s s t s  oonsidcrod thcm o f  gr to  t vcllue, when c o n d u c t 4  
propcrly.  Ir. t h e  l i g h t  of b e t t l c  t x p c r i t n c c  e n l i s t e d  mcn Lxpressed 
e. s i n c a r t  d e s i r e  t o  l u x n  t h c  c m o t  s t e t c  of' t h c i r  FrDficiLncy btfort: 
going ovwsecs .  

b. Thht G i n c r n l  EoLrd, 1Jnitid S t c t t s  Forces,  EuropLm T h t t t o r  
concluddcs thf i t  t h e  va luc  of th t .  t v n k  cret': gunntry t e s t s  msy bc cor.-
promi8t.d i f  they  ? . rC no t  conductcd by dis intcrLstLd p i r s o m t l .  

C. It i s  riconvntnd;? t h . t  r g p r o p r i s t t  ?Wtr Dcprrtmtnt ugc-ncics 
provide d i s i n t c r i s t c d  unpiras  t o  conduct t h L  Army Ground Force TF.nk 
Crew tiunntry Tcs t s .  

c. Junior officers cnd i n i i s t t d  m m  s t a t t d  .thet their t r a i n -
i n g  hrd riot i nc iudcd  Lmploynmt of t r r k s  i n  towns. BowovLr, t h y  found 
such ixploymtnt, t o  bc ccrmoii, Th;y p o i n t i d  out t h c t  C0;vn f iyhLrug r t -
q u i r i s  fcLstcrshoo t ing  end c l o s c r  coordinotior. thr-n f i g h t i n g  i n  o p e n  
t L r r s i n .  T h L  lac?: o f  t r s i n i n - i n  ~ m mf i g h t i n g  W:Q considLrad II 'nrndi-
C L p .  

b. E;xpt.riLnct in iht h u r o p x n  Thir.tcr incl . ici . t~s tP.1 t t m n  
f i g h t i c g  v i t h  tGnks r c q u i r e s  spc .c i? l iz=d t r c i n i n g .  

C. It. i s  rcconmLndtd t h c t  r p p r o p r i c t t  Krr Dcprrtmcnt pub-
l i m - t i o n s  bz r L n e L d  ko includc gunnvry end t o c t i z s  t r a i n i n g  i n  i;m-
y l o y m n t  o f  ti,nI.:s i n  t o w s .  

30.  Indoor Gwincry Trainer .  ?.ntiuirori>Pt u i i i  ts fo,md t h o  "3om; 
Tr':.ind'' :o hrVL g,rcr.t vc luo .  It 3.s recommindLd t h E t  c s i m i l n r  t r r lnor  
bL J l iv i lop id  f o r  t c n k  gunntry, knd be mcdc, rv:.ilc.llc f o r  y~nr-crounj. 
USL to en;r.blc. t- .nk gunnwrs t o  r t t t . i n  i h t i r  prof ic icnay.  This t r r i n c r  
i s  dis i rc .d  i n  r :ddi t ion tc t h e  p r L s d t  .turret t rcmc.r ,  

?&.ININti I<&OI~-&,LA&,IV;L 	 L . ~ ; ~ ~ I : Y ~ A L'Ib hl;jI-! 

31. -
P.. This s L c t i o n  covers t ha  requiru"-:s n t c a s m r y  t o  i: t:i.in 

uniformly t , ip s t m d c r d s  of  tonk guxncry i n  t r r . ining rnd t o  m . i n t r i n  
thcsc  s t a n d r r d s  i n  t e t t l e ,  

b. ThL i n i t i t  I rLquircmLnc6 c r c  sound gunnc-ry techrique 
:.~<ndt r c i n i n g  mcthods. T h 6 s t  wr t  discussod 12 tht. prLct:ding s L c t i o n s ,  
Th, fo l lowing  d incuss ion  indicrLLcs th ' .  nction rcquirad t o  obt!.in nc.xi-
!nun voluc from gunnLry tcchniquu rnd tr *.ining mctliods. 

32.  Uniform T m i . i i n g .  

c .  In gtneri , l ,  pcrsonnel  from u n i t s  whorc i;unm,ry tr:.ir.-
ing w,:s cmphi:sizLd by s t n i o r  conavndcrs rnd w 6  cor.ductcd i n  s l o s c  

ccordrncc w i t h  prescribed nicthods, d i scuss rd  gunncry more i n t e l l i -
g6nt;ly rnd wi.re morh cogniznnt  of t h e  netd f o r  s tondcrd,  prmise 
t t c h n i q u t  t h m  p c r s o a a s l  from o t h c r  o rgsn iec t i cns ,  

b. 	 Thc. lnok o f  un i fo rmi ty  i n  t r r in i . ng ,  i nd ioc tod  cliovt., o r n  b~ 
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(1) T r t m i n g  l i t t r c t w c ,  t o  include tr .ohniqut:  of  r-m-
p l o y n m t ,  must b i  a u t o m c t i c ? l l y  !:t ' t h t~ v ; : i l ~ b l t  
s:.mc 	 t im  rny ~ L : V  rquipmtnt i s  i s s u b d  t o  u n i t s ,  
both 	i n  thL ZOXL of the-. JntLrior  rnd  in ovc.rS<.!:S 
thi.t&rs. ~ T L W  Lquipmint  rt,ochtd t roops  i n  thL  
b u r o p w n  Th\c t L r  bLfor ;  .trr.iiiiag 1 i t C . i - 1  t u r t .  

( 2 )  	 E s t o b l i s h , i n t  of f i r i n g  c i n t c r s ,  s l m i l r r  . to  thl; 
T?nk DLst royd  CLnt&-r nnd thc. D t b i r r t  Trilinin!: 
C.x.ttr. All o f i  i c c r s  int t rvicwLd f"vorid 1. 

f i r i n g  abn tGr  L:S ?roviding i d w 1  t rc ininc.  

d.  I t  i s  r,oon"nd,-d t h n t  t h .  k r  Dons.rtniLnt. 

(1) 	T ~ k ct h t  ncceesfry r a t i o n  t o  i.?surL th2.t t r r . in -
i n g  l i t L . r r  t u r , ,  including tcohniqur; of '  cn.]~loymt.nt, 
is cvz.il:blc ru t cmc t i ce l ly  a t  thc. s?mL Limc n(iw 
-quipncnt i s  issuud -ta units. Full i nvL3 t ig i : ' t i on  
o f  d i s t r i b u t i o n  of' 1 i tarz . ture  is i n d i c c h d ,  

( 2 )  	 Give  s e r i c u s  considerot ion t o  e s t n b l i s l m o n t  01' 
u n i t  f i r i n g  centers. 

33. 	 Officers '  Schools. 

e . .  The l a c k  o f  uniformity discussed i n  >he precediri t ;  p a r a -  
g r q h  con a l s o  be a t t r i b u t e d  t o  absence of  a u n i v f r a l  a p p r e c i e t i o r i  
by o f f i o e r s  of t h e  raquj.rements of accu ra t e  f i r i n g .  This i s  shown 
by the f a c t  t h a t ;  

(1) The in t e rv i ews  r m e a l e d  a d i f f a r c n c e  in the  evnluu-
t-on of' g u m c r y  between c f f i c c r s  who lxul tulccrl t l ~ e  
gurnery course a i  the Armored School and. t lLoso  who 
had n o t .  

(2) Junior officers mid e::] ...s t s d  nien f ' c l t  t l i a t  rjlflny 
b a t t a l i  O I I  c o m n m l c - r s  had i n s u f f i c i e n t  k~~ow~lcd , , ;e  
of  gunnery t o  f u l l y  q - p r e c i a t e  t h e i r  problems. 

b. The laok o f  u n i v e r s a l  oppr so ia t ion  of t h e  r e q u i r e m e n t s  
o f  gunnery was t h e  n a t u r h l  r e e u l t  o f  t l m  r ap id  expansion of the 
Armored Force with o f f i c e r s  who l e o k e d  p rev ious  mxpericncc vr:it)l 75",,,, 
cmnon.  This vms emphmieed by  a combat cainmander the t h r i  5 ,jmlorr:d 
DLvision %rho s t a t e d :  ':I was embarrassed by my lhok of krloalcdge,ll 

The n s o s s s i t y  for f u l l  understandinF, 3f reqLxiren1ents 
&, o rs t a t a m e i ~ t  

t h ee. 
of gunrery training is i L l u s t r a t e d  h:/ t h e  i ' o l l o w i r q  
b n t t s  l i o n  co~manderi n  Lhe 5 t h  Aimorad Divis ion:  

"You can n c t  have t o o  nuch gunnory, It 1s tile n ~ o o t .  
Araportant phase and t h e  l e a s t  i lkelj ;  t o  ~ m ~ i r o v c  01, 
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b a t t l e f i e l d .  . . . Gunnery must be amomat i c .  ., . . 
The b s t t l e f i e l d  i s  a poor p l ace  t o  l e a r n  shoot ing ."  

d. Both jun io r  and sen io r  o f f i c e r s  who had t a k e n  B gun-
n e r y  cour se  a t  the Armored School a f t e r  Maro:? 1943 cons ldcred  it of 
g r e a t  va lue ,  bo th  tc t hense lvcs  and t h e i r  orgar i iz&tions.  A. b a t t e l i c n  
corriminder i n  t h e  5 Armored Divieion a t t r i b u t e d  the grsnte2- lossas  
of C Company t o  t h e  f a c t  t h a t  i t s  gunnery t r a i n i n g  had been b e l o w  t h e  
l e v e l  of t h e  o t h e r  companies'. He be l i eved  t h i s  resulted from the  
o the r  company comfianders having t a k e n  the  gunnery course  w h i l e  t h e  
C Company aommander had n o t .  

e,  She g r e a t  m a j o r i t y  of s en io r  o f f i c e r s  f e l t  t h a t  
o f f i c e r s  of t h e i r  rank  should t a k e  a course  i n  gunnery. This op in ion  
was sha red  by j u n i o r  o f f i c e r s  and e n l i s t e d  men. 

f. It is cons idered  t h a t  t h e  necessary  a p p r o c i a t i o n  by 
a l l  o f f i c e r s  of the requi rements  f o r  h igh  s tandards  of gunnery can 
b a s t  b e  ob ta ined  by r e q u i r i n g  a l l  o f f i c e r s  t o  t a k e  a gTmnery cour se .  

g. It is recomnanded t h a t  sll armored o f f i c e r s  be r equ i r ed  
t o  t ake  a gunnery course.  

34. Replacement T ra in ing  i n  t h e  Zone of the I n k r i o r .  

a. Efi l is ted men t r a i n e d  a t  t h e  Armored Replacement Tra in-
ing  C t n n r  oons ids red  t h e i r  gunntlry t r a i n i n g  inadequate  f o r  oombat. 
The p r i n c i p a l  d e f i c i e n c y  vzis i n s u f f i c i e n t  f i r i n g .  C e r t a i n  s u b j e c t s  
were c r i t i c i z e d  as n o t  b t i n g  p e r t i n e n t  t o  t h e i r  t a t t l e  nseds.  ixemplds 
c i t e d  were l e n g t h y  compass-course p rob lam and frequent dismounted 
road marches. 

b. On 3 December 1944, Heedquarters Euraj-ean Thea te r  of 
Opera t ions  informed t h e  l a r  Department t h a t  the Everage t & n k  c r c w  man 
rsplacement was "t.tlow t h e  s t anda rd  of p ro f io i ancy  r e q u i r e d  f o r  oon~ba t ,  
p a r t i c u l a r l y  i n  gunncry and tank dr iv ing . "  It was rocormended th t i t  
t h e  t r a i n i n g  pe r iod  be extendcd from seventeen  t o  a t  l e a s t  n i n e h e n ,  
and p r e f e r a b l y  twcnty  wesks, and " t h a t  during t h i s  Rdd i t iono i  t i m e ,  
a t t e n t i o n  be focused on t ank  d r i v i n s  anc  tnnk gur.ncry." Tho Tim-
Department r e p l i t d  t h a t ,  wh i l e  thc. r egu la r  t r i  inink pe r iod  co.Jld no t  
be extended. A r m y  Ground Forcss had baon e u t k o r i  
poo l  f o r  n o t  more tkan fou r  weeks, a l l  armorcd rsplecemtnts who had 
oomplettd t h e  17 w6tk acu r se  n t  F o r t  Knox and wLrc n o t  r a q u i r e d  f o r  
immediate shipment ovcrs tas . "  During t h i s  pcr iod  trsir.6os were t o  bc 
given  f u r t h c r  i n s t r u c t i o n  i n  d r i v i n g  and gunnt ry .  (See .4ppcndix 6 ) .  
Xc e v i d m c o  i s  a v a i l a b l t  t o  i n d i c a t e  t h t  e x t e n t  t o  which this txp-5-
i t c t  remodisd th t .  d f ; f i c i cnc ie s ,  

C. TJnit conunandws, a s  wcll BS e n l i s t c d  mtn, s t a t c d  
t h a t  men hud bc.sn a6sigric.d c l a s s i ' f i c e t i o n  n3~ib6r6 for which  t h y  were 
not  q u a l i f i e d ,  by r ~ p l o c c m t n t  o rgan iza t ions  b o t h  i n  IJte Cor16 o f  the 
I n t e r i o r  and the, Eiiropcan Thsa tc r ,  In 2racLioc u n i t  commcndcrs r o -
qu i s i t i on -d  only "a,wincr3" and " d r i v e r s " ,  s l m s  m n  wi th  thcsc clnssi-
Pica t ions  w c r t  found to  bs b e t t e r  qua l i f iLd  for t h L i r  p o s i t i o n s  t h a n  
~ n t r s o m e l  c l a s s i f i e d  tis : ' t ank  crewnan". In  g t n e r s l ,  it was f L l t  t h a t  
r tp laccments  80 c l a s s i f ' i t d  wbre n o t  q u a l i f i c d  t o  a s s m c  t h e  dutits Df 
t i t h e r  gunner or  d r i v t r .  1WO e l t o r n a t e  rcmodids a r c  suggest ud: 

(1) Limit t ank  crcw r6placcinmts t o  0r.e ca.tbgory, 
namrly, " t a n k  c rewan" .  To q u d i f y  ufi a tank 
crownan, t h c  rsplacemtnt must be  f u l l y  q u e l i f i c d  
both as n gunnEr and as  o. drivc;r.-

- 20 -
R-E-S-T-R-I-C-T-E-D 
---I-..--&--



If t h e  s v a i l a t i z  t r a i n b g  t i m 6  dces n o t  pcrrriit 
t h c  complatt t r a i n i n g  of t enk  c rmmtn ,  l i m i t  
t h i  c l a s s i f i c a t i o n  t3 "d r ivs r s "  and "gunrsrs".  
In  add i t ion  t o  being P - d l l y  qua l i f iLd  i n  tank 
dr iv ing ,  d r ive r s  must z l s o  bc q u e l i f i t d  ir. 
weapons mow-ted i n  thh driving coinpertmant. 
C l e s s i f i c a t i o n  as gunnLr m u s t  inc lude  qua l i f i ca -  
t i o r .  ia thL szandord g o n n X qualificeticn 
cour s i  as prsscr ibbd by t h t  \hr Department (Sic 
rtcommindation i n  par 24, a'aov-j. T'r.i. dogrze 
of q u a l i f i c a t i o n  and stork sho;lld bi entered 
on thc  4 C 4  Form 20. No rcplac&mment who ! x s  n o t  
q u a l i f i t d  E S  e i t h d r  gunncr o r  d r i v c r  should 
r c c t i v t  a c l a s a i f i c t t i o n  numbcr f o r  my p o s i t i o n  
wi th in  a tknk. 

( 2 )  

d. I t  is rrccrmoadad t k x t  t h e  ':%xDepartinant adopt  t i t h d  
o f  t h L  above. so lus ions  fn u r d t r  t:o provide q u a i i f i c d  t ank  c r iv r  re.-
pleccmtnts.  

35. 	 kiylacLinLnt Training i i i  Cv<rsi.cs ?hca t i r ,  

t i .  Ir;plc.ormcnt o f f i c L r s  and m;n s t r . t s d  t L y  were ou% o f  
p x c t i c c  whtn th sy  f i n a l l y  r t a c t c d  I o c x t e t  u n i t  tccncsr .  of tht 1t:ck 
of t r r i n i n g  -+!hilt i n  t h L  r c p i e c t m m t  " p i p i l i n r " .  This  was @Is0t h c  
viiw o f  m n y  orgcr.izs.Tions End senior o f f i cc r s .20  

b. Thc !Isr Dep&rtncnt d id  not  ProvidL t h t  huropbon T h w t e r  
with pLrsbnnd or Lquipmint f o r  cunciuczing r t f r e s b r r  t r e  ining.21 Con-
stquently, it way ntccssary  to improvise. Equipmtnt  s o u l d  b e  ch ta in td  
only by dcpr iv ing  combst t roops ,  which w L r 6  s i l d o m  a t  PQI 1 f i t r b n g t h  
after "3" any. RLLeosi: of tquiprnent f o r  r< . f resh t r  t r s i n i n g  wes opposed 
by :he f i i . ld  f o r c t s .  For  + t c nost p a r t ,  the fiepleomcnt Sys tem hod t o  
, x t i l i e i ,  O S  i n s t r u c t o r s ,  p e r s a n n t l  fivxitinc ussignmuit. xovcver,  i n  
D t c c d x r  1944, R s m ~ l lpLrmnnf.nt w a i n i n &  cadre 1vtifi formed, 

C. I n i t i E l l y ,  r t f r t s h e r  traiii:n& in tht; c a n t r e l  depot  v a s  
RccomFlishcd by \isc of G t m k  b c t t r l i o n .  9p;rat ional  rcquiramcnts 
n b c t s s i t z t e d  r m o v s l  cf t h L  b a t t a l i o n  f o r  combat i n  A'ugust 1944. Af t e r  
a i c .psc  of thre.c t 3  f'cur rr.or,ths, duririg whFoh t h s rc  v i ~ sno t rn in i r .g ,  
t r c i n i n g  W I E S  aga in  i n i t i s t c , d  bi, ~ s eof' mi 'kssh i f t  rquipniknt rind psrsonncl 
oscignti? t o  thc dcpot. T k  c f f t c t i v o r x s s  of c l l  of t h c  t rEi r i ing  M S  

minimiztid by t h t .  shor tape  cf tsnks,  T ~ L S L .  did n o tmeii6urts p r o v i d e  
for r C , f r b 6 h x  t r a i n i n g  i n  the dLpoLs supporting cnch ermy. ConsLqucnt-
l y ,  urii:.s w6re forced t u  conduct t h t i r  o m  r c f r t s h r r  trc.L.ring. 

6.. 3x'Jcric.ncr i n  thi. E u r c p t a n  The,?t c r  inCicc . tLs  tkt :  

(1) Rtfrtshtr t r n i n i n g  in t r n k  g'mntry is is smtiel  
i n  o w r s m s  rLp locemdt  d ipots .  

( 2 )  	 lmprovisntion d i p r l v c s  combat troops of nuei.t.d 
mtcri61, p l rces  an unrcc.sonsbli. burdtn om t u c t i c n l  
un i t s ,  ~ n dis unsatisf8,ctory.  

E. I t  i s  rccornmtndr.d t h c t  the War Dcpcir:r,ent p r o v i d e  o v t r s e t s  
r.Apiceementdepots wi th  t h e  parsonnt l  m a  m;.tiricl neccssc r y  t.0 provide 
r i f r G s h i r  t r c i n i n g  f o r  tnnk o r L w  raplaccmeiit. 



Bibliogrhphy 

ChRptar 2 

19: 	 Far l o c p t l c n  of BElD LIPPSPItINGr, see GSGS 4416, s h e e t  P3, 
i/1000000. 


20. 	 h G F  Cbserv t rs  Eeport N 408, 29 Novtmbcr 1964; AL-F Obscrvcrs 
k t p c r t  NG 488, 1 Jcnmry 1945; LRS from C G ,  GFES t o  G-1, Com 
Zont: subjcot "Trnining OS Tsnk Crcas", d u t t d  2 2  Oot3bcr 1944; 
L t r  f r o m  Pr ig  Gcn .I. A .  Holly, !PV & 8 Seet lon,  Eqs ETOUSP. t o  
C G  krmored Csnttr ,  Fort Knox, dc tad  11 Ootabcr  1944. 

21. 	 Akter io l  f o r  t n l s  2nd fcllo.viny. pfirogruphs obtaincd f r o x  follow-
i n g  documents. 

c .  	 Mbmorc.ndm, Hqs 9 t h  Xcplmtmtnt  Dspot, t o  AFV dt !ii Sect ion.  
Con Zone, dated 5 Jenuerjr 1945'. 

b, 	 AGP OtscrvErr R b p o r t  !To 488, dfltad 1 Jtnu.;ry 1945. 

C. 	 Memar-ndum, AFV 6; \T Scczion, Hqs ETCUSP., sub;:t-ctl "Heplccb-
mcnts", d e t t d  24 Dcccmbar 1944. 

d. 	 IHS, froin CG, GFRS t o  G-1, Corn Zont-, E!KlUSi, sub jcc t :  
"Tcnk Crow"", d c t t d  22 DeccnhGr 1744. 

c .  	 Ltr, Iiqs 9th Roplncemcnt Depot, subjec t ;  "Trnining Armored 
Force R~plscemsnts" ,  t o  CG, GFES, deited 1 7  3ctobc.r l Y L 4 .  

f ,  	 hlomornndum, Am & R Soct icn,  Eqs ETor~&h,  sub jec t :  "Armored 
H:b;>lacemmcnts", dr.l;od 25 Scptmber  1944. 

@.	IRS f r c n  CG, GFRS t o  0-1, ETOUSP., subjcci;: "RCtrainlng of 
P-rmorcd Force Rraonnel" ,  dctad 13 Octobtr 1944. 

h. 	 IRS From AFV & W Sect ion,  EqS ETOUSA t o  P.G, subjc;ot: "Train-
i n g  o f  Armcrcd Heplacbmcnts", datc,d 12 Novmbtr 1944. 

i. 	 Finn1 N i s t o r i c n l  R a p o r t ,  A F V  & w Section, KQS E!KIUSP 



-R-p?;-pL+-;-g-g 
THX GEIGRAL BOARD 


UNITED STATES FOXES, EUROI'W' PEIEATER 

APO !LO8 


TANK GIIMERY 

-?ART TWO 
EQUlTMENT 
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GENERAL 

SXTION 1 

sc OPE-

36. Eqkipment Hequired fo r  Maxinum Accuracy and E f f e c t i v e n e s s  of 
F i re .  :he anuliunition, a X T i E T c o n t r c l  e : ; u l p ~ ~ e ~ u i r e d  weapons, ioi-
=nun accuracy and e f f e c t i v e n e s s  of fire are discussed i n  this p o r t i o n  
3f the  s tudy,  Because t h e y  e f f e c t  the e f f i c i e n c y  of the crew i n  serv-
ing t h e  t ank  weapons, c e r t a i n  o ther  m i l i t a r y  c h a r a c t e r i s t i c s  of' t a n k s  
are a l s o  included.  

37. -bny Ground Force Equipment iievierv Board, 

a. The iiliny G~Ound I'orce Equipment fieview Board's recoxiuoend-
a t ions  z .d  conclusions,  and c m c n t s  of t h e  European Theater 3f Opei'c-
t i o n s  and 'Twelfth United o t a t e s  Army Group w i t h  respec-; tkereto,  are 
quoted i n  t h e  appendices i n d i c a t e d  a t  t h e  beginning o f  each s e c t i o n .  

5 .  The Eurcpean Theater of Operrt5~nsand Twelfth United 
Sta tes  hrmy Group reviewed o n l y  the krrny Ground Force Bosrd's prelirnin-
ary sbudy which a i d  not  c o n k i n  many of the  complete recorrunendations 
quoted i n  -,he appendices. Therel 'ore, omission o f  a re ference  t o  t h e  
cornaunts of t h e  Guropean Theater  o f  Operat ions and 'Prelfth United S t a t e s  
Army Group i n  any d i s c u s s i o n  c:' the  mny Ground E'orce Board's recomend-
at ions i n d i c a t e s  t h a t  t h e  l i a r t i c u l x  recommendation was n o t  conta ined  
i n  t h e  prel iminary study. 

3 8 .  Limits of  t h e  Discussion. In genera l ,  .she d iscuss ion  i n  -the 
body of k h w y - G  l i in i tod  t o  t h o s e  p o i n t s  n o t  ccvcx-ed, o r  i n s u f f i -
c i e n t l y  emphasized, by the Amy Ground h r c e  Gciuipmnt Heview Board, 
a d  t o  explana t ion  of t h e  non-concurrences o f  ' h e  !;enera1 Board, United 
S t a t e s  Forces ,  Lkropem Theater  x i t h  c e r t a i n  reccrrmenddions of t h e  .Wny 
Ground Force Equipment iieview Uoad .  

SECTION 2 

CHAHACTENISTCS 01' FWI& DEir!3b3H,!ENT 

39. linprovement i n  m i s t i n g  Type Equipinelit. 

a. In e f f e c t ,  t h e  recommendations of  %he Ariny Ground Force 
Equipment Review Board prcvide f o r  t echnologica l  hproveinent s i n  exist-
ing type tanks and cannon. 'The General RWd, United S t a t e s  Forces ,  
EuropOsn Theater b e l i e v e s  t h a t  5k.c European coupaign denonsxa ted  t h e  
need far The rec~mnieriddedimprovernents. 

b. Therefore ,  it is urged t h a t  appropr ia te  agencies  of t h e  
Bar Department execute  t h e  recomnendations of t h e  Army Srsund l ,o rce  
Equipment Review B0,a-d quoted i n  t h e  appendices montioned i n  the fol low-
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CHkPTER b 


TANKS AND TANK C!aIIION 


SECTION 1 


CHAHI1CTEdlSTKS CUz?ION TO ALL ThPKS 

h2. Arrriy Ground Force Equipmcnt Review Board. Append& 9 con-
t i h s  ;h,, -und Porcu Equipmcnt Xeviev Board1 s recomundations 
on p u t i n u n t  m i l i t a y  cha rnc ta r i s t i s s  xhich art .  not incliidud i n  t h e  
f o l l o ~ ~ gchaptnrs , 

k3, 	 Liquid Frotec tod !uuununii,ior. Sto1wgc. 

a. ApproXimzLdy 75% of tti: in to rv i s iwx  bslicvocl t h a t  l i q u i d  
p r9kc tod  s'towagc wa3 om ascc t ,  e i t h w  ac tua l  or psychological. The 
majority of those who liad t h e  opposita cpinion 'Look t h e  cynic,?1 virr;w 
that, !'the t ank  m u l d  burn anywap. Th,i ~o~~mimdlng of t h e  191cffi.c,:r 

Tank Bat ta l ion ,  vhich fou;;ht i n  both thc. Europccm and Bloditcrrmncnr. 

ThuaLrs, s t n t o d  his ba t t a l ion  had k ~ q xrccords which provccl t h a t  

l i qu id  pro tec ted  s towg,:  had pcrmittod c r m s  t,o CSC,~ ; I :  unburned. 


b. It i s  raconn,iendcd t h a t  tho  I'Vx Dqmtmcnt; sur ious ly  con- 

s ider  incorporatior. o f  l i q u i d ,  o r  s imi la r ly ,  p r o t c c t d  xrunun.ition stow- 

3gc i n  a l l  future tanks.  


Jk4. 	 !"unitj.cn Stowaga Sicks. -
a. All i;;!rsonncl intervicwcd. cons i r lc rd  c llrGa$y rackll 

oss ,xi t ia l .2% Cqmci ty  dcsjl'ed vias a t  l c a a t  tcn,  and p r e f c r a b l y  f iP-
zein,  rouxls.  From t1ii.s ,s-t;nndpoirit, stowagr: i n  2arI.y inodcls of  t he  
lvlh series modium tanks, vrhhicli includoa a lilrge 1,uaciy rack  undcr the  
gun ant1 a row of p ro joc t i l o s  around tho  p r i m e t c r  of t h e  basket,  .;[as 
considered idec.1. 

b. Stowage of the bulk of t hc  runmunition wdcr t h a  f l o o r  
was p r u f o r r e d  t o  stowage i n  th(: sponsons, Hinged covors f o r  mluni-
Lion bins loc ,?Ld unci?:r thc  turrek f l o o r  w u r c  reportcd t o  be unsa t i s -
factoi-y, Lvld .they usud.ly wi?rc renovcd. Intcrvicweos suggcrstod s l i d -
I.ng c o x r s .  

c. I n  t?ic m 6  heavy t,nank, tho necess i ty  of t r avc r s lng  tho  
t u r r e t  t o  rcniovu f l o o r  u.d sidc w a l l  rounds was dislilcncd.22 

d. It is rocorrnionded that l;ho following chclrcctorj.stics be 
incorpor&:d i n  fu ture  t m k s :  

(1) A roaly rack  capablc of holdi-ng at L a s t  1 0  rounds. 

Bulk of  the  ammuxition stowed unccr the f l o o r ,  un-
l e s s  aqucil .protsction from f i r o  c m  hc obtninud i n  
tho  sporisons. 

( 2 )  

( 3 )  	Sliding c o w r s ,  o r  o tho r  subs t i tu tu  f o r  hinged cowrs 
on runmunition bins.  

(4) m u n i t i o n  rcmoval f r o n  sto'rragc: racks  bo not dcpend- 
cn t  on t ravcrs ing  t h e  t u r r c t .  

!&.ConstrucLion of thc Fighting C o m p x t m n w .  

a. Fcw IntsrviL:wecs fwored  a !!half f1osrrl in tho t i i r r*ct  
such os i n  madim, tank MkA3 (76" gun). Whon t ravers ing  t h e  t u r r o t ,  
1q3ty c x t r i d g a  cnsas, m u n i t i o n  b i n  covers, and miscullanuous ecr.iip- 
rliunt which of ton  falls t o  f loo r ,  e a s i l y  bscomes j m c e d  bo.tw<.:;n t h c  
half f l o o r  and the  top of the  amun i t i cn  compartment. Also, the: loader  
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must gu:;rd. :Igainst h i s  feet boconinng cntanglcd with tkic h a l f  f l oo r  :uhm 
quful,ck r1ofl.m t i o n  chmgcs arc ro;.dc-. 

b. Approxinatdy 30% of  'the i n t u n i c w o c s  d e s i r e d  il moving
fuli f l o o r .  Thosc opposod t o  thti ful.1 f loor  f c l t  it, complicatud am-
u n i t i o n  stonagc under the f l o o r  ririd mndc it moic d i f f i c u l t  f o r  porson-
nol i n  thd  d r i v i n g  comp-rtmnt t o  oscapc throueh t h c  f i g h t i n g  compwt-
ment. 

c .  A>proxiiUctOly 60s proforrcd no f loor ,  SUCII as ii i  l i g h t  
tal!<I12b. Ho-nvdr, i - t  i n s  fdt th2t  tanks  s o  dusigncd should iricludc: 

(1) A foo t .  rusi f o r  thc: g ~ n n d r . ~ 4  

( 2 )  	 Fold ing  p l i t form Tor ti:: tank c;ornroatidw. I t ,  zlrould,, 
revolvu r n t h  t i i ~t u r r e t  "3 br: adjust ; lblc  in ni:ight.'> 

(3) 	k soat f o r  tho loader ?:hich would ruvolvo w i t h  t h c  
t u r r e t .  

d. 	 It is rocoi!miondi'd t h a t :  

(I) Th:: half f l o o r  bc considurec! iinsatii.;factory. 

(2) 	 Tssts be confiuctod t o  i!ct;rminc vhctlicr 2 f u l l  mov-
i ng  floor o r  no f l o o r  should bc incorpora-tcd in 
futurc tLmlx. 

( 3 )  	A l l  t'mks *quippxl with e no f lser  f i ;ht inf :  c o n p i ~ t -
mcrit bo proviclod w i t h  t h e  devices l is t i ld  .in p m a g r q h  
c .  abbov;. 

a. 'fkc accuracy 1i.hof o u r  gun tubcs  excci:ds L h A  of  high 
v d o c i t y  r;crm:i cnnnon.28 h i o  50 t h e  short, b a t t l e  l i i ' o  o f  tarllcfl,  tho 
prussn t  accuracy l i f e  of gun tubos g r c - t l y  cxcocds t ha t  of  tho tmks 
i n  which they are mounted. 

b. The Ari$iy(;round Force Equipment Ttcvlcvr B o z d  conc.i.ud6d 
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x-Z-S-T-2 -I-C-.T-E-D- - _ _ _ _ _ _ _ _  
t h a t  2. lubo l i f e  of n o t  less than 1000 rounds is the sn t icPncLory  mini- 

mum.29 B h h  h i ropaan  Thi?r?ter of  Op;rntj.or,s and W d f t h  United states 

.umy Grou;, ststcd t h a t  " long  tubs  l i f e  should be rcduced in favor  of 

higher v e l o c i t i u s " ,  but d i d  not g iv2  a s p e c i f i c  figurc.30 In v&cwof 

thc  urgcncy of incrr~nsedpone t r a t ion ,  it is  considered t h a t  n tube3@j;fe 

of only 200-300 row& of a r m o r  p i e r c i n g  .mmuni t im is acccptnblc. 


C .  It i s  recomncr-dded t h a t :  

(1) The WGr Depmtmwt cons idw a tub$..lifd of 200-300 
rounds o f  " n o r  p i e rc ing  " m i t i o n  mccptnblc  f o r  
t ank  guns, i f  mccossary i n  cb ta in ing  r equ i r ed  pen+
t m t i o n .  

( 2 )  	 Gun mouhts be SO d e s i g n d  is t o  p w m i t  o x y  and 
quick  replacement o f  zubes, bccause of t h c  s h o r t  
acceptab le  accuracy l i f e .  

119. 	 ~ i x c dmimunition. 

a. Th,:A m y  Ground Force Equipment deviow Board recommended 

t h a t  a l l  tank ammunition bc fhcd.3l  TwdfTh United States amy 

Grmp concurrcd . j2  The , b o p e m  Thcatcr of Opcrations rnodified the 

rccoiiunendation t o  bi, applicobla to present  t ank  gun c d i b c r s  o d y . 3 3 

Thz l i i t t c r  headquar t e r s  f d t  t h a t  m n u n i t i c n  stowage and l.oz~dingc,m 

be davoloped f o r  il 1 : sge r  tznlc canncn which %illpcmit  t h e  ino in tcnmce 

of  p re sen t  riTta of f i r e  plus higher  s tandards  of combat e f f i c i a n c y .  


b. The Gc'nerd B o x d ,  United 3 t n t 2 5  Forces, Wopc-an  Thsa tc r  

considcrs semi-fixed ,unr;iunitlon ex t rcmcly  undesisakle f o r  -t?.nk ems ,33O 


(Thi: prcsont  semi-fixed m u n i t i o n  i s  s a t i s f a c t o r y  for t hc  lO~nudhcw9taer), 
Hovrover, iz  i s  rxommended t h a t  semi-fixed m u n i t i o n  be nccoptod, (is a 
1.xt rcsor:, i f  t h o  requirt :d pcrformmcc c a m "  oth;:rwiss bc obtc incd .  

50. 	 Overa l l  Size and WciEht of iunmcni t iz .  

a. I n t u r v l c w e s  onsidcrod 9Ckiza cmnunition l l too largc.fr Per 

easy handling i n  o t u r r c t . 3 e  76"n vms s o t i n f x t o r y .  T h e y  bc l icvod 

that. ?;he mimunition f o r  the 75" gun in tns PANT!CGd t ank  vrould 13,: e m y  

t o  1oc.d. 


b. The Army Crounrl Force Equipment dcvievr B o x d  ruccgni%?d 

tllu desirnbi i t y  of hold ing  down thc! ovcrall 1cn;:th m d  weight o f  

r .muni t ion . j$  Twolf'th Unitod Sta- tcs  Army Group ~:mphoui,cd .that m u n i - 

t i o n  s5,culd be flshortlr, Lo fac i1 i : tak  lo rd ing .30  Th\; Europwa Thcotcr 

01 Gpurations rocomnmndcd t h a t  cons idurn t ion  3140 bt: g i v d l  t o  t h c  &in-

mctzr of tlw base of thc she1.l CDSLI: cn the> t a s i s  t h a t  t h i s  dimmsion I s  

a5 j q o r t c n t  c1s t h e  l e n g t h  o f  tho round i n  detdnnining stowcgi! c:ipacity.37 


C. Intcrvicwccs mphasizcd ';he urgcncy cf being z.bl; t o  S i r e  
t.x f i r s t  acciirntc round. Ease in loadCtj_rg i s  governcd more by c v c r d l l  

1 c n g m m  by w i g h t  01d i m u t c r  of  ,th3 round, Thc Gsnord  3 o ~ r d ,  

United S t n o s  Yorces, European Thoa td  I s  of Chc opin ion  t h a t  t'mruqu-

j,rcd r c . t ~of rird is of gren tc r  irr.pdrtance than  mu.nunition stowage cilpa- 

c i t j ,  


d. It is rlicidlnnuncr:d that: 

Rcducticn i n  ovjroll lcngbh of aimunition be g iven(1) 

F r i e r i t y  o v w  reduc t ion  i n  dime-tcr of t h e  baso of  
.the sholl case,  o w n  2.t tP-2 cxpcnse of i m g c r  gun 
b r c x h c s  and crad.lc;s. 

fiimlunitior, stowngc capac i ty  be s a c r i l i c u d ,  i f  n u x s -( 2 )  
sp~?cy, t o  provide NnmurLitionwhich c m  bo loaded with 
sufficient e3se t o  ob tn in  tix rcqui rod  ro t t !  o f  f b 6 .  



n. ThG hrrny (;round i~oi-ccG~.,uipa~nti tuv im bomci rcdormilcnded 
t h a t  c l l  t.mk guns be equipped for  :utonctic locdiiig.38 

b. It i s  cons idmod th2.t ?.utonutic loading is of k n c r  im-
portance for  a " n i t i o n  coinp::.rab.blc i n  s i ze  and wcif:ht t o  ihc p r e s e n t
70mm rounds. For m u n i t i o n  similm t o ,  th::n,o r  lC?r?I'g3r prcs1:nt g 0 h  
rounds , ::utoinztic loilding Irould bo desirobl:: . Komver,p ~ c u r c m u tof 
c gun o f  t h e  requin;d performLmc* should n o t  bo dolrycd ponCi1.g dcvol-
opindii-t of  zutoinr t ic  l oad ing .  

52. Sani-Auto!n.:tic Breech. Thc Amy Giiowic' Sora.: 3 
I L s i . s &  b o ~ ~ . E E Z Z K Z Z d Z ' - t 3 Z & d c guns tx equipped with 
breecl1.39 It is c x t r c n c l y  dosirr .blc  t h z t  thi, c h a r a c t e r i s t i c s  of  t h e  
r c c o i l  laechanism and brccch be such t h a t  automatic opcnirg i s  cb tn incd  
regardless of d i f f u r o n c e s  i n  muzzlz v e l o c i t y  b c t w c n  the v m i o u s  t y p c s  
of anmunition employed. Howevcr, n scmi-autom?tic brocch should n o t  
be provided at t h 3  expense of accuracy cmd cf fcc t ivuncss .  

n. T m k  guns should b? designcd pr%a-.rilyf o r  t h Q i r  d i r c c t  
h y i n g  c a p a b i l i t i e s .  Thc ratL?of firt: of prosunt  t cnk  gun6 i s  s2.ti.s-
f a c t o r y  f o r  this mission.  Tka rc ln t j .vo ly  l i m i t e d  use of t-nks for 
a r t i l l e r y  type firing i n  thc  hXropc:.n Thsater  indic:&:s th.-.t thc ct i l i -
t y  t o  QXOCUtC! t h i s  role should rccc ivo  r d y  n inor  cons ido ra t ion  i n  gun 
design. Hovievcr, tho e x t m s i v c  cmploymnt OL i u d i r o c t  1-yii ig by 105m 
hov5.tzar medium t,mlcs and 75" Hovritzor Yotor Onrri:y$s, 18, ind i -cz tcs  
t h a t  t h e  b a s i c  vrecpon of t h e  " a s s a u l t  gun" pl:.toon nnis't bc 7k lo  t o  f i r e  
prolonged x t i l l c r y  inissinns .39a 

b. It is  ruconcnmrlod t h a t :  thi: e b i l i t y  of t :mk guns t o  fire 
prc1onC;sd i m t i l l . r y  typc missions bo d i v m  minor consirlar-.tion i n  f u t u r e  
gun des ign ,  Ilowwx?r, th; t.mic mounted howitzur of  tlio tlnssi?.uJ.t gun19 
p la toons  i n  s m o r c d  :l ivi .sions,  t:-nk b,?,tt,,:lions, ?.nd c?.v:\lry units must 

1- of such missions.  

54. gun Travel Locks. 

3. 'Tho Array Ground Forcd Equipm;,nt rd;viuw Board sL':.tcd: 

!!A pos i t i ' r c  ruggod gun t r a w l  lock shnll bc providcd 
t h a t  cnn rumlily ba 2.pplicd f r o h  thL%gunner's p o s i t i o n .
I n  a d d i t i o n  t o  thd i n t e r i o r  trcivl. I.cck Ln u x t u r i o r  
t ravel  l o c k  zhal.1. bu providcd i n  the noniial. carryin[:
p o s i t i o n  of t h c  pr incipal .  wapon.ll@ 

b. Thu nornizit - a m d i n g  p o s i t i o n  o f  tho  9Chin g;m i n  i;hc 
hoxvy t a n k  126 n u c c s s i t n t a s  tr :vuling wi th  gun point ing Co thL r c m .  
iTor pi i re ly  adnin ls t ra t iv ; :  iar.rches, t h i s  is s:liisfnctsry. Fo~tcvcr, 
provision must bo mafie f o r  cx tcns ivc  t r x c l  wi th  tho  gun forvrnrd. An 
e x t e r i o r  t rmd l o c k  loccitod on t h e  f r o n t  slopc j k t c  and c?.p:blc of  
being opurntud from w i t h i n  t h e  t;mk is rccoiiunondcd. 
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b. iinclysis of t h d  p e n e t r a t i o n  pzrfomimco m 8 . i  owrr:lI  c?Toi:lun-
i t i o n  s j  2 3  and m i g h t ,  i n d i c  tc!s t h a t  tho guns recarruilcndcd by t,hc: A m y  
.;rowL; Forcc Equipinont &cvicv Boclrd ; ~ r ua s u b s t a n t i a l  improvcia,.nt OVCT 
prcscnL :mnament. ' kc rd fo r i : ,  it is consiciclud t h r t  t hey  will spkisfy
i n i t i r . 1  roq-airo:iL:nts. Thz i r  p rccurmunt  should bo oxpuditci.. 

8. s p e c i f i c  C z l i b j r s .  Tho rocornwndations of thL ilri,:y Ground 
Fox.-Ecpipi4.xt Rcvjaw B o x d  inc lude  spcoif ic? . t ion of t h e  c:,libur of 
ti?., guns roqui rod .  Thc; c d i . h s r  of c tank gun ;s irm;intcri.,?l ns long  os  
t h d  &unhas th,: r2quircd purfor1;imcc and r s t e  of firc. Consuqucntly,
it i s  rxOiNF.2ndCd th?.t  ccvclopinont n g m c i e s  no-t hi: r c s t r i c t o i .  t o  t h z  
dLvdopuicnt of tnnk  g.dins of t,hc sp i i c i f i c  cr.lihurs rccot;tucn LcSr by t t c  
Brk$Ground Forcd Equipixnt Review Docrd. 



X-S-S-Y-+I-.C-T-&D- - - - - - - - - _  
c. The .;l;nm:?l Bonrd, United Statds  Forces, Eur3i)czn Thcater 

112s rcccnuncndcd t h a t  llnssault gun'! pl.2toons i n  a n o r o d  divisi0r.s snd 
t m l c  b c t t l l i o n s  i n  infnnt ry  divis ions bc equippcd with 10!h11 hcwitzor 
tala .45 

d. Thc: rc~oi~mondationsof  tho  ATny Ground Forcc :3quipaii3nt
Review Boxd  do not include simil.?r t o  mcdi.m t ,m:cN[ l la w ~ ? p o ~ i  s c r i o s  
v e t 1 1  ld,iimn homitzur. Ths only sclf-propelled l0Smm howitzur recomn-
andcd 112s 45" tr,wv;rse nnd is not mcuntcd i n  a tank. This  wcnpon
would n o t  bc  satisfactory for thc llnssnult, gurLllplrtoons. 

c .  It is rccoimncr.dcd th7.t 11nssmlt gun11 p1:~toonn i n  nrnorc!d 
divisions and tmlc h,?ttnlicns i n  i d m t r y  divis ions bc cquippcd with 
l05m howitzer, lib, lnounicd i n  i. standard tmk with 360' power tmv.xsc,  
hnving  105rm "nuni:ion s;ow-gc c c i t y  not l o s s  th,m t l i n t  cf ci.dj.u!i 
t a l c  rik s c r i c s  ( n i t k  l O ~ r mhor r i l zc r ) .  
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Gai4LIi.J.L, 

59, %rtc.nct of b!r.cIiint: GUX. 

E., Tht cmmphzsis during t h e  6Luropsnn campsign cn t h t  ntud 
f o r  c f r o i i t c l  irmor mayaEnnon cc .p r t l 6  o f  p a t t r e t i n g  hccvy C - ~ r m ~ n  
c? .u~c .tho  importanct of  mpchinc. guns t o  bt ovsrlookzd 111 f u t u r e  dc- 
%,.~lopmtnt. This m s t  no t  GOCK. 

b. Thr. in iper tcnca  o f  t h c  r o l a  of I-rnlc mcch inL  guns i n  t h e  
h,ur op.; Fn Thi Ser i s  s h o m  by t h e  followiiig f 'ccts: 

,ill pcrsoniit l  i n t t r v i u r c d  des i rca  t h a t  t k . ~bow 
mcchinlj gun bE msdt. more idfLctivC by :<ddition o f

(1 ) 

L. s i g h t  nnd by i.,1crccsing i t s  'iriivcrsc r n d  dop-
rt.ss1on, 

)!;est un i t s  cErriLd r.pproximcttly 51, p i r  c t n t  morc 
c c l i k t r  .30 :~miiunitionthan t h c t  7 rov id td  i n  the  
orgcniz t d  stowcgt. 46 

S0n.t u n i t s  ziountcd c r l i b e r  .3b ~ncchin:. & W S  or. t h e  
t u r r e t  f o r  use by ihc. tnnk  corrmndcr r . g r l n r t  ground
1;-yrght 5. T h i s e  Buns cith'i.  r t p l acbd  o r., cupmciit;.d 
i h c  c c l i b L r  .SO mzir . i ror r  i't guns.47 

),'my t w k s  c r r r i c d .  spcrL mnchini: guns biceuse t r x r u  
v i s  n o  opportuni ty  t o  r c D L i r  dcf'oativc guns i n  battle.

(4 )  

t X t L . . S l - J L  USt of' L C d  n i x  _.uns ciid t h L  t x p s d i m t s  
fir. -Llitir d Y t c t i r i n t s s  indiCiltL n r t d  f o r  i nc rc r sLd  f i r 6  
Ground Force i c ; u i p m L n t  L v i L w  tionrd rLcorrnizcd t h i s. .  -

ne,:d cad  r;coimmd,:d i i i u l t i p l c  c0r:xir . l  puas L S  ~ 1 c s1 poss ib lc  du.1 
how &.u.rLs. (S& A p p a d i x  1 2 ) .  Thc Gtncr r l  9 w r d ,  Uni.trd S t c t a  E 'n rc<<s ,  
Buropc,. n TliLCttr 1s not 3br tF . i r i  t h c t  t h L s L  rcc~mai:!dr t i o n s  :r L  t h i  
opti~r~urnr c c F i i s  of' ii.xrri sing f i r < .  powL.r. Tli~r c f o r t . ,  it i s  rLcofimcndLd 
tl.,.yt thc :ivrr U;,prrtrntnt inv, s k i p t i .  $11 p o s s i b l i  m w n s  ai' i i icrLcsing 
ali:ohins gun f i r e  povi r .  i\.mmunjtion stowr.gt pr;r gw. i i ius~be c t t  L a s t  
t-qur.1 t o  t h r t  ?rovidcd i n  prt,,sirrt t - n l c s .  

60. CnnrzctLriszics  o f  !dccnini Suns. 

L. Priscii t  t: nk rw.chinL Iri. ctnndid-d ground 6;U:is ./ 

nrtxvILw6k.6s:F.tcd till t, with Lhcisc. ~ , u n s ,  b::ri-d cli.:iiging, l o rd ing ,  
d ri.au.;ti.cn of gsu i s  timt-coliaumi:lg. th . .  w c i b n ts . t ~ p P ~  In cddi t ion ,  
d s i z t  of t h ~cc . l i bc r  .50 gun wt s consid.;rLd txcEsgivt. D t v c l o p m m t  

improvbd ground guns s h o u l d  Lliminctc. Thcst d c f i c i u i c i ; ~ ,  m d  u l s o  
,fT,ct duuir::b-; r t duc t ions  i n  s i z c  :md wight. 

h. A h o s t  cll p r s o n n L 1  intLrv;bvucd c o n s i d i r t d  t h r  p roskn t  
c y c l i c  m t L s  sc t i f i f r c to ry ,  They fdt th.t g r w t t r  dfc.cti-gmLas I*Z*S 

otti3,ined from s c s t c i n e d  f i r i n g  rn-ther thi..n irom high r r t i s  o f  f i r L .  

i-11 intirviLr8ices s t r t L d  t h c r c  N E S  m a d  for ~ & u nc:.pi'bli. o f  f i r i n g  
long*r b u r s t s ,  tht.n p rbscn t  f:uis, withour; ovLrhc:.ting. Ovtrhcr ting 
r.) uiiid most stopp::gLs. 

c , Xutoin: t i c  k a d s p e cc  i dj u s h L n t  WL s u ~ i cni mously rtqci s t c d. 
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Rupturtd o c r t r i d g c  c o s ~ ~  st .cond t o  h w t i n &  i n  cr,using s topps p,r.s.wcri  
B v i d t m t  indice. t&s t h t T  n o s t  af t h t s t  s toppr .gLs  wcrL du i  t o  i i n p r o ~ ~ r  
h;cdsyici. r e t h e r  then t o  dui'totivc, cnunun;ticn. 

d .  I t  i s  rroommt.ndc.d t h c t  1mprov;d mcchina guns br. prov idcd  
f o r  t -nks .  Thti w l i b t r  .SO gun must bi smc l l i r  cnd LightLr t f l 5 . n  tht, 
p r c s t n t  M2 gun; s i i n i k r  raductior. i n  thlj c c L i b c r  .30 guq i 3  d t s i r e b l i .  
All s u n s  must h a w  t h t  f o i l o w i n g  ch r r - . c tLr i s t i c s :  

(1) 	hutomt-t ic  hLcdsprce r d j u s t m n t .  

( 2 )  	 Quick mt.thod of  chrnging b t r r c l s .  

( 3 )  	.e,,i:sc. i n  locding end reducing sto>p:ig=s i n  f i g h t i n g  
cor;iDcrtin,.ntq, 

h b i l l t y  t o  f i r 6  b u r s t s  sf 20-30 round f o r  maximun 
p c r i cd without  ov- rhLcting.

(4) 

(5)  	Cyclic  rc . tc  of c c l i b c r .  30 MlY19A4 gun. (55U rounds 
p u  minuto). 

el. 	 S p c r i  p a r t s .  

:.. acch tFiik i s  puthcriztd nmL.rous m.-chinL gun p r t s .  ( S C L  
.4[2p(.ridix 13). Intbrvic,wcLs r tport ;d  Lhi. t ihts, p - r t s  wcrc iiLvLr uscd;  
i n  b c t t l c  t h t r t  w:'s no  opportunity t3 r e p r i r  guns. Inst,F.d, m.my u n i t s  
c p r r i t d  oiic o r  two t x t r c  m.chint  L u n s ,  i n  Lxch t rok.  Thc couqcny r.rmar-
-r w r r i c d  ell t h ,  spzre  ?e.rts. Guns r i e d i n g  rLp: ' i r  w L r L  t u r n i d  i n  t o  
him by t h Lt-nk crCws. Brokm pi'r;s wLrI rL.partL.d t o  hrv, ccuscd tho 
l i c s t  nunbLr of  stoppc.gc,s. 

b. Evhyon: in tb rv i twcd  w: s i n  f svo r  of  orrrjr ing s p u L  ti,:.o:iin6 
guns r r t h i r  shcn  spr rs y n r t s .  T h u d o r ; ,  it i s  rtcomiiii.iidbd tnr- t ,  
storicgL s p r c b  p c m i t t i n g ,  sprrL m:ichini. ~ u n s ,r r t h c r  tl-inii spFrb pc.r ts ,  
hi  cu tho r i zLd  cr.ch t ! n k  on ,'tLwst  oiic 8 ~ r . r ~thc b e s i s  of  gun f o r  
i . v ~ r yt h x L  guns, or ZrEct ioa t h r u o f .  Spc . r~p r r t s  t o  b r  c u t h c r i z d  
on l;h.conipeny l v - ~ ~ l ,  

SbCi:ioN 2 

62. 

t . Army Ground Fa ro t  F , ~ U ~ ~ I I I L C N ~  go&r d ' shi jvic .a  rtcoinm-ndd 
i.rmcmcnt f o r  r - c o n n c i s s e n c ~  i-rnks inc1udi.s c - l i S i r  .30 boll mcchins 
gun.48 For 1F.rgLr t>inks,  iC wrs riconimtndcd tlli t cox idurC . t ion  hoc 
;ivLn to mountinb thL bow gun ''or euns i n  r imotL c o n t r o l l d  b ; d l i n t i c  
b l i s t c r s  .'149 

b. L11 i n t c r v i c w i L s  dLsircd z cl.iib.;r .3O lm 
i r -vLrsc ,  incrccscd  deyrcnsion, r.nd jncorporct ion of r s i g h t  worc: uni-
v u s c l l y  rLqucs t< .d .  011 26 S c p t i m h r  1944, Twcll ' th Unilittd S t r - t t . s  Army 
Group rcqurs t,d dcvLlopmmt of f sigh'; wi th  r . t  l o r s t  two @ o m rm o g r i i -
fit' t i o n . 5 "  ThL Xur0pcr.n TIT-cttr of O p u r t i o n s  mncurr,d.-l The 
Army Ground Forco Xquiprr.tnt I3tvi:w BoTrd rLcommLr.dLd thr t ":-n i n f i n i t y  
s j g h t  b nd liiik:.p" hL providcd.s2 

c. The 50.: mrchint. gun xoun'; wc:.k,ns thi: f r o n t  p l c  ti,. Gon-
s q u r a t l y  i ; h L  G:rm?ns cftLn nimcd o t  t h e  bow guii.53 Nount icg  thc, gun 
i n  ': b l i 6 t t r  on tht sidt o f  tb.t t.-nk ail1 ovircomu t h i s  prob1t.m. 
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Howsvcr, t h e  in te rv iews  r c v c r l i d  t h r t  thc  bow gun(~)must bi F . b l G  t o  
covcr t h i  ground imncdic t t ly  i n  f r o n t  of thi. t r n k  rnd bctwtsri thr. 
t r c c k s ,  i r r c s p i c t i v c  of 'chi, f i e l d  of f i r e  of t k t  cocxie l  g u m .  

d. The CcnLre.1 Bonrd, United S t n t t s  ForeLs ,  E u r o p t c n  ThL,c.tcr 
roconuntnds t h s t :  

(1) 	A 1 1  t m k s  b i  rquippcd with t c d i t t r  .jS kov; mrciiinc. 
gun, equippe.t wi th  s i g h t ,  r n d  hrving grt."c.cr iiL3ri.s-
sien and t r n v t m c  t h o r  e . t  pr'ts'nt. 

El;lccr.tion of t h e  bow g u ~i n  cll th&s  bt, i n v c s t i g -( 2 )  
e t s d .  Bow gun(s)  m u s t  bL c t l ~ t ocovtr  thi ground 
i m e d i e t t l y  In f r o n t  of tht t r n k  end b c t w t n  t h c  t r o c k s ,  

C o n s i d L r r t i o n  bc g i v i n  t o  pro.i.iding n1cgnifici:i;ion i n  
s i g h t s  ?or how rmchinc guns.

( 3 )  

63 .  	 Cocxicl  m c h i n i  Guns.-
a. The Army Ground ForcL Xquipmdt 3 L v I a v  2orrd r icoinmndtd 

Thct rcconnE.iss?.iici x n k s  bi. i q u i 2 p i d  wi th  t h r e w  carx i r  1 mcchins guns : 
036 c r l i b i r  .SO gun i n  t h t  t u r r i t  kind two c c l i b c r  .3O i n  b l i s t e r s  
on thL t u r r ~ t . 5 ~  >.n rddi t ionr .1  c f l i b r r  .3O gun ins ide  thc t u r r L t  WC.S 

rccoinmcnded f o r  1:rgGr tenks.55 

b. Thc grcc.t !riajcrity o f  i n t c r v i i w c s  s t r t t d  t h r t  E Sir-glL 
oo;!xirl gun w:~s s u f f i c i e n t .  ThcssF. rnswers wcrr bctscd on t h t  opinion 
t h x t ;  

L o a d i r s  could n o t  kbap cnathur ~ u nfunct ioning  c n d(1) 

lo rded ,  

( 2 )  	 In viL.rr of thc limitd q x c i  now i v s i l o b l ~  f o r  
s t r v i o i n g  c o r x i r l  mc.chini guns,  it is not  pmc-
tied t o  mount cmother mrchinr. gun. 

Tht.ro wo.Jld b i  insuf f ' i c icn t  s p i o i  f o r  t h i  :"in-
t i o n  f o r  d d i t i o n r l  kuns.

( 3 )  

C. I b s t  jun ior  o f f i c t r s  c.nd e a l i s t c d  m c n  shc-,iid 1it;lL 
imcginctiari cnd weri n o t  suf f io iLr . t ly  txpirit,ncr.d CCI d i s c u s s  ii". j o r  
ndvmcas. The Gtncr r l  Boord, United S t c t i s  Foi'c-s, Europccn '1htmth.r 
fttls t h r t ,  if thc  -bow. ob jen t ians  Erc avlrrconL, Lrnk o r w s  woeld 
f rvor  a d d i t i o n a l  oac.xir 1 guns, 56 

d. F i f t y  p c r c m t  of  the  intdvit-irccs s t : : tcd thi, c r l i b t r  .3O 
gun w&s s n t i s f s c t o r y ,  whhcrccs t h t  b r lnnce  dtssr ,d  5 c 2 l i t i . r  .5O cot-xir.i 
gun.57 T h t  fo?mLr group b'.std t h i i r  i-nsbvtrs pr imcrl lg  on t h i  q u i s t i c n  
cf r . m u n i t i c n  s s o w c g t  c c p n c i t y .  111- c c l i b t r  .30 rJun is mor& t f f i c i t i i t  
than t h t  c ' l i b a r  .SO cgrlinst p c r s o n n o l .  Jn c t h t r  i .csp~ctf i ,  thi. c t l i b L r  
.SO o f f e r s  dc l f in i tc  F,dvrntcg;s. (See %p;?mdix 1 4 ) .  All inturuieweos 
e.inph::sieed t h e  inorcfsed  shock  r .c t ion o f  tht, c.1ibe.r .SO gun en t k c  
SLrmen s oid ior  , 

t. ~ p ? r o x i m o t ~ l y  o f  thi. i n t t r v i t w c c s  st?tLd thky40 percsn t  
ntt6mptc.d t o  b c r c s i g h t  thc conxir 1 mcchinl; sun vrith .thL cFnn3n. This  
group r c p o r t t d  t t s t  t h t  mounts f r . i i ed  t o  kold thL guns I n  r.djust.mint. 
This d e f i c i t n c j r  inc1'wses t h t  t inL r s q u i r t d  t o  cbtcin t f f 6 c t i v c  f i r e ,  
und p r o h i b i t s  r m g i  ne-in. 

f .  The GLnerr.1 Borrd, Uni t td  S x t c s  Fora t s ,  Europsi'.a Thcrtbr  
rccovmnds tCu.t: 
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Wherever f e a s i b l e ,  a l l  tanks he equjpped wlth orie 
c a l i b e r  .SO coaxia l  rraohine gun In a d d l t i o n  t o  a t  
l e a s t  one ooaxial c a l i b e r  .3G gun. 

( 1 )  

In t k e  development of mult lg le  coaxie lmachine  guns, 
c l o s e  atzenLion be paid t o  ease o f  1oadir.L: Rnd 
s e r v i c i n g .  

( 2 )  

Coaxial  machine gun r.ounts b e  developed which w i l l  
hold t h e  machine kun p a r a l l e l  t o  the  cank csnnon. 

( 3 )  

64. 	 Guns Kounted on 'Top of the Turret .  

a. The Army Ground Force Egzipment keview Eoard reco:nmencied 
t h a t  a l l  t anks  be equipped with a c a l i b e r  .SO anT,iaircrsff maohine g u n ,  
cont ro l led  by t h e  tank  commander end mounted f o r  enplopient  e g s i n s t  
ground as  well as a i r  tar,qe:s.SD' 

b. Approximately 8 s  percent  of t h e  personire1 interviewed re-
commended r e t e n t i o n  of a c a l i b e r  .50 a n t i a i r c r a k  gun. 811 warted 
t h e  glwr s o  mounted t h a t  i t  could be employed e a s i l y  i n  the a n t i - a i r c r a f t  
role. 


C.  The p r e s e n t  a n t i a i r c r a f t  g w  mouots iverc considered 
d i f f i s u l t  t o  use. Many suggested that a ring niount would Le an in-
provenent. The chief  demand vas f o r  & nnwit which would pe r in i t  f i r i n g  
the  gun without exposing one's body t o  the  ex ten t  now requi red .  

d. N ~ n j iu n i t s  mounted c a l i b e r  .;O guns on t o p  o f  t h e  t u r r e t  
f o r  use by the  tznk commander a g a i n s t  s u r p r i s e ,  c lose- in  ground 
targets .59 The c a l l b e r  .3O sun was prefer red  t s  the c a l i b e r  .sU be-
cause it could I J ~ swung a r o m d  e c s i l y  and yulokly. The ;reat  in&>or i ty  
of in terviewees were i n  favor  of D c z l i b e i  .30 gun f o r  t h e  t a n k  com-
mander.60 They a l s o  reoommcnded t h a t  t h e  loader  f i r e  the  a n t i - t i r o r a f t  
gun. 

e. Speed and armor pro tec t ion  o f  n i r c r r f t  undoubtedly w i l l  
increase ,  never the less  i t  i s  t h e  opin ion  o f  t h e  Ge!ierd Eoard, United 
S ta tes  Forces ,  EuroFea.n Theater t h a t  t h e  va lue  o f  B c a l i b e r  .50 a n t i -
a i r c r a f t  gun i s  s u f f i c i e n t  to warrant i t s  r e t e n t i o n .  

f .  I t  is rscominended t h a t  8 1 1  tanks b e  equipped w i t h :  

(1) 	4 c a l i b e r  .50 h n t i a i r c r n f t  gun s o  msunted t h a t  
it can be f i r e d ,  withcuz exposur.6 of t h e  p,unncrls 
body, by e i ther  the loader  or t h e  t a n k  conn:.mdtr. 

( 2 )  	 4 c a l i b e r  .3O mnchine gun mounted  f o r  use by t h e  
t a n k  comrrander a g a i n - t  c lose- in  t.rzund t a r g e t s .  
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65. .irq Ground Fozce G$u&@nt Review Baord. P>ppcndix 1 5  c o n t z i n s  
t h -  pc r t ine i i t  rocomioiid=.tiocs of t h e  Army Ground Pcrcc Equiymont R W ~ W J  
b ? . r d  on  ?omiunizion. 

66 .  Type, LcXtth-atKd+':{&ht OC Tank hmuni t i cn .  

2..  i'hs u n & s i r n b i l i t g  of  o t h o r  th,i.n f ixed emmunition, .md t h o  
niod f o r  ho ld ing  do-.m t h c  ovore l l  l e n g t h  2nd w i g h t  o f  t ank  ;.nmuni.tion 
uorc indic?.tcd i n  t h e  d i scuss ion  of t h c  c h c r a c t a r i s t i c s  of t z n k  c?nnon 
(3ce p-?r?grr'.phs1+9 mti 50, cbovc.) 

b. The G c n o r a l  Bo?.rd, Unitcd S t z t c s  Forces, Europ 
urges th-.t %he%I- Dc hiicnt 7 s s i g ~  ? high p r i o r i t g  t o  thc 
of fixcd cmmunitl.on h r ! ~t i c  rcquircd p r f o r m n c o  and ovcr..llI zng th  
m d  i!JCight necessary f o r  22s.: o f  londing. 

67. Smokclcsr, ,?nd Flash less  ProDcllnnts .  

i?. The Army Ground Force Zquipmont Rcvic? 5 x r d  s t z t e d  c h n t  a 
t'unifonr." dini.-.nd Gxists for  smoltcl?ss and f l?shluss  propellmts.bl  T h c  
Europoan T h c x t m  of Cperations . nd  Tuiclftk Unitsd S t z t c s  kriiiy $roup dcs-
c r ibzd  t h e  dcmind 3 s  "urgent  and uniform".b2 Tho :,rrny Gromd Force R o v d  
nlm -sconmcndcd th7.t obscura t ion  o f  v i s i o n  by rnuzzlc b l c s t  bc rcduczd 
t o  3n l tabsoluto miiiiinum b y  m y  m.3ns.1163 

b. Th;. u r%cixy  of anlolcclzss and f l a s h l o s s  p ropc l lnn t s  -.nd of 
uncbscurcd v i s i o n  c m n o t  bc cvcr-cm?hosiz;d.6& 

(1) In t e rv i a roo3  u n i v i r s n l l y  lnnicntrd thc: i e s o  v i t h  which 
t h -  Gzrmns  loc.a.tdd jhcrican z m k s  bj t h c  gun f l T s h  m d  
smokz, ?.nd Lhs con t r a s t ing  d i f f i c u l t y  of l o w t i n g  unmy 
zanks. 

(2) The uiigoncy of being ab1.c io f i r a  thc f i r s t  :.c:c.urntc 
round :"?.s p o i n t x i  out i n  p?.r?gmph 50 c ,  ?hove. F?.st, 
3ccurz%c f i r i n g  r q u i r c s  t h n t  th ,  tnnk com.,?.ndor's 2nd 
gum.ar'5 obecrvz t ion  be unobscurad by muzzlc bl.?.st. 
Cbs- rva t ion  o f  i v s r y  ruund i s  ncrcsss?.ry t o  m?.!r;. propor 
rmgi:  zrd d z f l c c t i o n  c h i i e x  f o r  t h c  succocdinz round,  
Even ?,!ith 75mm guns ?.nd lO5m ho;,itzcrs, ?.t s h o r t x  
ranges, t ho  round o f t c n  stri!cds boforc: t h e  bl- .st  h::s 
cl-?.rcd s u f f i c i m t l y  uc pcrmit obsdrv?tion. Obscuri-
t i o n  of  v i s i o n  by niuzz lL b l z s t  m?lcos 7'611un x i d  90.m guns 
"ono sho t "  r.!oapons. 

c ,  Thz muzzlz 5rdcs m d  f o m ? r d  v m t i n g  pri::or rsducod. ohscurs-
tion of v i s i o n .  Hcvovc;., t i i L  muzzli: bre!cu incrats, :s  t h o  V!~:L&~Lof t h e  
p n  ma nccossi t - . tLs .?.ddinc undes i rnblo  countcr -wights  to Srosch .  A 
n::mbwr o f  :;?.nlc oomm-.ndms rc?ortcd t h a t ,  wi th  t h c  .v.uzzic: br?.k?, th,: olnai; 
s - c , ~ d.to conccntr- , ts  i n  Lhcir v i c i n i t y ,  knocking of f  th i? i r  hc l i i s t s  znd 
king it d i f f i c u l t  f o r  inf::niry t o  st:-.y on t h o  rc?r dsck cf t h c  tmk. 
It i61-s r!gruod, thog$, th7.t thc illuzels br-.k,: g r a t l g  in iprovd t h e  gun-
I I C ~  's obscrvnt :on. 
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pr ior ibj  t o  dcvdopiaont of smokul$.ss :nil f lq.shl-ss pro?ell?.nts .:nd t o  
pcr fzc t ion  of  o t n e r  mr-ns of di,minin?tinp obscurztion o f  v i s ion .  

68. 	 D i m  I g n i t e r  Tr-. 

a. The Arkv Ground Fcrce Equipment ikvien Board recomended 
t h a t  t r a c e r s  "be provided v i t h  a dim igni t , e r  i n  orde not t o  bl ind gw--
ners  or d i s c l o s e  gun p o s i t i o n s  dur5ng night  f i r ing."g6 lhropean TneaLer 
of  Operations and l h l f t h  United t a t e s  Army Group recoiiuneiided t h a t  il-
1w.finaticn com.ence a t  200 yards. 27 

b. The necess i ty  for improving night f i r i n g  c a n a b i l i t i e s  was 
ind ica ted  i n  paragranh 11, above. 

c. I n t e r v i e v e e s  reported t h a t  ranging i n  with t h e  co&xuial. m-
chine gur. i n  dayl ight  o f t e n  revealed t h e  loca t ion  of  t h e  tank and drew 
f i re  before  the tar@ coula b e  destroyed with c!-i.e canrion. The;, a l so '  
s t a t e d  that. German tanks had been locs ted  i n  the  same mnner. 

d. Ranging-in w i l l  have increasad appl ica t ion  uith c a l i b e r  .53 
coaxia l  m c h i n e  g.uns.68 Also, a c a l i b e r  .5p gun can e eniFloged a g a i n s t
t.2rget.s vrhich formerly !!o?ilC reqni re  t h e  tank  cannon. 29 DLn i p i t e r  
t r z c e r  vill. permit  m~&num exploi taLion of t hase advantages. 

e. It is recomiended t h a t  6evelopment of  di:a i s i - t e r t r a c e r ,  
with i l lwninazion coirmencing nt 3CO yards,  f o r  both  cannon and machine 
gun m u n i t i . o n  be a p r i o r i t y  pro jec t .  

a. inttervieyiees reimrted d i f f i c u l t g  in sensing 3 ~ 4 ~Tomids 
because c f  f a i l u r e  t o  detonate  on izlpact n i t h  the firoiLid. Incorpore-
t i o n  o f  a t,r::cer elenLent v j i i l  preat l j .  f a c i l i t a t e  sexsing. 

b. Incorpora t ion  of t r a c e r  i n  HE (high cxrilosive) and ''P 
{ v h i t e  phosphorous) rounds YU~increase  f a c i l i t y  of ad jiusLing f i r e :  

(1) InLsrviev'ees reported d i f f i c u l t y  i n  ident i fyin?.  rounds,  
p a r t i c u l a r l y  HE, 'men several  guns ..ere :"ii*ii~;-i n  t h e  
sane a r e a .  

(2) 	Lost  rounds of ten  o icur  i n  ~wootedare2,V and i n  terrain 
i , i l e rspersed  x i t h  g u l l e ~ - s  arid xivines 

( 3 )  	Both I-IE and !W were employed agaipst  tergeets i!:ith ver-
t i c a l  p r o f i l e .  U t i l i z i n g  the  hoight o f  t r a c e r  above 
t h e  t a rge t  as a .near.s of  a 8 j u d i q  f i r e ,  r,hen .Pir ing 
a t  v e r t i c a l  targets, was discussad i n  pz.r:.paph 8, 
above. 

c .  No information "'AS obtained from intarvie:!ees regsrrling 
t r a c e r  for  HE and 'AP round,?. The on ly  disadvantage ;mulcl  seem t o  be 
poss ib le  d i s c l o s u r c  of t h e  2ank's p o s i t i o n ,  even with d:in i g n i t e r  t r a c e r .  

d. It i s  recomaendad that. appropriata  a&en-.Iea 01t h e  Var 
De? artment: 

(1) Provide E t r a c e r  element i n  H 

( 2 )  	Give ser ious  considerat,ion t o  incorporat ion of a 
t racer  elelrent i n  HE and T m u n i t i o n  Tor tank 
EZ. 
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70. Crimping of Fixed Ammunition. 

a. The Arm Ground Force E e u i p e n t  Review 3oard recommended 
improving crimping. 78 

b. I n t e r v i m e e s  u n i v e r s a l l y  reported separa t ion  of 7% pro-
j e c t i l e s  from h e i r  c a r t r i d g e  cases. Separation of  7 h p r o j e c t i l e s  
seeined less extens ive .  Adoption of t h e  German method of crimping around 
t h e  e n t i r e  c i rcumference of t h e  c w t r i d g e  case  was suggested. 

c .  There vmre no  r e p o r t s  of separa t ion  of 90.m p r c j a c t i l e s .  
This nay have been due t o  t h e  liniisdd employment. of  M26 tanlrs i n  t h c  
Europzan 'heator .  

d. It is reco.iuncncied t h a t  appropyiate  agencies  of t h e  Var 
Department g i v e  h i c d i a t e  a t t e n t i o n  t o  development of improved cr imping 
f o r  f ixed amrtanitioc. 

71. Crimping Tool f o r  105mji Howitzer Amrrunition. 

a. The l0jm hovii;zers mointcd i n  tanks consti-Lute t o o  small a 
pjrcentago o f  t h o  t o t a l  numbcr of 1 C 5 m  howitzers  t o  warrant product ion  
of f ixed axnuni t ion  f o r  Chc tsnk ho-&tzcrs. 

b. Tho semi- fk-d  armunit ion can cause some reduct ion  i n  t h e  
r a t e  of f i r e  b x a u s e  of p r o j e c t i l e s  becoming wedgod au t  of line i n  t h e  
s h c l l  c a s x .  Many in tc rv ie? ,ees  renor ted  t h a t  thoy had bcen i s s u e d  a 
crimping t o o l ,  nh ich  apparent ly  had beer, procured i n  the  European Theater .  
Since Charga V I 1  i s  normally f i r e d ,  t h i s  t o o l  received i-xlensive employ- 
mcnt . 

c .  I: i s  reconurmended that appropr ia te  agcnci2s of t h e  Tv'!ar 
Ddpartment provide a s tandard crimping t o o l  f o r  1051,m hovi tzer  a m u n i t i o n  
on t h c  b a s i s  of  one pcr  1051x1howitzer  t a r k .  

72. &munition Lo;:, 

a .  The Army Grcund Foms Equiywnt  Xeviw Board, The European 
Tnuatar of Operat ions,  and Twclf th  Unitvd Staccs  Arqv Group rocomended 
ac t ion  32 t a k e n  t o  rcducd t h c  d i f f i c u l t i a s  cacszd by Pariations i n  muz-
z l e  va loc i t  and p?r?oO'mancc botwsw different l o t s  cf t h o  sainc typo of 
anmunition. f1 

b. Expurioncc has  sho1.r. t h a t  the rango dispersion 'uetvccn di:- 
f s runt  a m u n i t i o n  l o t s ,  cveii a t  d i r e c t  l ay ing  ranges,  is suff ic icr>L to 
causc misscs. Under combat cc:iditicns, it i s  not  f o a s i h l c  t o  s o  t istr l-
but< rcsupply Loads t h a t  cach bank h a s  only a m u n i t i o n  of . the sane l o t .  
Vhin s t o t h ~ ga tank,  i t  inay be p o s s i b l c  t c  segregate  t h o  rounds by l o t  
i n  t h e  stowage r a c k s .  HoyiJavar, th;l construct ior .  o f  stomiec bir.6, t h e  
pos i t ion  of thi: l a a d c r  with respec t  $0 thcm, t h c  s i zc  OS Lhc; l o t  i d o n t i -
i i c b t i o n  markings, and t h o  nocassit,y c f  h igh  r a t c s  of f i r 3  mako it im-
possible  for thif l o a d e r  t o  Yclcct rounds by l o t  number. 

c. It i s  rmonunended t h a t  appropr ia te  agencies  o f t h e  Yar Cc-
partment wsiw a high  p r i o r i t y  t o  reduct ion  i n  v a r i a t i o n s  betvucn pon-
der l o t s  and t o  i n c r e a s i n g  tho  ciuantlty of m u n i t i o n  i n  any onis l o t .  

73. Amnunitinn f o r  Training,. 

a. F u r s o n n d  in'cerviswdd s t r e s s 3 d  tho confusion ca.xjad by 
f i r i n g ,  i n  t r a i n i n g ,  ammunition Raving a d i f f a r o n t  t r a j c c t o r y  from tha t ,  
c f  ainmunition ,mod i n  k t t l c .  
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b. 	 It i s  raconmcndod khat t h e  \Tar EGpartmmC tc l tc  t h e  n:cdesary
o c z i m  t o  ~ l l o ~ i ! l a tthe sourcc of t h i s  conl'usior.. $; 
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~ L L .  	&oii R.%~ci;ig, 

8 .  The Army Ground Force EqEipment Reviev Doard recomended 
development of hyper ve loc i ty  armor piercing (IlVkP) pro j e c i i l e s ,  as vrell. 
a s  Coiitiniie~idevelopment 3f regular  armor piercing ariunuiuticn and 
AFC), and o f  hOlloi;-shaped charge f o r  a r t j l l e r y  projeotiles. '72 The 
Xuropean Theat,es of Operatirins and Ti;elft,h United S t a t e s  L r n y  Group recm-
melxled development of hd.101: charge for  " a l l  ca l ibers  froin 7 5rm up".73 

11. The des i red  armr pierc ing  pro jec t i le  must have a proper
t?alance between a rmr  penetratio; and accuracy,. Intervie:!s reveal ed 
t .ha t  c f r e c t i v e n m s  a f t e r  pei iotrat ion is secondary. Tke fo1lov.j.i-lg evalua-
t i o n  o: currant1:f standard -c:eapons ind ica te  the accuracy required: 

(1) 	The accuracy of '761171 H'IAP is  excellent.74. 

(2)  	 The accurccy of lO5m honiSzer HEAT i s  unsa t i s fac-
tory.75 

( 3 )  	While '%mi M62 14zs preferred because of i t s  Z l a t t e r  
t ra jecwwy,  parsonnsl intervcewer; considered t h e  ac-
curacy of 75m AFC. E61 sat isfactory.  

( 4 )  	L n t a r ~ i e ~ ~ r e e sreported tha t  most tank f i e h t i n g  t c o k  
place a t  ranges under 1530 yards .  ic raigss up to 
approxinstcly 17MJ yards, the t h e o r e t i c a l  c r o b ~ b i li t y  
of h i t t i n e- a tank. n5.en t h e  range

I 
is ueterndned cor-

rectl.y, is t h e  same f o r  bgth 75nm P.PC. bf61 and 7 6 "  
AFC . I$&!. 76 

c.  I t  is higkly der;irs.bLe thaz on ly  one type o f  armor p i e r c i n g  
a r m m i t i o n  be includsd ir. t h i  bss ic  Load. Because 0:' i t s  g r e a t e r  effac-
t . iveness  a f t c r  genetrat inn,  an :iPc (armor piercing cap) type p r o j e c t i l e  
i s  ccxsiderec: t h e  idea l .  If an A W  type p r o j e c t i l e  capable of t h e  neces-
:;arg armor penctr 'a t ion cannot be p o d w e d ,  e i t h e r  XZAT or  HVkP projec-
t i l e s  shculd be provi ied.  Inclusion of HVA!' or H E b  i n  t h ?  bas ic  load 
should be i n  accordance with t h e  following pr inciples .  (It has been as-
r,w.ed t h a t  both W A F  m d  IiLA'J, havinz t h e  necease;y penetrht ion,  can  b e  
d eveloped .): 

(1.j 	 I n  ordi:r t o  have only one tjrpe of ir;im piercing am-
nunit ion i n  a tank, HSAT or  f1VL.P should comp1.etelg 
replace AX. The l a t t e r  i s  not required fo r  a n t i -
concrete rdss ions  s ince  1% with a concrete p i e r c i n g  
fm;2;ci s  sniisfactor$.77 

produc ie  i n  s u f f i c i e n t  quant i ty  t o  meet 
ercing requirements, it shwiid be sel-
T because o f  higher  poss ib le  n1uzz1.i: 

velouit,g. 

If l!VAP cannat be procluczd i n  suf f ic ien t  quar- t i ty ,  t h c  ( 3 )  
necessi ty  for h.ol.dlr,g amnunition types t o  a miniinum 
ciictates Eelect ion of tiiiiZT. Eoiuever, t h e  accuracy o f  
HbAT nius'b be a t  least  equivalent to  t h a t  o f  75mn APC. 
1,161. If t h i s  recpirement mi-not he m e t  W A ?  should 
ba selectod.  

- i t0 -
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(4) If an iIEAT round of sa t i s fac tory  acruracy and g r e a t e r  
effect iveness  than  HVAP a t  l a r g e  angles 02 a t t a c k  c a n  
be developed, it should be seiscted.  

8. The Amy Ground Force Zxipiiient Review h e r d  recol.rended
developn.ent of a high explosive round having: 

“ s u f f i c i e n t  velocitjr t o  i n s x e  pic-point accllrscy <.E d i r e c t  
f i r e .  Ini’iial ve loc i ty  should be t h e  h i s m s t  poss ib le  con-
sistect w i - h  good fragnentation, control  of r icochel ,  and 
minimw glln tuhe  erosion.1~7g 

b. A l a rge  majori ty  of personnel i.ntervie:.:ed considered 75” 
HJ3, M48, supercharge, t h e  i d e a l  high explosive round fo: t a n k  m . 7 9  
Explosive content ,  can t ro l  of r icochet ,  and esse o f  adjusti!;ent ~ ~ i e r a  
considered more important t h m  high velocit,y. Fen i rkerviwrees  pre-  
f e r r e d  the  high ve loc i ty ,  7 6 ”  HE, ~42Al. 

c. The necess i ty  for maximum burst  and fragmentation e f f e c t  
i s  obvious. Two other v i t a l  reqt‘iremeats a r e  not as  c lear :  

(1) The terminal  vel.ocity must be such that t h e  gunner 
can maxe range changes “equel t o  the depth of t h e  
burst or. t h e  groimd.”80 A gunner can do t h i r  wi th  
75m fl3, MhBa supsrcharge. It i s  not  2 o s s i J l e  wi th  
7 h .  HE, Will, the terminal veloc5.t.g I s  t o o  high,B1 

( 2 )  	 I n  general, more er’fective f i r e  i s  obLained vith a 
DELAY fuze than wi th  a SI;Pi;;P.CljTCK setti.ik.81a Tine 
mLzzle v d o c i t g  and delay eiement i n  tki! fuze nist be 
such tha t  t h e  resu l t ing  richochet is eas; t o  ad j u s t .  
Ricochets with 7 5 m  HZ, N,8, suyerchzrge wid1 .05 
second dslay fuze a r e  sa t i s fac tory .  Thocje v i t h  76m1 
HE, M42Al  and .O5 second delay fuze t r a v e l  t o o  far  
hefsre biirsting. 

d. The c h a r a c t e r i s t i c s  recorrmended by t h e  Army Ground Force 
Review Board ;nay re~u1.ti n  p r o j e c t i l e s  of t o 3  high a aiuzzls v e l o c i t y .  
Therefore ,  it i s  recamended t h a t  high explosive pro2ect i les  developed 
fo r  tan!< guns have the  followir!g charac ta r i s t lcs :  

(1) aubuazle ve loa i ty ,  explosive content, f r e s i e n t a t i o n ,  
and cont ro l  of r i noche t  sLnilar t o  75rm HE, m,
supercharge, r a t h e r  than t o  76mn HF., l~Yt2111. 

Muzzle ire!.ocity such t h a t  t h o  gunner can IMke range(2) 
changes equal to the  depth of t h e  D u s t  on t h e  ground, 
a t  all. ranges. 

hiuazle ve loc i ty  and DELAY fuze such t h a t  r icochets  d o( 3 )  
not have il g r e a t e r  length of t r a v e l  and he ight  of 
burst  then .those of 75nm HE, W8, supercharge, with 
.05 second de1,iy fuze. 

b;-j” er.plcsive content and fragmentation c o n s i s t e n t  ( 4 )  
nit3 muzzle ve loc i ty  and accuracy not l ess  t h a n  t h a t  
of 75m HE, L W ,  supercharge. 

7 6 .  	 Raduced Charge+Hiph Explosive. 

a. ~~mGround Force $quipmeit Review BDard recommended a e 
duced charce HE round llfor use by t a n k  deslroyers  i n  i n d i r e c t  

- 41 	 -



R-&s-T-+I-C -T-&U 
~ I_.___ 


b. Personnel interviel ied unanimously s ta ted  t h a t  a reduc?d 
charge RZ round v!as uiinecessarj f o r  use  by tanks.  in t roduct ion  of a 
;edcceo charge r o u ~ df o r  t h s  76.7~~1gun i n  t h e  Europcan Theater  ciiused 
confusion amotig tank c r e ~ ! s . ~ 3It is recommended that r e d w e d  cIiary,e
hi n o t  be provided f o r  tankc,  egcn i f  they rep lace  tenk  510sti-ozei-.-?Is 
Lie flnj a r  a n t i -  t ank  on,leap1. 

a.  All pe;:soni?el ii?i;s:.vi.wed s t a t - d  :hat a mi-ely screstiiiig 
s.ioi:a, such a6 EC base e jacc ion  o r  e.:iission, was n o t  needed f o r  tank 
Caiinoa. On 3 October 1944, t h e  European Theater of Oporations inj'orr:red 
the 'Var Department that  .Ltiis type  of air;nunition was n c t  iieeded f o r  tank  
p ~ s . ~ ~ ,This 	pos ih ion  112c i 4 t e r a t s d  i n  Mzrch l'J$5.85 

b. 'Yhi?.e phosphorons "18:s wll  .li:cod by a l l  pei' o x e l  because 
of i t s  combined casua l ty ,  incendlar:v,, and srmke ' &stances 
Irere repor ted  i n  vrhicii it hnd caitsad enemy creks  t o  abandon t h e i r  t anks .  
d fev i:Tl:c.nriowJees had actual l ;?  seen white  phosphorous set a taidi on 
firs. Its er ip lo~nont  a c a i n s t  tanks resul.ted f rom t h e  l a c k  of ernor 
pierciiip r u u r d s  capabl? of  ?cnetr,\ting heavy 3aririan f r o n t a l  armor. 

C. Ir. sonjurict?iCjn u i t h  iLs other  c h a r a c t e r i s t i c s ,  all.  person-
ne: considered the .5ncend.iainy vwer t i e : :  of whi:e phos$iaraus s a t i s f a c -
tory l o r  nornal u s e j  i . e .  mploymxit :leainst personnel, , i ; u i l d i n p ,  etc .  

t i i d  riot vanL it repiacetl by a p u r d y  incendiary p r o j e c t i l e .  B 
. : , :a jor i ty  d e s i r e d  i t  augmenied by a flane producing round. Tfle 

reiisori f o r  t h i s  dermnd i s  t h e  d e s i r e  for a r e l i a b l e  m a n s  of sa t t in , :  
tnrilcs on ii1.e in t h e  absence of i n  arnur p ie rc ing  rolltid, 1:aving 'tk6 
requircci perfor!nance.87 

d.  T ~ QGwopean '&,cater of Operations a!id 'i4felWi U~iik,?u 
S t a t e s  Army Group reco~woiendr;?.im?roveo incenciiary f Lll.orz for %ll 
types  of i r t i l l a r g  ~1ell.s.lltd 

e .  The General Board, UrLtod  S t a t s s  Forces, Suroyan Tlloater 
r.econmends tlist: 

(1) 	FurePj  screenin& sl:iokr:, such as 75!11rfl€iC base emission. 
hi89 or 105h HC base e jec t ion  L?&? not bc provided f o r  
te:k cannon. 

(2)  	 Irqiraved i n w n d i e r g  f i l l e r s  f o r  arLiJ.?.e q r  she l l s  not 
repl.ace :!bite phospkorous for  tank ca,mo:i un lezs  such 
f i l l e r  hac Lhe casualty and moke progerbies  of whiti+ 
ohc s!>nDroils , 

( 3 )  	 I,,y?rovr?d incentiiary fil.l.t.rc Cor a i - t i l . 1 ~ : ~s h e l l s  be 
ut l l ieed .  f3r an incendiar:/ r0ur.d for  la< camon, t o  
augiiient ' h i t e  ,p!iosohorous, i f  armor pierc3xLg3 

rouridj Iiaviii: the racjiircd ?er formnce  c:ir:not be 
daveloped rrnd i f  such iricendiary f i l l e r  i.s a inore 
r e l i a b l e  ::ieans oi s e t t i n g  ta.nlcs CII f i i -e  thm v h i t o  
phosphorous. 

' 7$ .  -___ ~. Devdo?rnefit of  il1wi:inating s h e l l  -713,sI l . lwninat ing Shel l .  
recoinmended i n  paraeraph 11, above. 

79. 	 Canistcr. 

a. The Ani17Ground Pcrcg Equipment Review Board rocoimimidi:d 
developnicnt d improved c a n i ~ t o r . ~ 9  The Zui-opoan Yrieater of  0pei.stions 
and T$iel.fth United S t a t s s  Army Grolip 
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a. Fursoimol i:?tzr-vimz?33 cortsidorzd Lhc fol1oc:ing disiribution 
s s t i s f a c t o r v ,  as a goti?ml ruls, €or  tank guns: high d o l a s v i e  - 701;; 
arnor pi.orci:ig - 20%; v h i t d  phcsohorous - 1.0$; I n  g m x o l ,  chcs5 f ig-
UY'SS nrc cs,.!parablu to -she c m a d i t i i r  cf 75riio., 76mn and V h i  t a n k  ani1 
tank c!cst.rgyycr amnun.ii;ion i n  Lhe ::uropc.ar. ciir,qpaign frojii Junk 19th 
through January l ' jL5 ,  a d  to t h u  purcantagcs rsconmnci.?d by the Z i m -
p a n  Ttioxtcr cf 0pmatioi is .91 

h. D3ta on a.nmiu^.ition xp i lnckd  by 105x11hoi.itzur inauntid i n  
x d i m  tarks i s  n o t  :ivai 'tablo. Y'hi:  pt;rcunttlges rmomcndcci by t h o  b r o -
pc;n T h e a t u r  of  Cpsrzt ions ?."11.:; t o  botri a r t i l l o l T  and tank ho>,:itzcrs 
and incluc'; 90% hizh  d : ~ l . o s i v ~ ,  7.57; v h i t 9  phosphorous, and .5X 
Because o r  t h e  cmal.1 p r c e n ' q y  0: 11)5m.,i ho!vit%er,s mnouuited i n  tanks ,  
productiorr i n  accordmce with t h e x  p e r c a t a g e s  should provids sui'fici--
en; q i i a c t i t i e s  nf white  phosphorous and IiEAT t u  meet tank requiremnetits. 
However, as recormended by -';he Arriiored Section, F i r s t  Unituc! S t a t e s  
krq ,  t hc  baaaic lo;d rmot incl.r;dc 205 HEAT and 10% w h i t e  phosqhorous in 
order 1.0 p r o v i d s  e;.ch Lank I s u i f i c i e n t  rounds for one or  t x o  tar-
gets.?3 

c. It is recalr.lended tha t  ammunitior. f o r  tank guns a n d  hoi:<it-
zers be produced i n  such c;ua,nl;ity -~lii?; bns ic  1 3 a d s  can i n c l u d e  7(J% hizh 
explosive, 20% armor piercing, and lO:% .,bite !?:?oupkorous. 

PUz s  

Kt , zm-q-_F!iues. 

a. The Amy Ground Fcr:e Rquiyxnent, Review EcaPd recomrieriiled 
that.: )'alltypes  of jnproved f u z e s  devsl.oned lor a r t i l l e r y  camon should 
bs provided i n  t,ank. . .asmuiiit:ion, 

b. Norm1 Lime f i x e  Iias always been considered outsj.de t h e  
scope of  -Lark [I;umerg.95 The i2teerviev.s rsveaied no reason fo r  c h a n g i n ~  
this p01icy.96 %le u s e  t oof  present, proxin,ity (VT) fuzes  is ~ . i x i t e c ~  
w t i l l e r y  t y p e  f i r i n g .  The ex ten t  of t h i s  f i r i n g  bj Tank guns is t o o  
l h k t e d  t o  r a r r a n t  introduc-don of fuzes ~uns!Lzecl t o  d i r e c t  1ayir.g. 

- 1,3 -
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AGFEHBR, Par t  I, Annex N. par l 4 b .  

lnforniation m m o  No. 6 APV&.WSuction, ETOLTSA, il. Docanbcr 194G-
Statenwnt  of  Corporal  ''%?-lis, 761 TanK &tt ,a l ion,  rzcorciocl 3.r. 
memorandum AFVK'I Sect ion,  E,TGUSA, subjeci;  "Report of T r i p  to 
Ar~niesl~, 7 Deceifiber 19114. 

ETOUSA Cable Ex-51978. 

L t r  SHA,s, subjec t :  "%liii.inatior. of Non-Zsscntial iciui.:x!:ent 
25 March 1945. 


See also AGF Combat Observers ileport by Col.  George 16. Dean. 


See also repor- t  of Soard of O f f i c e r s  ap:?ointed by S O  196 HC& l?fLrst 

US Army, 19 JUL:: 1944, da.ted 30 Ju ly  19W1. 


XTOUSA Study, see note 30. 


AC-PS8dJ P a r t  I, Annex N, par l & c .  


ETOUbA Study, see  nots 30. 


itr Hqs ETOUSA, subject :  1 ~ A " i t i o i i  TJa:; o f  Siipp?.ply", d a t e d  3 ILirch 

194.5. 


Ibid. 

Ltr. Colonel  P.C. Cains, Armored Officer, Firs t  US Army t.0 I.%. C o i .  

W. Nei l ,  Armored Off icer ,  P i f toenth  US Arw, 7 Febru?rg 194.5. 


AGFEIIRR, P a r t  I, Annex IV. pir 1 4 d  (2) .  


FM 17-12, Tank Gunnery, 10 Julx 17&, par 60b ( 2 ) .  


See a l s o  docunient r e f e r r e d  t o  in note  93. 


IPS, iiqs ETGUSA, frori? G-3 t o  Orcinance, subject :  "75nin i inunu~~~i i ; iou  

Q d i t i e s " ,  9 June 191:4. 


IRS, Hqs ETOUSA, from JPVP?'.' Section t o  G-3, subjac t :  l'?c'i-eezii?gof 

75.m APC, U61, k e r b  Loaded, d a t e d  25 Ida:! 191;5. 


Fld 17-12, Tank Gunnery, 10 July 191r4, pal' 60b. 


I b i d  . 

101. See a l s o  .4GF Comht  0,servers Report by C U I .  Georee M. Dean. 







Tank com;ianrlurs be j.ssuod o:.c!iniary Linouul ir : j ,  irr-
espcctivc of development of tank-inounted n c r i s c o p i c
binoculms.. 









OLD STYLE FUUDREST 

llLW STYLE HEADREST 

FIGURE: 2 




" .  - -
bolovi, m c  unsntisf:.IC to r ~ :  





(1) Cocsidorction lx givcn to cssenbly of s o k n o i d s  by 
scrcws instccd o l  r i v c t n  t o  po rn i t  r.dnor rcp?. i rs .  

(2) 	 Thc solenoid susp.;nsion brrcket  x d / o r  s:liv?l on 
coxt-i-.l nccPiin.2 guns bc: 50 design,.d thc'; it .:rill 
no t  loosen. 

( 3 )  	Foot, as wl l  :.s hand, e l c c t r i c ? l  f i r i n g  bc p r o -
v i h d  f o r  thc ;urrut vie.qio:~s in fu tu re  t,mirs, 
m d  th::.t prLsont s t m l o r d  t m l c 8  bc aod i f i ed  t o  in-
corporat,: t h i s  :'ea-hwc. 

C .  Th< .tLndzncy of thc: powor trnvorstj .to dcv,;lop d r i f t  KTS 
ncr.t , iond i n  pa:.igr:.ph 18, abovir. 

b. 	 I n  ;ight, t m k  iK2b, which was not equipped i.cLih c.1 r - . ~ ~ -

i l i - . r y  E$:nx:ttor,  it xas rcportad th2.t thc powr t raverse  -.!cs ;ISC-
iouz d r ~ ' . i non thc! bat?,crics. 

c .  l l i f f i c u l t g  i t i s  o:cp,ricnccd i n  tht. i r intsr  b o c x s e  of mo-:r, 
.Ac. ;;uttin; iwLo thc turret rzcu .?nd frcczjng thc t u r r e t  so it could 
not  11c t r n v e r s c d .  

d. 	 It i s  recanni&cd thp,t: 



131. ,$lcv,2ti o n  qu3dT 7nt,. 





103, Conclusion. >.?erience i n  t h e  Zuro>ean Theatel- ir6j.catP.s 
neeti f o r  the  changes a n i  developrmt s i n  tanii gunnery kechnicye re-
coiiwendeci i n  paragraph lo4 !xlo-;l. 

104. Recomiendet>$tis. It I s  recomended t .hat:  

Uepartmnt publ icat ions be r e v i s e d  t o  
vis ior ,  of f i r e  l y  t;,e p l a t o m  comiander 

mist not  Ls eicterided t o  t h e  p o i n t  o f  destrcying t h e  i n i t i a t i v e  of t h e  
ind iv idua l  tank c o.mandar. 

b. Appropia te  a:;eiicies 01 t h e  ?!ar De??.rtiaent devel.op a 
siinple method 0:' f:im adjustneint for h i E h  ve loc i ty  " m i t i o n ,  by $ h i a h  
t b , e  hsil;iit of 'vrocei* zbove a v e r t i c a l  target .  can bs  coimerted i n t o  che 
proper range c h a n p .  

c ies  of t.ho Var !hprt!iieflt iiivestiF3t.e 
bUK5T" procedure as set  f o r t h  i n  FLi 17-

cLes of  t h e  '?a? De-%rti.lent develisp t h e  
nique raquircl! t o  provide taplilts iii.t.h a 

simple, quick,, and sccura;e m i i t i h d  oT night firing, 

e .  The s h i n :  stake and intersection methods o f  ci.& fir-
i n g  be ret i t ined i n  Fkri 17-12, Ta:G Gunnery, 10 J u l y  1744, a s '  c:cxdient,s 
?anding a v a i l z b i l i t y  of  nore w i t a b l e  methods. 

f .  A p p r o p r 2 t e  ''!a? Depsrtn.ant publ icat ions k ?  r sv isnd  t o  
r e l i e v e  tanlcs frofi ' t h e  i3espons ib i l i ty  f o r  suivoy and f i r a  d i r e c t i o n  
i.ihen eni~!.oyec; as rel?iforcing a r t i l l c r y .  

g, hppropr iz te  agencies  of  t h e  War Deprtincnt dcvelolz a 
mstliod f o r  c leaning cemion -tubes under cmibat condition^. 

11. i ipproprbte agencies o f  t h e  Yar De~?artm:ilt <at,ei-rxine 
vrhether preswibed  mmthods of .adjustine, c a l i b e r  ,30 MP717r;4.machine 
guns should be raplaced by t h e  !irmored School. niethod descr ibed in 
append!^ 6. 

i. d r ? r o p r i a t e  "br Department agencies  develop: 

(1) A methcci of removing moisture  condensation from 
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a t c r i o r  lensas of  tank s i g h t s  vhich does not i*e-
quire removing i?ights from t h i r  lr,ouri~~s. 

(2 )  	 il fully effective method of ?rcvcni.i:?& noisture 
conr'?ensation on ext,erir>r lenuss  o f  n i&Cs .  Fend-
i n g  such d.wolopnent, t h s  us8 of gas inask a n t i - c ! i m  
shcd.d ?e inccrgors tad  i n  ap,ororriczlc x;dicizt , ions 
as an mpodiant  method. 

j. ; lppropr ia t s  TSr Departmei-it ageacids eStaXL:sh an adcquzte 
al lawance of o p t i c a l  cloaasiiig ina te r ia l s  for  use i n  tariks, and t h s t  
such mata r i a l s  be Issued as a !:it Lo b!i inclubed i n  the oi"ficl.nl stow-
y c .  The k i t  ~ l i o i i l dinclude $. 	 convm-box t o  be mountcd i u  t h o  t~bi-~t  

rent t o  t h e  gunner. 


105. Conciusior,, Z.>sri<:ilca i n  t n e  Xuropem Thoator  i n d i c a t e s  

t h a t  certain changos a rc  rm,uirGd i n  the m p l i c s t i o n  G f  ti'aiiili-qr z e t h - 

ods 'and i n  t h o  onphasis t ~ l a c e don var ious  phases of t snk  .QIZWJ-~. 


106, ileconrmda:i~m~, 1:: is rccomefided tha:: 

a. Approorizto 'Ir Dqertmont publ ica t ions  hs r m i s o d  t o  
provide greater omphasis on adjuzbmcnl of t h o  pov!er travcree t o  dk.5.-
nate d r i f t  and tklat t h i n  adjustment be included in gu:u;ers prof ic ionuy 
tests. 

b, Approgriztc 'kr Co.artniont prikli-ations be  revised t o  

r e c c g n i m  tlic f z c 5  th:,::, t h e  u l t i m t c  objective of  cre'jr drill is coi !bet 

sl f ' ic icncy and ,that t h i s  ob jec t ive  be emphasisaa i n  t m i , i i n g ,  


c ,  Tho "'2r J h e r t " t  talc2 t h s  ncccssary a c t i o n  bo provida  
,tank c r a w  n i t h  accurate i n f o r m t i o n  01: t h e  rang32 a t  :!hic!i American 
p m s  can p i n e t r a t c  e n w - arinorod v e h i c l x  as mo1.l as .:hc rLmtos a t  which 
e n e q  guns c a  pen&rate  ;;e~,crj 

d. Appropsiato L!ar Cepartmont p u b 1 . i ~ ~  t 
rocluirc great,:? .mphasis  on annor jxne t ra t ior i  c a p  
aiid cnc,my tvetipons, and t h a t  this subjec t  bc includsd jli gunmrs' pro-
f i c i c n c y  tests. 

e .  t q J ~ J r O ] T i & i ; Caeanclcs of t h e  %r Dapnrtiaent provido morc 
r e a l i s t i c  aids,  such as niod.cl5, fL:l-scale mwk-ups, ancl captured t,anks, 
f o r  t r a i n i n g  i n  rccogni t . ion  of' one,ny tanks.  

f .  Appropris t  o 1Vaarx Departmmt pdoiicatl.ons by revised to 
requuire groats? emphasis on recogni t ion t r a i n j a g .  

g, Apnrooriet  3 Var Dapartmcnt agci lni is  i n v e s t i p t e  khhe pcs-
s i ' o i l i t i c s  o f  r e c o g n i t i o n  of  enin& t a n k s  by sound. 

h. Appropriate  l;lar Dcpr:mn% publ icct iono bo r c v i s e d  t o  
oliminntc t h o  standerd lOOC i n c h  mcvird t s r g e t  cc'urijc as ez quali_"ica-
tion rcquiremont f o r  taillr machine gun. 

i. ApproprLatc 'far Dqartment y h , l i c a t i v n s  bc roviscd  t o  
provide that gu:mors 1 qmlif i .ca$ion r c q u i r  o succ o3'ssfu~lC O m p h k i O t i  Gf 
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2 Tipins  co7ursi: i ivolving sK3onrised iiist,r~>c'donalf i r i n g  of at  l e a s t  
100 rounds of s m v i c c  o x w d t i o n ,  inclufiing a sui ta l le  c!ualiL'ication 
t 3 S t .  

j. The 'Tar De,;rtx& raau ix  increased ornuhasis on combat 
f i r i n g  f o r  crcx, s c c t i o n ,  and p l n t o m  t r a i n i n g .  

k. Appropr ie tc  ?!or De? i r tmmt  agencios grovidc targots 
>.i:lichd i o n  h i t  \!ill.produce thu  c h a r a c % u r i s t i c fl-ash of ari armor pierc-
in;; : ) r o j e c t i l ~  s t r i k i n g  amor. 

1. a p p o p r i a t c  'rar D o p r t m n t  apn:ies provirlo m r c  mal-
i s t i c  m d n E  targ;i;t ranges. 

m. Appropi-iate 3ar D o y r t m m t  agcncids provide d i s i n t o r -  

m i ; d  uipiros t o  C O i d u c t  th; iirrrq Ground Porei: Tsnl: C i w r  t i u W e i 7  Tests. 


n. Anmo,;miato Yar Departm5nt publ ics t ions bo roviscd t o  
inclurio gLinnurj &kt a c t i c s  t r a i n i n g  i n  eni?loy,wnt of  tanlts i n  towns, 

0. A t r a i n o r ,  siir.ilar t o  t h e  a n t i a i r c r a f t  "Dome 'I'rzimrJI, 
bo d i ;vc lop~df o r  t a &  gunixry, and be Nade available f o r  year-romd 
usc t o  cnablo t a n k  g u m i ~ r sLo r e t a i n  thcrir proficiuncy. 

107. Conclusion. Lxpariencc in t,hs Urop~ai : Thzatcr bidiCZtUS 
%kaL t h ?  maasurss racommu:,cd i n  paragraph 1008, below, are necessary 
for  tho a t ta i rmmi;  o f  iii1ifcrd.y high s tandards of tan!< gunnary i n  train-
i n g  and Tcr thG m ~ i n t o m n c ~  stanGnrds i n  b a t t l e .0; t ! iosc 

M. a ? g n - i ! ! + h s .  It i s  rcconi;i:ndar: thaL: 

a. Trie Tar T)api ' iwnt t eke  t h e  necessary 2 . C k i G l l  t o  ir:su.re 
that. t.rainir< litai-attlre, i n c h d i n g  technique  of employmilt , i s  avail-
able a i i tomt ica l ly  st. t t e  saxe t h e  ne';: equipment i s  i ssued  t o  u n i t s .  

g ive  serious cons i6era t ion  t o  e s t a -

c. Approprizto agerxies  o f  t h e  "hr Deprthienb require all 
ar!mreC: o f f i c o r s  t o  t a k e  a ,gu"y course. 

d. TLie 1jar Uepartmnt adopt e i t h e r  of the following s o b -
t . ions  as a means of prov ic ;bg q u a l i f i e d  tan!< creu replacarients: 

Limit  talk ere"! re~~lncementc;t o  one category,  rime-
ly, %n!m'; crewanll. To qualify as a tank c r e m a n ,  
t h o  rci>iaceaent m u s t  be ;&& q c a l i f i c d  both as  a 
gunner and a s  a d r i v e r .  

If the  awilable  t r a i n i n g  time does not ? e m i t  the 
c o i n h t e  t r a i n i n g  of tank creuiien, l in i i t  the c l a s s -
i f i c a t i o n  t o  "drivers" and "gunners'l. In a d d i t i o n  
t o  being fuliy q u a l i f i e d  i n  tenk dr iv ing ,  drivors 
must a l s o  be q u a l i f i e d  i n  ueapor.8 mcunted i n  the 
d r i v i n g  c o n ~ a r t i i m l t ,  Classification as gunner & 
;nclude quutlif icetion i n  the  standard gunners '  
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qir.1i i i c a t i o n  course as prescr ibed by t h e  !'hr De-
p a r t n e n t  (See recorruucnriation i n  par  2!+, above). 
The degres  of q u a l i f i c a t i o n  arid score should. be 
entered on t h e  AGO Form No. 20. No ren3.ac~ment 
who h a s  n o t  q u d j . f i e d  a s  e i ther  g u "  01% d r i v e r  
should receive a classificat5.on nui.ber f o r  any po-
s i t i o n  wit!iin a tank. 

e .  The 1'%rDepartment provide overseas rep1acw.er.t depots 
vrLtki t h e  pe~-soimclend m t e r i e l  necessarjr t o  provide r e f r e s h e r  t r a in -
i n g  f o r  tank crex replacements. 



U4UImhNT 

S6CYICli 1 

GhlhF'L 

109.. Army Ground. Force Equipment Review Board. 

a. The General Bsard, United S ta t e s  Forces,  kuropean 
Theater coholudes t h a t ,  i n  general, experience i n  the  Puropem Theeter  
i n d i c a t e s  need f o r  t h e  equipmmt recommended bj tho Army Grormd Force 
Equipment Review Bcard , a s  descr ibed i n  Appefldices 9 ,  10, 11, 12, 
15 an6 16. 

b. Therefore ,  it i s  recommended t h a t  s !~r . ropr ia t sn c e n c i e s  
of' t h e  YJar D€pErtmtnt e x t c u t e  t h e  rtcommmdaticns o f  t he  irmy Ground 
Force Equipment r i ev iw  Doai'd quoted i n  the  above appcndioes, ns 
q u e l i f i e d  by the  comments of - h e  huropEan Thwte r  of O p e r a t i o n s  end by 
t h e  reconmerdntions in t h e  follovnnp, paragraphs . 

110. BecGesity for Hew &&hods of Destroying Toeks. I t  i s  TLGOE-

mended t h a t ; Cepurtnient i n s t i t u t e  axhcustiva rzs ta rch  i n t o  
entlrtly ne-#methods of destroying tanks.  

111. S impl i c i ty  o f  Operation. It: i s  reconimendtd tha t  meximum 
s i m p l i c i t y  of o p e r s t i o n  for '  thc cr6w membbr be edoptcd ES .G i'und:?-
mc-ntnl p r i n c i p l e  o f  f u t u r e  davclopmcnt. 

8. The 1 h u r  Department scriously oonsider incornorat ion o f  
l i q u i d ,  or s i m i l a r l y  protaoted,  ammunition stowa;c i n  ull future tunks.  

b, Ammunition s towngo having t h i  f'ollowin;T, o h o r s c t e r i s t i c s  
be i1icorparrt6d i n  f u t u r e  tEnks: 

(1) 	A racdy rnck onpabl: o f  holdinp, irk L a s t  10 reunds. 

3u lk  o f  t h b  emmunition s t a w d  under ihe f l o o r ,  
unless .-qual p r o t t c t i o n  f rom f i r a  can Lt obteinLd 
i n  tht:  sponsons. 

( 2 )  

( 3 )  	 S l i d i n g  covtrs, or  other suhs t i t u t a  for hii igtcl  covers ,  
on ammunition bins. 

Xmmun~tian removal from stcwngo racks n o t  dFpcndsnt 
on Traversing th.6 turrst.

(4) 

c. Tho h a l f  f l o o r  he oonsidcred u s a t i s f a c t o r y  f o r  f i g h t i n g  
compartments. 

d.  Tas t s  be  conductid t o  det t rmins vrhttner tl full movi.ng 
f l o o r  or 110 f l o o r  should bt incorporated i n  fu lu ro  tarks .  

e ,  A l l  tunks q u i p p e d  w i t h  a no floor fightj .ng conipsrtmr.nt 
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De n r o v i d c d  with a f j o t  r c s t  f o r  the cunner, fo ld ing  plutforrn f o r  
. t h L  t L r &  oom,s-ndcr, rnd F. 3 6 6 t  f o r  t h e  loader,  

113. Cner?ctc;rir:ics Comron t o  e l l  Tank Cnunon. I t  i s  rtcocc.inded-t h r t :  

a. I',ccurecy and ef fcc t iv incns  be considertd l;lx3 o s t  inipor t-
e n t  c h n r i c t c r i e t i c s  i i i  ccnnon t iseqn.  

5. TI:€ 'gar Ijeper'mant coas idsr  fA tribe l i f e  of 2OO-300 ro;u;ds 
of  Lrmor Fic:cin(, m i i t u n i t i o n  s o c q ~ l u b ~ t .  puns,  n-ccsst.ry i nf o r  :cnk i f  
obtcinini, rach i rcd  pmctre.t ion.  

c ,  Pun m c u t s  b~ s o  d e s i c n d  hs to  pcrmit L s s y  ond quick 
rcplccemenT o f  tubcs. 

d ,  Xlthou&h bxtrtmcly undwircblr  , scmi-lir td rmnunition b~ 
hsc tp t td ,  cs ti l c s t  rLscr i ,  if t h c  rcquired p:rforme.nc:; c ~ w o to t h r -
w i ~ tbc ohtcin<.d. 

E..F r ~ d u s t i o ni r i  ovcr!;ll l eng th  of  cmr.hit icn bb ; i v m  
p r i o r i t y  o w ' r  r i duc t ion  i n  diurnetir 0 1  ?i;c ~ C S Lof tile she11 cnsi, ~ v e n  
E t t h t  chpt.nei of h i r g b r  t.un brct.chcs nnn c rad l i s .  

f'.. .:.momition SSCIYE cE.pecity bb sc.crilio<d, i f  nc.ccssc.ry, 
TC pi-3.v id[. cnmu1i~L.i03 ah ich  c bc. l o rded  with suff'ic.iLat c s r .  cr; 
o b t a i n  i h  r rq i : i r id  rat,: a i  firi. 

h. 5hL. a b i l i t y  o f  tml r  guns t.o fir.,  prolonged r r t i l l c r y  
t y p .  missions L1: ;;ivicn minor ccnsidort . t ion i n  f u t u r i  gun &sign. 
l :oj: .~v~r,Ihc. .tcr.k mouatcd b0witzc.r must ~ J Lo?.:?nblr. o f  sucl: ntissiiins. 

i. Tcnk? 13:- cquiPpLd ivith nn ox te r io r  t r c v t l  lock  
1ocntc.d on thi. f r o n t  s lop6  pli;tc. End c:-pilblt. of bt ing open tcd from 
~ W L Ih i n  t h \  t?nk. 

114. S p e c i f i c  Y't:iih C~.imor?!:.tquircd. I t  is rhconnmdt.d t h t . t :  

5 ,  prcourumunl o f  thL- ti.rC& guns rLoommc.iidd by thL i rmg  
(;rcu:id '.oroa LqiLipmi i~ t1icvif.w Eonrd  b t  cx.pcdi L d .  

b, Dcvclopmtnt @g..ncit.s nut bb r .  s t r i c t c d  t o  tt.t dcvt lop-
inent o f  t cnk  t,uus o f  thr. s p t c i f i o  oclibN.rr, rLcomiciidtd by the  .Irmy 
Ground Force E q u i y t n t  RsviL!w poard. 

0 .  Armor p m t t r i  t i o n  tiG t c s e d  on os0, iiistL6d of 30°, 
iui:;lo o f  :.ttrck. 

d .  l h L ,  f u l l o w i n c  rquir,n!cnts b t  cdoyttd E S  tht. mininium 

;id1 rd f o r  fu tu rL  d6vclopmc ntr  


(1) F o r  rtcoun:.issuncu ( l i g h t )  :iJnkS, LI gun ce.pr!blc. of 
?t.nctr: tint t h e  6 i d i . s  rnd r&r of my.Gnbmy F r i n o r d  

v a h i c i i ,  !.t nomic1 tunk f igh t ing  rcngcs. 

( 2 )  	 For t x p l o i t t ' t i o n  tunks ( m c d i m  tunks o rg rn ic  i n  
hrmorod Divisions)  ( I  g,un cnptrblo of penetrating 
the sides nnd r x r  of r.ny t n m y  ErnlorEd vohlclc 
ond the f r o n t  o f  cr.y but. thc  ho i iv ics t  tr 'nk, ::t 
normel t u n k  f'ightirig rmgts .  
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( 3 )  	4. c c l i b e r  .SO a n t i a i r c r a f t  gun  so  mounted thnt i t  
can be i ' i red,  vilthout exposure o f  the  GunTersf body, 
t y  e i t h e r  tk.e loader  o r  t h c  tr,nlc cortnander. 

(4) 	 A c a l i b e r  .30 machine gun mounted for u s e  by t h e  
t a n k  commander a g a i n f t  c lose- in  ground t a r g e t s .  

b. Re loca t iou  of t h e  how gun i n  a l l  tanks be inves t iga ted .-
c. Cons idera t ion  be g iven  t o  providing inugnification i u  si$-,ts 

f o r  bow nachine runs .  

d. I n  t h e  development af m u l t i p l e  c o a x i a l  machine i u z x ,  close 
a t t e n t i o n  he paid t o  of 1 ~ ~ d i i i &ease and servicing.  

e. Coaxir , l  machine gun niounts he d.avslopad vibich will hold 
t h e  machime gun p a r s i l e l  t o  :he tank r,annon. 

117, C h a r a c t e r i s i t c s  Common t o  a l l  Types. It is reco:snwded t h a t :  

a. The War. Department Essign a high D r i o r i t y  to :  

(1) 	3evclopmnt  of f i x e d  ammunition hpving the  requi red  
?erfortnance andoverell i ength  and weight  necsssary 
f o r  ease of' loading.  

Development o r m c k e l e s s  and flasiiless propel len ts( 2 )  
and t.o p e r f e c t i o n  of otker  m a n s  o f  e l imina t ing  
obscura t ion  of vision. 

Reduction i n  veriaticns kctween powder l o t s  and t o( 3 )  
i n c r e a s i n g  the  q u a n t i t y  of' anununition i n  an:j one l o t .  

b, Devslopnent o f  dim igni-';er t racer ,  with i l l ~ m . r n c l i o n  c m -  
mencing a t  300 yards ,  f e r  both cnnnon and mo.chine gun emnunition bo t i  
p r i o r i t y  p r o j e c t .  

C .  A t r s c c r  element bu provided i n  E iLT omrnunitiorl. , 

d. The lvtir Departinmt give s e r i o u  considtrat ion t o  incor-  
pora t ion  c f  CI t r a c e r  element i n  E-,and fiF arnmmitlon f o r  t m k  !<w.a .-

e. Appropr ia te  mgcncies o f  t h e  'Var 9t.pcrtment. gi.ve ii!,madlatc- 
a t t e n t i o n  to development ci' improved crlnlpine, i'or f i x e d  animunit:on. 

f. Appropriate  agtmcies .of  the kar Departmcn: providc a s tnn-
dard  crimpinc t , o o l  f o r  lOs i$n  hovdtzer s.nimwition on the bas i s  of one per  
lil$nr. howitzer tank .  

6 .  Tha Var Dcpar'tment take thk ndctssary ac t ion  t o  provide 
that ammmitian used f o r  t r a i n i n e  has tho seine t r s j o c t o r y  e s  t h a t  t o  be 
' x e d  i n  ba- t t le .  

110. Proj tCt i lEG, I t  is recommandad t h a t :  

Only one type of arnyr p ie rc in t :  ainniunitlon be included i n  
t h e  bas ic  lohd. Ii'a n  AFC type  p r o j c c t l i o  capable o f  the n€cEsSR.ry 
armor pene t ra t ion  cnnnct he produced, e i t h e r  €EAT o r  IiWF pro jmct i los  

a. 
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shoulci Ee provided i n  QCcOrdanOe wi tn  t h e  following p r inc ip l e s  (it
has Lesn ast:umed t h c t  both AIGIT find F.Vi!P of t he  r e q u i r r l  pene t r a t ion  
c8n bo developed): 

(1) 	H W T  o r  bTAF shculd CCfnplE-tely rep lace  AFC. 

( 2 )  	 If PJAP can be prcduced i n  su f f ‘ i c imt  quan t j ty  t o  
meet t o t61  armor p ic rc ing  rsquiremer-ts, i t  shou1:l Le 
s e l s c t c d  ovcr FEAT. 

( 3 )  	If EVAP canizot be produced in s u f f i c i k n t  quentity, 
H G T  should be s c l e c x d .  The accuracj- of  ZLiT must 
b t  a t  l c a s t  cquiva len t  t o  t h s t  of 75” AFC &@l. If 
t h i s  requirement co.” be m t t ,  H1I.A.P should 51; 
s e l e c t e d .  

(4 ) ’  	 I f  M bhj.T round of sn t i s foc to ry  accuracy and g r r e t o r
t f f - c t i v t n w r  than  fIy4P u t  large snZl(:;$ of  a t t a c k  can 
b L  rlcvclop.d, it should b b  se l ec t sd .  

b. Fii;h cxolosivt p-o jbc t i l b s  dtveloprxi f o r  t ank  Gms havc the 
f’ollowing c l ; r i rac t t . r i s t ics 8 

(1) 	 ~uzzli;n l o o i t y ,  ljxploaivc cont rn t ,  f r q m t n t a t i c n ,  
r,nd conLro1. of r ioochc.t  s imi la r  t o  75mm HZ, IJ43, 
suptxcliarge, rat:li;r thon t o  760sl ilh, 1Vr42.41. 

( 2 )  	 IViuezlc- v t . loc i ty  such t hc t  the gunner can lnaku reinga 
chsnde8 squal  l o  tht d y k h  of t k i L  burst  o n  t h e  ground, 
ai; a l l  ran{;os. 

( 3 . )  	 16uzzie vclocil;:! kind DElAY f‘uzc such tha t  r icooh. . t s  do 
iict have LI g r s u t e r  l inGth  of tr8vL.l nnd hc igh t  o f  
b u r s t  i h n  t n o s u  o f  75“ HE, 1,743, supt rchnrg i ,  w i t h  
.Os 8t.cond ciclay f u z c .  

?iynxirnum t x p l o s i v t  cnntta‘c ond frni;msntfition cons i s -(4) 
t,ot with n i u z z ~ c .v c l o c i t y  2nd nocur?cy no t  l c s s  than 
thr. t of 74nm EL, K48, suprcht \ rgb.  

0. P.tCuctd chorae Iih not  tt provided f o r  tanks. 

d. purLly s e x a i l i n g  smoke, such bs 7Smm ]IC b u s i  c m i s s i m ,  
IC69 01’ 105!1im klc bast L:Jcction U84 no-c b6 providi.d f o r  L t m k  can:ion. 

<., %r..provud 1ncc:idisry f i l l c r s  for ortilltry shills n o t :  
~ L ~ ~ E : C I Is h i t t  phosphcrous  f o r  t a n k  cun!ioii u n l ~ s ssuch f i l l c r  hos t h b  
ccsub.lty and  smokt. p r o p e r t i t a  of i v h i t ~  phosphorcus. 

f ,  h p r o v t d  i n c m d i c r y  f i l l f i r s  f o r  e r t i l l b r y  s h o l l v  !:L 
u t i l i z c d  f o r  an inccnd lb ry  round f o r  t m k  cmnou, t o  m g n t n t  whit,. 
phosphorous, a n l y  i f  armor p i b r c i n g  rounds hsving th, r t q u i r c d  pcrforn- 
rmc:. canna’; b c v & l o p l , d  nnd If E U C ~i n c m d i e r y  rillL;r is a rurL rc-
l i a b l ;  mefins cf  s e t t i n g  tankr; on firt th;m N h i t C  pliosnboruus. 

g, Ecforr:  iniprovbd c a n i e t t r  for tenk cfinnon i s  p1sci.d iil 
q u m t i  t,y FroductAon, ttstv b: condwCid too d L t u m i p f .  i f  t h t  tnnk innchine 
guns and h i s 1  l jx r los ivc  s h c l l  c m  hv. unip1oyk.d f o r  c a n i s t i r  ndssioiic with 
i.qual c f i s c t iv tnLss .  

h. Ammuxition o t h i r  t h n n  HE, iFP, nnd ) , m o r  piLroing n o t  trc 
inc;udod il l  t h i  br.s ic  l o u d ,  bu t  kbgt. i n  dt.pots t,o bt drb;nnl us t l x  si.tus-
t i o n  ind iobt rs .  



-- 

-- 

i. bmmunition f o r  t ank  guns e.ni howizztrs !IL product.d i n  such 
quantjty t h n t  basic losds ohr. inc1cd:dt 70 p L r c i n t kigh cxplosrvc,  20 per-
c t n t  umor  p i c rc ing ,  and 10 pcrc tnr  vrhitL ?hoophorous. 

119. Fuzes.  It  i s  recommended t h a t :-
c .  Tint f u z t s  n o t  ba Frovided for h igh  txplosiv; amwmit ion 

f o r  tnnk guns. 

b. 1llur;inati i ig s h c l l  f o r  :wnk camon b; (quipped. wltn B 

f u z e  designed s p L c i f i c a l l y  f o r  ea56 of s t t t r n g  i n  a t u r r t j t .  

C. Tht 5 j m - Depsrtncnl  i n s t i t u t c  k s t s  t o  dttbi-mirt  t h t  FOS-
s i b i l i t y  of spwLd arnor de f s - t i ng  APi: p r o j e > c t i l i s  containin;: an LX-

plos ivt  f i l l t r  8 . ~ 3bus.; f u z L . .  

d. i r s t s  bb c o n d u c t d  t o  d.-tcrr.int. t!,t d is i rhkl1 i t ; J  of' fuzinL 
,!.?IIJ tr phoepnorous mumuni t ior .  w . t t i i  thc conbj r i e t i o n  supir-quic!: end dLl.ay 
: U Z C  us.;d w i t h  11b s h t . l l s .  

t, A combination Yupurquick and d t l n y  f u z t  fo r  1GSnon 
howitrcr  €E N1 br cevelopcd, havin;., TWO dc loy  sett ini 'p,  onL R .Os  
sL,contl sL t t ing  end t hc  a t i i t r  os  cicsircd by t i x  f c c i l l t r y .  

f. The Tor Dop!irtim.i;nt i noes t igu tu  the feasibility of' pro-
duoin:; a c o n c r i t t  p ic rc ing  hll-purpose. fnzd ,  producing s c t i s f a c t o r g  
rLcooh t t a  on  inpncc u i i t h  th:-ground m d  j.r.oluding n suptrquiclc sti-Lting. 

121. Vibion D,,viccs. It 1s rt.con,mcndid t h a t :  

t . .  T h i  r c n y - of dwmoc~rd v i s ion  k a  inc i - izscd i n  t k c  turik 
commander 1 s  v i s i o n  cupolci, cnd t h r t  dcvclopnknt o f  :. bullet-proof 
trs.nspt.ri.rit damt. hL ii1vcstigutc.d. 

h. Vision deviccs  he prcvidtd f o r  ~ l lcrew :nr.mbcrs i n  f u t u r e  
tnriks and t h n t  t h e  ' ! vu - Ucpcrtmmt tak6  i rmn4iu t t  ac t ior .  t o  providL a 
l o a d u r r s  p v r i s c o p t .  i n  1ii ;ht  t tmks, M4. 

1 2 2 .  Observing Ins t rumcats .  I t  1s rtcomiLndcd ChBt: 

a. Tanks bb i q.dippcc1 ltdth duel p w u r  pcr i scoFic  l j inoculara 
i n v t m d  of twc ins t ru tncnts .  Thf, sc. lLctive m q n i f i c a t i o n  t o  bu 7 and 
15, or such  o-;h;r j.3wt.i-6 cn ri : : if ,rch d<tcrinin$,st o  bc o-ptiinum. 

11, T m k  oomoiandcrs bc  iasuud ordincry binoculcrs ,  i r r e s -
pi.cLivc of  duvt.lopmmt of' tank-muntid p t r i s cop ic  hinccul i+iss ,  

C. L i p h w r  ond s m p 1 l t . r  b incouls rs  for t6nk comrnsndirs bu 
d ~ v bl o p e d  2iimt.dj a t t 1y, hrrvd.nc opt im:m m q n i f icEtion. 

d. Sons idc r s t ion  FE civ,.n :o adoption o f  Gcrmcn 2c:iss or 
Lc.itz t y p c  7 x 50 or 10 x 50 binoculars.  
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e .  Binocula.rs be equipped with a s e t  scrcw f o r  locltinc: Tho 
f osus adjustment, 

f .  Binocular carryinE s t rops  be adjus t o b l t  t o  ? e r n i t  c a n y i n g  
a t  ches t  he ight .  

123. F i r e  Control  Equipment f o r  t h e  Tank Commender. I; is re--ccmnended t h a t :  

a. Range f i n d e r s  M7 - N 9 A l  he deleTed f r o m  Table$, oi' hquip-
n e n t  f o r  medium t m k  company headquar.ters,  mdlum t m k  Flatoons, nnd 
a s s a u l t  gun p l a tocns ,  

b. The Rar  3epsrtnient a se ign  6 hi211 F r i x i t y  t o  development 
c f  buil t- ir .  range f i n d e r s  a s  recomtndecl by t h e  Army Grounil E'croe 
Equipment; Review Eoard. 

c ,  The Xzr Department fully i nves t ige t e  German t a n k  raxge 
f i n d e r s ,  includinr, r a d a r  and "u l t r a -v io l e t "  devices,  t o  determinc the 
d e s i i a l i L i t y  o f  adopt ing them f o r  Bmtrioan tanks. 

d. The T a r  'uepartment ssai::n a hiY2,h p r i o r i t y  t o  development 
of  equipmenl: t o  pe rmi t  t h e  t a a k  commander t o  l a y  the gun f o r  t h e  i n i t i a l  
roun? u - i t h a u t  the n e c e s s i t y  3fl commands to -the cunner. Tht required 
Equipment inc ludes :  

(1) An o p t i c a l  range f i n d e r  l inked t o  t h e  gun or  a rt-dar-
d i r s c i Q r  s e t  copable o r  au-omntic 1nym&, HS 

xsnded by the  Army Ground Force dquipmen: H E n e w  
Board. 

( 2 )  	 I n f r a - r e i  devioes  u s  n poss ib le  suhs t i tu te  f'or rad.a.r. 

( 3 )  	Tho "Donkey Sight", o r  s imi l a r  n.echmiicn1 device ,  
and s l ava t in :  and t r a v e r s i n g  cont ro ls  for mergsncy  
use.  

6. Thc in t c rphcns  system be s o  designed t h a t  t:i& taiik 
commander can axclude,  froin t h s  atlier c r tw membbrs, d l  t;rnnsniiseions 
except h i s  own. A sprinl: loaded brsok-in devicc shc,dld be provided 
f o r  use by>o t h t r  crc'fl members I n  emergencics. 

124. F i r e  C o n t r o l  Equipintnt f o r  the CiuluiLr. It i s  rcco!ruiended t h a t :  

8 .  ConsideratLon be eivcn t o  devtlqrment o f  dual power s ighcs ,  
having lO-powcr aa t he  maximum mngnirioation. 

b. All s i g h t s  b e  cquippvd w i t h  ad juotzb le  focus.  

c. T t l t . ~ c o p i c  s i g h t s  b t  cqnippid with the, o l d ,  rnthLr t h a n  
the n ~ w ,s t y l e  headres t .  (Scc f igu re  2) .  

d. luiaxiaium mag i i f ioa t ion  n o t  bt dr-:tbr:.lired s o l e l y  by the 
g r e a t c s t  range e t  Kiich t h e  s i g h t  w i l l  be m n p l o y d ,  bu t  thRt  coEnizsnce 
be taken of the, f a c t  Lhst h igh  n.ngnification i s  nekded f o r  i n d i s t i n c t  
t n r g e t s  a t  normal ranges. 

e. The a u x i l i a r y  s i g h t  recommcndcd by t h e  P.my Ground Forou 
Equipmtnt Rbview Board be eqTiippad with b fu l ly  griidueLed rEt ic l r ,  in-
s t ead  of' a c e n t r a l  aiming p o i r t .  

f .  Siehts w i t h  graduated r e t i c l e s  be Equipped with two e a s i l y  
inter-changtabls  r s t i o l e s ,  on6 graduatad f o r  HE and thc o t h t r  ?o r  wmor 
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piernin,:  snmiuniricn; rs t ic le  p o t t e r n  t o  be the same as p resen t  dcs ign .  

g. -411 t u n k  b c  nquippsd w i t h  a graduated elev6tir.g i-.an3. 
n h c i  end azimuth i n d i c n t o r  f o r  emergency use, i r r s spsc t ivc  of 11i1-

yrovmer.ts j.n ei .ghting cquipment. 

h. Considcrat ion tc;givzn t o  wsanb l j r  of' solenoids by- s c r a r s  
FnbLtteci  of i - ivLzs Lc p t r m i t ,  niinor ropo i r e .  

L The s o l a n o i d  suspension b racke t  md/or miwl  on oomic.1 
mackinc G L ~ St, Y O  dcs i sned  t h s t  it w i l l  n o t  loossn. 

5.  Foot, a s  me11 CIS hand, c . l t c t r i o a 1  f i r i n g  b L  provided f o r  
"hi. turrc;  ncspons i n  e l l  futu?E tanks, find t k e t  pr,scnt s t sndord  tanlcs 
bt inodifi id t o  i nco rpora t e  t h i s  fea tws . .  

k. Lfforts be mad6 t o  e l i m i m t e  t t-ndmcy o f  power travcrsc 
ir.'..ohanisni t c  d L v t l o p  d r i f t ,  

1. L i t h t  t s n k s ,  EJ24, b t  provided with an  a u x i l i a r y  g t . n u o t o r  
t o  pt.rmit mnxisiw, u t i l i zp . t i on  o f  tho poivC.r ;:r(lvcrs&. 

n. Inuncditl'tc. ac t ior .  b t  tc.ktn t o  kod i fy  pressn t  tan!;s t o  
p r e v c u t  snor;, @:-to,from g e t t i n g  m i o  tht. 1,urvct rncc.  

n. A itiorc; 3ccurc muaiis of holding t h t  s lcvnt ion  quadrant  339 
i n  FIIj u e t x n t  cnd 0'1 pr tvcn t ing  thl: mcuntini; scrmvs from looseniiig hr 
devc lop id .  

0.  Nipht l i g h t i n g  di-vic;s f o r  thu e leva t ion  quadrant l!y be: 
h p r o v u c  t o  provide s u f f i o i e n t  i l lun i ina t io i i  f o r  rendin< t h c  soe lc s  and 
bubbl t,a. 

!I. A pcr .nramio  sickt 3, provi4r.d for  tht  boz ic  wiapon of' .tho 
' l a s ~ r i ~ l t  (lCl%ii t,snlm) h u t  na t  f o r  gun tonks.g,im p la toon"  h o w i t u t r  



''EO. )IUCT IP.YIrJG,2 p!O 0i-l KL22 TWC,'. a. General. (1) Tile 21~-
toon comnondcr Concenti-aLes t h e  f i r e  of a l l  or  part of  h i s  pl.d.U,Jn; t h e  
sectior. lmder  concentra.t.os t h e  f i r e  0.P h i s  sect ion.  The 1pI.xtoon o r  
sec t ion  leader  a d j u s t s  the  f i r e  of  h i s  tack on t,he ta rgot  and thus de-
-;ermines t h e  data  t o  enable  t h e  otlmr tanks t o  3pa1 f i r e .  

( 2 )  Nor!nally, t h o  :ilz?.toon comni.er concentrates t h e  f i r e  of h i s  
: k m o n  on mall x c a  tsr,yts. Iiomvcr, he  my m$oy t h i s  type of 
f i r e  a,gninst poiill; t a r g e t s  (sec FBi 17-30). Tlle f i r e  of a sec t ion  i s  
normdly  concentralcd on point  targets. 

b. X t . 1  I 'iru o r d l .  In h i s  i n i t i z l  fiiie o rde r  t he  plrr too~io r  
sec t ion  lendcr dcsign?.tos tho  t a r @  both  t o  his gunner i!nci t h c  o ther  
tank coriunaiiders a s  f o l l o n s :  

(1) Over rad io  t o  tacks uhich t o  fir+-

Fh-&!T ~ ~ ~ & ' ~ ~ f i ~ J  
'YATCB r.Y BUBS'I 

Fii9iJSi:T 

Kfi
T,.~ 
v-'I'"-T 
w . ~i i M I T  

ADY.. . . ..Oii 
' F Z  ?IIOUS!iND 

(2) To om glrnnor i;dtliouL ueing in t e rphone  or radio--

FEG 

( 3 )  Gvor i-adio t o  tacks >i i ich  a r c  t o  f i ro-

(J'j 'fl31,;Ay 

c. &d&h~i&. ( l j  The cormnsiuiei'a o f  t.1c other t;.nl:s order t h e i r  
p i n e r e  'to watch t h e  b u r s t  and havzvc them trnvcrse RO Icccssary t o  put  
Lho burst  i n  the f i e l d  of v i m  of tlic gunner ' s  te lescope.  To the  range 
anrour.ccd, unch tcdt commandor ;~c;dsor su'str?.cts any esLLi i~.Lcddirfer-
enco i n  t h e  range bct?!i;on h i s  t ank  and t h o  inlntnon o r  sec t ion  c o m m -
der's tank. For ax,m?lc: 

G U K E R  
YIATCII KIS B U i S  
TFlAVZRSE liIGI.IT STEADY, ...,,ON~ 

TJO OITd H'JNDIGD 

( 2 )  Thc; Zunncrs 12y Lliz proprpriatc rango n i x k  on tlic poin t  c f  
s t r im of shot  or .the base o the  o f f ? c t  of thi '  h - s t  of HE 01' moke. 

( 3 )  ?bile a d j u ~ t i n gh i s  f i r e  on t hc  ttlrgr.t, t h e  ple.tom or s e c t i o n  
lcadcr t,raii,smits ON 'Ills WAY cs czch rour.d i s  f i r e d .  O n  x'eceivhg 'ci1j.s 
iriforinrtion, a l l  g u n n a s  lay on L R c  b u r s t  viithout furtlicr coniu:.rid using 
.the i n i t i l l  range. 

@PE?JJIE 1 
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d. F i r e  fo r  e f f e c t .  ( 1 )  %en t h e  p l a t o o n  or  s e c t i o n  comiafider 
obt,ains a t a r g e t  h i t  o r  a LOO-yard b racke t ,  he  c o r m " ,  G U i G ; . d ;  1UNGE. 
Afte r  re laying,  h i s  gunner n o t e s  -,he r ange  mark i n  the  r e i ; i c l e  a t  which 
t h a t  b u r s t  o r  t r a c e r  ayxarecl and announces i t .  

(2) The p l a t o m  or  s e c t i o n  l eade r  t h e n  t r a n s m i t s  h i s  ranze t o  t h e  
o t h e r  t anks  anti o r d e r s  them t o  f i r e .  'he r a g e  t ransmit ted is that of 
t h e  t a r g e t  h i t  o r  of the c e n t e r  of t h e  100-yard bracket.  Then a 100-
yard  bracke t  has  been obta ined ,  he  adds 3r s u b t r a c t s  50 yards Prom t h e  
range  reyor ted  by t h e  gunner. Ais com-nands t,o the  o the r  tard;s a r e  f o r  
evarnple: 

(a )  Over r ad io  t o  tanks wnich a r e  t o  f i r e - -

FIRST S&CTIUI\' 

LY RANGX Ti0 T;7O F I G  ZEW 

E'i?J 


(b) To O Y ! ~gunne;. : i i thout  u s i n s  i.nterph0r.e o r  radio--

SHOXT 
UP 01m 

F I S  

(3) The ? l a toon  or  s e c t i o n  l eade r  noi: f i r e s  one r o m d  a t  t h e  range
of t h e  t a r g e t  h i t  o r  t h c  cenher  of  the 130-yard bracket,  t r a n s m i t t i n g
OX THE TAY. He con t inues  t o  f i r e  on t h e  t a r z e t ,  1,Iitl:out t i s . r i s d t t i n g  
011 'Ed'XY, u n t i l  t h e  iniss ioa i s  accompl ishe l .  

(4) On r c c e i v i n z  t h o  a':ove co-mands, t h e  o ther  tad:: comander s  order 
t h c i r  f iumers  t o  fire. To the ran;;- anmuncetl, each tad:  soiimai-.der 
adds o r  s u b t r a c t s  any d i f f e r e n c e  i n  range bet!'een h i s  tan!: aiid the pla-
toon  c%"nander 's  tad:. For e:;?ni?le: 
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The announcement of t h e  armunition i s  t he  conuiiand t o  load. 

(5 )  The gunners of t he  r e m i n i n g  t anks  l a y  t h e  ran?.@l ine  f o r  t h o  
announced raqge on the e f f e c t  o f  t h e  burst f i r e d  b;? , h e  a d j u s t i n g  tank 
i n  above, and f i r e ,  F o r  accu ra t e  r e s u l t s  it i s  necesszrg thai; ths  
effe-; of  t h e  bu r s t  b e  cl.ec.rl:~ v i s i b l e .  

(6) If necesscry ,  t h e  re.miniii& t a n k s  a d j u s t  t h e i r  f ix .  on the tar-
get, o r  on t he  b u r s t  3; the  ]iiaLooii o r  s e c t i c n  l eade r  if t h a y  are tir-
a b l e  t o  i d e n t i f y  t h e  t ,drget.  Tlie i n i t i a l  r ance  change i s  100 y a r d s .  

(7)  TarAs f i r e  a t  will u r t i l  given CZASE FIRING by the , ~ L O O I I  o r  
s e c t i o n  cormarid er , 

e ,  ?.hen there may be dif:i.culty i n  i d e r h i f y i n g  bursts ,  t h e  p l a t o o n  
or s e c t i o n  comander may 'iracsrrit a mkthod of f i re .  For  c::mple:  MY 
RANGE TI'YO Tim H U N D X D ,  PLANON BIGHT, FIIB." 

3-SS- T-li- I-C -T-E-D 
cI 








Qlb. "Compiting data durinf! dnyliirht. The follc.vinr mctbod ma:; bt 
w e d :  

(1) Select, a f i r i n p  p o o i t i o r  and d r i v e  a s takc  f o r  the. tenl: po:jiti.on, 

( 2 )  S c t  up a n  aimin[! circ1.c ovbr i;hc tank poei t ion 
szimuth scalc ond micromsttr ii?r'ox at zi i'o, r a ~ ~ c lusing 
l ay  on t h t  target..  

(3) Wrxt usin(; the u.ppcr motion tu rn  .t,lic. aimiry circlL ui"Li1. it is 
s ighted  c.lor.~a l i n k  u p m  vhich I-iming s'~.l.ltc.sm.19 tir- con'K?icn:Ig 
placed. This l i n c  mcy 1 3 ~iro idx rmr o r  t i % h rs i d c ; . r i i % l y  TTill i t  
bc t o  thL _"rat. 

( 4 )  Lins i n  %IO ~l.iminc,-L-.kcs oil L:ic l i n c  now inclics.tt2 i h e  c ia-
i n g  c i r c l e ,  placin? one skiit-:50 y-rrls a d  one stslce 100 yarc's from the 
gun posi t ion.  Rend the t a r g o t - t m k  p o s i t i o n  st:.kz-ziviiag, s h k c  2.11gl.c. 

( 5 )  To a s s i s t  i n  d r i v i n g  t h c  t c n k  i n t o  pos i t ion ,  z r l i i t e  Lnpe abowt 
$0 yc.rds lonE may bc s t r o t c h c d  on 'tlic. tadc- tarpct  linc. e i th t i .  i n  f r o c t  
of o r  bohind th6 kink p o s i t i o n  G.L??L.]TC.. 

(5) Dctr,rminr; t h e  r x g e  and thG a n g l c  of si'k t o  thc h g c t  and 
computc the. quadrant e leva t ion .  

c ,  Plncine tnnlc i n  positiooj. T h c  tcmk is p l x c d  i n  posi.tion and 
laid on tha  t s r g c t  CIS f o l l o w s :  

(1) Rum t a n k  i n t o  p o s i t i o  
p o s i t i o n  s t?k t :  :is possi.blc. 

(2) Lay on thG nbar aiming 9 
zcro.  

(3) Ncxt lay on t h e  fir s L - 1 ~,in3 rcicl thc.  71pl-c. b L t w c n  .I+L far and 
near s t ~ k ~ : . ,  

(IC) Lontinuc t o  travc-rsc b o p i ~ dihc f:rr st,ctke imt.i1 h h c  m m c  angle 
.%s mc?surLd i n  (3) rhovi. i s  h i d  o f r .  

(5) Wo, s v t  t h o  azimuth inc'ic;:t,w a t  zcra  cnd t w v L r s c  throuyh tho 
Larget-ta.nk-niming s-l;i!re m f i l b ,  pr:.vinv.?ly meamrti i n  b(4) abov~,  Thr; 
tnnk i s  nov l a i d  f o r  d i r e c t i o n .  

d. Compli5inp datn a t  n ipht .  Two t:;!n!;s or trio Ifminp cii-ck.s m5.y bo 
used t o  l o c a t e  poiii-r, o r  snkz:.l 2 k r d  .I;?rgcts o.t  Eight. Prccf.du1.L is 1 5  

roiioVu0: 

(1) E ~ v es i g h t s ,  e l e v a t i o n  quxtmnts,  . m A  r;.imni,r's qv:id.r?.iitz i n  
adjustmtnt. 

Place two tinlcs on tc . r r? in  os I.cvc1 1s possible.; can.t of thC 
tanks mny not excecd $0 m i l s .  l'jcasurr. cnnt, 1 6  pin.cj.n@ thL griimtr's 
quadrmt on thc breech p . ra l . l e1  ,to t,hc t r " n s ,  

(2) 
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b70.6 	 (,rind) 31 May lyli!i 

SVBJdCT: 	 Use of Tanks as ReinCoi-cing A r t i l l e r y .  

TO : 	Comiana3.ng General, F i r s t  Us &my, APO 230 
Commanding General, Third Us mimy, APO Lo3 

1. It i s  bel ieved t h a t  t h e  l i m i t a t i o n s  of tan1.s when emplayed as 
r e i n f o r c i n g  a r t i l l e r y  are not  fully appreciated.  Thie  m y  r e s u l t  i n  
ta+s.being given a r t i l l e r y  mis s ions  which they are incapable of accom-
plish-. 


2. Tank u n i t s  m u s t  be p r o 3 i c i e n t  i n  t h e i r  pririiary mission before 
t h e  i n i t i a t i o n  of t r a i n i n g  i n  the a r t i l l e r y  mission. Vm Deparhfler.t 
Training Ci rcu lar  No. 125, 13 November 1912, w i t h  reference .to The use 
of  tanks as re inforc ing  a r t i l l e ry ,  s t a t e s  the foilowing: 'ITanIr u n i t s  
a c t i n g  a6 f i e l d  a r t i l l e r y  v r i l l  perform %he r o l e  tracli.tionally filled 
by reinforciw a r t i l l e r y ,  t h a t  is, f i r e  %lie scheduled o r  pre-arranged 
f i r e s  asked f o r  by the r e i n f o r c e d  artillery.11 The c i r c u l a r  fur ther  
s t a t e s  t h a t  tank u n i t s  will execute  p o s i t i o n  surve:[ f r o m  oonkrol BE-
t a b l i s h c d  by the a r t i l l e r y  and IO'IL11 ba prepared t o  es tab l i sh  a f i r e  
d i r e c t i o n  c e n k r  f o r  computinc data. 1) These c a p a b i l i t i e s  are present  
in few tank  i"5. Ir. thj.5 coimec-,ion a t t e n t i o n  is invi ted t o  r,rround 
Force d i r e c t i v e  of 28 li'ebruary 19U. (353/2233) ( ( 3  Nov 113)GVCCT, which 
s t a t e s  that the  t r a i n i n g  of t a n k  u n i t s  i n  t h i s  mission llwi13. be under-
t aken  after. combined o r  maxuver  t r a i n i n g ,  provjded a u n i t  i s  s a t i s f a c -  
tori1.y t r a i n e d  i n  its primary mission as ?.etcrmiiieJ. by fir i! lg tes t s . ' !  

3. Ir. view o f  the f a c t  t h a t  the  t r a i n i n g  of tank u n i k  i n  t h e i r  
primary mission has provided l i t t l e  oppor tun i ty  l o r  de ta i led  w.d exact  
t s a i n i n g  as re inforc ing  a r t i l l e r y ,  such use must be made only  under t h e  
supe!-vi.sion and control  of  the conunander of ,the rebf 'orced eriil.lcry.
This supervis ion and c o n t r o l  W i l l  illolude the  ss tab l i shnent  of place
marks f o r  each tank platoon,  and t h e  computation of a l l  fli'k@ da ta ,  
u l l t i l  such time as t,hc a r t i l l e r y  comnonder is s n l i s f i e d  thaL the tcmk 
u n i t  is  capable  of operat ing i t s  own f i r e  direCt&l'l cenxer. 

For the  Com"ding Generdl: 



AppencW 6-x 12th US h n y  Group basic le. t ter  and ETN& hJ.orsemend. 

Appendk &-A Description of  proposed method. 

:;ppcnd%;: 0-5 Coinyu-iaon o f  present and pro?osed methods. 



SUiJJW: 	 Acjustment of hlachine x n s  . 
TO : 	Commanding rsncrd, Zuropean Theater of Operations, US :my, 

lip0 637. 

1. The 2ti;ached papers nsrlced Tabs A and B indicate a possibility
t h a t  present teachings on t h e  ins12ection and adjustment of the Drowning 
Ij.iachim Cal. .30, M ' L ~ ~ ~ A L ,may be faulty.  

2 .  This lieaclc:.mrteru has neither tho  f a c i i i l i e s  nor the  personnel  
e i t h e r  t o  verify or t o  disprove Lhe conclusions in t h e  attached papers, 

3 .  Forwarded f o r  your information and any action you deem necess-
=Y. 

For the wmy Group Commander: 

/s/ J.Y. 	 E l o s s  
/t/ 	 3.  A. BLOSS 

L t  Cox AGU 
Ass t  kdj  Con 

2 Incls :  

Incl 1 - Informal notes, llgdjustl~ientof  

3owning l ach ine  Gun, Cal iber  

.30 HB, M1919Ah. (.in d w )  


1nc:l. 2 - Coixparison o f  present arrl pro-

posed :wtho& 05 inspccti.ng and 

adjrsting Ero~vning i.?lachine Gun, 

Caliber .30, HB, LlLelYAk (in dup) 




I 

I?-E-S-T-R-I-C-T-E-II- - - - - ..- - - - -
( L t r  - H q  1 2 t h  Wiiky 3 o u p  subj :  kdjustii-ent of Machine Guns dtd 13 Jan 45) 

AG 472.5 OpGC 1st ind =./OJE- ov?/emj 

H q  Zuropean Theater of Operat ions,  M O  887 - 7 February 171!.5 

TO: Coinmanding Goneral, 1 2 t h  m y  Croup. 


1. With re ference  t o  the  proposed pub1icr:ion (Tab J..), these com- 

ments a re  furnished:  


a. Paragraph 3a. Inc losure  1. Adj i l shen t  110.1, 3 a l t  p x d  s l i de ,  

Ordnance Service docs not  d e s i r e  t o  have t h e  usiiig arm att-
empt t o  c o r r e c t  feeding by s t r a i g h t e n i n g  or benciing the belt feeti lemr.  
Untrained pcrsonnel atcempting t o  do t h i s  w i l l  i i ivar iab ly  bend the  b e l t  
feed lever  too  much, causing t h e  b e l t  f e e d  lever t o  move 'the b e l t  f e e d  
slide t o o  much t o  t h e  right,.  12rhan t h i s  occurs ,  the car t r idge  i s  forced 
a g a i n s t  t h e  c a r t r i d g e  stop w i t h  unnecessary force ,  hnd t h e  car t r idge  case 
is d i s t o r t e d  or the s tud of t h e  b e l t  feed l e v e r  breaks. 

b. Paragraph 3b. I n c l o s E i .  Adjustment 30.2, i:eaclspacc. 

T l i ~proposed method of  headspacing does n o t  provide for  wear 
of t h e  face  of t h e  b o l t ,  breoch l o c k  recess i n  the  bolt or  t he  brooch 
lock. The addi t iona l  notch of headspace mentioned i n  EM 23-50 i s  n o t  
f o r  the purpose of  providing for hcat  expansLon but t o  insure  t h a t  all 
c a r t r i d g e s  w i l l .  chmbor c o r r e c t l y .  I f  this is not done, cmtr:idges of 
a maxil lum dimension urill. n o t  chamber, and t h e  gun Will f a i l  t o  functior.. 

c. Paragraph 3 2 .  Inc losure  1. Adjustment 110.3, Tining. 

The proposed. nethod f o r  t iming I s  correc t  except t h a t ,  as 

i n  t h e  case of t h e  b o l t  f e e d  l eve r  mentj.oncd above, it is not desircd 

t o  h a m  untrained pcrsonnel  a t t empt  t o  bend t h c  t r igger  (ca l led  t r i g g e r  

bar i n  Inclosure 1). Untrained personnel will break n considerable 

m o u n t  of  triggers i n  at tempting t o  c o r r e c t  timing. Alsc, it i s  de-

s i r e d  t o  po in t  out t h a t  i f  t h e  gun is f i r i n g  too lnte, t h c  b a n a l  ex-

t e n s i o n  w i l l  pound a g a i n s t  t h e  t runnion block and c v e n t u d l y  the  b a r r e l  

ox tens ion  w i l l  break, u s u a l l y  a t  t h c  recess f o r  t h c  barrel  l .ockiy  

spring. I n  addi t ion  t o  t h e  mcthod proposed, it is suggesto. t h a t  a 

check be aade t o  insure  t h a t  t h e  gun i s  f i r i n g  befarc it rcachod 1.k 

foremost pos i t ion ,  T1;c f i r i n g  p i n  should be re leased  when ths barrel 

ex tens ion  i s  .020 f r m  t h c  t runn ion  block. 


d. Paragraph 3d. Inclosure 1. Adjustment 1.i0.4, l i & o i l  a f f e r ,  

The back p l a t c  a d j u s t i n g  screw must bc kept  scrawcil up t i g h t  
a t  a l l  times. Tho b u f f e r  disks  have a grczt; dcai  of rcs5 icnc j r  and ab-

sorb tho r o c o i l  of the  b o l t  o n l y  whcn they fom a s o l i d  stack i n  ;hc 

back p la te .  If t h e  bwlc p l a t c  ad jus t ing  screw is not  ltopt t i g h t ,  t h e  

screw ha3 a tendency t o  back o f f  during f i r i n g  and cvontual ly  thi. d i sks  

do not func t ion  as a shock absorber ,  t h e  b o l t  being stopped oy tho body 

of t h o  back p l a t e ,  which i n  t u r n  trmanits the  forcc  of r m o i l  t o  t h e  

back plate slots  in t h e  r e c e i v e r .  This  causes  tnc: sick p l a t u s  t o  

sp road  or t o  c r y s t a l l i z e  and break. 


2. Cppies of recommendations c c n t a n c d  i n  inclosuros is  woll a s  

t h o  remarks made above w i t h  rcferencc to your rcco.mendsticn, havc been 

forwarded t o  the @JarDepartnent w i th  thc suggest ion t h a t  both be taken 

i n t o  cons tde ra t ion  in r c v i s i n g  3N 23-50. 

By command of Genoral EISEFJHO'O'R: 

/s/ R.E, Lewis 
/t/LE. mr1s 

liajor AGD 

Ass i s t an t  Jld$tant Goncral 


2 I n c h :  n/c 




IJ. lWmM.vo t a s k  with tuns adjusted i n  accordance 15th 
currs:it nx! Lkocls have sho~vnt h a t  stoppngos i r L l l  run f m n  ihrc- t o  twznty 
p e r  1000 rounds. 'lion inspcct-cl and xttju8ted 3s prc-scribcd :icrLin, t h z  
smnu ,:una f i r e d  f1-m 1000-1500 rounds cSthout stoppegcs. 

Lhus nftm t h o  procodurcl is m a s t a w l .  

Inspcc t  I I I I IZZ~S plug a d  barrcl bcu-in2 f o r  o i l  mi 
cnrbon cl~posits.  Tho b a r r o l  must bo frzc in bcaring. 

Jnapoct b a r r e l  j ack i t  f o r  tichtnoss, A loose jacket
throws +ha barrol out  of liri:, o f t m  causing suf f ic i -
or.% binding t o  s top thd gun :bum oprctting. 

Inspcct  front, s i g h t  for t i z h t m s s  and settice. Check 
rear  s i g h t  for opuration. 



I'ihen assomblirg p n ,  screw bxsrol  a l l  thz ~'ayhtot h c  
barrcl extension and rcp lacs  i n  recoivcr. "rhcn 
i s  Complc-Ld;. assembled, LLloYr bolt t o  g~ iorvrad d 
i i o x  if b a r c l  locking not)chcs shvw bchwir. trunnion 
block and barrel oxtonsion. If thLy do not, mks no 
further aLjustmmt. If thcy shmi, i n s e r t  D cmkina-
t i o n  t o o l  or screw d r ive r  i n  D notch on 1.dt of tcrrvl 
,wd. t d t c  off one notch. l \ l low bolt t o  g o  f o r m r d .  
If b a r r s l  locking notches s t i l l  show, continur: t o  tr&e 
off  om notch a t  a tjmc, uiit i l  -the bo l t  just  goes for -
nard. Do not make any fu r thc r  a d j u s t " ,  Xed-
spclcc i s  carrcci;. 

The greiitur t he  h e a t  gonorrstcd cluricg f i r i t g ,  thc  locssr 
thc  hcadspacc bcooncs. Th-rci'orc, if f i r i ng  long  
bu r s t s ,  chccli d t c r  about 1000 rounds t o  SCL if b a r e l  
c m  bo scrowcd iriljo oxtension one more n d c h .  

c t  Adjustincnt 80.3. Timing. i i f tor  cocking f i r i n g  pin, pul l
b o l t  s h c r t  d i s t m c c  ~O-TLEKI n s a t  a .3O ccl ihcr  t h i n g  gag; or  coin 
l / l O l l  t h i c k  (US niclccl, Belgian franc, Iicrmm 10 pfenniG, or &Tenchf r 3 n C ,  
if others are not  available) b c t w c n  trunnion block and barre l  extcnsion. 
h s c  tho  b o l t  forvrmd. Squccao C,riggcr. Thd firhng pin slioulci not be 
rclc?.sod, If f i r i n g  pin i s  r-leased, thc gun is f iYing  tloo soon. 
,%bstii;uto ;ino,;har t r i g g c r  bar o r  band LIE front of t he  t r i g o r  h m  
s l i g h t l y  by h"mcr ing  u n t i l  roquircd e f f e c t  i e  obtainrid, i . O ,  firing
pin not ralorrsed wi th  page i n  pos i t i on ,  b u t  mst relcesc wit11 2 % ~rc-
moved, 

d. iidjustmciit No.4. RJcoi l  buffer. Tightcn Ldjust,~.g screw as 
fear it ~ r ~ l r g o .por t  0;' tho ~~Z?E-€ l~ : r l  must still she;: vhcn the 
scrm i s  f u l l y  homi. I€nct r\dd f i b o r  d i scs .  Then i f  buffor tub2 
is cliw typc  ( h i s  r.11 f i b e r  d i sc s )  beck o f f  $ turn;  i f  spr ing type, 
back off 1-p t u rns  If i n  duJbt, b x k  off  1turn.  



CONPBISOEi OF P~~~SEN'L'N D  PROPOSXD hWiHODS 3F 
INSPt!ZTC'lG AXD IrDJUSi'TWG BliO'JliIWG UCIIlXE c;u;.I, C~-Jil3&( .30 hfly19[&

(Mounted i n  Combat Vehicles) 

1. General.-a. Stoppages arc a cormon occureme with t h i s  weapon, 
T ~ Qproposed iiiethods were developed, t o  eliminate stoppages, by the  
A:mored School a f t e r  Close s t a d y  of t h e  Erovming pa ten ts  and ex tens ive  
t e s t s  i n  conjcnctj-on wi th  t h e  krrnored Uozrd. These methods are  CUT-
r e n t l y  being taUglit 8'; t h e  Armored School. T e s t s  by t h e  a r i t l s h  &y
school confirmod t h e  r e s u l t s  ob ta ined  i n  the TIS. The mater ia l  i n  t h e  
fol lowing phragraphs has been obtained from t ! j e  r e p o r t  of the t e s t s  mcl 
t h e  school l s  study o f  t h e  Droivning pa ten ts .  

b. 	 30th  o l d  and new guns were f i r e d  i n  the  t e s t s .  1nspeci;ion
and adjustment was in conformity vrith FM 23-50, Frowning !!achine i;un, 
C d i b e r  .30 HB, 11919Ah (mounted i n  combat v e h i c l e s ) .  It vas found 
t h a t  most guns would f i r e  r e l i a b l y  for 103011 f i r i n g ,  using h w s t s  of 
;!rree o r  s i n g l e  shots .  However, when s u b j e c h t i  t o  long burs t s  of 
automatic f i r e ,  they developed stoppages runnicg f r o m  ttlreo t o  t v e n t y  
per thousand runs.  , Thi.s mas e s p e c i a l l y  t r u e  when f i r i n g  at, a ininus 
e l e v a t i o n ,  which i s  common when f i r i n g  a t  ground t a r g e t s  froin tanlts. 
The same guns vwre t hen  g iven  t h e  four  adjustments seb f o r t h  below and 
r e f i r e d  1000-1500rounds each withont  a etoppwe. 

c. The r e s t s  showed conc lus ive ly  tha-t, if guns are checked 
and ad jus t ed  i n  zco rdance  wi th  t h e  pro?osed procedures, t h e  ina jor i ty  
of stomages will be el iminzted.  I n  eddi t ion  t,o Lheir super ior i t j r ,
t h e  proposed iaethods are quiclcer and easier t o  1188 than thcse pres-
c r i b e d  i n  >% 23-50. 

2. Inspec t ion  be fo re  Firing.-a.  In general ,  the  proposed pre-
firing i n s p e c t i o n  s u p p l e m e n t ~ . 2 8a r ( 2 )  oL  ̂ FTd 23-50 whSch merely 
s t a t e s :  Itsee t h a t  working parts of the y n  are c l c z ,  oi led,  and 
f u n c t i o n  moa t h l y .  1' 

b. 	 The proposed i n s p e c t i o n  is as foll.aws: 

r f l .  	 Inspect  muzzle plug and barrel bearing f o r  o i l  a d  
carbon d e p o s i t s .  The barrel must he free i n  the 
bear ing.  

2. 	 Tnspect barrel j a c k e t  fo r  l;ig!itness. k l o o s e  jaclic!t
t k o w s  t h e  barrel out  of li%,often  causing y u f f i c i -  
e n t  bin&ing t o  s t o p  tho gun from operatin;. 

3 .  	 Inspec t  f r o n t  s i g h t  fo r  t i g k t n o s s  and s e t t i n g .  Check 
rear s i g h t  f o r  operi ; t ion.  

4. Inspec t  and a d j u s t  b e l s  feed s l i d e s .  
$10.1,below, l o r  procedure. 

Sec adjustment 

NOTE: 
tage of d l  md~funct ions  occur i n  t h e  feed inechanisnl. 

This  is probably the nosl, .importar-t i n s p e c t h n .  k high percerr-

Raise cover ,  and i n s p e c t  cover exbractor s p r i n g ,  feed 5. 
s l i d e ,  holding pawl. F,uamlne feedway for h e a V  b u r r s  
oaused by c a r e l e s s n e s s  i n  ad jus t ing  headswe  

6. 	 inspect e x t r a c t o r ,  i t s plunger ,  e j e c t o r ,  and Spring-

7, 	 p u l l  b o l t  t o  roar. Rcleasc it. ~ f o l du;3 a t r e c t o r ,  
m6 w h i l e  loolang down t h e  T s l o t ,  p u u  t r i g g e r -  If 
f i r i n g  p i n  strikar shows through b o l t  faco,  the :nechan-
ism is o p r a t i r . g .  Repoat t h i s  t e s t  O ~ C Qnorc t o  prove 
func t ion ing .  



Bolt  potlce5 being dracged to  thc  r o x  as a round 
i s  r?xi;ractcd from the pocket, causing t h o  b e l t  
olxLsid-c? the fedway t o  s%inF:. Thls of t cn  d l o v i s  

( c )  

o roun33 t o  ca t ch  en thc feed guide. 

( 3 )  	There nay be cnoueh s lack i n  tho parts So t h a t  a 
hemy or long bJt cmnlot bc pullud ovcr the  
holding pavrl. 



R-g-S-x-E-L+-z-g-g 
i n  tank instal ldt io-w,  espec ia l ly  l a t h  be l t s  lnhlch 
have Doen usod previously. 

k, Adjustment No.3. Hoadspaco.-a. Par.11, 23-50 statcs the 
oresent metiiod oi' acljusilng nezdspace. This method i s  based on t h eassumption t h a t  expansion of  the metal from hsat  generated C u i n g  
f i r i n g  v ! i U  aa'me headspace t o  t ighten.  Consecpnotl~f, hekis:>acca.ieadjusted t o  allow f o r  t h i ~ sexpansion. The t ,e; ts  sh&cd thst .  
:nsvnod r e s u l t s  i n  loose headspace. 

b. The proposed method i s  as f d l C W s :  

1'1. When assembling gun, Screw b m r e l  all the way i n to  -;?.e 
b a r r e l  ex tens ion  and replace i n  receivei .  3hcn p - , m @ Z e l ; ,  WS-em?led, d l o w  b e l t  Lo 60 forward and note if barrel  10cS;in;: r.otclies shag 
between trunnion block and ba r re l  extension. If  they do not, zaIce EO
fur ther  adjustinent. If they show, i n s e r t  a conbination t co l  or ScreTi 
dr iver  .ina notch on 1 e i t  o f  barrel and t a k e  off  one natcll. W ~ O ~ Vbo l t  to go forward. If barrel lacking notches s t i l l  shu;?, continue 
t o  take off  one notch a t  a Lime, u n t i l  t h e  b o l t  just goes for.:iard, DOnot inske my f u r t h e r  adjustnents.  Headspace is correct. 

2.  The greater the heat  generated during firing, the 
looser the headspace becomes. T.ierefore, i f  i 'h ing lone bursTcs, check
after about 1000 rounds t o  see i f  b a r r e l  can be screwed i n t o  extension 
one more notch.11 

0. The advantaee, kxplanatioa and proof o f  the proposed method 
are given below: 

(1) Over I C 0  inachine guns were set up with he,&pace ad-
justed s o  tha t  b o l t  md parts bound sligh:i..t?y. B. 
each case,  aftel. 1000 rour.rts autonatic f i r e ,  t h e  b a -
r e 1  could be s c r e e d  into the  barrel  extension ofie 
mcre notch. Firing s t h e n  r e m "  with pos i t i ve  
functioning, mien the ,911s had cooled, it was in-
possible  t o  take up the barrels one notch, %xe-
fore  there i s  no need t o  lomen  ",he ba r re l  t o  allw 
f o r  expansion. 

Pa ten t  #1,293,021 Pebruary 1919 bj John Y,  y;roTmicg
s t a t e s  t ha t  the pa r t5  should. be ai justed 80 t h a t  t hzy  
are i n  firm contact,  ancl that aftcr cont immo f i r i n g  
the a d j s c n t  should be checked t o  see if it is pos-
s ib l e  t o  screw t h e  b a r r e l  i n t o  its extension an adcii-
t i a a a l  notch. Brmning s m s  dnfinitel;i thht no 
looseiioss should e x i s t  betveen the barrel znd b o l t ,
and that  headspace adjuat~lent  must give i"jm support
t o  the chamberad ca r t r idge .  

With o n l y  one notch backed o f f ,  a gun has a hedspace  
s u f f i c i e n t  t c  permit some car t r idee cases t o  rup tu re .  

Rupbired car t r idge cases of ten are encountered a f t e r  
tnci p n  gets "rm, especially when intermit tent  fire 
is usad, Ths  reason is t h a t  the gun, ori&?ally Set 
wi th  loose headspace (one, or more, notches backed off)
gains additional headspace. A sounrl l e f t  31the h o t  
chamber h i l d 3  up additional. chxober presswd. The 
combination of loose chambcrifig and eM::SS p res sme  
ruptures  the casee w i n g  tne t e s t s ,  &WS w i t h  head-
space adjusted according t o  t h e  propcsed. mthod fa i led  
t o  give a s ing le  ruptured cise ,  e v m  though r o u ~ &  
vc rc  f i l e 6  t o  wealten tile cases and m r e  l e f t  i?hot 
gun3 t o  bci ld  up chamber pressure. 

The t e s t s  indicated t h a t  a l l  oases 01broi:ccn parts i n  
Yne barrel oxtcnsion and bol t  recesses were t h a  rcs'ilt
of firj,ng 196th loose haadspace ( b a r r o l  unscrwcd o m  
or  m o r Q  notches after initid adjustment). 1~ a l i g h t  



motion of the  bo17 t o  the  r e a r ,  under h s t n n 4 a m u u s  
high pressure, causes a h m c r  blow by t h e  b o l t  against 
adjoining par ts ,  causing c r y s t a l i z c t i o n ,  

5. Adjustment Ii0.3. Tknmg.-a. The a f f e c t  of inpropcr timing is 
n o t  iaenbiKeTTETT!l 23-50, nor- a inethod giv-ln for checking an6 a d j u s t -
i;lg t jming. 

b. The proposed method of a d j u s t i n g  t M n g  is as f o l l o w :  

itlifter cocking f i r i n g  p i n ,  pull b o l t  shor t  dist:mce rearr, 
i n s e r t  a .30 caliber t iming gage o r  coin 1/16lr thtcick ( U s
nickel ,  Belgian f ranc ,  Germzn 10 pfennig,  or a Yrench 
f r a n c  i f  oth-rs a r e  not  wa i l a5 lc )  between trtruullnion block 
and barrel extension.  Base the  b o l t  forward. Squeeze
the t r i g g e r .  The f i r i n g  p i n  should not be released. If 
f i r i n g  p i n  i s  r e l e a s e d ,  the gun is f i r i n g  too soon. Sib-
s t i i ,u te  another t r i g g e r  bar o s  bend the f r o n t  o f  t h e  t r i g -  
ger  bar  s l i $ t l y  by hnmmaring u n t i l  required e f f e c t  is ob-
t a i n d ,  F.e. f i r i n g  pin  not released ?:it!> gage ir.posttion,
but  must re lecse w i t h  gage remo>ed.ll 

c. The reasons f o r  checking and a d j u s t i n g  timing a re  as f o l l o w s :  

(1) 	Tne timing was incorrect in most of tAe guns t e s t e d .  
It varied f r m n  c o r r e c t  to r e l e a s e  of the Ti r ing  pin
3fi6l1, o r  more, out of ba;tety, 

(2) 	 T h i n & :  changes through wear of  t h e  p a r t s ,  

( 3 )  	 The act of f i r i n f :  must t a k e  place while  t h e  e x t r a c t o r  
is i n  p o s i t i o n  t o  engage the  e x t r a c t i n g  groove of a 
rouxl i n  the feedv&y.‘ Therefore ,  f a u l t y  t i r i n g  can 
cause t h e  I‘ollovrine malfunc.tions: 

( a )  	 F i r i n g  d u r i r x  automatic f i r e  my move ,the a c t i o n  
t o  t h e  rear bef0L-Q t h e  e x t r a c t o r  engages a new 
round. Thls r e s u l t s  i;l failure t o  feed ancl h a d .  

(b) 	 Failure  t o  e x t r a c t .  ‘This occurs when t h e  gun 
f i r e s  bofore  the  e x t r a c t o r  can engage ti:e rowd. 

(c)  	 xunavay pui  r e s u l t i n c  from a bant trigger. 

( d )  	 Yeapon f i r e s  with  moviny, p:Xrts out  of b a t t e r y
resulking i n  irregular shot  p a t t e r n s  (tsually
vertical dispersion). mrinz t h e  t e s t ,  clis-
persion PGS , d f e c t e d  both  by early and l a t e  
tixiing. 

6. kdjustment No.4. iiecoil W f e r e r . - a .  The proposed method of: cid-_-_. 
jus’ting tbe buffer  is as i ’o l lom:  

Illighten adf.lvting screw as far as it will go. P a r t  of the 
last tiiread inus: still show when t h e  screv  j.8 f u l l y  home. If  
not  add f i b e r  discs. Then if b u f f e r  tube is disc t)p (hasid l  f i b e r  discs), back off 5 turn; if spring t3rpel back o f f  
14 t.mns. If i n  doubt ,  back off 1 

b, This  method is esseritial.ly the sdlle 08 that plY?SCribed in 
23-50, par.20&(2). tinwever, in k%l 23-50, adjrrstmant of t h e  buffor 

is in t!x sec t lon e n t i t l e d  ;IDiiosair,bl.jng of P a t s  Disnounted O d y  f o r  
iicpSirsI1. As ind ica ted  below, this  should be a r o u t i n e  chock and ad-
jus Lment: 

(1) On the many tlew guns inspec ted  during th- t e s t s ,  a l l  
buffers were adjus ted  s o l i d ,  l.e. t h e  a d j u s t i m  screw 
f d l y  ham. 



( 2 )  	 6rovming's patent (see J.14. Powning Pat,er.t #l151t8,
PO6 and appl.,licntion #l83,841) i n d i c a t e s  k h a t  t.he 
purpose of the bufI*er i s  t o  absorb shock  and not  
t o  ac-t as a rebound u n i t .  Looseping the d j u s t -
ing  screw accomplished .this purpose. 

( 3 )  	A solidly EdJUStod  buffer causes considerable  rib-
r a t i o n  of t h e  gun which o f t m  r e s u l t s  i n  ragged op-
e r a t i o n  and increased dispersion. Also, t h e  rear  
of  b o l t s  mzy break from t h e i r  so l id  impact on a r i g i d
b u f f e r  p l a t e .  



BPPKWIX 7 








(Extracted +on. >.rmjr Gromd Force CqUipnc l l t  Rcvicw Bocrd P.cport, 

por t  11, 20 Junc: 1945) 


NOTE: These c h a r e c t e r i s t i c s  w r e  not  conteinccl i n  zlic p r e l i m n a r y-
s t u d y  rcvitwcd by ETOCU and 12 th  US ? r m y  C-rwp. Iht: Gcnercl Eo-rd, 
t1r.itL-d S l s L s  ForcLs, Luropunn Thcatcr concurs ir. the. follovrinc 
chorcctar :s t ics .  

1. :imFiroturc l i m i t 6 t i o c s .  4.11 s t ande ra  q u i p n i m t  s h d l  bc 
~ b l ~ .zo ster; end (;IpLrctc =f f ic iS*ct lv  w i t h i n  t h c  followinn cxtrcmcs 
of' co rd i t i ons :  frcrn -10' F. t o  .{-l2Oo 7. *with .:rind v i ; loc i t ics  tip t o  
40 ~1.D.h. WintLrizir .g k i t s  shull  bc. provided t o  L-rtmd the  ra rga  
of usI t o  -46' F. 2.1: CquiFmcnt s h a l l  bc, ca,poLJe or' v r i t h s x w l i n g  
tx.mpGr~t:rzsof' 95. F. with 95 phi-cant rcl-.;ivc humidity f o r  s i x  
months Without dc t c r io rn t i cn .  

2 .  , AoisE, Tht noisL 1 c v c ~wi th in  clotiLd oombot vLhiciLs dur-
i r g  o p = r t ? K o n  !icrd s u r f a c i  ron2 o r  clsiwllerb s h e l l  bc th ninimur.1 
p r u c t i c & b l c  r8nd i n  no  cbs t  grc,: tcr t h u n  100 db t x c L n t  during f i r i n g  
o f  -~rrrponsir. which OLSE b l a s t  prissurcs i n s i d e  shei1 not e ~ o t t d .t w o  
p.s.1. , 

3. Vibrsti.on, Vth ic lcs  carrying guns und !:ight.ing cquipmtnt 
s h r l l  be su f f ' i o imt iy  frrt  from vibrr.:ion o r  t h t  v i b r s t i o n  dampcd sc 
c s  n o t  t o  int:rfCri. ,tiitk s igh t i r .5  nnd & c c w r t G  gun h y i n g .  G m e r t l  
v i b r a t i o n  e h d l  bi; ~ d u c u dt o  a m i n i m u m  i n  tk .k  moin p w c r  p lun ' t ,  g c e r  
t r E i n  snd  s u s p a s i a n  systcm rind 51.1: 11 h c  i s o l c t c d  t n d  dr,mnp,d i n s o f e r  
. . I ...= p o s n i 5 l ~frop! t k t  x s t  ct '  tl-.Lvbh ic l e .  

4, Pliysio::l Fatigue l i x i i t c t ionu .  The Lvc :  o f  work o f  ~ . l lmin 
i n  c loscd  conSc.t v<2+,iclosu r . d ~ rLh,. most s L v d c  opcrnting c o n d i t i m s  
must n o t  LXCLC.~ r c t i s  3f jCr.l/Kgfhcur, Lxcipt  f o r  p&.rioda n c t  t~ a-
c t c d  mi. hour w d  ncrmslly ehould n o t  tJC m a r k .  t k m i  3 Cd/Kg/hour f o r  
nrolongvd op..rctior.s. aquip:liL.nt s h o l i  b.2 so dc.siGn€d t l i r t  t h u  work 
r s q u i r t d  in f i r s t  cnd s t cond  c c k l o n  msintoncnct will n o t  zxciud t h t  
!Ibovt lc v c  1s. 

5 .  !hyi ' ,m is  tmnc c-rbon monoxidc. ThL carton monoxijc concci-  
t rc t io i?  ir. thb vchiclc from !:ny e o , r c L  undt , r  oily 6 r . t . i c l p t d  rn t , i  o f  
f i r L  sh r i l l  iioL i x c c ~ . d5.C:: pLrccn t .  

6. eL.ct. i d q u n t c  h.,ct c o n t r o l  rg l r ins t  s0urcc.s o f  cxoassivc-
t ~ m p c r c t u ~ s h c , l l  In clos ,a  vch ic l c s  t'1il.ybc providcd. C G I I I ~ ~ . ~  

b f f o r t  ~ h i . l lb L  ir.cti tc ninimizc thc  Ti-tnsr':? 3f h t l - t  to  t h ~crew 
c orcncrhcr.t. 

7.  Crcw zoo1ir.g. In clos-d combrat r i h i c l c s  c snc idc rc t ion  should 
bi. g i v m  i n  t h e  i n i t i c l  d e s i f n  t o  thi. s p r c ~r u q u i r L m i n t s  m d  n\cess2r.y 
powcr f o r  t h ~opcrc;ion of' i n d i v i d u a l  caol id  s u i t s  or o%hU mehns of 
crew zoollng. Dcsign should providt: f o r  i:ith,r t h t  r n p i d  T i i l d  i n s t d -  
l e t i o n  of such qu ipmcn t  c r  providL thi. bcs i c  dcn i rn t s  i n  produotioll .  

8. C r L w  hL,f t i ng .  Jn closLd comb3t v d i i c l c s  pro-c is ion  should b i  
tit:>dL. f o r  c r , . ~ ~  Ci thcr  by d i . c t r i m 1  r,utlLts with ccrccit i : ics ofhcfi,tin; 
150 ss : t t s  ench, locrtl-d u n v m i L r . t l y  t o  ,r.ch c r L w  ?osit lo.n,  o r  i y  w ~ l l  
d i s t r i b u t c d  a r - t l z  s t  t i t F . t i c c .  

9 .  Se.zting. S c : : t s  rhr : i l  providr. anchor*&'. r..cd coxfo r t  1;nC: bt 



dhsigned f o r  n a t u r a l  posture .  Seats  shal l  be e a s i l y  a d j u c t a l h  i n  
h e i g h t  a n d  fcrwerd movement t o  place 9 s  percent  armored personnel  oc-
cupants  i n  a n e t u r a l  posi t ior ,  f o r  operaLion cf c c n t r o l c ,  o p r a s i o n  of 
V i O - f i l  i n s t r m s n t s ,  e tc .  I'aading s h a l l  be provided t o  p r o t e c t  a g a i n s t  
e x c e s s i v e  h e a t  o r  cold. Springiness s h a l l  not  be such as t o  in te r fe re .  
w i t h  t h e  use of' s i g h t s .  

10. Crew Safety.  - Safe ty  precaut ions s h a l l  be incorporate6 i n  
d e s i g n  to  Frecluce,  i n s o f a r  as poss ib le ,  hazards  c ther  than  those i m -
posed h:{ b a t t l e ,  In genera? these inciude:  e c u i l i b r a t e d  doors and 
k a t c h a s  m t h  s t r o n g  p o s i t i v e  locks, non- in te r fe r ing  hecdles ,  e l imina-
t i o n  or protec t ion  hga ins t  sharp ccrners ,  d e ? u a t s  v r s l l  placed padd- 
i n g ,  t rea ted  oLt.side and ins ide  s u r f e o t s  t o  prevont  z l i p p i r g ,  removal 
of non-essent ia l  protrusions, supplying ado2pate  hand h o l d  sup?orts ,  
s tcpx,  etc .  

11. h t e r i o r  l i g h t i n g .  hed and white dilal l i c h t l n ( ;  cnpsblo of 
edjuatmeiit sha l l  be p rcv id rd  i n  511 combat vehio les  and i n  such o t h e r s  
as i : d i c a t e d  by t a c t i c a l  nerds. The l o c a t i o n  of f i x t u r e s  ~d bulb  
requi rements  s h a l l  be dctermined f o r  each v e h i c l e  CII t h e  LP.sis of  l i g h t  
requirements  needsd t c  perform t h e  visuc.1 Casks of t h e  occupants, in-
c l u d i n g  reading of msps and orders. The f i x t u r e s  s h a l l  be shc.ded mid 
l o c n t e d  so  a6 t o  minimize d i r e c t  i l l ~ l n i n a t i c n  throl;ch v is ior .  devices ,  
IndividLcal i n s t r u n e n t  l i g h t s  s h a l i  h e  ;rDvidEil f 'cr instruments hrtving 
f i n e  graduo.tions which a r e  i inprkct ioai  t o  i l l u ? i n a k  vri th s x n d a r d  
f i x t u r e s .  \Variiing nnd s i g n a l  ?ick:ts s h a l l  be b r i g h t  enough tc a t -
t r a c t :  a t t e n t i o n  b u t  s h e l l  no t  c m s t i z u t s  a e;&re SFurce. In gene ra l ,  
E . 1 1  dtinger l i g h t s  8 h d 1  be r o d ;  il' othdr  colors a r c  necessary C3.5 
b r i g h t n e s s  must be  cont ro l lab le  or be reduced so  ns n o t  t o  intorf 'ce  
with dark  adaptat ion.  Paver f o r  such i l l u n i n a t i o n  s h a l l  he d r a m  
from t h e  v e t i c l e l s  e l e c t r i c a l  system. 

1 2 ,  Inflfimmtbility. Stcwwge ai!p r o t e c t i o n  of  Rlnmunition i n  a l l  
vc.hicles  s h a l l  be =cis t o  minimize t h e  danger of a h i t  w i t h  the least 
s a c r i f i c e  t o  i t s  u c c e s s i y i l i t y .  InsofrLr a s  p o s s i b l t ,  f i r e  Froof mat-
e r i a l s  s h a l l  be used throughout t h e  vehicles .  Provis ions o h n l l  be made 
i n  d e s i g n  i'cr adequate drainage ezd t a s y  c l e a n i n g  oi' o i l ,  gsaoi ine,  and 
grease from loca t iono  where they may c r e a t e  a f i r s  hazard.  Simple, 
ac:c . I . i b l e(1 <. f i r t  sx t ineuish ing  cquipnent  s h a l l  be provided i n  e l l  vch ic les .  
Xutomt.tic f i r e  ex t inguishcro  s h a l l  be provided in conbnt v th io les ,  i f  
p r a o t i c s b l e .  

13. Etltchways. Escape t n t c h t s  hhnl l  bc  providtd i n  a l l  closed 
combat v t h " r l t n .  AI: hatchwuys s t a l l  b ~ .s u f f i c i c c t l y  l a r g t  t5 accom-
od&te  y j  percent  n m o r e d  persor.nc1 we8rir.G v i i i i t s r  clothin,;. >.here t s c n p e  
h a t c h e s  a r 8  provided tho  mco)-.iicis:n sho . i l  h e  CqendaSla and r e q u i r e  n o t  
more then 40 gouni. p u l l  t o  s1,er.. i l l  c t h c r  h3tcht.s shall be cqui l ib-
r a t e d  tad require not  more than  20 pound push t o  oper. m d  Q l l c v i  f o r  
s d t - c t i v t  p a r r i a l  snd complcte op tn ing .  Quick tic t in&,  m s i l y  o p c r a t t d ,  
n o n i n t e r f e r i n g ,  i n s i d e  f a s  tii:~rs s h l l  bo :Jrovided. ThL nir9bc.r a.nd 
type of hatches s h a l i  bc dtterininid on t h s  bas i s  of r a ? i l  evRCuUtiCll o f  
t h e  c r w  from t h t  v -h ic ia ,  escwdng firL. 

1 4 .  Gas prottc-Gion. In closLd conbat  v t h i c l c s  P r u v i s i o n  s h o u l d  be 
mads i n  t h c  v c n t i l a t i n g  systerr, f o r  t h e  f i d d  i n s t a l l a t i o n  of a 
n i s t i g r .  T te  e i r  s:i&ll h e  supp1i;d i ; o . tb~  crcw c x n p r - r t r L n t  t h r o  
t h i s  ce .nis t6r  h t  tl rete not locs than 400 c.P.3. and i f  f c a s i b l c  600 
c.f.m. Scciay,t  c h n l l  bc such a6 t o  main tu in  a p r c s s u r c  within t k €  
Cr 'EW compartment o f  u t  i o c s t  onb inch  as.tcr BUE;;~. h t a k i s  s h c l l  'be 
pro-tc.otcd ngui l : s t  t h t  d i r c c t  entrEr.c& of l i q u i d  and s o  l o c a t t d  t r S  t0 
d r 6 x  in 8 minimum of dus t .  Far  opbn and non-combGr v a h i c l r s ,  tiit-. 
most z f f i c i s n t  lir,ht-wci&ht ind iv idua l  p r o t c c t i v o  nc6 .n~w i l l  bC tmpioytd.  
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15. Basir; dimensions. A l l  v tnicular  aquipmtnt must f i t  6hL 

man who use it; tht i refore ,  oquipm6nt and arc.11: xust  bc considcrad 
as a unit. Nhhcre d i f f i c u l t i e s  of design require it, e:quipn>nt
may be made t o  f i t  t h e  central  90 purcent i n  the rcngc in sizes of Ben, 
In guneral, dosign should consider thE wholb r a n i &  a f  s iz ts  up t o  
9 s  pcrcent. No mnort-d !xiit q,xipnent $ha11 inFosE l i r r i ta t ions 
s i z e  on t h c  personnel who use it unless othcrwist spbclfibd. 

16. OW controls. Plkcerwnt o f  gunncr's s ea t ,  optic81 ir.btrli- 
ments, gun hnnd con t ro l  and f i r i n e  butt.cns shcll be intcgre.ttd sc 
t h a t  011 gunnar op@r&tionS CBn bt o a s i l y  &nd n?.tcrtlly

. -
ptrfom,:d. 

o p t i c a l  i n s t r m r n t s  s h a l l  bF, s o  placed i n  hciLht md distL,l,2Lfor-
wp.rd t h s t  they arc, r aad i ly  accessible  from a s ingle  s c c t  positiin 
WlthoUt hanlparing frcvdom 2nd n a t u r a l  US& of hand controls ,  fjrLnd 
con t ro l s  shell be approx imte ly  1s inches fcrward from ULCcbnl-tr zf thc  
Seat.  Adequntb c len rancc  shtlll be provided nround t h L  gunntr s o  
t h a t  t h m .  w i l l  'G6 no obstruction t o  frci; rot t t ion of hcnd controls. 
If possible, hand t r a v u s o  shal l  bi; f o r  t h e  r ight  hcnd. E-nd oGnttcls 
s h o l l  hc on fl l i nc  kpprcximotcly s i x  inchcs hbovt; the lm&e 2nd ap-
proximately falx incncs  1atere.lly. Eiandlis shall  c.fford o posit ive
f i s t  g r i p  and bc s u f f i c i m t l p  lerge t o  bt opratcr!  e s i l y  wi?h g l o v t s .  
hocassory f ir6 Control tqrripmmt, azimuth ind iwto r ,  g w n ~ r l s  qucdrent, 
s h a l l  bc, r i :adi ly  v i s i b l c  t o  the g w n c r  withcut w-duc ccntortion or 
chmgc of pos i t ion .  

17. A u x i l i a r y  charging f t c i l i t i o s .  Xn s u x i l k r g  chirging u n i t  
a h ~ l lb~ provided io vthiolcs ,  which s h a l l  bt cEpltblL o f  furcishins  a l l  
s l o o t r i o a l  power requirements fo r  t h e  vchiclk in  addition t o  kt tpicg the 
vch icu le r  b a t t e r y  f u l l y  ckrged.  This must not only m L d t  t'nc rq . . i i rs-
mbnts POF veh iou le r  o p r a t i o n  end s i g n e l  conwnication, but elso such 
requirbments L S  may bc i n t c r j w t c d  by the  op,rction of euj i i l ierg ~ q c i p -
mc.r.t. 

18. Vision. Vision rLquirL-mtr.ts sh:?ll  br i ,ssentiel considLrz- 
t i o n s  i n  -g ';urret and h u l l  armor. J3nlplcy~t11tof visior. units 
sha l l  n o t  r s q u i r e  in t e r rup t ion  pf c thLr hss.;nti:.l crfm fwct ions .  
Drivcr v i s i o n  s h d l  bc suoh RS t o  pcrmit tl',: narmnl mancuvcrlng O f  

thc Vchiclo without  hand mmipulction of vision un i t s .  Cmbir.cd 
v i s ion  by n l l  msmbors of criw she.11 provide edi,cjuc.te sky end ground 
v i s ion  on s11 s i d e s .  proqision shc.11 b6 medt t o  a s in t - in  t h i  f u 2 C t i O r  
o f  o h i o n  u n i t s  hgainst ra in ,  dust ,  d i r t ,  m o i s t u r - ,  oondcnscticn zld 
rungus . 

19. Secondcry armnniunt. Frovision s h e l l  bc mhdc for  ndtquetc-
ly armorod, b x t i r n a l l y  m0untt.d smokt bomb projLctors t o  provi le  fo r  
simultarieaus F ro j sc t ion  of not l e s s  thzn s i x  sxokt:pots o r  hcnbs, 
nnd capabl' of' being f l r d  from ine ide  t h e  turrct .  Thc f i r i n g  mcchm-
ism s h c l l  bc s i m p l , ,  r b l i eb la  and providcd wi+n su i tab lc  s r f k t y  dmicas .  

The p r c j t c t o r s  ehould h t  s e t  t a  p ro jkc t  'i.1)~ smokc; b V l i i S  150 to 200 

yards l;o .tht f r o n t  of ;hL t u r r o t  c t  l C t L - r & l  rn t a rmls  c f  20 PrdS. 

Other m'ans such  us rociccts, hmd g m s ,  Ltc. ,  should b~ invtet igcrcd 

TO de ttirmini: most e f f i c i c n t  nf..t;hd. 


20. prov i s ion  s]lnll sn ontipzrsonncl d t v i c i  h h n n gh i  mode fo r  
F* ocsuc.lty producing vf'f,.:ct t o  a dis tance of opproxim-tclj. 10 Yards 
from t h e  t a n k  t o  s ides  and rim of t h e  t m k .  

21. Gtnora l  provisions for  t u r r e t s :  

a. 360' trnvwse-

b. The; f u r r u t  shc l l  be f u l l y  bn1-nci.d. 

0 ,  adtqunte, posit ive,  nnd eas i ly  opzrstcd t u n c t  lock 
shcll be'p o s i t i o n a d  Gonvcnient t o  t h c  gunnor* 









R-d-S-T I-C-T-li-D-- - -%-- -- --
XPPhJBDLY 12 

%C€i'lCE WITS KbCObi4BMDhD BXcjiC FUTLm 3%XG 

( E x t r a c t e d  f rom army Ground Porcc Equipment R C V i C W  Bocrd Iikport, Pe r t  II) 

NOTEt Thr follovring rccm.mend&tions ivere n o t  included i n  t h e  prolirnin--c.ry s t u d y  revicwtd by .t.is European ThE-ter o r  OpurRtions c.nd 12 th  US 
Army Group. The G a c r c l  Board, Unitt.d S tc t6s  Forcds, Buropcm Thca-cer 
concur s  i n  t l i b  fo l lowing  recommcndstions s u b j b c t  t o  t h t :  d i rouss ion  i n  
Cht.pter V o f  t h i s  report .  

1. For  reoonnaissancc (light) tenko: 

a. One c a l i b c r  .SO mcohini; gun mota tcd  00-x io l ly  i n  t h c  t u r r e t .  

b. Two cn l ibe r  . j0 mnchinc g u n s  symmr-trioe.lly located on Tenk 
t u r r t t  in h z l l i s t i c  b l i s t c r s  s o  mowted :IS t o  f i r c  c o a x i a l l y  r i t h  the 
m r i n  .~e::.poii. 

C. Ont ca1ibi.r -30 bow gun. 

6. On= cc1ibc.r .SO k4 gui c o n t r o l l t d  by trik commander 2nd 60  

inountcd 'IS t o  bu c ~ . p c b l oof t e i q  f i r c d  nt gro,md t n r t ; t t s  e a  w e l l  as B i r  
t o r{;i t s  . 

i. Stow;g;t cf c a l i b a r  .30 rmmunition - 1000 rounds per  gun i n  
h s l l i s t i c  b l i s t s r i  2000 rounds per  how gun. To ta l ;  4000 rounds. 

f. Stovirge o f  c ~ l i b e r.50 ? ."mi t ion  - 800 rounds ?tr gun. 
T o t e l :  1600 rounds. 

For e x r l o i t a t i o n  (midim) cad  

e.. OnY c a l i b e r  .SO mr-ohinc gun c.nd snt. cn1ibi.r  .3O cur, nlolmtcd 
coc.xir 113' inaidc thL t u r r e t .  

b. Two cr . l ibtr  .3O tncohinc guns niountcd  i n  bl is=rrs  - -quivr.-
I.&& to rc.cornaisscncc tpmks. 

C. O m  w l i b c r  .30 mtichin- ~ , u ncnpnblc: of bc ing  f i r t d  by the 
n s s i s t c n t  d r ivc r .  C a n s i d u o t i o n  t o  bt. g i v t n  t o  nountine bo8 g m  or 
guns i n  rcmote control1L.d bibllis t i o  blisters. 

d. Onc c r l i b b r  .SO e n t i c i r c r a f t  gun -cquivnlant  t o  rt,cum-
n i e  s m c t  t.?ilk. 

L. Stowngt of c:;1zFrr . j O  mniuni t ion - 2500 rcundG p c r  gun, 
(:iiiniram). ? ' owl :  10,000 rounds.  

f r  Stovrr.g- of cc1ibL.r .SO c m " m i t i o n  - 600 rounds pur gun, 
minimin,  Totc?l;  1200 rounds. 

2. -. i n f a n t r y  (har.vy) tnnks;  
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VAC!i IE G:l?i SPA30 PARTS A U T K l l i I Z E X  LIGiiT MfiiLS hi24 


(Ext ruc t td  from StowugcList f o r  Light  X n k  h24 c6 ahovm i n  hpyindix >., 
1 2 t h  Arc,y Croup Armored Report Ro 5,  jO Novmbcr 1944) 

CXLI2LR .3O Ei4CHIACi GUN 

1 P. cc e1L r Ftor  

Band, lock, f r o n t  hbl. brg. 


2 Barrtl 

2 E O l C ,  c s s y  
1 k u s h x g ,  b d t  f c t d ,  lever p i v o t  
1 Covtr, ~ s s y  
1 Extensicn,  hFrrc l ,  assy 
2 Extr-ctor,  cssy 
1 Frmi, lock, m s y  
3 L t v L r ,  cocking 
2 Lcv t r ,  focd. b c l t  
1 Look, brc;ch 
1 N u t ,  b e l t  foc?, L v c r  p i v o t  
2 ?e.wl, Ferd, hlt 
2 3.~1,:.olding:, klt 
3 Pin,  nccc l t r r , to r ,  rdsy 
1 Pin,  btlt f o o d  pflwl,  nssy 
1 Pin,  b e l t  holding pc.wl, s p l i t  
3 P i s ,  socking l e v s r  
3 Pin,  f i r i n g ,  nssy 
2 Fin,  tri,:gcr 
1 P i v o t ,  bi;lt feod lever 
1 plunger,  b G r r c l ,  assy 
2 Bod, drivrn;. spr ing ,  ossy 
2 Scrcw, b c . l t  fu,d,lover p i v o t  
2 Sear  
1 bl ide ,  f c i d  L c l t  hsay 
2 Spring, b t l t  f:Ld hc1dir.g pcwl 
2 Spring, b c l t  f e t d  pcwl
2 Spring, hErrLl plunger 
2 S p r i n g ,  dr iv ing  
2 Spriag,  cover e x t r s c t o r  
2 Spring, locking b n r r c l  
4 Spring, Gbnr, n8Sy 
2 Spring, trigp;;cr p i n
i Trigger  
2 Xcsht r ,  lock,  in t i rnr -1  tee th ,  rcg. S., >lo 5 (0.125) 

CALiShh .SO i t d C H I N L  G'JN 

1 A r m ,  5il t  foe-? FEW1 
1 Bm-rel, ~ i s s y  
1 D i s k ,  t u f r a r  
1 Extension, firir:g p i n  Cssy 
1 Extrac tor ,  rssy 
1 Lever, cocking 
1 PRWl, f c i d ,  b 6 l t r  rssY 
1 Fin, b c l t  f L u d  pcwl, CSSy 
1 Fin ,  csttcI*, s p l i t ,  S., P ~ F CE, 3/32 x 3/4 
1 pin,  c o t t c r ,  s p l i t ,  S., 1'ypo B, 1/8 x 5,8 
1 Fin, c o t t b r ,  s p l i t ,  S.. i y p t  B, 1/15 X 3/4 
1 Fin, f i r i n g  
1 Plunger,  b e l t  I-ed l e v i r  
1 Rod, d r iv ing  spr ing ,  w//"pring, n6sy 



1 Slidc, feed, bklt, nssg 
1 Spr idg ,  b c l t  fecd l cvc r  plungcr  
1 Spring, b i l t  feed p;I.wl 
1 Spring,  b c l t  h o l d i n g  pew2 
1 S?ring, covt r  t x t r i o t o r  
1 Spr ing ,  locking bFr re l  
1 Spring,  rxcr  
1 Stud, bolt 



1. 'Ihc t r o s c c t o r y  of t h e  c;.lihir .50 gun ncrc  c l o s c l y  tpproxi-
m7ti .e tnr t cf t L  t m k  ccnnon c t  Longer r?ngas t k n  tins c r . l ib t r  .30 
gun. In nddition, t h t  c p l i t a i - .SO hrs v Longer t r x c u r  burning ".mu. 
f i i c s i .  k c t o r s  will r.Gkt. ri.n&ing-in with thc corxiz 1 i n ~ c h i n cr,un c - s i c r  
sild will p:rmiT rcKging-in v t  r:-.ngcs .:thf,rc. t!it tpnk ciinnon o f t i n  will 
n o t  obt-in : h i t  i n  tht  f i r c t  round. 

2. l'hc 1ncr:r.scd d f L c t i v L n c s e  of thr c r . l i bc r  .SO :.rmor p i i r a i n g  
round  will pLr- i , i t  thL oorx i : : l  mochinc gun to tic; usud r g c i n s t  tx -p t tb  
rilich fcrmtrly would kxvc  r t - q u i r d  tht txnk wnnon .  

Thc c r l i ' k r  ;50 inoendiory  round c;n s t c r t  f i r e s  which  former-
i y  w w i d  hcvL ri-q u i r l d  w h i t c  phosphorous, 

3 .  

4. Thtsi rdv.rntcgbs w i l l  r c s u l t  i n  ,-. of knlr  oi.nrio3s ~ v i q ~ :  
r:!nrr.uni tion. 
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f. ?O:.idm, i n  t h c  wrying chzrges of t h e  same we?.pon, should 
h:; of uniform cosgosi t , ion.  

6 .  InircstS.g?.tion should bo r-ied- of tiic use oP high a:?losives,  
nuit,?bly i n c o r p o m l c d ,  t o  d w c l o p  n w  an(! inore des i rab le  p rope l l an t  

:ici.;dur s , 


11, Sovcra l  cf t h c  s?ec i f i ca t ions  ?nd r aqu i r cnan t s  of  i.doal 
y r o p d l a n t s  nre n:utw.lly a n t c g c n i s t i c .  The s o l u t i o n  rill be  ?. chz.2-
lonqz t o  C h ?  bes t  s c i e n t i f i c  o f f o r t  or' the  na t ion .  Thc ?r~l) la lshou1.d 
b c  p l a c o l  b d o r a  thz Rcse~.rchD o x d  f o r  I\Tat i o n n l  Securi ty .  

STOUkA ?nd 12th US l imy Group reco.m.tmuGd additiori  c i  the fol-
lcvirg:  " A 1 1  rounds should be .mnuf:i.ctured 2nd  issued - t o  include pro- 
p c l l a n t  i n c r w c n t s  up t o  t h e  itcxin~mchorgc." 

6. ~ ~ ~ ~ ~ 0 5 i v s s .Ha11 .und more posc r fu l  explosives,  possessinga. 

mxhw oxygen bal-ncc 5r.d low s e n s i t i v i t y ,  should 173 davel.opcd. 

b. The ficld of coxys i t . :  explosive mixtures shouLd bc in-
71 cstigctdci f urthcr Cc a~tcm i n e  t h  3 a d v m t  
wcl  s e n s i t i v i t y ,  i n  coriserv3tioti of  t hcsc  l y  brjsoni; c c p l o s i v ~ s  

c mcro d i f f i c u l t  t o  m.rufccturo, m d  2.s i?. possib1.o inothod o f  
iig llnvitctied expl.osli.ves", tti2.t i s ,  a?3.osivca in:.!tchcd t o  pro-
s,  bombs, grenades, and roc!rots t o  o b t a i n  optimunu bl..st o f f c c t  

and i"gcmt ?tion.  

s. &pl .ns iv~s  should h?v* mmimurn stabi1i l .g  i n  stor-..:,o under 
r i l l  cond i t ions .  

d .  Dcvdo,ojncnt shou1.d cont inue  on t h o  h3110~:--9hq~dchcrgo
for uso :in ? . r t , i l l e ry  ? ro j cc t iLss .  

ETOUSA nnd 12th US k r q r  Groicp rocommcndsd tht dcvi?l.opment 
s h o d d  "311 c d i b o r s  frcin 75~21-xup. I' 

'7. Fuzcs. Thc: acngcr  t o  -- n. ~ : J F s O n l l C ? l  end mtd-isl from grcmz-
Irurc, b u r s t  must ?jd u lS . r , i iv .LsC:  by nv?.kinp .21.1fuzos not mi ly  bore snfi: 
brit saCt2 from tsuolosions occiirinl; t o o  soon :iftcr tha  pr0,joctil.c lcavas 
thc! g w i .  

b. ;,].I point, doton::ting f u m  
s i z L  v c ;  boost*:r i n  ordzr  to p~ri!ii.t m--
v:!riorin caLi.ca-8 of  shulLs,  

c .  VT Cuzos riust, bc. iinprov;d ?xi, &<;..cvptfoT ,?.nti::ircroft 
a r t i l l d r y  fuzis? shoulci h n v j  3 p o r c u s j i o n  c l d i i u n t  iiicludccl t o  I t C C t  t l ? Z  
continccncr of f r : i i u ru  of tn., c l m t r o n i c  d m a t  t o  funct ion.  

YTOUSk rcccm*.mi;cd ? ,ddi t ion o f  t h i  folLowing: "i!ixns shoulc! 
bs i ' rovidad f o r  adj:istmont of . the s o n s i t i v i t y  o f  Tf fiiacs bo t h a t  m d . -
r w i i  c f f w t i v c n c s s  'ccn b2 obt2.iiw.d ?&%ins t  d i f f z r e n t  typos of t?.rgutS. It 

c ,  Not pc r t inon t  t o  this study,  

f .  Tkjc~pr oscnt  colllbinatim dolay :ind aupGr-c;uic.lc fuze shouX 
1in.vc improvdd s . i fo t j j  fonturos i,nd b z  nndc c r p i l l y  useful  far' t d c ,  tank 
,+-utroym7, .:.~id Bicld zrt i l lzry 7;) capons . 

g, Tke ob jec t ivo  of dovc.l.opn:orit. i n  fuizca should be I singLo 
f u x  coicbining time, dolzy  ?lid supor-quick ol.cmor.ts irhich could bo. used 
!:j.th q u z l  f x i l i t y  by a l l  ?rms i n  e l l  c c l i b o r s .  

I 



R-E-S-T-R-14-T-E-D 

h .  Fuzcs must be dosigned t o  iritlist.?nd ,ys.tdr andS C ~ ~ R C ~  
r o t e t i o n a l  f o r c e s  dua t o  t h o  tzndsncp t o w r d  h i & i ~ r  v e l o c i t i c s  and 
s h o r t e r  t imc of  f l i g h t ,  p c r t i c u l a r l y  in to& nnd m t i - t m k  gws. 

13. m m i t , j . o n  Lots .  a. T:?J qi:?nt,i.ty of  .x".iition i n  2.w par-
t icul; ir  l o t  should bo as l?.rgs ?.s p o s s i b h  i n  ordc . r  t >kcup t o  .? mini-
mum t h e  number of s cpa rn te  l o t s .  

b. Var i ? t ions  i n  muzzlo vs ioc i ty  nnd pwfor:il?nct: bdnecn  dif-  
f o r c n t  l o t s  of th:; s.:m type o: mmunition must '00 rcduccd t o  a Illinhluli; 
by devolopm<nt i n  mnuf t l c tu r ing  procosscs a s  u!cl.l ? s  by r>sc.>.rc,h i n  
m.2.terinls used. 

ETOUSA snd 12 th  US Ariq Group raco.ml;nddd sdd i t ion  of  tne fol-
lo&ng: llTlrc p o s s i b i l 5 t y  of' d&:,rmining t h c  ai&of p r o p l h n t  Prom 
cech  powder l o t  required t u  as t ,?bl ish n st.?.nil?ril nufizlr  v e l o c i t y  f o r  

cvmy wmpon should bo i n v z s t i  ad .  Pcwdor i m r m c n t a  
l e d  t o  produco t:iis stondard v c i t y ,  thus obvi:T,ting 

d i s p z s i o n  fron onc poivdcr l o t  t o  another.  A l l  componunbs a i  the com-
p l e t c  round of f ix6d cnd semi-fixed " n i t i o n  musl; be of the sme l o t s  
to insure  id&ic:!.l povdcr, s h o l l  -(!oi&t, 2nd f i n i s h .  Xccurocy i s  im-
p o r t a n t ,  but i t  i s  misent is1 th.-.t t ho  nzccss i ty  o f  scgrogy.tj.n& ?.r t i l lery 
canmunition by lo: nuiibw ?.t t h o  f i r i c g  p o s i t i o n  bLi :?liminatcti. JU r.nd 
smoke shells s h v d d  hc.vc same b ? . S l i s t i c  c h e r i c t e r i s t i c s  t o  n l l o s  the 
u s e  of smokc- s h e l l  i n  ragis t raLion. l '  

9 .  Packinh boxcs ccd con ta ine r s .  Dovelopmont shnu3.d clnphasiac 
t h e  following: 

a. Packod ,~unur . i t ion should bc zblc t o  withstand ?. drqi  of 
t h i r t y  faat on concroto i n  m y  p o s i t i o n  2nd still  ret:in i t s  ful.1 ab i l -  
i t y  t o  func t ion .  

b .  3% should b s  c?p,?blc of iv i thskmding  s torngc for txo y e w s  
i n  t h e  opcii i n  t h o  t rop ic s ,  m d  st i l l  bi: sui t? iblo for shhiyivnt 2nd i t s  
c o n t c n t s  usable. 

C .  Contc lncrs  or  bo.133 should h:iv;! s . c h  s i zz  :.nd volulna 5hq.t 
thcy w i l l  flo1.t i n  a a t o r  whsn f i l l ; d  w i t h  pmmni t icn .  

d .  Thc mc.thod of c l o s u r e  of con ta ina r s  o r  b w c s  snould bo 
improved wi th  ?. vicy] t,o quick .?,nc!u?sy opzning,, to:..thsr i i i t h  sure 
w t o r  t i g h t  c losurc .  

0 .  1,ightc.r 2nd s t r o n g o r  motT.1 cont.?.incrs should b; provj.dc;d. 

f .  L l l  m n u n i t i o n  should be so watorproof ,d  t h ? t  i n  t n c  "7s 
p?.ckcdll cond i t ion  it m-.y i x  l r 8 f t  undcr on,! foot  of w:itor f o r  tmn ty -
f o u r  hours  a i t h s u t  i q ju ry .  

g. New p l e s t i c  2nd m d x l  viaturproof b-:g i,iiCori?Zs for  s to r -
i n g  ?nd sh ipp ing  m n u n Y i o n  should  bu  a a c l o p c d .  

ETOUSA anJ. Z2Lh US iirw Group rccomiminded ?iidit ion of tiia fo l -  
lowing: "Pnck?gis r f l u t  'bo p o r t c b l o  by onc nun (75 lbs o r  l c s z ) .  li.srk-
ing f o r  o?sy i d e n t i f i c a t i o n  i n  derlcness should bs  improved. It iS 
f u r t h x  rcconuni;nd<d t h e t  s o m  simple- typo of co lo r  code be adoptcd SO 
t h n t  whoru u n s k i l l e d  L::bor is used i n  hmdl ing ,  t h c  d i f f c r w t  types can 
r e a d i l y  and m s i l y  b e  dis.tingxi.sh?ble. h i o d d  ~ n dnode nunbors should 
be redriccd.1~ 

10. T r ~ e r .  ?. Fiescorch should bo undertaken t o  p r o t e c t  ~"Jlcl 5x1-
prove t h e  s t l b i l i t y  of t m e m  mix tu res .  

3-E-S-T-R-t-C -T-E-D 





K-&ST-R-I-C-T-$-D 
I_ 

g. Deveiopimt shDuld be untiertakcn t o  provide i n c e d u q ,  
bul l .e ts  of ,111c i l i be r s  '"hich !rill i g n i t e  o ther  f u e l s  a s  ,*{ell as gaso-
l i na  . 

h. I!nt n e r t i n e n t  t o  this study. 

1 4 .  Tank and  ~~~?!:-d-ges;~.oyer am-unitni. Tank arid tank destroyer
amnnition s!:ouId k e  drsigiiec g e c i f i c a l l y  for use i n  tan!< and tan]< des-
tmyei- mns. ! 'munit ion i n  t h 3  fol lowing categories ~ h o u l dbe develpped 
f o r  ali. Lyy~esof tar,k:; an i  tad: dcs t royers .  

a. 	 b.rm.or Piercjn:. (1) ti>i - An amor piercing m u u p  should 
ht riesiyxti h a v i y  t h c  h ipbes t  mumla v e l o c i t y  prac-
t ica l -~ lei n  oxle-:" t s  achieve t h c  armor aiercing abilLby 
requir4. Considerat ion should bz given t o  t h e  non-
si1edciii; sabot  t g w  anuixriition. 

( 2 )  	 ;?PL . o ~ .j,J2- Due to I j m i t a t i o n s  i n  the. supidy of tungs-
ton, d,-vcl.oyc.rit ohould cont inus on i9 and APC. 

(3) 	 :ipoLtjjy, or s n d m  povrdar should b c  includod in the  
b a l l i s t i c  1.iiuc &.i~ld t o  a i d  i n  spot t ing  s t r i k e  of 
ro~uuid. 

G$zLv;- - t r i  I:J$ round f o r  t h e  tank and tank destroyor  
opzc( having s u f f i c i e n t  velocity t o  insure pin-

point .  accuracy i n  d i r e c t  .fire. I n i t i a l  v - l o c i t y  shoiilrl be t h e  highest 
r ~ ~ ~ ~ i b l ccons iszsn i  ir4i;h go,ooc? fragmentation, c o n t r o l  of  r icochet ,  and 
n u n i x u r i l  gun ~ u b esrcs ion .  The exxt:cmal b a l l i s t i c s  o f  t.his projstile, 
shoulii tx i.(lentic.al , x i U i  il-lose 0.T B chemic.21. I P  projecti le.  A reduced 
cl?ar&c H l i  r o u d  :hoill6 bn dcvel.oped f o r  us0 by t ank  dcstroyers i n  in-
d i r e c t  fire.. 

c .  	 ~ - & ; L ~ ~ .  (1.) G a n i s t s r  rounds  &oulcl be lmprovod to in-
cr,:c?r,; t h o  size and ran62 of .thJ pa t te rn  of th3  can-
i s te r .  

( 2 )  	CanisCL:r r O l L l C ~ S  s h o n l l  b,: davolopod vhich t i i l l  not in-
ny r~iuzzl,:bralcc o r  hlast def l ec to r  mi 

(pin t,ub::, and whj.ch ..fillkava thG m i d -
'fGC L on gun tulxs.  

d .  &ike,?_lmeo!!3. (1) iil tanh aiid tank  destroyor emunition 
;;hou!.ci 	 be oj the  m a d y  fuzed,  f ixed typ3. Better  

sb.o~ilcihe mp!.c$ed t o  prevent separation. 

s of' improved .Etizas deviloped f o r  ar t i l lery 
c u " r i  shoulri be  provided i n  tank and tank destroyer 
airu,"it.ion. 

'PO ins.re ease c f  loadi.nG, wci@t.s of oonlplete rounds( 3 )  
should :,e the minimum consistent. with the muz&.le 
velocities roqui red .  Complete rounds *auld n6t 8x-
caeri t h e  f o l h i i a g  i ie ights  and lengths: Light: C8& 
2 j  Ibs .  Rnci 25 i n c h e s ;  meuium t ank  35 lbs ,  and.33 
iricheC:; heavy Cank 501bs. ard 9 inches. 

1 5 .  Not 	p e r l . i n a i t  t o  thi.5 stuc!y. 

+ - p m S - t . .  General post  war development, far  
on a r e  covered i n  ~ e c t i o n  1 o f  t h i 5  papbr, .IO 

ecidi t isr l  t o  t h e  broad p~ol~J.eriis,b;o s p e c i a l  lielcis of: dWdOpWn6 QU&' 
be e q h a s i z e d ,  namely -
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a .  HEAT anmunition, " h i c h  .:,illhave i t s  g r e c t e s t  use ii~f i e l d  
a r t i l l e r y ,  shou ld  have i n c r e e m d  v e l o c i t y  and ranze, incre:snd ?er.eetra-
t i o n  of armor, improved ef foc?  a t  greaLer angles of  a.:,i;ack, and inproved
fuse a c t i o n .  FI,iAT nmrouni-tion should have the  same exterior ha i l i s t j . cs  
as a camparable charge of !I: for th? aeapon in v:hhi.ch uses. 

Reminde r  of i d "  N not  p e r t i n e n t  t o  t h i s  stl1.G:. 



(Zx t r sc t cd  f r m  the  b r r y  Ground Forcc. Cquiprnont R c v i c w  Bowd Rbport, 
p::rts I :.cd 11). 

!jo'pr,: Tk.- GLnLrr1 Eoara, 3nisk.d S t c z i s  Forctis, i:uroFL:*n T h w t t r  004-
- c u r s  i n  thL fol lowing rocximndct ions s G b j c c t  t o  t hc  d iscuss ion  

i n  Ch-ptor VI1 o f  this study. Th- Luropwn Tht:.,tcr of Opcrations 
.nd 12th US kr5.y Group concurred i n  t h c  cml;rcl rcoomnl:.nl?ctlon 

tk: t t -nk  gms b,, s t r . b i l i zcd  rnfl thct L bui l t - in  r c d c r  r-ngc 
i ' m d , . r  rnd  1:rd computing s iyhr  bc dcvelopLd. The ot'ncr ro-
:ommLnct t i o n s  wcrc; riot i n c l u d d  i n  tht, nrclrminery study ro-
V ~ C W : ~by t h a  l>:.it&rorgr nier.r,ior.s, 

E .  bir:, c m t r a :  qv iFmcn t  s h d l  bc s u i t c d  t c  tit. uceds of 
ti:, F:uii :nd i t r .  cmplc)xci t .  ' 1 1 1 ~prcpt r  p l r  ccmint rnd function of f i r e  
c o n t r o l  sh .  11 hc prim'.ry considerr:zion i n  thL 1r.yout rind dctni1t .d de-
s i p  of  1.11:. v;,hiclL. 

t. The f i r c  cor.u-ol s y s t m b  shb l l  b~ c.n i n t c @ r c t e d  pa r t  of  t h o  
t u r r L t 5r1d shovld incl:>ds t h t  following: 

(1) ;. b u i l t - i n  rnngv ?ind,.r (cpprcximttcly 10 p w r )  
l i nkcd  t o  t h6  gtin cn3. opt-rctcd by t h i  t m k  c~mrncndt.r, 
which fu ru i shes ,  through s u i t c b l c  cont ro l  mcchcnisms, 
p r o p i r  1cr.d r7nd ,l,.:v-.tion t o  c s ing le  aiming poin t  i n  
c. s i ~ h tf i ; l& 01 1;-6 power. Provifi ion s h a l l  bo nndo 
to 1.y thi. ;:unn<r on  thc  , t r  r g L t  through th. egLncy of 
t h i  rrngc: r l n d a r .  Itl juxteposit:on witk. t h i s  s i g h t  
f i c l d  thc.r,. sh: 11 tc. r. ividt, ?i, Id of  u n i t  power. 
( 1 1  rLflLxr t t i c l c  l o  dcuir*..blt i n  t h i s  f i - l d ) .  

( Z )  	 Th-rc. s h , - l l  b,. ':n r - cx i l iwy  a i e h t  ch?.ngccblc from 3 
t o  d povrir. T h i s  s i & h t  eh-11 tmploy  b n,.ntrcl F&rhg 
p o i n t  ciid shr.1: t~ rd jus tnb lc  w:li rcspcot to the  gun 
t o  F rov id t  f o r  rcn::c eo t t ing .  A movc.eblc rtticl;.  
s h  i; bl; providcd f o r  dd'1tct:on. U t f l b c t i o n  cnd rnnge 
s c '  it. s k - 1 1  cpperr  i n  t h ~s i g h t  F i t l d  w.d bL such C3 
-Lo r coommodrtc. L L  w r i o c s  ty+s of  " n i t i o n  tmployod. 

;:I L l t v n t i o n  q w d r c n t  niountcd upon the  cun m 0 u r . t  i n  a(:j) 
?osi%io:i vihiri. i t  c-n h s .  t.;..sily opLrc.tcd by tht- ginner., 
It must b~ j:rovidcd u t i - t h  "r. i l lw,lnd;Gd a c t l o  trid 
t i i b b l c ,  , i?cl nust i:t <.'.si:y r e d  r.nd i - ccu r? t r  t o  6.2 
nils. 

c. Thc folloiw.n,r g m i r r l  Frovis ions TO cscurt, cacmc.t- End 
s :  t i : ;f i  c t o r j r  i i r L  c,!rit.rol ?rt I I ~ . C C S S Fry:  

(1) 	xuk(gcd.less, sinnplicity,  t.nc cocurnoy of lihktgLG she.11 
hc s t x : s ~ t d  . I :  ttc construct ion :nd i n s t i  1 l r . t i o n  O f  
s iyht: j  :,od s igh t  i inkl.r, , .s .  Long 1cvLr l i n b i g i s  shnll  
kc Inp loycd  t o  m i c i m i z - C r r o r  ind  11r.y intrcducid 
k~.c:.usc. o f  h e r i n g  t s l c r snc i s . .  

ThL m i  chrnisrn ,mploy,d l o  provid.! Sorcsigit ad ju6 tX" t(2) 

s h r l l  b... s inp l~ . ,' .ccur-tc,  rug@t;d rnd orpbbl6  O f  boicg 
poslCivLly 1ook~Li.i n  : d j u s t m ~ t .  Thc mavcmLnt for 
vr.rtic:l s.nd l i5tbrr1 I djustmtnt., s h n l l ,  i n  gencrc.1, be 

hFPdi iM.  16 
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t n t i r e l y  indtpcndcnt; cnoh movcmont shcll be eithLr 
smooth o r  w i t h  de t cn t s  not t o  cxocod 1/4 mil sewrct 
t i o n .  

( 3 )  	Alignment  o f  tl:c siEhta  h i t h  g'm s h o l l  bc rttrjned
wi th in  1/4 m i l  un+r loc.ds of 25 pounds cppIi;.d at 
p i n t .  A l i ipncn t  s h e l l  bt rtt:inbd tnroughoii: the r q  

c lcvu t ion  t r a v e l  of: thc. gun. 

( 4 )  	 SiCGht units must bL r t p l a c c r i b l e  within 1 1/2 miis, 
The s i g h t  u n i t  mast no t  stff'cr c. loss of mure thnn 
1/4 n i l  when withdrcwn r.nd roinser tsd.  

( 5 )  	Tht: cmuxilirr?, s ight8 murjt bk, n c c e s s i b l c  nnd uanble 
wi thou t  t.hr. r : qu i rmLnt  of moving g m "  sect from 
t,hL p o s i t i o n  uscd i'or prinulry eight .  

V c r t i c c l  cy^ trrvs.1 shr.11 not  bc mri: then cight ( 6 )  
inct.us. 

;.n infini-cy si:lit t.nd l i nkcg i  s h e l l  bc 7rovidcd f o r( 7 )  
thc bow p n s .  

6 .  ),n .zzimuth ind icc to r  shr.11 b3 provldod. Thb sriauth indi-
c c t o r  f'me s h e  11 h i  v t r t i c ! . l l y  posi t ionLd 2.: ~ p p r o r i r a t s l y  gunner's tyo 
; E V C ~ .  Tht; szimutl-. i r .d icctor  shnll t c  d s i l y  racd r_nd rccwetc to 1/4 
c : i l .  Thc d i f . 1  o h - l l  t e  i l l - m i r z t c d .  Thhc gunnLr's s i d  shall bL provided, 

o .  :I. ncnornmi c, t L l e ~ c o p cc q u i p p d  f o r  cross- lbvcl in i  abnll 
S c  prouidcd.  F rov i s ion  S h u l l  b t  -,i:dt. f o r  :r.omting c t  I).aui tob lo  low-
t ior l  on X h L  tctr8-t L-xt t r ior .  



automnt ica l ly  t r a - k  m y  s c l o c t c d  t a r g c t  end t h c  cut-put  data  rrom 
assoc ia ted  d i r t c t o r  shou ld  o u t o m t i c n l l y  lay the c.cconpanying n r l m c n t  
f o r  thi ocnduct of r f f k c t i v c  f i r e  n t  ranges cf E t  l e a s t  10,000 yards, 

5. S t n b i l i z n t i o n .  L - : t u r s l  2nd v o r t i o e l  s t s b i l i z n t i o n  o f  main 
nrmcment and  co&xin l mnchinc guns shC.11 bi. providsd. Tho following
g m c r n l  f e a t u r c s  shall be incorporeted.  

8 .  Meximum excursion shr.11 r.ot fxceed on6 mil f o r  90 percent 
o f  t h o  t i m e r  

b. Over-c.11 r u s p o n a c  t i m f ,  shell not  txceed 1/10 of i. second. 

c.  The tank  commander s h a l l  be provided wi th  e leva t ion  end 
t r a v e r s e  c o n t r o l s  that;  w l l l  f o l low t h e  same response curves and shall 
over r ide  t h e  gunner’s  cont ro ls .  

d. usin-tcnance and adjustment  requiromente s h a l l  be w i t n i n  
the  c a p a b i l i t i e s  of 1 s t  mid 2nd echelons of maintenance. 

6. F i r i n g  Controls .  Impulse f i r i n g  solenoid Qr equivalent  f o r  
€he main v,eapon s h a l l  be provided. Iiand f i r i n g  sha l l  be provided for 
t h e  main vrenpon whioh w i l l  n o t  r e q u i r e  t h e  gunner t o  remova h i s  hands 
from t h e  c o n t r o l s  o r  d i s t u r b  the USE o f  t h e  controls .  An e l te rns t ive  
mechanical means for  f ’ i r ing  t h e  main weapon s h a l l  be  provided. Pro-
v i s i o n  shal l  be made f o r  e l o c - t r i c a l  f i r i n g  o f  coaxial  weakons, This 
s h a l l  i n c o r p o r a t e  combinEd or  separa te  f i r i n g  fcr c a l i b e r  ,SO and 
oa l ibor  ,30 machine g u n s .  

7 .  :raversriig Mechanism. Traversing mechanism shell be power-
o m r a t e d  and s h a l l  follow the cont ro l  response curve smoothly, regard- 
less of  torque, up t o  t h e  l i m i t  o f  t h e  ap$.tla. Speed must-not k r y  
with  torque. Chance from power-traverse control t o  manual-traverse 
c o n t r o l  must not r e q u i r e  s h i f t i n g  o f  gears  or  c l u t c h  operation. The 
mochsnism must prevcnt  s l i p p a g e  or. s i d e  slopes. Adequate seals  .against 
water  and d i r t  s h a l l  be provided f o r  ths t u r r e t  race. 

0.  P r c t e o t i o n  and Seal in&. 

a. FirF -Pnt ro l  u n i t s  shall  be protected wherever pract icable  
by armored F-a?s ck?crazca from the ins ide ,  whioh f u r n i s h  protection 
f rom d i r t ,  mi: nl I awl1 nrmr p r o j r c l i l e s .  ‘ I h E s L  s h a l l  b~ adjust-
a b l e  wtcrc  i , ract , r .b:o to  sc rvc  a5 shn and slcy shades. 

b. Ijhhere o3rp lc te  o u t s i d e  p r o t e c x o n  1 s  not possible ,  pro-
v i s i o n  s h a l l  bc  wi l t  f o r  clearing t h e  surface.  

Fi’e cont ro l  units s h a l l  36 sealcd ? f f e c t l v e l y  ags ins t  
condenswion f u n g i  or o ther  ogenoieb which di:ninzuh t h e i r  effact ivenem + 

c. 







DONKEY SIGHT 



IiEADQILihTEkSF i R b T  A f i M X J D  DIVISION 
AFO 251 US A n y  

2 August 1945 

DONMY SIGHT 

1. On t h e  r e c e i p t  cf nevi vch io le s  u n i t s  will mnkc e.rroiigen:onta 
r e c t  with t h e  lZ3d Ordnance W i n t e n m c e  C E t t d i o n  f a r  thL i x s t n l -

l a t i o n  o f  tine Donksy Sight  on hll medim tanks 76iom, medim. tnnks 
lO$m and l i g h t  tanks N24. 

2. Unitfi will i r io lude  in t h e i r  gunnery t r a i n i n &  proper instruc-
t i o n .  i n  t h e  funot ioning Find use o f  t h e  C o n k y  Sight.  ixptric.nck h s a  
proved .this S igh t  t o  be o f  d o f i n i t e  value i n  EpeLding tip thc process 
of' "getcinp of f"  ths f i r s t  rowid; c a r e f u l  i n s w u c t i c n  and P. zlctlr 
understanding of t he  s i g h t ,  however. i s  nccesscry i f  confusion is riot 
t o  r e s u l t .  

3 .  The Gight when i n s t s l l e d  i s  zaroed i n  with Cis zcra  cross 
hair  i n  t h o  gunnbrs p t r i s o o p i c  s i g h t  and is ed jus tnb lc  t o  p w k t  re- 
ze ro ing  when i t  ge t s  out o f  l i n e .  Yn@ Sight  i s  .wilt l i k e  the  open 
s l g h t s  on D rif'ls end t h z  t o r g a t  i s  l i n e d  up t h e  B L ~ ~ T . T ; ,  

D-

4. a. The Uoiiksy S igh t  was dtwlssd t o  designate  an obscrue 

t a r g e t  t o  the gunnw i n  o p t n  coun t ry  when t h e  Lcrtiin is all h l i k c ,  
such e6 one p e r t i c u l a r  bush or house among mnnyj or in any C ~ L S G -

whbre it i s  d i f f i c u l t  t o  dcsignnte  t h e  tnrgct by oral d i sc r ip t i cn .  
It is Used n o t  o n l y  t o  l a y  the  gur. h o r i z s n t a l l y ,  b u t  t o  as:jist t h u  
gunner i n  l ay ing  w r t i o t l l l y  R S  w e l l .  IrvXan ~ i . din t h i s  f'nshion t h c  
sight p o s i t i v b l y  indcmtif ies  t h ~t n r g e t  .to t l i t  gunntr E O  that  he: w i l l  
have nn nccurutc. i n i r i a i  loy. 

ZxPmpla: 	 "Gunnir : 
" A n t i  t ank  
"I1.E. 
"Trnversc r i g h t  ( l d t )  . . . . . . . ~ t ~ n d ~ r  on, . '+ 
"6levPtc . * . . , , . . . . * * * * stearly I . , 011 

"Bush 
l%o Thousand 
'IF ir 0'' 

!?%en cd jus t ed  t h e  Donkcy Sight  mere ly  design~tbothe pa r t i cu la r  t a r g e t  
by 1e.ying the  zero c rosc  h a i r  of t h e  g ~ u i n e r * ~  Thc gun s i g h t  on it. 
i s  n o t  k i d  u n t i l  the guniirr lays o f f  t h e  co r reo t  ranee on hi6 s i g h t .  
Thus i n  t h e  above example t h e  gunner would kffive t o  l e y  thc 2000 yard 
line of h i s  s i g h t  on th6 bush beforc  f i r i n g .  

5 ,  In many m s e s  it may bemFoss ib le  f o r  t h e  gunner t o  set the 
t n r g e t  dueb r a i n  0x1 t h e  s i g h t ,  fo? ,  o r  smoke. ? i t h  thc Uonkty S igh t  
it i s  n o t  necessary f o r  the gunner t o  see  the t t , rgt t .  ( l o t r ;  will be 
tekei i  o f  t h i s  du-ing r m g e  f i r i n g  by aover~nr?,xhc: gunner 's  sight w i t h  
u p i e c o  of c l o t h ) .  

AI'PEdDIX 18 - t: 
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