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T€E GENERAL BOAID 

UNITEJI STATES FOdGCES: EUiOPEAN THF,ATER 


APO LO8 


CHAPTER 1 

INTRODUCTION 

1. World War I1 witnessed the development of Armored S p e c i a l  
EqGipment on a s c a l e  t h a t  was unforeseen and unpred ic t ed  i n  t h e  p r e -  
ceding y e a r s  of peace.  The g r e s t e r  p a r t  of t h i s  equipment was a c t u -
a l l y  produced after the m a j o r i t y  of  the  t r o o p s  l i k e l y  t o  use it had 
been de-Jloyed t o  Europe, e i t h e r  i n  t h e  United Kingdom o r  on t h e  con-
t i n e n t  engaged i n  combat. Consequently t h e r e  were, i n i t i a l l y ,  no 
u n i t s  s p e c i f i c a l l y ,  des igna ted  and t r a i n e d  t o  employ a m a j o r i t y  of t h i s  
equipment. Furthermore,  t h e  nuqber of o f f i c c r s  and men i n  t h e  Euro- 
pean Theater f a m i l i a r  w i th  t h e  purpose,  c a p a b i l i t i e s  ana l i m i t a t i o n s  
of t h e  equipment was n e g l i g i b l e .  

2. Two r a d i c a l l y  d i f f e r e n t  systems f c r  thE: employment o f  s p e c i a l  
armored equipment evolved du r ing  t h e  w a r .  The B r i t i s h ,  a year p r io r  
t o  t h e  invas ion ,  des igna ted  the 79th Armored l l iv i s ion  a s  n spec ia l  
equipment d i v i s i o n ,  x i t h  t h e  a i s s i o n  of developing, t e s t i n g ,  t r a i n i n g  
wi th ,  and employing s p e c i a l i z e d  armor in combat. There was no coua-
terparz t o  t h i s  u n i t  i n  the Gri t ad  S t a t e s  Forces. I n i t i a l l y ,  sorne of 
t h e  items of s p e c i a l  equipment were adaed t o  the  s t a n d a r d  equipment  
of convent ional  t a c t i c a l  u n i t s  i n  combat. La ter ,  s eve ra l  t a n l i  batta-
l i o n s  were conye r t ed  i n t o  s p e c i a l  cquipment b a t t a l i o n s  fox t h e  employ-
ment of c e r t a i n  items. It i s  considered t h a t  t h e  B r i t i s h  were a$lc 
t o  ob ta in  t h e  maximum b e n e f i t  froin t h e i r  s p e c i a l i z e d  armor on t h e  
occasions where i t s  use was i n d i c a t e d ,  because t h e i r  'system p r o v i d e d  
t h e  combat un i t s  w i t h  e s p e c i a l l y  t r a i n e d  t roops  accompanying t h e  spe-
c i a l  equipment. 

3 .  Purpose of s tudy .  There i s  l i t t le  doubt t h a t  arnorcd s p e c i a l  
equipinent w i l l  p l a y  an i n c r e a s i n g l y  important r o l e  in ,modern  warfare 
and t h a t  its p rope r  einploymant w i l l  m a t e r i a l l y  a i d  t h e  s u c c e s s  of our 
armies. In o r d e r  t o  s i m p l i f y  .the problems o f  i n c o r p o r a t i n g  this mate-
rial i n  t h e  army, t h e  g r e a t e s t  p o s s i b l e  number of i t ems  f o r  which  a . 
requirement can  be f o r e s e e n  a u s t  be developed and f u l l  i n f o r m a t i o n  
tnereol '  must be d i s semina ted  tkroughout t h e  army p r i o r  t o  t h e  outbreak 
of h o s t i l i t i e s .  It i s  i n e v i t a b l e  t h a t  ac1di:ional equipment will b e  
developed dur ing  the v u ,  and provis ions  mast bo made f o r  c f 2 i c i o n t l . y  
i n c o r p o r a t i n g  t h i s  mater i , i l  i!iCo t h e  m i l i t a r y  o r g a n i z a t i o n .  Thcre-
fore,' tlie p'Jrpi>se of t h i s  stlldy is t o  analyze and evaluate  t h e  annored 
s p e c i a l  equiplent used i n  t h e  European Theater ,  t o  i n c l u d e  t h e  manner 
i n  which r equ i r emen t s  f o r  t h i s  equipment were e s t a b l i s h e d ,  and how the; 
equipment was i n t roduced  i n t o  u n i t s  and employed, w i t h  a viow t c w a r d  
formulat ing p e r t i n e n t  conc lus ions  ar.d recommendai;ions r e l a t i v e  t o  t h e  
f u t u r e  develnpmmcnt and employnient of i tems of  armored s p e c i a l  equip- .  
ment. 
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CIIAPTER 2 

SECTION i 

GENKiUL 

b. Bac!cjiround. Experience i n  t h e  North Afr ican  Thca te r  cmpled 
with i n t e l l i g e n c e  r e p o r t s  on German c o a s t a l  and n a t i o n a l  boundary for-  
s i f i c a t i o n s  on t h e  European Continent,  e s t a b l i s h e d  the  f a c t  t h a t  the 
A l l i x l  offL:nsivo i n  Northern Europe would have t o  overconle riwnerous 
l and  mire f i e l d s  l ayed  by t h c  Sermans as an i n t e g r a l  p a r t  o f  t h e i r  de-
f-nse i n s t a l l a t i o n s .  I n  acidit ion,  it wes anticipa:ed s c a t t e r e d  mines 
and sinall, h s s t i l y  prcparea  mine f i e l d s  would be e n c o w t e r e d  du r ing  
the advance bet;ireen main ' l ines  of defanse,  p a r t i c u l a r l y  ifhen t h e  b a t t l e  
l i n e  was perir.it Led t o  s t a b i l i z e .  Thwefore ,  emphasis was p l a c c d  upon 
developing ar. a s s a u l t  tcchniquc i n  conbzt t r a i n i n g  t h a t  would facil-
i t a t e  r a p i d  passage of  mine i n f e s t e d  a reas ;  v i t h  p a r t i c u l a r  emphasis 
bcing p laced  upail t ke  d ivdopment  i n  t h e  Zone o f  I n t e r i o r  o f  s p x i a l -
ized mine explodar  cquipniont t h a t  coilld e f f e c t i v d y  c l e a n  a safe path 
by detona:ing mincs, and a t  t h e  sane t i m  wi tks tand  a t t a c k  from enemy 
gunf i rc . 

5 .  Gncra l  Txxs of Llino Exploderz. "Wc b a s i c  types o f  minc cx-
p lodc r s  WGd-valoped f o r  dc tona t ing  ur located l and  mines: 

a. Ili'rcssurd T y p @  Mine Exploder a c t i v a x s  th.:! mine fuse 
wi th  pr5osurc  a?plicd by a mechanical device,  e . g . ,  a r d l z r ,  plunger ,  
d i s c ,  o r  f l a i l ,  thal ;  i s  r e l a t i v e l y  indGstructabli : .  I n  a d d i t i o n ,  t h i s  
type mine exploder should bo e f foc tP ie ,  mantuverable, and oasy  t o  
main ta in  and ope ra t e .  

b. Ifconcussion 'rypc" Mine, m p l o d e r  a c t i w t c s  t h e  mine fuse 
or sy,npal;hotical;y detonates thc  mine charge with t h e  forci .  of con-
cussion o r  Elast obta ined  by ds t cna t ing  a nearlsy cha-ge of explosives.  
'?hi.s e;c;riosj.vc fo rcc  may a l s o  d i sp lace  mines froin tZc ground y i t h o u t  
de tona t ing  thsm. 

S X T I O N  2 

b. X s c r i p t i c n .  'Three d i f f e r e n t  rnodc1.s of p re s su re  typc mine 
cxpldors  vwre suppf i ed  t h i s  shca te r  p r i o r  t o  'fD-Day", and ivcre em-
ployed i n  combat. 

a. LIinc Exploder,  T l E 1 ,  consists o€ throc yolccs m6unting 
six c i r c u l a r  a i s c s  csch t o  a yolcc p ivo t  bracket  ivoldecl on t h c  f r o n t  
0.f a tank rccovcry v a h i c l e ,  iW2. One goltc a i d  d i s c  assembly i s  pos i -
t ionod on cach s i d a  of tho v e h i c l e  i n  f r o m  of thc  t r a c k ,  and t l p  
t h i r d  asscrrbly r i d e s  in the  can to r  ahead of the other  two u n i t s .  Tho 
d i s c s  r o l l  fo rward  undm t h s i r  cwn weight as t h e  cxplodcr unit j.s 
p u s h 4  by thc: r c c o v x y  vohicle. A cab lc  a t t a c h m n t  butween t h e  cx-
glodcr u n i t s  and thr: boom of  t h e  Lank recovory vch ic ln  a c t s  as a lev-
c1ir.g dcv icc  and pruvonts t h e  exploder u n i t s  f r o n  impeding the advance 
or' t h e  prime :novef over i r r c g u l a r  t e r r a in .  !rh? mine cxplodor ? r e h i c k  
has J c r u i s i n g  spced o i  tm in i lzs  pcr hour End a m a x i "  a l l o m b l e  
: n i x  c l z a r i n g  spued of t h r a  n i l o s  per .hDur. The explodcri d i s c s  arc 
C o i r  fwt, i n  d iameter  and t w o  iriches t h i c k ,  The exploder  assembly 
weight,  coniplxe,  i s  32,270 p0unds . l  

b. iiine Explodcr, TlE3, cons i s t s  o f  two s e t s  of f i v a  c i r c u -
lar d i s c s ,  oach s e t  independent ly  inoLntcd or. h o r i z o n t a l  axles i n  box 
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t h e  London Mwit ions Assignment Board for  the procuroment of 45 addi-
tional. CRABS from the Bri.t,ish i n  January l ~ ~ ~ ,and this re ujrement 
was increased .to a t o t a l  of '105CRABS the  following month.& Of t h i - s  
t o t a l  50 were t o  be used t o  convert the two mine exploder b a t t a l i o n s  
t o  CILIBS, and 5s were f o r  the  replacement of s ix  months an t ic ina ted  
b a t t l e  losses. This requirement-was cancelled several.-weeks p r i o r  t o  
W-31iDay when it could bc Qeen tho rerpirement for adci t iona l  nine 
explndcrs no longer oxisbed, 

8. int roduct ion of Mine Exploders in to  Units. 
P 

8.. Two mine exploders, T1E3, were received with spec ia l
Od.IUnCo p w " e l  i n  . 4 p j . l  1944 i n  advance of  thQ r e c e i p t s  of the 
bulk o i  t h e  mine exploders from the  Zone o f  I n t e r i o r ,  and were de-
mons-l;ra I,cd in tho UniLed Rinfidom t o  rearesentat ives  from the ma.$or 



79 th  Armoured E l v i s i o n .  (This  u n i t  i s  also discussed i n  Sec t ion  1 
of ChE.pter 10.) A t  t he  cesuati.un o f  h o s t i l i t i e s  t he  79th Armored 
D i v i s i o n  inc luded  a V l a i l  Brigadell cons i s t ing  of tmee IIFlei l  Regi- 
1nentS" Of tl?rW? s q u d r o n s  02 15 O h B S  each (See Append- 1). 

9- m P l O P e n t  in Combat. Mine exploders ,  TlEl and ~ 1 ~ 3 ,and t h e  
CtlAaS were used t o  c l e z r  roads  and shouldcrs plus cross-count ry  mine 
f i e l d s  ir. t h e  a s sad t ;  and a l s o  f o r  clean-up ope ra t ions  af';er a s e c t o r  
had been  c l c a r c d  of o r g a n i z e d  enemy r e s i s t a n c e ,  The e m p l o p e n t  of 
t h e s e  t h r e e  dev ices  by h e r i c a n  fo rces  was on a r e l a t i v e l y  mal l  scale 
arid QYLS l i m i t o d  Lo s e v c r a l  s e c t o r s .  However, t h e  B r i t i s h  elnployed t h e  
ClUiB bcl:j.nning wi th  t h e  JC-Dap assault Inore ex;cnsively and i n  l a r g e r  
quanti: t ies . 

a. The 6 t h  Armored Division employed TWO TlEJ!s for a t w o  
day pcricd in July l Y l J h  and il pla toon  o f  t h roe  TlE31s for a corres-
pondmg IpxLod in October ~ ~ L I L L .  The mine exploders were c d l e d  for -
ward ai'%erinines had been encountered and the irnmediate f r o n t a l  a r e a s  
p a r t i a l l y  c loa r sd  by hand. The inina e:cplodors were -then moved t o  the 
hcad 0.C t h o  column under darkness  and were used t o  spearhead a ne:v 
advaricc, conccxbra t ing  on r o l l i n g  t h a  shoulders of the  road.  Ir. both 
ins ' lances  no iriincs lerc cncwmtered ,  onc o r  two exploders became 
s tuck i r i  t h e  road d i x i : ,  and wcrs soon bypassed by tho column. 

b .  Thc CRAB plxtooii  formed by thc 2d Armored Div i s ion  (para-
griiph (I,, nbovr:) WZJ employed ivi ih  th. 7117th Tank B a t t a l i o n  which was 
attached t o  t ha  29th I n f a n t r y  Division f o r  tho a s s a u l t  a g a i n s t  ST LO,
l;'r.nnc;.:, in ,July 1Yl.ih.  Th i s  1;own had been subjected t o  v e r y  severe a i r  
and a r t i . l l o r y  bombarchlent, ani: t h o  r x x l t i n g  rubblc  Lhat had c o l l c c t e d  
i n  th; s t rwto  iriado the  f l a i l s  i n e f f a c t i v c .  Thorcfore,  these t a n k s  
woru  ult.unatwly omploycd as f i g h t e r  tanks,  and, as mch,  m a t e r i a l l y  
a i d c d  :in thc aosaull;. 

c .  :Iho 738.1;h and 739th Tank Ba t t a l ions  (Nino Zxplodar) at-
~L;lciicd rmu :or lp~ .~~y Armii?s ,t o  each of .the Corps of F i r s t  and Ninth l1.S. 
r c s p :  Lively. T11u od3U.bh Kiiic F i e l d  Clcm~lcoCotnpany was employed 
i n  a Z i m i l i u *  n:mnor by ~ ; rvcn th  U. S. Ariny. Sn;all dctachmu~itsoquiva-
Ir:n.L; ,to :I p.Ln.toon or s e c t i o n  c f  inino cxpl.odcrs w r c  normally a t t a c h e d  
to vnr.i.ous m g i n u c r  con;bxt group3 and battalioils  and W C ~ Oomployad
in cl. NU- i i i r ;  i~ jo : l .nL~dsoc.cions 02 roads  and 1dr.c f i c l d s  cncountcred  o r  
'bypss:;~Cl :in t h ~ndv:lnco -LO t h c  iiOE13 .River and bctwccn t h c  120Eii and t h o  
rli.IINB L t i v u s  i : i  January,  February,  and March 17bS. 

A platoon of f i v e  C.1ABS f r o 3  Comphny IIAlI, '739th Tmlc (1) 

rj3tI;dion was xttnchcd t o  t h o  3G3d Engincer Combat 
Ilr . t tal ion t o  brcach a largc m L m  f i e l d .  on 30 January
13LlJ.r i n  tho  17003ii i l ivcr ap$-occh. 'Tho a s s a u l t  f a i l cd  

'as  'tv:o ciuns wcrc dostroyod by onmny anti-tnnlc gun 
f j . rc ,  tvro CNI~ISv i a 3  d i zab lx i  by anti-t nk ininos, 
and cric s~lfi 'c~.cda mec!ianlcal. f a i l u r e  .l? 

Ono '1'1E.L was uscd t o  c l c a r  two ln rgo  m i n c f i c l d s  on ( 2 )  i:ithcr side of 0 landing s t r i p ,  and acconpl is l icd 
i.l;a m:iss.ion by 3ctonatinE 165'ilugol mincs and six 
I,oun.l chr.re~:s plus numerous an t i -pcrsonncl  mincs 
;iur.i.nC ;L throe 

~ 

day pur iod .  Only one mine was do-
(,on:i~ c dby thc tr nclc of %har.inc axplodor;  ho.vovor, 
savL:r;ll r;l,lss lnincs wrs bypcssod as G ~ Csgacc be-
tbroan .\,]lc:r o l l u r s  bridged thc inino f i d d . 1  

:lpproxdnatel.j f ivo sccLions c f  road, fiv,: t o  e i g h t -  ( 3 )  ,,on ni:L;L!sl o n g ,  mrc r o l l e d  by T l E L ' 3  and TX3's 
j,;-twool~i;hc d ~ ~ l ;  -945.and RHIXZ R'lvors i n  1vi:rch 
*ypi!:;oopc!rak,ions wore savcrly handicappcd by  r o a d  
qraLcrs, wrccltcd ocpipnarh, moa and mud, .ad sharp
.turns ;i1 roads.  Scvx, i l  mini: uxploacrs  w r x ~  
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t emporar i ly  disabled by mines de tona ted  by tho  t r a c k  
i n  back'ng and turning t o  nogo t i a t c  sharp road 
t u r n s  .I& 

d. The T l I 3 l ' s  of t h e  739th Tank Batt&ion Trith t he  Ninth 
U. S. Ariny were v ~ t h d r a mfrom use i n d e f i n i t e l y  15 February 19.45. Themini! oxplodar  eqh ipmbt  vias dismantled, and the prime novers vii?rc 
app l i ed  aga ins t  an acu te  t ank  recovery veh ic l c  sho r t age .  

LO. Merits and Deficiencies  of Mine m l o d e r s  T I E 1  and T1E3. 
a.  Mer i t s :  

(1) Most rapid devices available f o r  c l e m i n g  roads and 
shoulders.  

(2 )  	 Provides armor p ro tec t ion  for crew. 

b. Deficiencies:  

(1) Lock of cross-country mob i l i t y  makes t h c  TlEl 2nd 
TlE3 rondbound. 

( 2 )  	 Vulndrablc t o  off-set  mincs, delay n i n e  fuses, and 
r e l a t i v e l y  large explosive charges .  

(3) 	h l k y  and d i f f i c u l t  t o  t r anspor t ;  n e c e s s i t a t i n g  
frequent  assembly md disasseinbly. 

(4) 	 The T U 1  docs not  have the fire power t o  double as 
a Ilfighterll tank,  and thc T193 h a s  only  a limited' 
f i e l d  of f i r e  i n  t h i s  respoct .  

( 5 )  	The T1E3 does not c lear  a continuous p a t h  OqUiVa-

l e n t  t o  the width of t h e  t,mk. 

11. 	 Merits and Deficiencies  of the CR&S ( F l a i l ) .  

a. Merits: 

(1) Mobi l i ty  1~:ac-ticallyequivalent  t o  tiiat of t h e  stan-
dard mou!.~fl. t ank .  

(2) 	 Cm be esG!syed as a Ilfightcraf t& when not f la i l -
1%. 


( 3 )  	 Provides .ih.? vost rapid mechnnicd  method availaole 
f o r  bre-ir!.i ig cross-country minc f i e l d s .  

(b) 	 Providc;; ~ m c . rprotoct ion f o r  crew. 

b. Dc..ficiancies: 

(1) Vulncr&le t o  off-sot mines, delay fuses, and rola-
Lively lLwgca p l o s i v c  charges. 

Vehicle p r a c t i c a l l y  bl ind when f l a i l  is i n  opera-(2) 

t i o n .  


F l a i l s  wear out r ap id ly  on pavcmant o r  r o c b  to r - 
( 2 )  
r a i n  . 

moffec(;ive against  mines buriud i n  excess  of f i v c 
(4) 
t o  six inches deep i n  normal t C r r a i n .  



SXTION 3 

CONCUSSION TYPE MINE EXPLODERS 

12 .  Descr ip t ion .  The concussion type mine exploders  r e c e i v e d  
and/or employed t o  a l i m i t e d  e x t e n t  by t h e  European Theater  a re  de- 
sc r ibed  below: 

a.  Snake, Deqol i t ion ,  P 2  i s  a l i n e a r  charge of explos ive  
encased in  shaped me ta l  p l a t e s  providing s u f f i c i e n t  r i g i d i t y  20 p e m i t  
the charge t o  be puslied o r e r  rough t e r r a i n .  It i s  assembled t o  a m a -
i."length of 400 f e e t :  by combining a  s e r i e s  of ini-shaped charnel 
p l a t e s ,  11. inches  wide and 9 f e e t  long.- Up t o  320 f e e t  of t h e  Snake 
i s  loaded t o  a mximum of 14.b pounds of explosive per foot. It has a 
pear shaped nose t o  d e f l e c t  it froi!L obs tac les ,  a de tona t ing  assembly 
and a towing hook a t  t h e  f r o n t  end, and a pushing hook a t  t h e  r e a r  t o  
received t a n k  towing o r  pushixg asscmblicr;. In  average s o i l ,  a Snake 
w i l l  de tona te ,  t h rov  out, o r  break up all ant i - tank  and ant i -personnel  
mines viithin a p a t h  1 2  t o  15 f e e t  viide.17 

b. The Two-Inch CONGER, %ark I is a B r i t i s h  device which 
p r o j e c t s  a f i v e  L x n  rocket  p u l l i n g  an empty canvas hose (tvro inch 
diameter, 330 yards  long)  over a minef ie ld .  The hose i s  t h e n  f i l l e d  
wi th  a l i q u i d  explosive which i s  detonated t o  c l e a r  a l a n e  approxi- 
matelj. 20 f e e t  v i d e .  A l l  t h e  equipment i s  c a r r i e d  i n  a towed Bren gun 
c a r r i e r  from which the engi e and other  components have been removed 
t o  n&e mom sfor  t h e  ' u n i t .  18 

c. WUUITZEK i s  a l3 r i t i sh  Churchi l l  t a A  equipped with 20 
bangalore torpedo tubes om a?.& siide:c.f the trmk & o w  tb tk-ncb,, t h a t  
p r o j e c t  bangalores  ap"roximate1y 12 f e e t  long t o  a p o s i t i o n  50 t o  100 
yards i n  f r o n t  of  t h e  tank .  This device was not employed i n  cornbat, 
but i s  l i s t e d  here merely as an experimental  device t h a t  was viewed i n  
t h e  &ropean 'Theater, and i s  considered t o  show promise. 

13. The Es:ahlishment. o f  diropear. l'heerer l{cl&irenents for  both 
'-hc Snakc a d  t ha  CC!Ur. w x  axo:nplishad p r io r  'LO "3-3zyj.':. 

a: -A requirement had been placed upon t h e  Zone of Inter ior  
f o r  2 t o t a l  of 1,028 Snakes, Demolition, M2, p r i o r  t o  15'May 19b4 based 
on an a n a l y s i s  o f  advance t e c h n i c a l  i n fomac ion  received from the 
United S t a t e s .  A t o t a l  of 100  Snakes had been received i n  t h e  United 
Kingdom as o f  25 hIzy 1944. No ad.litional Snakes were r e q u i s i t i o r l e d .
The est i rneted requirements of Sirst an& Ninth U. S .  Arinies by the  
Spring o f  1945were o n l y  t en  p e r  month. 

b. A requirement f o r  a t o t a l  of 125 COIGEBS w a s  p l aced  upon 
the B r i t i s h  i n  k p r i l  lpLh a f t e r  representa t ives  of  the  Off ice  of  t h e  
Ghief .$ngineer, Headquarters,  Communications Zone, had iri.tnessed a de-
monstration of thc  product ion p i l o t  i n  the United Kingdom. The f i rs t  
69 CONGELIS shipped aga ins t  t h i s  requirement were r ece ived  on the Con-
t i n e n t  t h e  l a s t  %-eeki n  Septembo- IS&. Tho armies c a n c e l l e d  a l l  
CONGM requirements  I n  Febrary 1945. 

14. Employment i n  Combat. The Snake was employed i n  combat by 
Am2rican Forces on ly  t o  a very l imi ted  degree. The CONGER was not  
employed. 

a. It was  o r i g i n a l l y  intended t h a t  one Snake be a l l o c a t e d  
t o  each tank b a t t a l i o n  f o r  t r a i n i n g  i n  t h e  United Kingdom p r i o r  t o  the 
a s s a u l t  of t h e  Continent .  IIowever, Snakes 2 i d  not beconie a v a i l a b l e  
u n t i l  liey 1944 and u n i t s  1'Yere b u s i l y  engaged i n  modifying equipment, 
and i n  a s s a u l t  t r a i n i n g  connected WLth t r a n s p o r t a t i o n  t o  t h e  Continent 
a n d , t h e  i n i t i a l  phases of the  a t tack .  The f i r s t  20 Snakes were c a l l e d  
forward t o  F i r s t  U. 3. Army depots  20 Ju ly  1945, but  werc n o t  employed 
i n  tho  Normandy Weilkthrough t h a t  ensxed. 
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b. The only t a c t i c a l  employment o f  Snakes on r eco rd  was i n  
t h e  Third U. S .  Army a s s a u l t  of FUAT D i i M T  of t h e  I E T Z  defense works 
on 31 3c tobe r  1944, and t h i s  a t t a c k  vias unsuscessful.  One d m d v  Snake
vias assembled 1Ocxober and used f o r  t r a in ing ,  and fow- i l l i ve"  i n a l e s  
were r eady  Yfls n igh t  of 2 October for  movement t o  t h e  F o r t .  The
Snakes had  t o  be moved q p r o x i m a t c l y  one mile t o  t h e  Fort by t anks  of 
the 735th  Tank Ba t t a l ion .  One t ank  mas t o  tow each Syake t o  tile ap-
proxinlate. s i t? of detonat ion,  ,and another t ank  'vas t o  fo l low,  maneu-
ver t h e  Snake i n t o  the  exac t  l o c a t i o n  des i r ed ,  and detonate  it. 

(1) Pro Snakes brake i n  two ?;hen the  p rope l l ing  t a n k s  
were forqed  t o  make sharp turns  during tho approach 
march . 

(2 )  	 One Snake was l o s t  a half  mile f rom t h e  F o r t  when 
t h e  p rope l l ing  tonk WQS passing over some t imber  and 
logs  I 

(3) 	 One Snake was dropped j u s t  sho r t  of the F o r t  by t h e  
tow tank, b u t  it buckled and tw i s t ed  when t h o  rear 
tank attempted t o  push it up the  rise t o  t h o  F o r t .  

c .  Tn e : p a r h c n t s  conducted i n  the  S i -g f r i cd  Line by VI1 
Corps  uniiis i n  October l y h 4 ,  t he  294th Engineer Combat B a t t a l i o n  at-
t c q t e d  t o  c l e a r  a braach i n  tho  d ragon ' s  t e a t h  o b s t a c l e  band u i th  a 
Sndlce for t h e  passogc! of v c h i c l s s .  The placing o f  tho Snake was v e r y  
d i f f i c u l t ,  an6 the  rcsults were convidcrcd u n s a t i s f a c t o r y .  I n  one 
par t icu1 ,w t e s t  only one t o o t h  'ic'as demolished, The c r a t e r  which re-
s u l t e d  i n c r o a s c d  t h e  o f f cc t iveness  of t h a  e x i s t i n g  obs t ac l e .  1 9  

d. Tho Snake wss f i n a l l y  danorlstrnted t o  S t a f f  O f f i c e r s  and 
Comiiandors i n  F i r s t  a d  Kinth U. S .  Armies 8 Bovomber l9LL by pcrson-
ne1  froln t h o  746th Tank E a t t a l i o n  and t h c  1111th Engineor Combat Group.
However, it was no t  employed by these ooimnnnds. After t h a t  t h e  t h o  
b a t t l e  l i n e s  s t n b i l i z c d  f o r  t h e  most p a i t  a t  r i v e r  l i n e s .  

:rhe C3NGEil was n o t  cmploycd f o r  th2 following reasons:0 .  

A 60 day d d s y  i n  thc r x q i p t  o f  GOXGTBS from the  
B r i t i s h  r e s u l t e d  i n  an indGf in i t e  d d a y  i n  the t r a i n -  
ing of i n s t r u c t i o n a l  tenns by t h e  Tlicater Zngineer 
Bridge School. 

Coubat cbmnanders w r c  not  f a m t l i a r  w i th  the capa-
b i l i t i e s  and l i m i t z t i o n s  of the CONGER. Tcchnicd. 
in formst ion  was not  avc i l ab le  u n t i l  August 19kh, and 
t h e  GONGEilS thcmselvcs d id  not  bxorno avn i l ab le  un-
til a f t e r  September and October 194h., when a s s a u l t  
techniques for th?  S ieg f r i ed  Lint w r o  being dcvel -  
cpdd by u n i t s .  

Cold wqother caused tho  moisture i n  t h e  elemlit used 
t o  desans i t i zo  t h c  n i t rog lyce r in  cxplosivc (Wobol  
8 2 2 ~ 1 1 )of t h e  CoNGEII t o  f roazc.  This made the cans 
of explosive too '  s ens i t i ve  t o  be  handled i n  temper-
a t u r e  below 320 P.20 

There are  a considerable nunber of hazards  i n  the 
employment of t h e  CO!$GER t h a t  are very apparent  t o  
t h e  user. 

f. Considerable d i f f i c u l t y  was encoun%ered i n  s?or ing  and 
i s s u i n g  .the CoNGEr{j and p a r t i c u l a r l y  the Snake, s i n c e  t h e  e x p l o s i v e  
was s t o r e d  i n  ordnance depots  nnd the  r e s t  of t h e  equipment i n  'Ugi-
neer  depo t s .  The Snake c o n s i s t s  of approxircately 1,100 parts packed 
i n  seven groups.  Many of the non-eX@osive corflponents Were sh ipped  

c 10 
.? 



L o  Ordnance depots ,  and it v a s  eA%rerr.e1y d i f f icu l ;  t o  gather  a Snake 
f o r  opera t ion .  For example, t h e  groups containing the  b o l t s  for assem-
bling thc  Snakes were l o s t  i n  t h e  i n i t i a l  shipment of t h i s  equiprnent 
;o the  Continent .  F i n a l l y ,  1 7  November 1944, a c t i o n  was i n s t i g a t e d  t o  
assemble a l l  Snake and CONGER equipment i n  Ordnance depots. 

15. M e r i t s  and Def ic ienc ies  o f  the Snalce and CONGER. The Snake 
i s  more r e l i a b l e  t h a n  .the COXGEii and l e s s  vulnerable  t o  enemy f i r e .  
However, t h e  SONGEX is a mobile, s e l f  contained u n i t  t h a t  i g e a s i e r  t o  
p lace ,  and t h u s  overcomes t h e  v u l n e r a b i l i t y  of the  Snake t o  i r r e g u l a r  
t e r r a i n  and t h e  d i f f i c u l t y  w i t h  which t h e  ,wale i s  maneuvered. In 
addi t ion ,  t h e  Snake and COMGZd nave t h e  mer i t s  and d e f i c i e n c i e s  inher -  
ent  i n  concussion t-ype mine exploders o u t l i n e d  i n  paragraph 2, immedi-
a t e l y  below. 

SFGTI3N b 
SllEMMY 

16. Eficrits and k f i c i m c i e s  of Pressure Type h i m e  itkploders. 

a. Llerits. 

(1) 	Provide a r m o r  p r o t c c t i o n  f o r  t h e  crew. 

(2) 	 C r a t o r s  a r s  no t  made vrhrhoro mines do not  e x i s t .  

( 3 )  	Must r a p i d  .iathcd w a i l a b l e  f o r  c l e a r i n g  s c a t t e r e d  
mines on l i n e s  of communication. 

(11: 	 Scvcral models can b: used i n  a l t e r n a t c  r o l e  as  a 
1lfi eh t c r 11 tank.  

b .  D e i i c i e n c i e s .  

(1) Sxtrernely 1LimiLed mobi l i ty ,  including 6n excess ive  
turning radius, and t h e r e f o r e  not. considcrud an 
a s s a u l t  weapon. 

( 2 )  	 Vulnerc;ble t o  o f f s e t  mines, delay mine fuses, and 
large explos ive  charges . .  

(3) 	 D i f f i c u l t  t o  t r a n s p o r t .  

(4)  	 High maintenance demands and r a p i d  d e t e r i o r a t i o n  of 
equipment. 

prime mover h l n e r a b l e  to mines bypassed i n  turn ing  (I;) 
o r  t o  mined whcse fuse is brid.ged by t h e  rollers or 
f l a i l s ,  

1.7. l s s  and W f i c i e n c i e s  of C_or.cussior. Type Mine Exploders. 

a. M e r i t s .  

(1) Detonates mines on enemy s i d e  of' o b s t a c i e s .  

Capable of  mploynlent i n  t c r r a i n  t h a t  cannot be 
nagotiat.ed by pressurc  type InLnc expiodor.

( 2 )  

( 3 )  	Capable of  mnplojrncnt With minmum of exposure of 
crew. 

(4) MosL E f f e c t i v e  method 0." c l e a r i n g  a l l  t ypos  o f  mmes 
excep t  thoso loca ted  in road ways. 
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b. 	 Deficienccs.  

(1) Elaborate  prepara tory  work required prior t o  employ-
ment. The Snake must be assemhled near  place of  
employment, while  the hose of t h e  CONGER must b e  
soaked i n  water  for  s i x  hours p r i o r  t o  use. 

(2 )  	 Extensive reconnaissance and de te rmina t ion  of mine 
f i e l d  b u n d a r i e s  requircd.  

( 3 )  	Gr0ur.d is  c r a t e r e d  m d  subsequent movement handi-  
capped. 

(4) Vulnerable t o  disablement o r  de topa t ion  by l a r g e  
c a l i b e r  f i r e  and v i t a l l y  placed m.al1 a r m s  fire d w -
ing employment. 

( 5 )  	Unsuitable  f o r  use i n  c lear ing  a i r p o r t s  o r  roadways. 

18. 	 Concb.sions.  

a. An urgent  requirement exists  f o r  s a t i s f a c t o r y  n e t h o d s  of 
l o c a t i n g  and breaching mine f i e l d s ,  and expedi t ious% c l e a r i n g  and/or 
d e t e c t i n g  s c a t t e r e d  mines on roads  a i i h t r a i l s  . 

b .  The mine exploders ,  TlEl and TlE3, f a i l e d  t o  meet t h e  re-
quirements o u t l i n e d  imriiediately z~bove, 

c .  The CLUB was t h e  most s a t i s f a c t o r y  p r e s s u r e  type  mine ex-
ploder employed i n  t h e  %ropean Thea:er. However, t h i s  device  has de-
f i n i t e  1 h i t a i ; i o n s  which must be recognized. 

d .  The European T h e a t e r ' s  l a i l u r c  t o  extensively employ con-
cussion typo mine exploders  f o r  breaching loca ted  mine f i e l d s  does  not  
i n d i c a t e  t . h i s  . t ype  of dovicb i s  u n s a t i s f a c t o r y .  

e .  In .the dcvelopment o f  concussion type mine exploders, em-
phasis  shou ld  be p l aced  on t h e  fol lowing:  

The hazard t o  using troops should be minimized.(1)
> 

l'he equipment should be supplied a5 a complete unit 
by one service.

(2)  

f .  A requiremont e x i s t e d  i n  t h e  European Theater f o r  units 
t h a t  were p r i m a r i l y  t r a i n o d  and equipped i n  the  employrr,cnt o f  minc 
ex+odcrs and o t h e r  mine field gapping techniques. 
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CHAPTER 3 

19. Descr ip t ion .  The s p e c i a l  crxored earthmovers d e s c r i b e d  
below were  e x t e n s i v a y  employed i n  the  European Theeter .  

t i .  Tank Dozer  is d mediw. tank, M4 s e r i e s ,  Equipped v A t h  o 
b u l l d o z e r  bide slrnlLar to t h a t  mounted on a standerd t r a c t o r  d o z e r .  
The inoldbomd end blodt; a r e  p ivoted  t o  braokets  cn the middle b o g i e  
assembl ies  of t h e  tank .  I? hydraul ic  j sck ,  powered by 8 n  011 p m p  
dr ivcn  off t h e , p r o p e l l s r  s h a f t ,  is mounted on the o u t s i d e  f r o n t  ~ l '  
the  t a n k  t o  r a i s e  and lower t h e  blade. The blEce mey be j e t t i s o n e d
by t h e  tank  d r i v e r  i n  t e n  seconds. The t snk  dozer blade a s s e n b l y  nnd 
a11 i t s  appurtencnces wcigh 7,050 poutids.1 

5. "Rhino o r  Hedgerow Buster" i s  a s u b s t n n t i n l ,  go in ted  o r  
bladed s t b e 1  pro jec t ion  extending npproximatcly two f t e t  forward f-rom 
the  f r o n t  o f  the l i g h t  end rr.edim t a n k  f i n a l  d r ive  csssmbly, T:he de-
vice was f i r s t  improvised cn t h e  Continent during t h c  f i r s t  thret :  w ~ c k s  
i n  J u l y  1944. Various models wdre based upon steel p l h t e ,  ra i1roc.d 
r a i l s ,  and s e c t i o n s  o f  p ipe;  all re inforcsd  with gussets, depending 
upon whc-i; m - t e r i a l s  cocld be h a s t i l y  obtnincd. The "Rhino" w a s  run 
i n t o  the hedgerow by tho tank,  thus loosening the d i r t  cnd r o o t s ,  and 
p e r m i t t i n g  t h e  t m k , t o  c rash  through t o  the  ncxt f i e l d  Wish a m i n i m u m  
reduct ion  i n  speed.' 

20. Basis  of D i s t r i b u t i o n  f o r  t h e  Tank Dozer nnd tho  "Rhing" was 
det f iminca  wi-Lhin tho t h e a t e r .  

e .  ii t o t a l  of 393 t a n k  dozers  were req . i i s i t ioncd  from t h e  
Zone of I n t e r i o r  p r i o r  t o  9 nay :IS ~1 Class I V  item of  supply. An ad-
d i t i o n a l  100 w b r e  r e q u i s i t i o n e d  f o r  the E r i t i s h  End 24 f o r  French 
Forces. i. total of 24 w E r 6  received ir. A p r i l  and 81 more i n  h%y 1944. 
I n i t i c l  r e c e i p t s  were c l l o c e t e d  t o  thi, m n j o r  commands by Supromc IiGhd- 
q u o r t e r s  A l l i e d  Expeditionnry Forc ts ;  f o r  ins tance ,  the  f i r s t  30 r e -
ceived were a l l o w t e d  as follows: F i r s t  U.S. Lmy, 13; B r i t i s h  21st 
Army Group, 11; Canadian Forces ,  six. 

I n i t i a l l y ,  F i r s t  U.S. Army c1;occted i t s  dozer  
blades tb units based upon n v u i l e b l l l t y ,  b u t  an E t -

t o m p t  was mcde t o  provide .!ozer blades on the b a s i s  
o f  s i x  p c i  knlc b a t t a l i o n  ( s e p s r e t e  o r  mt ,h  nrmorud 
d i v i s i c n ) ,  plus four  c d d i t i o n a l  per  rrmortd division, 
The four  D-Dc.y To& B a t t a l i o n s  landod on t h e  C o n t i n -
e n t  wi th  f o u r  tcnk dozers ecch. 

Third U. S. Army i n i t i o l l y  ellcccted one dozer  
blude per  d i v i s i o n  i n  the United Kingdom f o r  fam-
i ' i e r i z a t i o n  t r c i n i n g ,  m d  or? 24 June 1944 askod 
for dozer  bladbs on the: bas16 of one per  to.n:r bnt-
t a l i o n  ( seporn tc) ,  thrce p e r  cnnored d i v i s i o n ,  two 
per i n f a n t r y  d i v i s i o n ,  threu p t r  tEnk d e s t r o y e r  
g r o u p ,  cnd one p e r  ordncncc ammunition compmy and  
b e t t a l i o n ,  requesting sddi t ionul  t a n k s  t o  meet; the 
requirements irf the  three  l o t t t r  typc u n i t s .  Foiv-
ECEr, these a d d i t i o n a l  t rnks  could n o t  be incde 
c.vailc.ble. 

;. standard b a s i s  o f  d i s s r i b u t i o n  f o r  tenk  d o z e r  b l a d e s  
( o u t l i n e d  bulow) ses fl.ne.lized through Hecdquorters, 12th U. S. Ammy 

b. 

- 14 -



Group, t h c  letter p:;rt Of July 1944, r.nd s.n oddi t ionol  278 dozer  
b lpdes  worp  req ' i i s i t ioned  from t h e  Zonc of I n k r i o r  t o  meet t h i s  ovcr-
: t l l  rcquiremcnt .  The Europec-n Thestcr subsequently recommended tc the  
Wr-r Dupnrtment t h c t  dozer b l sdcs  be ,"?de class 11 i t e m  of 
includcd i n  t a b l e s  o f  o r g m i z a t i o n  ond equipment 2nd suppl ied  on t h a t  
b n s i s ,  :ad t h c t  all armored u n i t s  shipped from the zone o f  I n t e r i o r  be 
SC CqLLippGd.3 

( 1 )  	 TWO per  medium tank compcny per  medium tmk b e t -
t a l l o n ,  ( t o t a l  - s i x  psr  b a t t s l i o n ) .  

( 2 )  	 Dro per  m e d i u m  tank compnny per med1.m tc& b z t -
tGlion with ormared d iv is ions  ( t o t 2 1  s ix  p e r  b n t -
t c l i o n ) ,  

( 3 )  	~ Y Cper  so l f -propel led  tank des t royer  oompnny m t h  
t m k  des t royer  bu t te l ions  equipped w i t h  3" G u n  
Motor Cmriogk, 110, or  SOnin G u n  Motor C c r r i a g e ,  
bBb, ( t G t C . 1  - SlX per b a t t s l i o n ) .  

c .  Tank dozers were included i n  t h e  733th TEnk E n t t n l i o n  ! 

(niins Exploder )  on the bL'siG of f o u r  per  tcnk oompzny (Chapter  10, 

SEction 1, p . r 5 9  bclow). Tnnlc doibrs  were ~ l s oirbtnined from t h o n t e r  

c.nd urmy reservcs  Lnd d i s t r i b u t e d  among ordnmce m u n i t i o n  dumps in- 

c luding  f i f t e c n  tnnk dozers f o r  t h e  Comunications Zone. 


d. i l l  l i g h t  r.nd medium tanks kngcrged i n  opcrn t ions  i n  
hcdgorow country w i t h  t h e  except ion o f  t cnk  'dozers were equipped w i t h  
the "Rhino" o r  "Hedgerow Buster" insofcr  c s  WE.% permi t ted  by t i m e  and 

. m a t u r i o l s  r?vt;ilcblc, with l a s  t p r i o r i t y  t o  command fanks. 

21.. 	 Dnplcymont i n  51ombc.t. 

C. The employment o f  t h e  "Rhina" web l i m i t e d  t c  hedgeruw 

country.  


(1j 	 The i n f m t r y  - t a n k  (and i n  somc cases, e n g i n e e r )  
a s sau l t  team would cdvnnct! from me smal l  f i e l d  t u  
t h t  next ,  with t h e  tPnk mnking t h e  Orecks through 
the hadgeroivs, digging c u t  mnohine gun n e s t s ,  a n d  
pinning down the  enemy with f i r e .  Some units de-
vcloped t h e  tcchnique of lieving the tenks  advance 
r lone  300 t o  500 ynrds forwnrd f rom t h e  line of 
depcrture  nnking brccks i n  thc; hedgerows o'nd d i s -
orgc.nizing enemy rssistElncs whilc operc t ing  under 
n r t i l l e r y  "time fire" , f i n L l l y  rg turn ing  F i n d  ad-
vancing oLain i n  conjuncticn vJfth t h e  i n f a n t r y .  The 
"-time fire" wculd serve t o  p i l i  down t h e  enemy a n d  
p r o t o c t  t h e  tvnks ogcinst  ZttEick f rom hol low chnrgc 
vrcnpons, i n  the  obscncc o f  support lng i n f m t r y .  

This hodgsrovr busting device we6 removed from S u r -( 2 )  
viving t a n k s ,  s.nd the  i n s t o l l a t i o n  by t h e  armies 
t o  roplccement te.nks we.6 discont inued once t h e  
bccugu c u m t r y  of prormandy and Briktany ~ m sleft 
bshind . 

b. 	 The tpnk dozer WLS employed ex tens ive ly  f o r  numerous 
purposes commencing i m e d i f l t e l y  n f t e r  D-Dcy. Some Cf t h e  missiOns 
for Ivhich t h o  tanlc dozer -+as e q l o y e d  i n  t h e  European Thenter Ere 

o u t l i n e d  below: 
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Shor t ly  a f t e r  D-Day a platcon of f o u r  t r n k  d o z e r s  
of t h e  741st Tcnk BGttalicn opernt ing on t h e  batches 
under i n t e n s e  f i r e ,  removed bench obs tac les ,  opened 
rands,  and pushed of f  beached landing v e h i c l e s .  

The tank  dozer was used t o  b r m k  through hedgerows, 
broaden e x i s t i n g  gaps and gaps blown wi th  Explosive 
charges; arid thereby f o c i l i t a t e d  the  use o f  c t h e r  
than normal entrances through hedgerows. 5 

Tank and gun emplacements were prepared. 

Road blocks were cleared;  and i n  addi t ion ,  r u b b l e ,  
wrecked v e h i c l e s ,  imd snow were removed, and c r e t e r s  
f i l l e d .  It wtrs found necessary i n  many i n s t a n c e s  
t o  provide a tank dozer f c r  these  purposes t o  work 
i n  conjunct ion with t h e  r o l l e r  type mine exploders  
i n  sweeping roads and shculders. 

In  connection with t h e  RQer and Rhine River  oper -  
a t i o n s ,  br idge approeches were b u i l t ,  l sunching 
site-.? f o r  LCMls and LCW~sand crane s i tes  w r e
prepsred,  and cu ts  dczed i n  :he r i v e r  dykes. % 

22.. Meri t s  flnd Deficiencies  of the Rhinec end the  tcnk  dozer .  

P. The "Rhino" o r  "Hedgerow Bust6r" was simple, r e l i a b l e ,  
und e f f e c t i v e .  The only c r i t i c i s s  appl icable  i s  t h a t  i t l s  need w a s  
n o t  a n t i c i p a t e d ,  thE; most e f f e c t i v e  design conceived end s t a n d a r d i z e d ,  
ilnd tanks  equiFped accordingly p r i o r  t o  lan0ing, 

b. Tho Tnnk Dnzer  has t h e  fo l lowing  mer i t s  flnd d e f i c i e n -  
c i e s  : 

(1) 	Meri t s :  

(a) 	 The t a n k  dozer provides armored u n i t s  w i t h  
a s tnndard vehicle t h a t  c rn  be r e a d i l y  employed 
t o  reduce obstacles  and assist i n  t h s  cdvance 
o f  units o r  t o  a s s i s t  i n  t h e  prepern t ion  o f  
defonsive pos i t ions .  

A r m o r  p ro tec t ion  is provided f o r  the crew.( b )  

The tank dozer can a l s o  he employed as fl( c )  
f i g h t e r  t snk .  

The t m k  dozer i n s t n l l n t i c n  i s  s l m p l e ,  r e -( d )  
liable, and i t s  maintenance dcmmda are n e g l i -
g i b l e .  

( 2 )  	 Defic ienc ies :  

(a) 	The tank  dozer i n s t a l l a t i o n  overloads t h e  
f r o n t  of the tsnk suspension system, and in-
creases  bogie t i r e  r 'ailures and suspension 
mainoenanoe demands. 

The t a n k  dozer i n s t a l l a t i o n  m a t e r i a l l y  l i m i t s(b) 

t h e  d r i v e r ' s  f i e l d  O f  v is ion.  

There is i n s u f f i c i e n t  clearance between t h e  
( 0 )  
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t r a c k  snc  dozer blade nrm t c  insure  safe 
ope ra t ion  w i t h  t h e  a d d i t i o n  u f  t h e  s t a n d c r d  
3-5/8 inch  t r a c k  extended end c o n n e c t c r s .  

S u f f i c i e n t  dozer blade a a c e s s o r i e s  were  
no t  cvn i lnb le  s o  t i n t  dozer  blzLdes s c l v n g e d  
from burned tcnks could be r e n d i l y  r e i n s t n l l e d  
on o t h e r  tanks.  

( d )  

a. in e f f i c i e n t  F.nd reli:.ble "Rhino" o r  "Hedgerow Buster ' '  
design s S w d d  be standF.rdized, e.nc ~ l lt m k s  should bb equipped nc-
cord in ly  when combat i n  hedgerow-or s imi l a r  country i s  a n t i c i p a t e d .  

b .  Tc.nk dozer  blades shmuld be niithorized i n  t n b l o s  o f  
o rgmiz f i t i cn  rnd equipmunt on  .the bcsis ;f m e  p e r  t c n k  company. 

c. L i g h t  weight,  r e l i h b l e  tnrik dozcr b l n d e  ins t a l l u t ions  
should be developed f o r  such new model t m k s  as  m a y  be n e c e s s n r y  t o  
insure  s t c n d a r d i z a t i o n  o f  t a n k  chcissis wit'nin a t h n k  company and tho  
provis ion of d c z t r  b ludes  on thc  br.sis l i s t e d  in pclrngrv.ph b, imme-
d i c t s l y  above. 

' d. J - ' l l  t anks  on which II dozer blade can be i n s t a l l e d  shou ld  
b t  m m u h c t u r u d  w i t h  the  necasse ry  brucksta i n  o r d e r  ;hat t he  b!u.dc, 
piatcln, pump und con t ro l s  con bo i n s k l l e d  wizh t h c  minimum of t i m c  
mid l ~ . b o r .  

e .  If f u l l  t r c c k  ocrgc vehicles  orb  provided f o r .  self-
propel led e r t i l l e r y  uni - t s ,  consicerut ion ShoJld. bc g i v e n  t o  equipping 
c carrasponding p o r t i o n  o f  -these vehic les  wizh doze r  blodes . 

1. i. d o l l y  o r  s i m i 1 c . r  devicL t h i t  can be towed beh ind  u. 
tank should be developed t c  f c c i l i t c . t c  t r c n s p o r t n t i o n  o f  t h o  doze?  
b1c.d; on extended ror:d marches. Considerntion s h o u l d  be g i v e n  t o  
developing a d e h e  thct c m  receive the dozer b l a d e  when j e t t i s o n e d  
by the tank ,  End thoreby obv ic t c  the  n t e d  f o r  ti c rcnc .  

g. ;in economical crmored bul ldceer  shculd  bc p r o v i d e d  f i r e  
f i g h t i n g  det-chniants p r o t e c t i n g  c m u n i t i o n  dumps t o  FLvOld. tha  qeocs-
s i t y  of' u s i n g  ;&Inks f o r  t h i s  pwpos". 
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CHAPTER 4 

DD GNKS _.__ 

24. DescriPticn.  The DD (Duplex d r i v e )  device i s  c modifi-
c a t i o n  of 8 standLrd M4 Medim Tank (Sherman) w / 7 5 m  gun i n  which 
e m t e r  proof canvus cur ta in  i s . a t t c c h e d  t o  a S te t1  dcck welded 
around the t a n k  rbt  t h e  sponson l i n e .  The upper edge c f  t h e  c u r t s l n
in f a s t e n e d  t o  a r i g i d  one-piece metal frame with f o l d i n g  v e r t i c c l  
s t r u t s  t o  a s s i s t  i n  holding c u r t a i n  i n  place when r a i s e d .  V e r t i c b l  
rubber tubes,  fas tened  t o  t h e  i n n e r  s i d e  o f  t h e  c u r t a i n  r a i s e  t h e  
c u r t n i n  when t h e  tubes a r e  i n f l r t e d  from compressed a i r  b o t t l e s  ccr-
r i e d  on t h e  deck o f  the tank. $he tank  h u l l  is Wnt6r-proofsd t o  the  
c u r t a i n  l i ne  and a b i l s e  pump i s  i n s t a l l e d  i n  the  t m k  t o  pump out  
water t h a t  may leck o r  sp lash  ij. Propulsion is e f f e c t e d  when t h e  
tenk is water borno by meens of i twin propellors geared t o  modified 
t r a c k  r e a r  i d l e r s .  Tho wcter borne tsnk is s teered  by turn ing  the 
p r o p e l l c r s  i n  a horizontal  plane.  A s  t h i s  wes not  e n t i r e l y  s e t i s -  
f a c t o r y ,  some tanks hnd, i n  e d d i t i o n ,  a simple ruddcr m s t s l l c d .  
The c u r t e i n ,  when raised,  extends 26 inches zbove t h e  h ighes t  p a r t  
of the  t u r r e t ,  which prevexts t h e  use of the tenk wecpons when c f l o e t .  
The c u r t a i n  i s  lowered for contbat operat ions b) the  use o f  2 d r i v e r -
operated h y d r a u l i c  syqtem of valves .  Tht vehicle  i s  sen m r t h y  i n  
z o d e r & t e l y rough \*Ater and hhe a wDter 6peed cf four  t o  seven mi las  
per  hour. The development of  t h e  equipment and the t r a i n i n g  o f  u n r t s  
i n  i t s  use wcs c a r r i e d  out  i n  utmcst secrecy mid so  f e r  as onn be as-
cer ta ined ,  i t s  s e c u r i t y  wf.s n o t  compromised even n f t e r  t h e  two lend-
ings  on the French coast .  The devick was f i r s t  conceived by Nioholzs 
S t r a u s s l e r ,  a B r i t i s h  na tura l ized  Hungarian lnventor ,  i n  1940. The 
f i r s t  model wos f i t t e d  t o  n "ToTkf~kCIi" ( l i g h t  tank)  ID 1941 8 ~ dt h e  
f i r s t  one f l o a t e d  i n  June of t h a t  yesr .  

25. SpeciEl DC un i t s  were n o t  orgnniztc. Far  t h e  Normcndy lmd-
i n a s .  t w o  cmprmies  each cf  t h r e e  so;rorote t m k  b&t tEl icns .  I t h e  73th .  .I \  

741Si ?nd 743;) were equipped and t rnined with DD tnnks. Trc in ing  
cadres  from t h e s e  s i x  companies received approximately t h i r t y  deys 
t r a i n i n g  w i t h  t h e  E r i t i s h  79th hrmored DivisiGn F.: SLX L N D U N  a f t e r  
which each o f  -the companies t r a i n e d  for a totel of approximately t h r e e  
weeks a t  SLt-PWEI U.NDS. Crews s e r e  t r e i n e c  i n  e rec t ing ,  lower iag ,  end  
maintaining t h e  convcs cur te ins ;  use o f  ind iv idua l  ssccpe devices ;  
use of n a v i g h t i o n e l  infitrumcats and a ids ;  weter borne handling o f  t h e  
tank; h u n c h i n g  from lancing c r a f t ;  and unit tb-ct ical  t r a i n i n g .  F o r  
t h e  landings  on t h e  southern c c c s t  o f  Francc by the Seventh .;rmy, 
f o u r  tank p la toons ,  f o u r  tanks 6ach (16 tcnks per b a t t a l i o n ) ,  were  
equipped and t r a i n e d  f r o m  each o f  t h r e e  tFak b a t t a l i o n s  ( l g l s t ,  
753d. 756th) .  The crews were t r a i n e d  c t  EhTTIFt.GLJt.- end i n  the v i -  
c i n i t y  o f  SkLEkNG, ITIIZY. T o t a l  t ro in ing  time WE-sspproximntely 30 
days, cover ing  e s s e n t i n l l y  the  scme f i e l d  G E  W ~ Ecovered by the  unit3 
i n  Englnnd. 

26. Employment on the Normcnay Beachheed. 

a. 70th Tank Battal ion - Companies h & B ( D D )  were l a w c h e d  
approximately 5OOC yards off  s h c r e  from UTitH Beech. Five tanks were 
l o s t  at sea when t h e i r  landing c r c f t  s t ruok o. mlne ond sank. One 
tank w a s  sunk wi-.en i t s  canvas vias col lapsed by t h e  b l a s t  of E nearby 
rocket  ship.  Tho remaining 28 DD tcnks renohed shcre  s u c c e s s f u l l y  
nnd fought i n  support o f  t h e  6 t h  Infan t ry  Regiment of  t h e  4 t h  I n f a n t r y '  
Division. One t a n k  "is delayed i n  recching shore  due t o  E d e f e c t  i n  
i t s  s t e e r i n g  mechanism ar.d f i n a l l y  had t o  be towed ashore .  See w a s  
moderately rough.' 
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b. 741Et Tank Bat ta l ion  - The DD companies, ( B  and C )  
were l runched  a t  approximetely x-50, i n  s p i t e  of the  f a c t  t h a t  t h e  
sea wcs extremely rough, it hcving been decided t h c t  t h e  GdvEntcge 
t o  be gained j u s t i f i e d  the r i s k ,  The tcnks were launched cpproxi-
m e t e l y  6000 yards o f f  shore fron:  O M 4 M  Beech. Fio6 tanks o f  Co B 
succeeded i n  reaching shore andifought i n  support of t he  l o t h  Infnn-
t r y  R e g b e n t  of  t h e  1 s t  Inf'nntry Division. The remnining 12 thnks  of 
Compeny B and -11 1 7  tanks of Compcnny C were sunk n t  d i s tancee  vary-
i n g  f rom 1000 t o  5000 yflrds frcm shore. These sinkings vlbre due t o  
t h e  a c t i o n  o f  the  rough sea, tho high surf swmping tho t tnks ,  a n d  
were not due t o  enemy action.' 

c .  743d Tank Bat ta l ion  - Due t o  t h e  roughness c f  the ses. it 
WDS dac ided  n o t  t o  leunch the  tanks c t  serLbut t o  move the  l c r d i n g  
c rnfS  t u  the beach and land as nny atcndcrrd tenk would land. A S  c rc-
sult of  t h i s ,  the  tanks lcnded ahead of schcdule. it'o l O S S O S  were s u s -
t a i n e d  p r i o r  t o  Innding.  

d. B r i t i s h  79th hrmorl;d Division - 130 DD t cnks  w k r e  
launchcd i n  c very  rough sea reportod fc rce  4 t G  6. O f  t h i s  numbbr, 
60  roached shore  End fought on  the bkcches. There wore nL k n ~ v min-
stances where B DD w n s  f i r e d  on by arLm t i - t o n k  vreapcn. I n  one in-
s t a n c e ,  B DD w c s  sunk by mortar f l r e .  I t  i s  believed t h b  m c j c r i t y  of 
t h e  remainder were sunk by a c t i o n  of  the  sea.3 

27. Landings t h e  South Coast of Wince.  

e .  B F C ~cf the thruc d iv is ions  cf thc  V; Corps vc.s o f f e r e d  
u maximum of  f o u r  plntoons of  f c u r  tcnks etch for  s u p p o r t  of t h e  l r n d -  
ings. L f t e r  cons idera t ion  of' the  pruposed o p e r d i o n c l  use end t h e  LCT 
loading  s ~ e c ca v a i l a b l e ,  DDfs were  requested. and e l l o c n t s d  as fGllOWS: 

Inf  Div No TGnkS Tank Bn Furnishing Tanks 

3d 6 

35th  16 

45th 1 2 
-

T o t n l  36 

b. A l l  t h e  obove tnnks were  employed. Twenty were wcter  
1aw.chod n t  d i s tcncbs  varying frcm 75 ymds t c  4000 yc.r8s from t h o  
shurfi. Tho remnln 16 were lnndcd from the  LCTls d i r c c t l y  ont; t h e  
beachas. 


c.  Eightcen c i  tni. twcnty tanks 1c:mci;ed rtcchud s h o r e  
s u c c e s s f u l l y .  One was swamped by the  wake o f  c. passiag c r a f t  and 
sank. Ono WOS sunk Sy nn undcrwat6.r mine about 25 yards from i t s  
l a n d i n g  p c i n t .  Thors were nc tank cssuc l t les  nmong the s i x t e e n  
which were 1t.nded d i r e c t l y  onto t h s  btachcs. 

d. The wciter W L ~ Scnlm and t h 6 r ~  YES l i t t le enemy r e a i s -  
tancc  on t h o  bee,cncs. Dofini'te cunclusions, therefore ,  cannot be 
drolvn f r c m  t h i s  opsrc.tion. 

28.  use of  DD'S on the Ehine crossing.5 

a. The use of th r  70th, 741st and 743d Tcnk BOttRliOnS ES 

DD B a t t a l i o n s  fc r  the Rhino cross ing  w m  oonsidcrcd. Howbver, t h e  
losses tmong t h e  tank crews of these  b r t t c l i c n s  hed been S O  h i g h  
Thct  t h e  t r a i n i n g  problem would hcvo been CS grca t  ES with a b a t -
t a l i o n  whioh hnd n o t  becn previously DE-trcincd. It was no-t n e w s -
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b. Disodvrntcges. 

(1) 	 TF.nk w:.pons CannGt be f i r e d  while veh ic l e  1 s  
w t c r  bcrno. 

( 2 )  	 Vehiclc i s  not  s u f f i c i e n t l y  5e:o worthy tc; be uscd 
success fu l ly  i n  r, rkugh s e z .  

(3)  	 Canvas is c a s i l y  dcmoged and r equ i r e s  e x c e s s i v e  
main tfn r ncc 

(4) 	 Extremely vulnarrble  t o  smcll  arms f i r e  and shell 
r ' r o p m t s .  

(5) Devicc i s  no t  rocdi ly  cdept5blc. t c  tanks mounting 
high ve lcc i ty  lonG berrelbd canncn. 

( 6 )  	Lock 3f m c b i l i t y  i n  mud suoh r.s i s  i r d i n a r i l y  
fbund -n rivc-r b?nks. It shsuld be r.A.ed, hcwever, 
t h i s  de fec t  i s  inhercnt i n  tho type ;f t c n k  which 
wcs used rnd n i t  r ; tr ibutoblc ts the DD dev ice .  

c. Onini<.ns cf' Users: 

Cclma l  J. C.  ; k lbc rn ,  L t  C u 1  R. N .  Skoggs m d  Lt 
C o l  W. C. Dunctin, vrh- ccmmnndod t h e  7Oth, 741st 
find 743d Tnnk Bettnlions respcct ively on  D-Dey, 
s t c t ed  t h c t  i n  t h t i r  cpinicn,  t he  DD device V I Z S  

nLt s c t i s f n c t o r y  f c r  t h s  pure-se intandad, flnd t h c t  
medium tanks  ccn  be landed mare e f f 6 c t i v c l y  f r m  
X T ' s  c i r e o t l y  ontL the bhpchos than by swimming 
in .  Lcsses, i n  f c c t ,  wert  lmer o 6 m g  t h e  units 
,which 1nndLd d i r e c t l y  or . tc  tho beech. 

0pernti;;n DlthWOii - Due tc i d e a l  sen cona i t iLns  und 
l cck  of' beech resistr .nct  t h e  s f f i c t r s  concerned with 
the lcndings d i d  m t  f e t l  t h c t  tho davict:  had t c d  a 
f n i r  optrct , ionnl t t s t .  I t  wes ;;cnerally be l i eved ,  ' 

nowe-rer, t h h t  i t  would alsc hcvz prcvcd s t t i s f s c -  
t c r y  under more advcrsa c ~ n d i t i o n s . ~  

Br i t i sh  ,;pinion - Fine l  Rcport, 79th Lrmored 
D i V l S l L I r !  s t h t e s  t h t t  the DE tank was ft g r e c t  f e c t o r  
i n  t h t  rnpid rnd successful rtgtions cn D-Day, and  
l i s t s  c c r t u i n  impravemerits tk.t ore  rcquired; 

r i .  The DD d E V i C k  i s  rwsoncb ly  s s t i s f c c t s r y  as c. mecns cf 
supp1en:anting bridZ&s, f 'crr ics ,  lhnding c r c f t  rnd o ther  mc,re e f f l -  
c i w t  nethods o f  crcss:nS 6 bvdy of wdter. 

b. The ulcmcnt Gf s u rp r i se  nr 'w having been l o s t ,  the DD 
t:.nk h:ls ric tidvrntrgt: over P- tank lendbd d i r c c t l y  cn t h e  becch f o r  
t h a  d i r e c t  support  c,f l ending  apare t ions ,  cnd i n  mcny r e s p e c t s  is 
i n f t r i c r .  ' 

4 

D i r L c t  suppart  of lsnding opcrc.tions can be Ecccmplished 
b h t t e r  by mcmx of s p e c i ~ l l y  designed amphibious t snks ,  ccpeble of 
f i g h t i n g  bo th  i n  t h e  wlt-;ur Lnd on t h e  be-ch, op t rc ted  by emp$ibious 

c. 

Such i Vehicle w c u l dt r  nk u i l i t s  e spso ic l ly  t r a ined  i n  t h c i r  use.  

pcssess t h e  SCJIC dcsira.ble cherz .c te r i s t ic  c f  a l c w  s i l h L  u e t t e  i n  
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weter and i n  addi t ion  would  be l e s s  vulnere.ble t G  s h a l l  fragments 
end b l a s t  and would have superior  beach mobility. Stnndord land  
f igh t ing  tanks f o r  the  fiGht inlend would be lnnded d i r s c t l y  f r o m  
landing c r f l f t  a f t e r  t h e  i n i t i n l  securing o f  t h e  beach head. 

d. Llthough the  DD device does not s ~ . t i s f y  requirements, 
a s tudy of each m d e l  tank produced, t c  detsrmine the f e a s l b i l i t y  cf 
developing e swimming device which w i l l  eneble  t h s  tank t o  c ross  s i  
body of wc.ter independently o f  bridges, f e r r i e s ,  End lendmi;  c r c f t  
is ind icc ted .  It i s  e s s e n t i a l  t h a t  such :idevice n c t  impair the  land 
f igh t ing  a b i l i t y  o f  the tsnk and t h a t  it impost no addition,-1 msin-
t tncacs  l o a d  on ths crew. 
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-LVT IS-
31. D a s c r i p t i c n .  Tht LPT ( B u f f a l o )  is c f u l l  t r r c k ' m p h i b i L u s  

vcF.icle if. l i g h t  weight c a n s t r u c t i m  t h o t  i s  cflpGble L f  n c g o t i a t i n g  
f i v e  t c  s i x  f o e t  cf s u r f .  P r c F u l s i J n  Lnd s t e b r i n g  a r e  c b t u i n i d  
:hr;ugh t h e  r o t s t i c r .  $:f t h t  t r a c k s .  j@,xinium mtsr  s p e q d  i s  oppr:xi-
m c t c l y  s i x  mi les  pe r  hour. The vehic le  he.8 e x c e p t i j n a l l y  g k d  mcbi l -  
i t y  i n  s c a d  and scft grsund b u t  o b i l i t y  t c  t r n v o l  o n  h a r d  surfr .c& 1' ndE 
is i e f i n i t e l y  l i m i t e d  due t c  t h e  daep t r b c k  LrJuscrs.  T h w 6  t;re SbV-
er r1  d i f f e r c n t  mcdsls c f  t h e  M T  including r.rrr.orad amphibiLus tr.nks 
mcunting c i t h c r  G 37m. gun c r  o 751m1,h s v i t z e r  i n  s t u r r e t  cnd cl?rgu 
v c h i c l c s ;  t h e  l o t e r  mcdtzls c f  v:hich crc  Frcvidcd w i t h  a rnmp type t E l l  

g r t e  t c  f ! ' c i l i t t . t e  lucding c r  mlooding  rhun sjn l r n d .  5*;mc cerl;:, Vch-
i c l e s  BrE l i g h t l y  c r m r e d ,  t h e  weight ,:,f the  odded crmor rcduclng t h c  
10,000 piund pflylscd. m c c r d i n g l y ,  The t u r r e t t e d  vehicles ware n - t  en-
p l i y c d  i n  t h e  frhec.ttr. ;.pprkxirnately 500 ccrgb mcdals  wera r a c c i v e d .  

6 .  U. S, Units .  Thb 747th i'i.nk B a t t a l i o n  (Minth ;.my), c,n 
1945 st;rec i t s  s tandcrd  t rnks  ond i ~ c sre-equipped wi th  LVT'S, 

i t s  f . u r  t a n k  cmpnnies  rece iv ing  17 L Y T ( 2 ) ' S  ond 6 L V ' T ( 4 ) ' b .  
in d r i v i n g  and w i n t c m n c e  vi7.s crnducted i',. r appruximcte ly  
. . f t e r  t h t  Rhine crzssin,: the LBT's w r c  t u r n e d  i n ,  t h s i r  

s tcndnrd  t ~ n k otc.ktx ;ut  Gvf stt-rage npd t h e  b c z t c l i i J n  resun1c.d i t s  
ncrmLl rc.le. Thbre were nc : thcr  U, S. Units s i m i l a r l y  Equipped nnd 
t r c i n c d  i n  t h c  Eurcpscn T h i e t r . r . l  

b. 3 r i r i s h  Uni t s .  T t c  79th hrm;,rod D i v i s i o n  cc-ntcined .ne 
auf fa lo  regimLnt (if t h r e e  squcdrons i f  tk ree  t r w p s  ec,oh. Eoch trap 
c u n t n i n t d  6 LVT's. This u n i t  w s  t rc incd  nnd f u n c L i c n a d  ~ n l y  i n  t h c  
LVT r o l e .  Squrdrccs wihrc r l l e t t e d  c s  t h e  t c z t l c c  1 s i t u n x i o r .  r c q u i r c d .  2 

33. Emplopntnt. 

a. F i r s t  U. S. Army - LVTIs were n c t  employed by thu f ' i r e t  
U. S. t.rmy. 

b. Ninth U. S. 1.rmy - Thy 747tk Tt.nk B c t t u l i < ; n ,  Jr. thb 2 4 t h ,  
25 th  and 2 6 t h  vf' ivfcrch 1945, niadt n tc.tr.1 i f  1112 rcsund t r i p s  ticr~.jss 
the  Rhine River .  During t h i s  Gperatisn twr, bc.tt* 1 i i . m  a i  t h c  30th 
Inf-r?try Div is icn  F.r:d m e  b c t t o l i o n  L'f thc 79th I n f n n t r y  Div is ion ,  i n  
n d d i t i o n  tc, nmmunition, qunrtor-t,:n t rucks ,  i n f n n t r y ,  cnnnGr. cnd 5711~11 
1.T guns, were t r u n s F o r t d  c c r u s s  t h c  r i v e r .  ?r isc!ners  L>fw.r i it id 
rvtiunded were t r n n s p o r t t d  on  t h e  r o t x n  jcurneys. Three  LVT's wore 
sunk dus t L  d e f e c t i v e  b i l g e  pumps rnd cvsrc.?rk. TWL vfere  dmagad by 
a r t i l l e r y  f i r e ,  which wf:s sporcdic .  There was nc' o t h e r  enemy o p p o s i -
t i an . '  

c, T h c r c  r r i  n, c t h t r  exrmples u f  LVT's Gr.ploy6d by U. S. 
u n i t s  s p e c i a l l y  t r c i n t d  and equipped. They were u s t d  t b  s3ine e x t L n t  
by d i v i s i m c l  units cn n smrl l  sci i le ,  ueunlly by the d i v i s i c n  e n g l n e & r s ,  
0 6  F.dditiona1 e q b i p e n t .  

d.  B r i t i s h  - LVT's vitrc f i r s t  uszd i n  t h e  invas ior .  c f  
1V.LGWREN. L s s ~ . u l t i n g  i n f a n t r y ,  s.ippLirt cannon, E.nd l c t c r  s u F p l i c s  
and equipment wer,e f e r r i e d  ashcrc .  Of 1C4 Buffaloes d i s p a t c h e d ' f r o m  
OSTthD on 1 Novembcr 1944, 27 'mre ci.mpl6tely T z r i t t e n  of f .  Owing t o  
extremely u d u c u s  c o n d i t i m s ,  n;ns c f  t h e  romnrning 77, t h c u g t  s t i l l  
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mobile,  were mechanical ly  f u l l y  fit, Of t h e  2 3  o p e r a t i n g  f r o m  
BRESKENS, s i x  were completely w r i t t e n  off. Battle c a s u a l t i e s  were 
mainly f r o m  mines and s h e l l i n g 1  The n a t u r e  o f  t h e s e  O p e r a t i o n s  W a s  

Such as t o  e x p l o i t  t o  c o n s i d e r a b l e  advantage t h e  c a p a b i l i t i e s  O f  t h i s  
t y p e  vehicle6 The conc lus ions  of the B r i t i s h  r e g a r d i n g  t h e  B u f f a l o ,  
a s  a r e s u l t  o f  t h i s  o p e r a t i o n ,  a r e  as followst2 

Buffaloes  a r e  i n v a l u a b l e  a s  assault v e h i c l e s  in 
an amphibious o p e r a t i o n  of t h i s  kind. T h e i r  p e r -  
formance a c r o s s  t h e  f l o o d e d  and wa te r logged  c o u n t r y  
i s  b e t t e r  t h a n  any o t h e r  v e h i c l e  a v a i l a b l e  exoept  
t h e  TfiibEL. They must be w e l l  cove red  by fire sup-
p o r t  and by  smoke, as r e q u i r e d .  

Buffa lo  p r e s e n t s  a smali ' t a rge t  when swimming, b u t  
on land  i s  consp icuous  and v u l n e r a b l e .  

Buffa loes  s h o u l d  be kep t  for a s s a u l t .  Thoy r e q u i r e  
care  and f r e q u e n . t  overhaul .  A f t e r  e a c h  o p e r a t i o n  
t h e r e  i s  a great deal of maintenance t o  be done 
b e f o r e  Buf fa loes  can be used a g a i n ,  Fo r  s u p p l i e s  
and t r a n s p o r t  pu rposes ,  D U I W f s ,  TERRAPINS and 
WMSELS a r e  s u i t e b l e . '  . 

Roads and h a r d  s u r f a c e s  must be avo ided  as t r a c k s  
q u i c k l y  become useless .  

Buffaloes  can  mas te r  a mud covered beact p r o v i d e d  
mud is NOT t o o  deep  o r  i f  a l a y e r  o t  sand  s u r f a c e  
e x i s t s ,  

Thick wire o b s t a c l e s  and q u a n t i t i e s  of  fallen 
t e l e g r a p h  w i r e  proved an o b s t a c l e .  S i n g l e  o o i l  
c o n c e r t i n a  and  apron fences w n  be overcome i f  
c r a f t  has s uff ioia n t  "way" . 
The Buffalo i s  m e o h a n i c a l l y  r e l i a b l o  and  will per-
form w e l l  p r o v i d e d  it i s  r e g u l a r l y  o v e r h a u l o d ,  
p r c p e r l y  main ta i r -ed  a n d ' n o t  aubjec  ked t o  t h e  a b u s o s  
mentioned above.  

For t h e  operat ion PLUNDER ?ne t r o o p  of s i x  BuPfoloes was attached to 
each DD regiment. TWO of t h e s e  v e k i c l e s ,  c a r r i e d  t h e  r 8 r . o n n a i s ~ a n c a  
pe.rties and t h s  remaining four c a r r i e d  t h e  c h a s p a l e  c a r p e t s  whioh were  
required i n  the prepa ra t ion  p f  t h o  f a r  bank i'or u s e  o f  t h e  DD t o n k a ,  
Very c lose '  cooperat ion between DD and B u f f a l o  personnel i s  r e q u i r e d  
i n  order t h a t  lanes may be c o r r e c t l y  l o c a t e d  and proper ly  p repa red .  
This apera t ion  wa9 considered successi . 'ul ,  

34. Meri ts  and D e f i c i e n c i e s ,  

a. Meri ts .  

(1) A b i l i t y  t o  t r a v e l  both on l a n d  and i n  t h e  wa%er w,%I;h 
no m o d i f i c a t i o n  o r  change i n  t h e . b a s l c  v e h i c l e .  

( 2 )  Lerge  cargo capac i ty  (4  tons), 

(3) Good mobility i n  mud. 
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(4)  	Low s i l h o u e t t e  i n  h t a r .  

b. Def ic ienc ies  i 

(I) 	S t i l l  greatsr mobi l i ty  i n  mud is required.  

( 2 )  	 High s i l h o u e t t e  on , land,  

(3)  	 Lovr power - weight  r a t i o  reducing hill climbing 
a b i l i t y  when f u l l y  loaded, 

(4) 	 Lack o f  R b i l i t y  t o  t r e v e l  an hard surface without  
e m e s s i v e  t r a c k  .damage, 

35. 	 Summary. 

a. Them is a d e f i n i t e  m i l i t n r y  requirement f o r  a track 
laying amphibious cargo c a r r i e r  f o r  use i n  a reas  containing consider-  
able  m t e r .  

b. There is a requirement  f o r  a permrnent orgenize t ion  
equipped and t r a i n e d  w i t h  amphibious cargo c a r r i e r s .  

0. There is a m i l i t a r y  requirement f o r  an amphibious tank  
f o r  use i n  nssaul t  opernt ions requi r ing  landing of t roops on a hcs-
t i l e  shore.  

d .  There is n military requirement f a r  permanent nmphibious 
t a n k  b a t t a i i o n s  t ra ined  and equipped with these vehicles .  

e .  For the  usucl r i v e r  c ross ing  operat ion,  the LVT p o s s t s s e s  
no msrksd E.dvaiitage o w r  DIJKWS and bnrges, provided the DUK;!'S a r e  
supported by  t r o o p s  and equipment t o  prepore approaches and. e x i t s  t o  
t h e  r i v e r .  
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MECHeYIZED FLkI\lE THRO7EXS 

36 ,  Descript ion.  The two p r i n c i p o l  meohmized aftnored f lame 
throwers t h c t  were employed i n  t h e  European Theater a r e  t h e  B r i t i s h  
CHOCOCILE and tho  IT. S. Modcl, E4-5. 

a. The CROCODILE c o n s i s t s  of a B r i t i s h  CHUMHILL o r  Lmwicrin 
Shermcn tank (medium tenk,  hi4 s e r i e s )  towing a 6 1/2 ton srmcred, two 
whebl t r a i l e r  oonteir.ing p r e s s u r e  b o t t l c s  and 400 g t i l lons  cf f h m c  
thrower f u e l .  The f u e l  is  d ischarged  from LL nozzle mounted on t h e  
f r o n t  r i g h t  hand corner  of  a Shernlcn tank c r  in the  bow machins gun 
p o s i t i o n  o f  a ChITilCHILL tnnk. Thu f u e l  i s  f o r c e d  t 3  t h s  flame gun 
through. a p i p e l i n e  t h u t  l i n k s  t h e  t r a i l e r  an5 t h t  t 3 n k . l  

b. The Mschmized F l m b  Thrower, E4-5, c a n s i s  ts o f  two 25 
g a l l o n  f u e l  tank  end Dresswe tank  m o w s  i n s t o  led  on t h e  i n f i i d ~  f r o n t  
o f  a medium tank, 1 4  s e r i e s ,  p l u s  c f'1Lmc gun t h a t  is i n t a r c h m g e n b l c  
w i t h  t h e  c a l i b t r  .3O how m c h i n e  gun.2 

c ,  P e r t i n e n t  comparative c h a - a c t e r i s t i c s  of -;he CWCODiLE 
nnd E4-5 o r e  ou t l ined  below: 

LThX> E4-5 

Maximum Rengc (Thickensd f u e l )  120  ynrds 7 C  ynrds 
Fuel Capaaity 4CO gal lons  SC gal6 
Dischnree Rate 4 g c l  p t r  suc 1 g a l  pcr  s6c  
Total  f i r i n g  t1rr.e 100 seccr.ds 50 scconds 
Operating prcssure 250-353 i p s 1  375 #ps i
Gns b o t t l e  prbssurs  3000 +si 2cco #TSl 
Elevat ion  and Dsprossion +25o to -100 4 7 0  t o  -100 
Traverse 450 R Fnd L 20° R c.nd I, 
Totcl  weight 3f equipmect Jlpprox 7 tons 997 lbs 
F r i n c i p a l  crmamsr.t mmunit ion 15 rounds 15 rounds 
removed froio temk. 

37, The Establ ishment  of Lur0pes.n Theater  Requirements f c r  the  
C R O ~ 3 D I L hend t h e  Z4-5 wr's accomplished p r i o r  t o  D-Dry ,  but nti t ;her  
i t m  WPS emplcysd w i t h  iimoricnn forces until Srptember 1944. 

1 

a. ii6 a r e s u l t  o f  E pre l imini ry  exminr . t ion by imzr icnn  
o f f i c e r s  in the  Unitad Kingdom, t h e  B r i t i s h  worc rtdvisba i n  hugus t  
1943 t h n t  tho  imcricnr. Forces hcd r.n bstimntbd r tqu i ren i tn t  f o r  100 
CROCODlLLS. F i r s t  U. S. $rmy t s t n b l i s h s d  c f i r m  requirement  f o r  6 s  
CHOCODILLS i n  Fcbrucry 1944,a Lnd c. f o m a l  r e q u i s i t i o n  wc9  immcdintcly 
ploced w i t h  t h e  B r i t i s h  f o r  c i  t o t c l  sf 115 (mnking on  an t ic ipcLted  
ollonrancc f o r  needs of  Third U.5 .  Army).  This  requiremcnt "ns later 
modified t o  the  extent  t h e t  o n l y  fou r  GkOCODILhS w e r e  ncturllly do- ' 

livered.S,6.7 Those were nssigncd t o  thc 739th Medium Tank l j c t t n l i o n  
(Speciul  ) (Mine Exploder ) 

b.  Easod on advanced t e c h n i c a l  informotion received f r o n  
tht Zone o f  I n t e r i o r ,  requiremcnt was sEbmittcd 2 1  >.pi1 1944 f o r  
t h e  immediate shipment of  one E4-5 flnint thrower f o r  dcmonstrution 
purpasas, an3 100 nddi t ionul  u n i t s  f o r  clnrly d c l i v c r y .  In J u l y  1944, 
F i r s t  U. S. brmy e s t a b l i s h e d  E Jeqmrcmont f o r  200 E4-5 f l m c  thrower(; 
on the bns is  3f ono per medium tank  p la toon  ( o r  9 p e r  medium t a n k  bslt-
t a l i o n ) . @  This demand wc.8 brought  about by t h e  nppnront nccd f o r  u 
mop-up weapon f o r  us6 i n  ltcdgurow f i g h t i n g .  The t h o n t t r  rcquiremeii t  
was increased  t o  333, plus 10 parcent  per month f o r  rcplacemects ,  by 
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ckOCOnIIJ$ Brigade o f  t h e e  ChOCODILZ Regiments? Each of t hese  reg i -  
ments included t h r e e  squedrons mads up o f  f o u r  troops (plntoons) of 
three o r  f o u r  CROCODILES and a haadquarters of  f o u r  f i g h t e r  tanks 
(See 	 Section 1, Chapt6.r 10 and Appendix 1). 

39. The Employment o f  Flame Throwers b y h m e r i c m  Forces WDS 
l i m i t e d  TC severs1 . i s o l a t e d ,  r e l s t i v e l y  srall oporntionsf The E 4 4  
was i n s t a l l e d  and c a r r i e d  as R wer.pon of  opportunity, while a squoclr 
ron and more o f t e n  a t roop,  of ChOCODILES was,given a flame mission 
w i t h  a Lesk f o r c e  schedulad t o  assault e. well organized defcnsivc 
pas ition. 

E, In n few csses the flame from an E4-5 was credi ted  With 
has t en ing  the c s p l t > i l a t i o n  o f  ~n enemy force under Rttkck. Ir, moat 
in s t annos ,  hoaevor,  it WR6 considered t h a t t h e  work done by t h e  bow 
gm f lcme thrower could hgve been. no re  s f f i c i c n t l y  dupl icated by  t h e  
c a l l b e r  .3O bo:ir mnchine gun and/or white phosphorous m u n i t i o n  from 
the tnnk cunnon. S e v e r d  typicc.1 ~~xnnpiesare out l ined  below: 

(1) The 70th Tank Bat tn l ion  received four E+-jlg 11 
September 1944, they  were i n s t a l l e d ,  and two tnnks 
80 equipped were at tuched t o  the  741st Tank Battal-
i o n  15 September 1944 e f t e r  one  dcy of  1 
flame thrower t r a in ing .  One Cnnk had o mechanical 
f a i lu re ,  bu t  the other t m k  was employed i n  t h e  
6-ss ru l t  o f  a p i l l b o x  on 18 September, w i th  the  
following results: 

(a) 	 The t a n k  h%d tc Lppronch wi th in  2 s  yards o f .  
the p i l l b a x  bcfors  the flame could ree.oh the  
embr sure. 

(b) 	 The f l n m e  eppeared t c .  l a c k  the proper prossure; 

( c )  	 The p i l l b o x  attncked wns manned, b u t  the 
flame thrower was unablc t o  reduce th+ defense 
of t h i s  fc r t i f ica t ior i , . and  it wus n c t  o p tu red
by t h e  i n f a n t r y  during the  cnyagement, le 

(2) TWC E4-5 Equipped tcnks were employed with three 
o ther  t anks  f r o m  t h e  709th Tcnk BZittElion i n  t h e  
a s s a u l t  o f  c s e c t i o n  L f  woods near VOS&liACiCN, 
Germany, i n  November 1944. The t cnks  transported 
thcj i n f a n t r y  almost t o  t h e  w3ods w i t h  the flame 
tanks i n  e c t i o n .  The i n f m t r y  dismounted, pressed 
t h o  attack, maeting l i t t l e  opposit ion.  h'b known 
c a s u a l t i e s  w e r e  produced by th6  f l tmc.  -HoWevsr, 
t h e  mission was successful ly  Gccamplished. 

( 3 )  	The 743d Tank Bat t a l i sn  employed f lamo'  t h ree  times 
during the drive from the ROFJ? River t p  the RHINE 
River. One t a n k  pirned down an ant i - tank crew w i t h  
hi&h exp los ive  f i r e  from the tank gun, and routed 
the  enamy intii a nearby woods by flaming aii the tank 
c lcsed  tc: the  gun pos i t i cn .  This tank slso at tempte 
t o  flame some Gcrmar in fcn t ry  ly ing  i n  d i tohes  a t  
t h e  s i d e s  of e. raad, ,but  the bow gunner forgot  to 
turn cn his  i g n i t i o n  sw i t ch ,  nnd sprayed the enemy 
with n w e t  burst. Another tank employed f l ane  t o  
d r ive  22 o f  t h e  enemy i n t o  c a p t i v i t y  from E.. house 
s i t u a t e d  on E, Sharp slope ac t hn t  thc. tunk could f i r e  
i t s  7 5 m  gun intc t h o  upper f l o o r s  cniy.  
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opera t ions .  Some of t h e  p r inc ipa l  engagements are out l ined  briefly
below: 

(l) 	 The CEJCODILES Of  Squedron B, 141st Regiment, Rcyal 
A r m r e d  Corps were successfully employed ;vith 
l16 th  In fan t ry  Regiment, 29th Infantry Divisiori ts 
a s s i s t  i n  c l e a r i n g  pillboxes i n  the apprsach ro ~~~t 
Montberey i n  the  BMST defenses, 14 Septenker 1944; 
and also in t h e  a s sau l t  o f  t h l s  f o r t  15 and 16 seF-
t enbe r  (See P.ppendix 2 ) .  

( 2 )  	 Sauadron 8, 1st Fi fe  End Forfar Yecm.arsy (Dr i z i sh ) ,  
employed on three  occasions by the 26 Armore& 

Divis ion 13 t he  advance between the  Tim?:and K E A  
Rivers ,  18 - 22 November 1944. Two troops vIcrt e t -
tached t o  a t a s k  force i n  ComSat Corr%mds "l-''6nc  
Il lJt l  , each t a s k  force  em~loy i~ lg  troop 12 t h e  a s s a u l t  a 
a g a i n s t  t h ree  strongly defended towns.13 

( a )  	The CHOCDDLLES were only of moderate success i n  
t h e  assault o f  FPJIALDEN3OVEA BS the i n f a n t r y  
lagged behind the  flame throwers e n d  d i d  no t  
r a p i d l y  c l c s e  a f t e r  t he  edge of t h e  tonn was 
flamed. Howmer, the t o w  was OCCuFi€d and 
c l ea red  on scnedule 20 Novsmber. 

( b )  	 The CROCODILES vicre of material  success :n t h e  
capture  of G8RONSNFALER that  serle dey. Tke i n -
f an t ry  advmced with t h e  ChCWOILES a s  they 
razed haystacks and buildings,  f i r i n g  e hc le  i n  
each bu i ld ing  with the  tank camcn  and f i r i n g  
t h e  f l a i o  th rovw through the  hc l e .  Ldequate 
f l a n k  protect ion was a f ford id  5y f i g k t e r  tEnks,  

( c )  	A troo? of CROCCCIL5S was ccnmitted s i n g l y  i n  
t h e  l a s t  stages o f  e cos t ly  a s s n u l t  of h5RZEW-
WUSS?I 22  Noaamker, End a l l  f o u r  CROCODILES 
ware destroyed by enemy ucticn.  

d, The CRCCODILE platoon of t h e  739th Tank Bet tul ion vms em-
ployed vri  t h  the 2d Armored Division ir. March and h y r i l  1945 ef'ter t h e  
Crossing of the  RHIPX, but t h e r e  was littlt .bFpurtunity t o  employ f l E "  
and tho  p l a toon  was f roquent ly  nssigrxd rood block missiscs  durii-.g t h i s  
r i u i d  p e r i o d .  

The B r i t i s h  Forces employcd the CROCODILE more exter.sivsly 
and w i t h  cons ide rab le  s u c c ~ s s .  In the  a s seu l t  of LE IliivTcE; coordinated 
day and r i g h t  a t t eckv  were madt with 'the 4931 in fcn t ry  Divis ion end one 
squodror. of CROCODILES, w i t h  t h e  flame t e r r i fy ing  and complctely dc- 
mornl iz ing thc enemy. Resistance was r ap id ly  d i s in t ig ra t cd  eS t h e  
enemy r a n  t o  tha f lanks of :ha flame t o  surrendcr . lS Thc oxperiance 
Of Br i t ish and Canndian Forces  ind ica ted  succ tss fu l  smpioynent of fh" 
throwers was cha rac t e r i zed  by t h e  follcwing; 

e. 

(1) kas iEmEnt  of ivell-definsd objectives s u i t a b l e  for 
flame. 

sorsjullyprepared plan which includes covered aF-( 2 )  
prgaches,  f l e n k  pro tec t ion ,  maximum f i r e  suppar t ,  
and jud ic ious  of smoke t o  g s t  the i'lam t n r u w r s  
to t h e i r  ob;cctives with minimun casua l t i e s  from 
an t i - t ank  wcapcns. 
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(3) 	Thoroughly t r n i n e d  operat ing personnel. 

Employment o f  flcme throwers i n  numbers r a t h e r  thah( 4 )  
i n d i v i d u a l l y .  

(5) 	 Infan t ry '  i n m e d i a t e l y  exploi  Ling t h c  demoralizing 
e f f e c t  o f  the flame. 

40. 	 Merits  and D e f i c i e n c i e s  of t h e  CROCODILE. 

a .  	 Merits .  

(1) 	provides  a f l a m e  thrower cnd re tc ins  c l l ' o f  t h e  f i r e  
p o w r  of t h e  t a n k .  

Provided l onges t  range and l a r g e s t  f u e l  capac i ty  of( 2 )  
any model flame thrower ava i lab le  t o  the European 
Theatcr.  

b .  	 Defic ianc iss  

(1) 	T r a i l e r  i n s t a b l a t i o n  r p s t r i c t s  mobil i ty  of tank w i t h  
r t s p t c t  t o  b a c k i n g  up o r  negot ia t ing sharp t u r n s .  

The p i n t l e  l i n a  connecting t h e  t r a i l e r  and t h e  flamc 
g'm 'I b1VN out" occas iona1ly I 

( 2 )  

41. 	 Merits  End D e f i c i e n c i e s  of t h t  Plcrme Thrower E4-5. 

a. 	 Merits .  

(1) 	 Provides 8 f i n m e  thrower and r e t a i n s  thf. p r i n c i p a l  
f i r e  power o f  t h e  tank.  

( 2 )  S impl ic i ty  o f  i n s t n l l a t i o n .  


b, Deficiences.  


(1) 	Range t o o  s h o r t ,  

( 2  ) Limited f u e l  c a p a c i t y  necess i ta tes  f requent  r e f u e l -  
Ing . 

(3 ) .  I n s t a l l a t i o n  of flame ;:rower irisi.de o f  Tank: 

(a) 	 Makes r a p i d  esckips from tnnk by c.river and bow 
gunner 'moro d i f f i c u l t .  

( b )  	 Increesas ,  crew members' Pear of apparent f i r e  
hazard.  

( 4 )  	 Mechanically unreliablt, 

42. 	 Several  Addi t iona l  Mechanized Flame Thrower's were oonsidqred 
by t h e  European' Theater find one - a d d i t i o n a l  model (Canadian) was e m  
p l o y t d .  

a. The B r i t i s h  deve loped  t h e  &IUSiN!3ER during t h e  Swnnisr of 
19L4, and dehonstrated it i n  September  1944. This vehic lc  ooiisist6d 
of  B medium tank, M4 S e r i e s  i n  w h i c h  thc  S lme gu" o f  the CROCODILE 
had been installed i n  p l a c e  of' t h e  75m gua, and f u e l  tanks (250 gal -
lons) and pressure  b o t t l e  i n s t a l l e d  i n s i d e  the  tank. No requirement  
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was e s t a b l i s h e d  fo r  t h i s  vehicle  s ince  the  Br i t i sh  considered t h e  
CROCODILE supe r lo r  because it re t a ined  the tank cannon a s  pr inc i -  
p a l  arrrament and had g rea t e r  fllel capacity.  A t  t h a t  time, American
rep resen ta t ives  an t i c ioa t ed  t h a t  t he  E44 would s a t i s f y  t h e i r  flame 

thrower requirements .I6 


b. The European Theater requis i t ioned ',en mechanized flame 
throwers, El2-7R1, and accompanying technica l  personnel i n  February 
1945 i n  o rde r  t o  complete an acceptance t e s t  deslred by t h e  Chief 
Chemical O f f i c e r ,  AmLyService Forces, and a t  t h e  same time permit 
Army Corn-anders t o  determine firm requirements based.on t a c t i c a l  per- 
formanoe.l7 This flame thrower corresponds i n  pr inc ipa l  t o  the  
Si'.LP.IfiRDEI( descr ibed i n  paragraph a,  above, and employs t h e  American 
developcd "4" gun, However, t h i n  shipment was diver ted t o  the South- 
weet P a c i f i c  a r e a  i n  Uay 1945.18 A new requirement f o r  t h e  shipment 
of  f i v e  w i n  armament flame throwers 'NRS immediately establ ished in  
order  t o  pe rmi t  demonstrstion and p r a c t i c a l  t r a in ing  of th is  new equip- 
ment p r i o r  t o  redeployment of armored units t o  the  Pacific.19 It waa 
considered such R use of  t h i s  equipment might a l s o  serve t o  overcome 
t:le pre jud ice  American t roops  had developed vnth regard t o  operatir.6 
mechanized 'flame throwers. The shipment of t h i s  l a t t e r  requirement was 
cancel led i n  view of V-J Day and the  ces sa t ion  of d i r e c t  and i n d i r e c t  
redep1oymer.t t c  the  P a c i f i c  from the  European Theater. 

c. Canadian forces employed .E l imi t ed  number o f  '?ASP bX 11 
flame throwers with r e s u l t s  corresponding t o  those  obtained with t h e  
CkOCODILE. This vehicle  cons i s t s  o f  the  CKOCJDILr; gun i n s t s l l a t i o n  
p l u s  f u e l  and pressure tanks mounted on a Eren Gun Carrier. The 
CkOCODILE was gene ra l ly  prcPerred t o  the  :USP because of i t s  supe r io r  
armor p ro tec t ion ,  f i r e  pwwer, and f u e l  capacity.  

43. 	 Sumnary. 

a .  	 The combat experience o f  the huropean Theater confirmed 
the  need f o r  armored mechanized flame throwers t o  a s s i s t  i n  t he  a s s a u l t  
Of well-organized, defens ive  pos i t ions .  

b.  The CFOCCDILE was the most r e l i a b l e  and e f f ec t ive  meclian- 
iced fh" thrcwer emFloyed i n  t h e  huropean lhea ter .  

C .  The mechanized flame thrower, E4-5, vras unsa t l s f ac to ry  
f o r  t h e  follovring rkasons: 

(1) 	The range was too short;, v iz . ,  l e s s  than t h a t  of  
Ccrr.an hollow charge an t i - t ank  weapons. 

I t  could not bu r e l ~ e d  upon t o  funct ion properly i n(2) 

combat. 

The i n s t a l l a t i o n  of t h e  E4-5 hindered t h c  r ap id  (3) 
escapt- o f  the  d r ive r  and bow gunner from the  tank. 

Limited fue l  capacity necessi tnted frequent r e f u e l -  ( 4 )  
ing  and .recharging. 

d.  The dc f i c i ecc i e s  l i s t e d  i n  paragraph c ,  a j o v c ,  should 
be avoided i n  the  dosign of fu tu re  p r inc ipa l  armemsnt or  "accessory" 
t;rpe mechanized flame throwers. 

The following ac t ion  must be taken t o  i n s x e  successful  
employment of a r e l i a b l e ,  e f f ec t ive  flame thrower: 

e. 
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(1) 	Well-defined object ives  su i tab le  f o r  flame should 
be assignhd. 

( 2 )  	 The a t t a c k  should be carefu l ly  planned t o  inclkde 
covered approaches, f lank  protect ion,  maximum f i r6  
support, and judlcious use o f  smoke in  o r d e r  t o  
permit the  flame throwers t o  reach t h e i r  objectlr6.s 
with mtnimum casua l t ies  from enemy f i r e .  

The operating personnel should be thoroughly
t ra ined .  

( 4 )  	 F l m e  throwers should he employed i n  nm,bers, 
' rtither than individue-lly. 

( 5 )  	Infantry should immediately explo- - t thG demorel- 
i z ing  e f f ec t  o f  t h e  f l m e .  

f. No d e f i n i t e  conclusions c m  be  drawn w i t h  r tgard t o  
the  r e l a t i v e  mer i t s  o f  a pr inc ipa l  armemmt typc flmc t'ovfer as 
compared wi th  an "fmessoryt ' r type f l u n k  throxer  (addcd t.3 thc t a n k  
without decreasing f i r e  power), s inoe t h e  pr incipal  armmsnt  t-6 flcme 
thrower was n o t  employed i n  combat. Howevar, f o r  fu ture  guidance, the 
experience o f  t h e  European R e a t o r  indicated t h a t :  

Tho f i r e  power o f  t h e  CKCODILL and the E 4 5  meter-(1)
i a l l y  assisted the  advance o f  t h e  f lamt  thrower tank t o  vrithin flame 
rsnge. 

(2) To insure  successful employment o f  the CROCODILE 
and E4-5 it was neoessary t o  provide tke same over-watching and f lank 
pro tec t ion  wi th  f ighter  tanks as would be required i n  thc  txnp loynmt  cf 
a p r i n c i p a l  armmont .type flame thrower. 
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CDL 'T;.NKS 

44. BPief descr ip t ion  and h i s to ry .  

a .  Tho CDL tenk i s  an Enj (Grant) MediTnn tank with the 37" 
gun t u r r e t  r m " d  and Ci special  searchlight t u r r e t  i n s t e l l ed  ir, its 
place. The s p e c i a l  t u r r e t  i s  divided longitudinally i n t o  b,o ccmp-,rt-
ments, t h e  l e f t  compnrtrnent providing spsce f c r  thc CDL opcrator and 
h i s  var ious Controls and t h e  r ight  cmpartment contcining t h e  carbon 
a rc  l i g h t  and r e f l ec to r s .  Tke l i g h t  beam i s  fcrrred by a parabolic ~ 1 -
l i p t i c a l  r e f l e c t o r  located i n  the  r igh t  forward port  o f  the compertncnt, 
wher.ce t h e  bcsm ia .  directed ontij c f2ut  al1wnin.m mirrcr locstcd in the 
reer  o f , t h e  t u r r e t .  The O t E m  i s  then 6roject td  through t s l l t  t-,io inches 
wide and twenty-four inches high locotad i n  the center o f  the f ront  of 
the  Turret .  Th6 beam, 1.9' wide vc r t i ca l ly  md 1 9 0  vnde I;orizontelly,  
has n v e r t i c a l  he ight  o f  34 yards and a horizontnl  width cf 340 yards 
a t  lOC0 yards. OFtical  elements arc s o  Grranged with respect  t o  the 
s l o t  t h a t  t h e  p o s s i b l i l i t y  of extensive daxage duc t i  small arms f i r e  
enter ing The s l o t  i s  remote. The l i gh t ,  therefore, can bc expectcd to  
funct ion u n t i l  t h e  tank i t s e l f  i s  destroyed 3y anti-tank f l r e .  i. shut-
t e r  i s  proyided whereby the  l i g h t  may ba madc t o  f l i cke r  e t  varying r a t e s  
up t o  twu f l i c k s  ~ e rsecond. R.e purpose of the f l i cke r  i s  t o  dezzle t h e  
enemy snd ca'dsc him discoxfort  t y  preventing h i s  ayes adjust ing ihrm- 
selves  t o  e i t h e r  l i g h t  or  d a r b e s s .  In addi t ion t o  t he  white l i g h t ,  
e i t h c r  a blue or  an amber l i g h t  may be produced by su i t ab le  f i l t e r s  
which a r e  provided. The c f f t c t  o f  a combinction of bluc and m b e r  l i g h t s  
by Edjacent t ~ i n k s  i s  t o  i l luminate  t h e  t a rge t  with white  l i g h t ,  wkefeas 
t he  enmy i s  confused i n  h i s  ranging by the cclors ,  CDLs with blue l i g h t s  
eppbaring a t  n g r e a t e r  rangc thsn those with mbsr l i gh t s .  The t u r r e t  
can be r o t a t e d  1800 i n  e i t h e r  direct ion.  The beon cen bE elevated or 
depressed 10' from t h e  horizonte1.l 

b .  The primary miss.ion o f  CDL,tanks was t o  provide illun-
&tion i n  ordar  t h a t  aimed f i r e  might 5e ?laced on t h s  t e rge t .  Thi 
sucondery missions wcre (1) t o  confuse ond diizzls  the enemy by meens of 
the f l i c k e r ,  v o r i c o l o r e l  l i g t t s  and su rp r i se  e f f e c t  o f  R new weepon, snd 
(2) t o  provide pro tec t ion  t o  our own s tmdard  tanks End foo t  troops by 
means OC t h e  t r i a n g l e s  of corkness formed bttvieen adjacent l i g h t s .  I t  
was intendoc t h a t  t h e  above missions bc accomplishad by Employing CDL 
tanks i n  mass In  an appropriate situation. 

c ,  The pseudonym CDL (Canal Defense. Light) vzs given tc  
the p r o j t c t  i n  1939 i n  o r d e r  t o  insure secrecy. Such infcrmcnon as h@d 
to be given t,c in te res ted  pa r t i e s  cnly referrcd t o  high-powered soarch-
lights, required . for  t he  defensc of t h e  Suez Csnnl. The e n t i r e  develo? 
m€nt was c a r r i e d  out by the  Br i t i sh  and was released t o  the U. S .  i n  
October 1942 subjecr  t o  t hc  cGndit+OnS t h a t  (1) the equipment n o t  be usEd 
it-, ac t ion  by U. S. forces  111 the f i r s t  irstonct. without pr ior  referonce 
t o  and ogrcsment by tho Br i t i sh  Aar Office end t h a t  ( 2 )  the mO.nufL1:tUre 
of ony CDL bquipmont i n  th s  'J. S. be underteken by d i f f e rwi t  firm 
order t o  mcintnin secrecy, the vsrious comFonents being f i n a l l y  assem-
b l e d  under k i l i t a r y  supkrvision.2 Secrecy v.ns s c t u a l l y  mnlntaintd u n t i l  
the Rhino cross ings  i n  March 1945. 

The CDL t m k  was also k n o w  D S  t h e  LB.FLE'T mong urns*d,
troops. This dcsignatJon l a t o r  dropped t o  avcid confusion* The 
vehicle  was shipped ayder t h e  nomenclature "Shop Tractor T-10". 

45. Organizat ion and t r8 in ing  cf units. 

a .  3.s. ,anits - The 701, 736, 778, 739,  740 and 748 Twnk 



Battcl ions Were organized under T/O h E 17-45's nnd vwre eq,dppcd rind 
trained w i t h  CDL tonks under supcrv is icn  of the  9th nnd 10th :.rmorLd 
Groups. I n  addi t ion ,  the 526th Amored Infantry BntttliCn, the 538th 
and 554th ordnoncc Compenies, HM (Tk) a d  the 150th S ta t ion  Hospitsl 
wtre included in thb pro jec t .  The t r s i n i n g  ims ccr r i sd  out i n  utmost 
soorcoy e.t F o r t  KnoX, Kentucky und a t  the  Dcsert Trcining CLntcir, 
c a l i f o m i n .  Training of t h e  u n i t s  wee compltted e t  m r i c u s  times be-
b t o n  Deckmbcr 1943 (730th cnd 748th Tank B a t k l i o n s )  hnd b p r i l  1944 
( 7 3 y ~ h  Tank Bat ta l ion) .  The Medium Tmk Battalion. Special ,  c o n s i s x d ,  
i n  b r i e f ,  of e. Headqucrters Company, F. Service Cmphny 2nd three ? & d i m  
Tonk Companies. &oh tenk company consisted of three platoons of s i x  
CDL Tanks and one s tandcrd f i g h t s r  tank  e c h .  I ja t ta l ion hetdquerters 
ontcined thr-6,  and each t e n k  compeny two stendcrd f igh ter  t c n k s  as 
commend tanks.  To te1  for bLttnl ion - 54 CDL's and 18 f igh ter  rcnks. 

h. B r i t i s h  u n i t s  1 .The 35th  Armored Brigado (CDL) con-
s i s t e d  of t h r e e  regiments of thrse squcdrons ee.ch. E~.ch squc-dron con- 
ta ined t h r e e  t roops,  m c h  of six CDL tsnks and two s tmdurd  f igh t ing  
tznks. Three s tandmd trnks mrt assigzed t o  squ:.dron headqut r t t r s  cnd 
four  t o  regimcntnl. headqusrters f o r  commznd purposes. Tht regiment t h u s  
contr ined 54 CDIr tonks cnd 31 s tandard f i g h t t r  t m k s .  

c. Neithor t h s  B r i t i s h  nor  thc U. S. CDL uni t s  were m-

ploysd i n  combct i n  t h e i r  CDL r o l e .  Ths p.dcquacy of  tha  orgmize t ion  

c s m o t ,  t h s r o f o r a ,  be commtntod upon, 


46. T s c t i c a l  Doctrine. 

0. I t  W ~ Soonsidsred t h c t  f o r  mexir.um effect iveness  and 
g r e a t e s t  poss ib le  explo i ta t ion  of , the  element of  surpr ise ,  CDLs s h o u l d  
b6 used, e t  l e a s t  i n i t i a l l y ,  i n  mass.3 , The CDL tEnk End tr-nk tunits can 
be employed of fens ive ly 'or  defers ive ly ,  by dcy or by night ,  Dcylight 
employment i s  i d e n t i c e l  t o  thpt  of ord inr ry  trnkp nnd o f f e r s  ns advm-
te-gts o w r  th6 s tandard tonk u n i t s  .4 If employed defensively, p a r t i c u -  
l a r l y  i n  d a y l i g h t ,  the  CDL uni t  i s  hcildiczpped by the  szmt l i rn i tz t ions  
as m y  s tandcrd  tcnk unit employed defunsivzly.5 

b. Th? c h a r a c t e r i s t i c s  of t h e  CDL tanks are: -firepcwer, 
n r m m  p r a t e c t i a n ,  mobil i ty ,  shock ac t ion  and i l l m i n o t l o n .  mplayed 
o t  n i g h t  m d t r  proper condi t ions,  th6 entmy i s  i l lml ine ted  b y  t h e  b e m  
r1herec.s our awn ' t roops,  o ther  thpn t h e  CDL i t s e l f  remeins i n  darkness 
between o r  behind the beems. The f l i c k e r  cnd the colored f i l t e r s  d s o  
may be tmploycd t o  f u r t h e r  discomfort s.nd confuse the enemy. 

C. The CDI, comp6ny is t h e  basic t s c t i c a l  un l t .  S tmdcrd  
form&tions ere t h e  l i n e ,  wedg", cohelon o r  box. CDL tanks rr€ so pleced 
t h a t  t h e  te . rgf t  met. i s  i l luminntsd by 6verlr.pping beams. EC&LIS t r e  
turned on i n t e r m i t t e n t l y ,  by p l r toons ,  t o  f c c i l i t a t e  forvrcrd movment i n  
darkness and t o  permit replnclng carbons. Stnndnrd f i g h t e r  tenks Ere 
placed G i t h b r  on the f lanks  of' tha platoons or  i n  the i n t e r v d  bckveen 
CDL tanks. Normal i n t t r v e l  between CDL trnka is 25 ysrds. 

d. The f l i c k e r  end color  fec tures  nre  not  nomslly employed 
at ranges l e s s  them 500 yards.6 

e .  The bf a t tack  must be  kept s m p l e ,  with a mini" of 
complicetej. maneuver o r  changes i n  d i rec t ions  involved. 

f. Tho CDL is sens i t ive  t o  t e r r a l n  and weather. 
Its e f f e c t i v e n e s s  i s  largely l o s t  i n  hl;ly or mountainous terrain, in 
woods, v i l l a g e s  and t o m s ,  o r  i n  fog, smoke or dust ,  I t s  e f f e c t i v e n e s s  
i s  g r e a t e s t  i n  f l a t ;  open country, with uninterruptsd l i n e  of  s i ts  from 
tank t o  t a r g c t  . - 30 -



g. A s  is tho c a s e  with o t h e r  tanks, CDL ' s  cannot be employed 
blons. k e  a t t 6 c k  must be p - o p e r l y  supported. by a i r ,  a r t i l l e r y ,  infan-
t r y  and o ther  t m k s .  ClcSe coord ine t ion  between GDL's and i n f u n t r y  is 
p a r t i c u l a r l y  iixportsnt. The propc r  proportion of i r f a n t r y  i s  n o t  a w i l -
able vri-,hin t h e  CDL o r g a n i z a t i o n  and infnnt ry  must, t h c r t f o r o ,  be ob- -t a i n e d  from other  sources  Ten dcys  f c n i l i a r i z a t i o n  and t ra in ing  i s  

considered e s s e n t i n l  f o r  proper coord ine t inn  of  c. CDL-Infcntry s t t a c k .  


47. CDL u n i t s  were n e w r  used i n  combat as skch. The rmsons  f o r  
t h i s  were twofold:  (1) The need f o r  s t m d e r d  tvoe tank bez tc l ions  end . ,  " /  

mine exploder b e t t a l i o n s  n s c e s s i t n t c d  t h e  conversion of CDL b n t t a l l o n s  , 
(2) The h i g h  s e c u r i t y  c l a s s i f i c z t i o n  imposed o n  the  equipmtnt preclud- 
ed  t h e  t r a i n i n g  of suppor t ing  ;reaps o r  t h e i r  f s i n l i a r i z e t i o n  with t h e  

c a p a b i l i t i e s  end l i m i t a t i o n s  o t  t h e  CDL equipment. Conmandars knew 

l i t t l e  o f  t h e  p r o j e c t  ana thus  h a d  not  considtred the  p o s s i b i l i t y  of 
i t s  use ir. t h e i r  p l m s .  

a ,  A f t e r  t h e  invfision o f  Normmdy, it beccrne Lpptrent t h n t  

t h 6  requi red  rr i t io  o f  sepora te  t a n k  b a t t a l i o n s  t c  in fan t ry  d i v i s i c n s  

was a t  l6c.st  0116 t o  0116. This wus L. p - r t i c u l n r 
nooessary t o  ~ e r ~ i ~ l i ;  
t a n k  b t? t te l ion  i o  r c m t i i i i  attf..ched t o  t h s  SRITIE i n f r n t r y  d iv is ion  i n  order 
t o  develop $he necessary t s n k - i n f m t r y  cowdina t ion  rnd  cooporction 
e s s e n t i n l  t o  s u c c e s s f u l  eomkot. Thc t roop bcsis d i d  n o t  ptrr.it t h i s  
end t h e r e  were n o t  enough tonk b n t c c l i o n s  i n  ti& zone of -,he i n t e r i o r  
t o , s u p p l y  t h e  deficiency. The t r r i n i n g  of R C L L  b p t c l i o n  i n  t h e  r o l e  
o f  a s h n d a r d  b a t t n l i o n  i s  ct r u l c t i v e l y  simple matter ,  the tnnk chcsses  
be ing  s i m i l a r  cnd t h e  s m e  type t z n k  ccnnon being mounted o n  each. The 
v a l u e  of tht. t snk- i r . fmtry  t a m  hed been provcn i n  comtrt. The comb6.t 
vclue of t h e  CDL w a s  s t i l l  unknown. Conaoquently $ToUSA reqr;ested au-
t h o r i t y  on 23 Cctober 1944 t o  conver t  f o u r  CDL bat th l ions  t o  s tnndrrd  
b a t t a l i o n s . 7  This n u t h o r i t y  vies granted by t h t  T6r Deprrzmect and t h e  
701, 736, 740 c*.nd 748 t a n k  b n t t n l i o i i s  were convkrttd. Tht c o n p l t t i ? n  
o f .  t h i e  convarsion wc.s c o n s i d e r a b l y  dalaywd due t o  the  i n s u f f i c i c n c y  
of  M4 medium tc . r ia  w i t h  which t o  equip thesa b n t t c l i o n s .  The conver- 
s i o n  of  t h e  736th 0r.d 739th b a t t a l i o n s  in to  nine exploder b u t t a l i o n s  
is covered in Chapter 10. Ey this t i m e ,  the  Armored I n f m t r y  bcttcl- 
l i m  and ordnanco M;.intencnce Companies hsd clreody b6en rmcved from 
t h e  CDL p r o j e c t ,  having been r e q u i r e d  f o r  o ther  use,  

T h L  persoanel o f  the 3 r i t i s h  35th Armored Brigc.de, 
were requi rcd  i .s  replacements i n  Their s tandard tank  
u n i t s  end wcre s o  used. 

(1 ) 

On 17 November 1944 e reque$t  f o r  two C D L  bq. t tnl ions 
and a group hcodqunrters WF.S reoeived fron 6 th  Army 
Group. d t  t h e  t i n e  reorgmizc t ion  of  the b e t t a l i o n s  
hc.d n o t  proceeded beyond r e c a l l .  The need f o r  stan-
derd b t t t c l i o n s  was such, howver,  t h a t  t h i s  requast  
WL'.S refused,  u n l e s s  6th Arny Group hod planned e. 
s p o c i f i c  c p e r n t i o n  around these t m k s .  Since 30 
s p e c i f i c  o p e r z t i o n  hcd a s  y e t  beon plenned, thg units 
were noz furn ished .  

b. During t h e  L a t t e r  p a r t  of September and t h e  e a r l y  dsys of 
fiotobEr, Colore? We.lter Burnside, Cmmmending Off icer  10th Armored Group ' 

( C D L )  reconnoitered t h e  t e r r a i n  on t h e  f r o n t s  o f '  t h e  nrn ies  of tRo 12t.h 
A r m y  Group f o r ' t h e  purpose of determining t h e  s u i t a b i l i t y  of t h e  ground 
f o r  CDL use. The t e r r a i n  i n  t h e  s e c t o r s  of t h e  V I 1  and XIX Corps w'as 
found t o  be s u i t a b l e .  General C o r l e t t ,  Commanding X I X  C o r j s ,  s twted  h t  
in tended  us ing  CDLls i n  P. nigh; e t t a o k  provided t h e  Army Commander bp-

.proved and a l l o c a t e d  tho  CDL units. Genaml  Hodges, Commanding First 
U. S. Amy s t a t e d  t h a t  he  would require a denonstretion of  t h e  equipment 
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p r i o r  t o  rendering a d e c i s i o n  Q S  t o  whether o r  n o t  t h e  equiPment would 
be used i n  t h e  a t t a c k  a i d  whether a r e h e a r s a l  of the  p a r t i c i p a t i n g  
t roops  would be rclquired. Duo. t o  t h e  high s e c u r i t y  c l a s s i f i c a t i o n  (TOP
SECRET). t h e  demonstret.ion could not  be arranged wi thout  p r i o r  c i e a r -  
ance frorr: SMEF. Accordingly, Colonel Burnside drew up a p lsn  o f  e t t a o k  
u t i l i z i n g  a CDL t a s k , f o r c e  end presented it t o  12th Army Group t o g e t h e r  
w i t h  a r e q u e s t  f o r  a c l e a r a r x e  f o r  t h e  nccessnry demonssratiou and pos- 
s i b l e  rehearsa l .  Ha w a s  informed a t  t h i s  t ime t h a t  use  of  the  CDL i n  
that r o l e  would be disapproved a s  orders  f o r  t h e  conversion of t h e  CDL 
b a t t a l i o n s  had beer, i s s u e d  and t h r ;  i t  would be necessary  f o r  t h e  Group 
t o  t u r n  i n  i t s  CDL e q u i w e n t  and proceed w i t h  he convers ion  t o  ste.nds.rd 
type  u n i t s .  The plan, t h e r e f o r e ,  was dropped. Q 

49. h p 1 0 y " t .  Although C D L s  were never  e q l o y e d  i n  t e a  a s s a u l t  

r o l e ,  t h e  v e h l d e s  were used ex tens ive ly  d u r i n g  and c f t e r  t h e  khine  

c r o s s i n g  f o r  tic purpose of  i l l u m i n a t i n g  br idge  s i t e s  Erld f o r  d e t e c t i n g  

f l o a t i n g  n ines ,  barges ,  swixrmers, e t c .  the.t might be uscd by the  hnemy 

i n  e n  at tempt  t o  destroy the br idges.  p a r t  of 
During the  e a r l y  s t ~ ~ g e s ,  
t h e s e  operat ions were conducted under f i r e ,  and t h e  f i r e  power o f  t h e  
C D L s  w a s  occas iona l ly  uscd, par t iculGr1y t o  des t roy  f1or; t ing objec ts .  
6ftbr t h e  b s t t l a  hnd moved to  t h e  Last, t h e  C D L  c o n t i a u t d  i n  U ~ Ea t  t h e  
b r i d g e  s i t e s ,  p r imar i ly  f o r  t h c  purpcse of f a c i l i t a t i n g  mnintcnance and 
r e p h i r  o f  t h e  br idges.  For t h e  l a t t e r  P u p o s o ,  o r d i n a r y  scnrchl ig l i t s  
n - o d d  hove suf f iced  End would have pro-aded more e f f i c i e n t  i l i u m i n c t i o n ,  
bu t  t h e y  were not  r e c d i l y  a v n i l c b l e  and t h e  CDLs were used ir. l i e u  
t h e r e o f .  

a. Ninth U. S. Army Area - Company F, 7 3 9 k  Modiuni Tank Bnt-
t a l i o n  (Mino Exploder) vias GaUipped wi:i CDL tanks f c r  tho o p r a t i o n  m d  
commenced t h e i r  mission of i l l u m i n c t i n g  b r i d g e  s i t t s  i n  the Ninth Army 
s e c t o r  on 23 March 1945. Unti l  t h s  fcr bank was t n t i r t r l y  i n  f ' r iondly 
hands considcre.blt s n ~ ~ l larms and a r t i l l e r y  f i r e  wcts eXperiCCCCd. On 
1 A p r i l  the  u n i t  moved easuvnrd and wns engnged p r i m s r i l y  i n  prcvid ing  
i l l m i n a t i o n  for  various Engineer pro jec ts  .9 

t. F i r s t  U. S.  Army h r a a  - 736th Xedium Tnnk Bc. t ta l ion (Mine 
Exploder)  commenced C D L  opernt ions a t  t h 6  kEhLG6N BhiDGE on 5 March 
1945 with four  CDLs of  Comp-ny C a s s i s t i n g  tho  hngineers  i n  e r e c t i n g  o 
boor. by furn ish ing  i l l m i m t i o n .  Lddi t ionnl  C D L s  from t h c  same company 
were ndded t o  the  ?reject c s  requi red .  'Company h w i z h  s i x  CCLs com-
menced operat ions along thu'Rhinc cn 2 1  l a r c h  and Company R cn 23 hiarch. 
Theso opcrE t ionc  werc conduotcd under cons idcrsb ic  a r t i l l e r y  f i r c  cnd 
occas iona l  a i r  a t t a c k .  CDLs opsra t ions  te rmina ted  on 16 A p r i l  when the 
b a t t h l i o n  moved t o  the  e z s  t a l 0  

,c .  Third u. S. Arm:{ .. Cns p ln tmn  f r o m  cnch of t h e  f o u r  l e t t e r  
conpanias o f  t h e  748th Tank R r t t r l i o n  WLS equippLd w i t h  s e w n  C 3 L s  cnch. 
These were used t o  i l 1 m i n r . k  tridgo s i t o s  c t  ST CQ:R, B i d  S;.ISIG tnd 
M ; I N Z .  This m i s s i o n  c o n t i n i i d  anti1 y ;.?ril 1945;. 

d. F i f t e c n t h  U. S. Army - Conxol  of Khinc > c r o s s i n g @  l icving 
passed t o  F i f teenth  U.S. Army, r e s p o n s i b i l i t y  f o r  i l l m i n c t i o r  of  the 
c r o s s i n g s  f u l l  t o  the XXII a n t  XlrIII Corps, Nc Tra ined  CDL ur.its o r  
personnel  were ava i lab le .  Personnel ,  t h e r e f o r e ,  was drcwn f rom Corps 
L r t i l l c r y  and t rc ined  by i n s t r u c t o r s  borrowed from t h e  738th Tcnk Bat-
t n l i o n .  C D L s  were used 8 t n t . i c n l l y  t o  provide Flliunin,&tion f r o m  1s : . p r i l  
*Yo 1 June 1945. CDLs proved unEconomicnl cnd d i f f i c u l t  t o  mnin ta in  when 
used i n  t h i s  r o l e  m d  were grnduol ly  roplnced w i t h  re -condi t ionad  cnp-
turec German searohl ights .  

49. Infra-rod 3evelopments - Information was rbce ived  a t  E T O U B  
i n  J u l y  1944 of  t h e  development o f  r. GDL type tnnk equipped wi th  
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infrr.-red l i g h t  and s u i t a b l e  viemng devices. The ndwntages of such 
E, device over e. stkndard l i g h t  m e  mmy. In addi t ion t o  i t s  r-bsolutc 
i n v i s i b i l i t y  by personnel no t  Equipped with su i t rb le  viewing dcviccs, 
i t s  s u p e r i o r  a b i l i t y  t o  pene t ra te  fog o r  smoke might wel l  rendsr it use-
ful f o r  day use under conditions of poor v i s i b i l i t y ,  If standcrd tonks 
and e.ccompanying foot  troops could clso be equpped with t f f c c t i v s  view-
ing devioes t o  &nab16 tkem t o  t a k e  edvkn~ags  o f  thc  i n v i s i b l c  l i g h t ,  i t s  
e f f e c t i v e n e s s  would be fur ther  sn5enced. No infrc-red CDL Ever~quipp~.? .  
c c t u a l l y  roached t h e  t h e a t e r ,  hence the a b i l i t y  o f  the  development t r n k  
t o  accomplish t h e  above cannot be commented upon. Ths thea te r  o o n c u r r t i  
i n  t h i s  development.ll 

a. The introduct ion o f  e. new wec.pon, pcr t icu lkr ly  a s e c r c t  
wecpon, on t h e  b a t z l c f i e l d  without pr ior  i n d o c t r i m t i o n  of tho t roops 
t h a t  must work c lose ly  with thet vic;.~~pOa,IS imprecticnl, 

b. Any organization intcndsd t o  cmploy D highly c l e s s i f i c d  
weapon i n  combst should include t h o  e.ms end services  nearssery t o  t h e  
c lose  suppor t  of the t roops enploying t h a t  weapon, 

c .  For proper t r a i n i n g  an.d em?loymc;nt of a s e c r e t  w6r.pon 
such as t h e  CDL, E s p e c i a l  organization t h a t  includes t h t  necesscry 
suppor t ing  arms and serv ices ,  is  superior t o  n group o r  groups of 
s e p a r a t e  s p e c i a l  tank b s t t s l i o n s .  

d. Development o f  s p e c i r l  night  f igh t ing  equipment should be 
continubd. 

Bibli ogrophy 

Chapter 7 

1. 	 Notes on t h e  Technical Development c f  CDL cnd i ts  Pos’sibls 
T a c t i c a l  Application ( B r i t i s h ) .  

2. 	 Cable, AGWI’.R, Washington, D,C.  t o  Eistnhower, 29 October 1942, 
Reference NO R-25522. 

3. 	 79th Armored Division F i n d  Report ( B r i t i s h j .  

4. 	 TentCtiVG Tsokical’ pamphlet, Tho L c c f l a t  Comp-ny md Bat ta l ion,  
Specin1 Troining Group, , F o r t  Knox, Kentucky. 

5+ TnoticrL Panphlet, The CDL Regimcnt and Squndron, H h C  brsnch, 
21 Army Group. 

6 .  	 CDL Report, Lieutenant J. H. Sr.vage, Ordnance Deportment, 
20 November 1942, 

7. 	 C ~ b l e ,EToUB. t o  ;.“JAR, ref  EX-56863, datcd 23 October 19M 
(Requesting authority t o  convert f o u r  CDL BnttGllonS t o  Stcndard 
Bnt ta l ions  ). 

8. 	 Memorandum, Col Walter Burnslde, CO 1 0 t h  Armored Group t o  Go1 
E. K. Wigh t ,  Armored Off iccr ,  1 2 t h  ;,my Group, 1Octobcr, 1944 
(Proposed use o f  CDL). 

9. 	 L f t c r  !&&ion Report, 739th T m k  Enttolion, Mcrch and .<pril 1945. 

- 39 -



10. 	 A f t e r  Action Repor t ,  738th Tiink Batte . l ion,  X u c h  ond h p r i l  1945. 

11. 	 Letter ,  Hec.dqucrters ASF t o  CG, E u r o p e m  Thester of  Opirctions, 
s u b j z c t :  "Lecfletd: f i l e  SPROD, dctfid 18 Ju ly  1944, 

- 40 -



51. Descr ip t ion .  

a. Tte T-34'is G 60 tube 4.5 inch mul t ip lL  rocket  lcuncher 
designed t o  be  mountsd abova thL t u r r e t  of t h e  M4 (Shermar.] medium 
tank. The rockets  a r e  dischcrged e i e c t r i c c l l y  from i n s i d e  t h e  t a n k  
a t  t h e  r c t e  of one round each h c l f  second. Tht 60 rockets  can thus 
be dischcrged i n  3G seconds. The l n w c h e r  is l i n k s d  t o  the gun tube  
and i s  e lcva ted  dnd depressed by means of t h e  gun Elevating mnchanism. 
The leuncher  r o t e t e s  with t h e  t u r r e t .  Mnr imum rLnge i s  4COO yards. 
Range d i s p c r s i o n  is considcrablo ond wus found t o  bc unprezictable .  
T ~ Blnuncher cnn be j e t t i s o n e d  from i n s i d e  t h e  tenk .  

b. The 7.2 inch mul t ip l t ;  rocket  1c.uncher M-17 i s  a tank 
mounted leuncher  with s i m i l n r  mounting, f i r ing ;  and je t t i sor .  f catures '  
us  t h e  T-34. Two typas of  & m u n i t i o n  are  suppl iod  f o r  use with t h i s  
leuncher .  The Rocket, HE 7 . 2  inch ,  T-37 w i g h s  61 l b s ,  hos a trrximm 
range of 230 yards Fad i s  intended f o r  dcmolitior. work. The Rocket, 
gcs, CC 7.2 inch T-21 weighs 51.8 l b s  End hes  o range of 3430 ycrds .  
The lnuncher  f i r e s  20 rocke ts ,  t i t h e r  s e l e c t i v e  o r  r i p p l e  r im.  None 
of  t h e s e  lcunchers  r fhchtd t h t  Europpnn Thentar  in t i n e  to be uscd 
opornt ionc l ly .  

52. Use in C m b n t .  

0. .  One opernt ion employing n l a rge  numhar of rockets  WGS 

planned. Thi r ty  rxkt'cr leunchers were i n s t n l l t d  on t h e  tunks of t h e  
7C3d I'mk Bettc.licn End t rRinicg w n s  conducttd urder  supervis icn of  t h e  
7 t h  krmorud Group. Thc crperntion, involving nn a t t a c k  by the 30th 
I n f e n t r y  Divis ion was scheduled f o r  t h e  middle o f  Dacemher. The Germen 
Ardcnncs of fens ive  of 16 Dcccmber prevented ths mounting of t h e  Gttcck 
End t h e  743d Tnnk Botte.licn j e t t i s o n n e d  n;.l lcunchers  and moved t o  tho 
threa toned  crcti. They were n s w r  r e i n S t e l 1 e d . l  

b. 'Launchers wore d s c  i n s t n l l e d  a t  n r i o u s  times and i n  m a i l  
numbers on tnnks o f  t h t  2d, 4 th ,  Sth,  1 2 t h  and 14thhrmored  Divis ions 
and. of tht. 7 lZth,  753d o.nd ?81st Tank Bat ta l ion . '  It  WGS generr.lly f e l t  
t h c t  t h e  r e s u l t s  o j t e i n e d  could bu b a t t e r  obtsinc-d by u s c  o f  a r t i l l e r y  
and mor ta rs ,  l eav ing  the  t a n k s  free f o r  t h e i r  own job cnd own method o f  
f i g h t i n g ,  r o c k e t s ,  i f  used, being morc e f f e c t i v e l y  enployod by c r t i l l s r y .  

53. Summory. 

n .  Users f c l t  t h o t  the  a d d i s i o n  o f  t h e  T-34 rocket  launcher 
t o  t h e  norm01 t m k  ormnmsns unnc,cessnrily complicctod t:n olready vcry 
comp?icrLted v e h i c l e  end de t rLctsd  f rom i t s  pr imary r o l t  af  t issnul t  by 
d i r e c t  f i r e .  I t  wcs c.lso f e l t  t h a t  t h e  1P.uncher could bs used us ef-
f e c t i v e l y  when mounted on E t r u c k  o r  on the ground, pro tec t ion  k i n g  
a f f o r d e d  by remote c o n t r o l  f i r i n g .  Spf io i f ic  d e f i c i e n c i e s  noted were: 

(1) Frequent m i s f i r e s .  

( 2 )  Excessive rcnga d ispcrs ion ,  prec luding  overhocd f i r e .  

(3 )  J e t t i s o n  f e c t u r o  d i d  not  olways work. 

b. Inusmuch 8 s  the  7.2 r o c k e t  lnunchcr  w a s  n o t  used i n  c0mbc.t. 
no  conclus ions  as t o  i t 3  value c8n be drtwn. IXere i s ,  hovrevny, o need 
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f o r  L rocke t  launcher, mor ta r ,  o r  o t h a r  w6cpon spec i f ica l ly  designed 
f o r  t h e  purpose of destroying f o r t i f i c n t i o n s ,  pi l lbcxes ,  wails, a d  for 
&her demolition vmrk, mouqted i n  or on c heavily nmored vehic l s  cnd 
c-Fr.ble of  b e i n g  f i r ed  f r o n  w i t h i n  t h e  vehicle. 
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CFAPT2R 9 

hNSINEER~AKWM?E H I C U S  

54. Genera l .  Armorod engineer vehizlee being constructcd on 
s ta rdard  t a n k c s s e s ,  ana having cl?e g e n e r r l  a?pearcmo of L tc.&, 
nre  o f t e n  e r r o n e o u s l y  cc l led*enginecr  tanks.  Through lcng usilge, r: 
tank may .be d e f i n e d  as  an nrmored t r c c k  lay ing  conbet vehicle, de-
sigced 50 d e s t r o y  t h e  emxy  by meens o f  i t s  f i r e  power, shcck act ion 
and n o b i l i t y .  On t h e  o ther  hanl, t h e  srmored mgineer vehicle i s  de- 
s igned f o r  p u r e l y  engineer work, and as such mounts a minirum cm3unt 
of ermnment. It i s  unable t o  Gccomplish tnck  missions e f fec t ive ly  
and m y  c t t e m p t  t y  use it 11s EL tnnk  w i l l  prevent i t s  accomplishing i t s  
c~vn j o b  p r o p e r l y .  

53. AVRE i8 b a s i c a l l y  a Bri-Fsh CLNRCHILL tank s s r i p p d .  c f  
i t s  gun f . s t o w u g e .  It wiis designed t o  c a r r y  r. crew 01' si-; demolition 
ne n , t o g e t h e r  w i t h  hand p laceable  charges .  A shaped charge of HE ccn 
be F r o j e o t e d  t o  a rclcge o f  80 ycrds from E 12 inch spigot  mortar in-
s t a l l e d  i n  t h e  t u r r c t .  Three crmored engineer regiments of  t h e  79th 
Erj,tish Xrmored Div is ion  were equipped w i t h  4C AW's  e&ch.* MFGY 
a d d i t i o n t l  con-tri-mnces f o r  use OD t h e  I..VRE have been developed. Some 
of t h e  more s u c c e s s f u l  n r e  noted b e l o w .  

a. Th6 SBG asscrclt b r idge ,  whioh momted an the nose  o f  t h e  
AWK, could. c a r r y  40 t o n  loeds o v e r  wet ntd d r y  gaps up t o  30 foot spar., 
o r  soale  s e a  wR11s. I t  oobld a l t e r n a t i v e l y  be mounted on e t r a i l e r  end 
towed. 

b. The Fascine,  a 7 f o b t  diameter bundle o f  chestnut pal ing,  
could a l s o  be c a r r i e d  on the  I?VRE and dropped 13 ditches ,  crntera and 
tho l i k e .  

c. The Scnke and CONGER c c u l d  be operated frcm the LVRE.  

d. The Bobbin, Q 70 f o o t  r o l l  of pre-fabricated matting, 
could b e  moun:sd on the AVRE and r o l l e d  across patches of boggy ground 
t o  Fermit t ho  .&'@.E t o  cross, followed by D ther  vshicles .  

e.  The Skid Briiley, c o n s i s t i n g  o f  a 60 foot  Eailey (pre-
f a b r i c a t e d  truss b r i d g e )  rrounted o n  s k i d s ,  could be pushed by an I..LTE 
t o  the p l a c e  r u q u i r c d .  

56. Bridge Laying ranks. In a d d i t i o n  t o  th6  bridging devices 
coverod i n ' p a r a g r a p h  '2 nbovo, the British dsveloped the ARE.  This con-
s i s t s  o f  a CBK-CHILL t a n k  vnth  the t u r r e t  removed and trackways i n -
s t a l l e d  c long  t h c  t o p  of *.e h u l l .  By p l e c i n g  i tsr1.f  ir. the d i t c h  o r  
other d e p r e s s i o n  r e q u i r i n g  br idglng,  the could thus provide fi 

54 f o o t  span,  o t h e r  vehicles  simply running,ovt.:. t h e  A R K .  "here W B S  

no 3. S. . . :un tor -par t  E t h i s  vehic le .  

57. Engineer  Armored Vehicle ( U S ) .  

n. She recuirement c o n s i s t s  o f  h tfmk 3f the rr.edium s e r i e s  
Currently used by t h e  armored u n i t s  end modified t o  adapt it t o  engin- 
eer  requi rements .  The modification shoulc  c o n s i s t  o f  i n s t e l l i n g  a h u l l  
door i n  each  s ide  and removal of t h e  g u n  and mount and amuni t ion  re.cks 
t o  provide  stowage f o r  demolitions and oxher engineer equipment. I t  
should hayo suff ' ic icnt  space i n s i d e  t h e  h d l  t o  nccommodate fi crew of 
Six Ron and 1200 pounds of explos ives ,  and should have t h e  f o l l o * * W  
attachments : 
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d launcher f o i  p r o j e c t i n g  charges capable o f  re-
ducing walls, pi l lboxes ,  and barricades. It  should 
throw R 3 0  pound demoliti,on charge up t o  a distance 
o f  300 yards and be designed SO the charges can be 
loaded and f i r e d  from wi th in  t h e  vehicle without 
exposing the  crew. 

b dozer blade fo; c l e a r i n g  paths  through rubble, re-
p a i r i n g  approaches and pEths through natural  and 
a r t i f i c i a l  obs tac les  m d  other  missions requiring a 
dozer un&er fire. The dozer should have a t t a s h e n f s  
for placing prepared charges against  walls and other 
obstacles  and provis ions  should be made for attach- 
ment of removable t e e t h  t o  the  blade for  use i n  mine 
removal. 

Lttachments t o  permi t  i t  t o  mount, when required for  
s p e c i a l  missions, n s h o r t  spar. bridge and a rocket 
launcher ,  

Snake pushing and p u l l i n g  attbchments. 

b. The epgincer srmoted v e h i c l e  modification ki t6 ,  consisting 
e s s e n t i a l l y  o f  t h e  modifications l i s t e d  above, d i d  n o t  arr ive i n  the  
European Thenter  i n  time t o  be i n s t a l l e d  and used i n  combat, It was 
intended that t h e  armored engineer v e h i c l e  be included i n  the Medim 
Tank B e t t a l i o n  ( S p e c i a l )  (Ehine Explodsr)  and i n  the  Engineer Bettalion 
o f  the I n f a n t r y  and Armored Divis ions.  

C .  The m i l i t a r y  c h a r n c t e r i s t i c s  o f  the Znginesr Armored 
Vehicle a r e  those  descr ibed i n  Inc losure  Nunber 6-0 of the Report of 
Army Ground Force Equipment Review Board (Engineer fi-qpred Squad 
Vehicle) and meat t h e  i n i t i a l  requirements. 
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SECPION 1 

U. S. ANE ERITISH 0F.GANIZiTIONS 

58. Two methods of introducing spec ia l  equipment werc t r i e d ,  ~n 
the B r i t i s h  Army t h e  79th Armored DiVi6lOn W L S  created t o  t rGin the 
operating pwSOr.nel, Supply and maintain the equipment, I n  t h e  u. s. 
]Armyt h o  s p e c i a l  equipment was a t  f i r s t  supcrimposed or. thL ex i s t ing  
c ~ m ~ e t  Later, con-organizat ions.  conventionel t r n b b a t t n l i o n s  were 
verted t o  spec ie1  equipment ba t t a l ions ,  

59. U. S. Bnttel ions.  

8 .  The need fo r  a special  equipment battalion, to optrote  r i n e  
explodsrs ar.d o ther  type spec!nl armored equipment commencing t o  s r r i v e  
i n  t h e  ther:ter,  having become apparent, the 12th Xrmy Group, on 6 
iugust  1944 requested npproval of the  reorgntuzotion o f  three of the 
s ix  CCL b a t t s l i o n s  i n t o  SDeciEl equipment b a t t d i o n s .  This  was approved 
by SXEF on 5 September. Due to t h e  p o s s i b i l i t y  of jtopbrdizing the  
secu r i ty  O f  t h e  CDL by this  mow, approve1 by t h i  a r i t i s h  wes requeszed 
ond o b w l t i c d . l  Accordingly, on 24 September 1744, Hebdquarrers ,%ropes 
Theater o f  Operations d i rec ted  C&nding General, United Kingdom 3 E 6 E  
to r e o r g m i z e  and t r s i n  under the 9 t h  Armcred Group two Tank Batthlions, 
Special, e.s Spooia l  Equipment B e t t a l i m s .  Although the 12thLrmy Group 
had recommended t h a t  eech o f  the t h r e s  l e t t e r  companies be orgenized 
iden t i ce l ly ,  onoh with c plntoon o f  f i v e  tank dozers, E pletoon o f  f i v e  
TlE3ls cnd & platoon of three 8RABS and t h e e  TlEl's, Hendquerters 
Zwopenn Theater of Operktions d i rec ted  t h c t  each battolion contain one 
comptny of 18 TlElls and two compnnies of 12  TlE3's and s i x  6ozers each.' 

b. The 738th and 737th Tsnk Bettalions (Special) were selected 
f o r  conversion acd on 2 4  November 1944 were assigned recpectively t o  
the F i r s t  and 'Nin th  U.S. L r ~ n i o s . ~  

C .  On 2 7  Decombor 1944 t h e  Cm.anding Generals, F i r s t  and 
Ninth U. S. Armies wtirc directed t o  submit recomT.endetions regarding the 
T/O & E t o  be adopted f o r  Medium Tank Battalions, Specie1 {:nine . 
E ~ p l o d e r ) . ~The recommendations of t h s  two armies bnsed on'operationnl 
experience were.Es foilows:5 

FIRST U.S. hFihiY 
(1) Bn Iiq & tiq CO 

Com7cnies ;., B, C ,  ench having ( 2 )  

( a )  Co Hq 

2 Tank Platoons esch consisting of(b) 
 2 T l E l f s ,  2 T l E j ' s ,  1.Tank Dozer, 1 Fighter  Tank 

1 Support Tank Flntocn OonSiSt ing  Of i T1E1,(.) 
1 ~ 1 ~ 3 ,  1 Fighter Tank2 Tank Dozers, 

(3) S t rv i ce  C o m p v  

NINTII U.S. A H I a  

( 1 )  Bn Bq & Hq CO  
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Companies A ,  B ,  C ,  each consis t ing of 

(8)  	 CO H9 

(b) 	 2 Mino Exploder Platoons 'each consisting of 
4 TlE3's. 

( e )  	2 Mine Exploder Platoons each ccmis t ing  of
5 Sherman Crabs. 

on 27 kBy 1945, Beadquarters 12th Army Group forwarded the  recmaenda. 
t i o n  of t h e  two armies vnich had u t i l i z e d  the mine exploder b a t t a l i o n s  
and recomended t h a t  CQnsideration be given t o  the organization of mine 
exploder b a t t a l i o n s .  on the  bas i s  o f  one per f i e l d  army, each b a t t a l i o c  
t o  c o n s i s t  of t h r e e  balanced teruns. The mission of these units 
only t o  inc lude  minef ie ld  clearance but  a l s o  the  at tack of certhin for-
t i f i e d  a r e a s  r e q u i r i n g  the  ind iv idua l  o r  combined emplop.ent of meohan-
ized mine exploders ,  engineer tanks,  tank dozers, demolition snakes, 
special  demoli t ion p a r t i e s ,  flame t h r o  e r  tanks and such other spec ia l  '2:armored equipment as may be,developed. 

50. 6638th Engineer Mine Fiold Clearance Company (provis ion~d) .  
This unit was a c t i v a t e d  as t h e  6617th Engineer Mine Field Clearance 
Company on 21 August 1943 i n  the North African Theater of Operations, and 
was redesignated 6638th Mine Field Clearance Company an. 1 November 1944 
i n  the European TheEter. The equipment varied with ava i lab i l i ty  and re- 
quirements. I t  cons is ted ,  a t  various times, o f  tank dozers, mine ex-
ploders TlEl, T1E3, and f l a i l s ,  an improvised bridge l a p n g  vehicle cor,-
s i s t i n g  o f  a tank recovery vehicle  Id32 with welded brackets carrying a 
bridge suspended from the  f ront ,  and a modified CHWCHILL tank with a 
small box g i r d e r  br idge.  The Cmpacy contained seven of f icers  and Wc 
hundred n i c e t e e n  e n l i s t e d  men and was s o  organized tha t  it c o u l d  be 
brokgn down i n t o  detachments, One detachment normally irks attached to  
each corps,  where it operated under t h e  Corps Engineer, usual ly  fur ther  
a t tached t o  hn engineer  unit of the corps, It  was disbanded 18 P.ugust 
1945. 

61. 	 B r i t i s h  Uni t s .  

In A p r i l  1943 it was decided by the Br i t i sh  t o  concentratea. 
a l l  t h e i r  s p e c i a l i z e d  armor i n  the 79th Armored Division i n  order t o  a i d  
i n  the development and employment of t h i s  type of equipment snd t o  sd-
vise 	on i t s  use. A t  the conclusion of t h e  campalgn t h e  equipment had 
included F l a i l s ,  CROCODILES, AVRE's, ED'S, Buffaloes, Kangaroos, end 
CDL's. The 79th  Divis ional  organizat ion i s  shown i n  Appendix 2. rmough-
Out t h e  cnmpaign var ious sub-units of spec ia l  equipment were a l l o t t e d  t o  
corps and d i v i s i o n s  as required. S p e c i f i c  examples are giver. ef"-e-7 

b, During the  campaign i n  Northwest Europe, wits of the 79th 
h n o r e d  Div is ion  supported. i n  ac t ion ,  a t  Various times, the eollowing 
United S t a t e s  Army uni t s :  

2nd Armored Divis ion  

5th  Annored Divis ion 


29th Bfar - t ry  Div is ion  

75th Infantry b i v i s i o n  

78th Infan t ry  D-vl ; ' s i o n  

79 th  Infantry Divis ion 

84th Infantry Div is ion  


102nd .&fantry Divis ion 

17th Airborne Div is ion  

82nd Airborne? Divis ion 
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SdCTION 2 

FUTURE 3EQUIRElvE3NTS 

62. Types - I t  appcars l i k a l y  thct fu ture  d e v e I o p m o n t s  W i l l  In-
volve a g s r v e r i e t y  of s p e c i a l  a rmorsd ,equipment  than has barn Beon 
h s r e t o f o r e .  There i s  no p r e s e n t  means of p r e d i c t i n g  the %Pes 'that may
be doveloped i n  t h e  fu ture  o r  t h e  t r e n d s  t h a t  may arise .  Prbsant indi-
co.tions a re ,  however, t h a t  they  will f a l l  i n t o  the  following 0 L ~ ' k W r i c s :  

a. Amphibious v e h i c l e s ,  capable  of f i g h t i n g  e i ther  n f l o n t  O r  

on land ,  and companion cargo v e h i c l e s .  

b ,  Support v t h i b l e s ,  such G S  mine e x p l o d e r s ,  b r i d g o  1 W @ r S ,  
end demol i t ion  vehic les .  These may al'so bo olassifiod OS e n g i n c a r  
armored vehic les .  

c ,  S p e c i a l  f i g h t i n g  vzhic les  such as f l a m t .  t h r o w o r  tmnks. 

d. Nieht f i g h t i n g  tnnks ,  such a s  thc  CDL. 

e, Other s e c r e t  Equipment, whose s e c u r i t y  c l a s s i P i c a ' k i o n  re- 
q , J i rcs  a s p e c i c l  organizat ion for i t s  employment. 

Spec ia l  equipment, when iBsued, must either bu n b s o r b u d  by 
e x i s t i n g  orgr.nizations o r  s p t c i s l  u n i t s  musk be orgcilized for ita mploy-
mrnt. Pr ior  t o  superimposing En i t e m  of s p e c i a l  n rmored  cjquipaioni: On 
the  T/O & E of a s tcndard unit, tho following m u s k  bu d e t c r m i n o d :  

63. 

e.. Does th; i tem changc the t a c t i c e l  c c p s b i l i t i o a  o f  'thii uni t  
s u f f i c ' m t l y  t o  require 'a changc i n  t h s  d o c t r i n c s  i n  which t h c  un i t  han 
bacn t r n i n e d ?  

b. DOCS t h e  i tem reduce tho m o b i l i t y  of tho u n i t ?  

c.. N i l 1  the  itom bs rcqui red  u s u f f i c i e n t  p c r c a n t e g c  of -the 
time t o  we.rrrnt inc lus ion  i n  thc  Tf'bles 311 Zquipmen t?  

d.  Is thv item such t b - L  opera t ing  p o r s o n n c l  can 'bo r u o d i l y  
t r a i n e d  i n  i t s  use i n  c s h o r t  p e r i o d  o f  t ime? 

I n  gcnero l  i t  w i l l  be found t h a t  8.rmored s p e c i a l  cquipmun-l ;  will bo mor0 
c f f e c t i v t l y  u t i l i z e d  i n  conbat when employcd by s p c c i c l  e q u i p m c n t  orgnn-
ientions espcc in l ly  t r c i n e d  i n  i t 6  opora t ion  c,nd amploynlont, Appro-
p r i n t 6  tacms or  s u b - w i t s  of t h e  s p s c i c l  Equipment o r g t i n i z a t i o n u  nrc 
then  s u b - c l l o t t e d  t o  t a c t i c a l  u n i t s  when r e q u i r e d  for 6 p U D i f + i C ~ p u r a t i o n s .
Those items found d o s i r a b l e  f o r  un ivcrsc l  i s s u e ,  such  E B  thc tr i l lk  dozer ,  
should be incl 'udcd ir. the Tnblss of Equipment f o r  a l l  units rec lu i r inc  
thein. Provis ion  muet be made f o r  genornl i s s u e  .of t h o s e  it;';ms r ' q u i r u d  
f o r  s u c c a s s f u l  combtit i n  s p e c i f i c  l o c n l i t i e s ,  such  as -thm ~ ~ r m c ~ , n d yHcdgc 
Buster  f o r  use i n  hedgerow country. 

64. Improved models of s tnndard waapons rnust  not be i n c l u d c , d  irl 

the same ontegory w i t h  armoru'd spcciF.1 equipment. fLn o r g i n i z t l t i o n  well. 
t r c i n o d  i n  t h e  upurntion end 6mployrr.ent o f  a wbapon roquirbs 0111~b r i a r  
f a m i l i a r i z n t i o n  t r a i n i n g  w i t h  t h i  improved model OP t he  S a m c ,  wt.6,QOn; por
example, l i g h t  t m k  u n i t s  t r c i n e d  end equipped w i t h  M ~ \ Ll i g l , i  tank 
were a b l e  t o  a s s i m i l a t e  t h e  M24.l i g h t  tnnk w i t h o d  d i f f i c u l t y  E,.nd 
mini?" f m i l i a r l z a t i o n  t r a i n i n g .  

65. Organizct ion f o r  Peace. 

a. I n  order  t o  f u r t h e r  p a c e  time deve1opmen.t of spo;cicl 
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By p a r t i c i p a t i n g  i n  maneuvers, hcticF.1 extrcists 
end probhms,  'to t e s t ,  t ac t i co l ly  m d  optret:on>lly 
a l l  i tems of  s p e c i a l  armored equipment, rnd t o  fcr-  
mulete t a c t i c a l  doctrines and technique sf enplop.z.int. 

To assure  s e c u r i t y  o f  s ec re t  i t t m s  which cannot Sc-
i s sued  f o r  general  use. 

To e s t a b l i s h  requirements f o r  new items of  rrmorid 
s p e c i a l  equipnsnt.  

To recommend Te.blcs of Orgmization f3r units excplcy-
i n g  spec ia l  equipment. 

To determine whether prtrticulnr i t e m  of  special 
equipment a r t  su i t ab le  for  general i s suc  cr for  €3-

ployrnent only i n  specie; units. 

To become t h e  nucleus of the  Orgcnizction f o r  employ-
ment o f  spec ia l  equipment i n  combat. 

b. Considoring o n l y  t h b  equipment whlch wcts s c t u d l y  EmFloyed 
in  the Europecn. Theoter, o r  yas known t o  have been developcd pr ior  t c  
the c a s s a t i o n  of  h o s t i l i t i e s , '  s u i t a b l e  units &rerequired for t h e  snpioy-
ment of each o f  the f o l l o w i n g  o l o s s e s  of specipl Equipment: 

(1) CDL tnnks,  night  f igh t ing  and infre-red equipmcnt, 
and such sbcro t  equipnent GS m y  be developed. 

( 2 )  	 Amphibious tankg and t r ac to r s  End such tcnk f l o a t i n g  
devices as mny bc developkd. 

( 3 )  	Mine explo$ers of a l l  types, flame throvrcrs, engineer 
armored vehic l ss ,  bridge layErs rad  similar gquipmnent. 

66. 	 Organizetion f o r  cambas. 

Imqcdictely upon outbreak of  h o s t i l i t i e s ,  t h t  handqucrters, 
spec ia l  equipment t roops  augmented as required should b5 dispatohcd t o  
th6 Theater cf' Opere.slons, where it w i l l  a s s m , ~ ,under the  Theeter C0m-
"der, co"nd. of a l l  s p e o i a l  equipment wits organized o r  to be organ- 
ized. In  a d d i t i o n ,  It will E,%SIJIII~ thc folloNTng functions: 

a. 

(1) uako appropriate  rt;coniiandrtions t o  k c t i c a l  cam-
manders concerning the tmplcpent  Of speciR1 e<uiF-
ment un i t$ .  

E f fec t  attachmsnts of special  cquipmsnt-wits 6 s(2  ) 
di rec ted , .  

( 3 )  	Through carefu l  s tudy  of t he  t e r rn ln  End th6 enemy 
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clefenscis and equipmont, doyolop, c r  recommend f o r  
development, s p e c i a l  equipment f o r  s p e c i f i c  missions.  

( 4 )  	 Continue exporimentat ion ana t e s t i n g  of i tems devel -  
oped i n  t h u  thebter  end Bubmit r e C G n " d Z ' t l O n 3  t o  
higher  headquar te rs  aoncerning t h c i r  product ion m d  
i ssuo .  

b. It i s  e s s e n t i a l  thet  any  u n i t s  equippad with s e c r e t  combat 
equipment a l s o  hove included i n  t h e i r  o rganiza t ion  tho necessary  c l o s e  
s u p p o r t  units and s e r v i c e  elements, i n  order t h a t  thby m y  bs reLdy f o r  
immedie.te empJoyment without  the  n e c e s s i t y  o f  withdrr.wing convcnt icnal  
combat u n l t 6  from t h e  l i n e  f o r  f m i l i a r i z c . t i o n  01' t r s i n i n g  with tho ne?? 
eq.dpment. 

B i b 1iogrcphy 

Chopter 	10 

1. 	 8. L e t t e r  1 2 t h  Army Group t o  GG Europeon Thecter of  Operc t ions ,
subject: "Orgnnizaticn of S p t c i c l  Equipment B C t t Q l i O n " ,  fi1.e 
467 ( G - 3 )  deted  6 August 1944. 

b. 	 Cnbls No m-13676, 5 September 1944 from ShXBF F o m r d  t o  
12th Army Group (Approval of r e o r g m i z u t i o n  of 3 CDL Bns i n t o  
Sp Equip Em). 

C. 	 Cable No DID-13022 from SMXP Forwnrd t o  2 1  hrmy Grvup dzted  
20 August 1944 (Quory whbther 21 Army Qroup o b j e c t s  t o  reorgan-
i z a t i o n  3f GEL Bns). 

d r  	 Cable No SD 792, 27 August 1744 from 2 1  .\my Group t o  SWLF 
(No o b j e c t i o n  t o  r e o r e m i z o t i a n  of CDL Ens). 

2. 	 'Le t tor  Hec,dquartors Communicction Zone, European Theater o f  
Operat ions t o  CG, LX Bc.se, Communicatlon Zone, :=PO 413, s u b j e c t ;  
"Reorganizat ion of 9 t h  Armored Group", P i l e  1-0 322 OpGC, dntod 
24 September 1944. 

3 .  	 a. Cable, 12th  Plrny Group t o  C G ,  Ninth I.", 24 Novcmbor, 1944, 
R e f  Qb24334. (Lssignment of 739th Tk Bn t c  Ninth Limy). 

b .  	 Coble, 12th Army Group t o  CG, F i r s t  Army, 24 November 1944, 
Ref 4-24935 (Aas igmcnt  of 738th  Tk Bn t o  F i r s t  Army). 

4. 	 L e t t e r ,  Heodquexters 1 2 t h  A m y  Group t o  CG, F i r s t  U . S .  hm.y and 
t o  CG, Ninth U.S, Army, sub jec t :  "Medium Tmk B a t t a l i o n s ,  S p e c i d  
(Mine Exploder)  ' f i l e  322 (ARM)) d a t e d  27 December 1944. 

5. 	 Memorandun, hrmored O f f i c e r  t o  '3-3, 1 2 t h  A r m y  Group, 7 Februe.ry 
1945, s u b j e c t :  "Nedium Tank B a t t a l i o n ,  Speoial  (Mine Exploder)." 

6. 	 L e t t e r ,  1 2 t h  Army Group tc  CG, Em, subject;: "Orgonizution of 
S p e c i a l  Equipment Bat t J i iCns~l ,  f i l e  450 ( G - 3 )  d a t s d  27  ?day 1945. 

7. 	 7 9 t h  Armored Div is ion  Finn1 Report. 
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CONCJ USION5 4. Nq WCO?JLA'DA P10NS 

57. 	 Conclusions. 

a. Combaz experienae i n  t h e  BuroTean Theater substantiated 
t h e  requiremonk f o r  the followfng types of armored special eouipment: 

(1) 	 h5r.e Exploders. 

( 2 )  	Amphibious tcnks and ;rectors. 

(3)  	Mechanized flme throwers. 

( 4 )  	 CDL Tanks and s imi l a r  and a l l i ed  night fighting 
eq..iipn.tnt. 

(5) Exglneer armored vehiclss ,  izcluding bridge laying 
vehicles ,  

( 5 )  	Tank dozers. 

b, The rsquirement f b r  t h e  following types of armored sp t c i a l  
eq,apmont tuos n o t  subs tan t ia ted  by t h e  combat experience of the curopean 
Thohter : 

(1) The DD dovice.  

( 2 )  Muitiple anti-personnel 
standard tanks. 

rocket 1Runchers mountsd on 

.c. The l a c k  o f  u n i t b  e speoid ly  trained i n  the use of ermorea 
s p e c i a l  equipment hsmpercd t h e  cmploymcnt o f  t h i s  equipmcnt bjj United 
S ta t e s  Forces. 

d .  l h e  79th Armored Divis ion (Br) provided the 21st Xr?y 
Grou? w i t h  proper ly  t r a i r x d  personnel  eccompanying arinored special 
equipment, urd also served t o  a s s i s t  i n  the dcvelopmsnt of new special  
equipment cnd tacticE.1 dootr ine per ta ining t o  its emplnyment. 

e .  There is a raqoiremcnt, ir. an ac'tive theater of opcretions, 
fo r  LI HcaCquurters, SpeciRl Equipnncnt Troops, with tho necessary W i t s ,  
for  the employment hnd continued development u f  armored special 6auip- 
ment. 

f. There is a peocet ime requiraixnt f 3 r  a Readquarters, 
Spbcic l l  Equipmbtrrt Troops, i n  ordor t o  fur ther ,  i n  conjunction with t h e  
Armrcd School, the  developmeni; o r  ctrmared special  equipment, the form-
u l s t i o n  3f t a c t i c a l  doctr ice ,  and tho  trftining o f  troops i n  i t s  Use'. 

.The peacetime spec ia l  equipnent headqunrters must be sog.
organizsrl t h a t  upon outbreak o f  h o s t l l i t i e s  it can be displeecd,  in 
whole o r  i n  pe.rt, r;):d a,agmented B S  required, t o  an actlve theater  t o  
Conunant such s p e c i a l  equipficnt uni te  a6 nay be currsntly Organized Or 

o r g m i z e d  l a t o r .  

66. 	 Rsaonintndntions. 

It i s  recommended t h a t :  

8. The davclopment of' armored special equipxent be 
With P a r t i c u l a r  emphasis pleced on t h e  development 3f sati*fac$ory 
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equipment  in t h e  fol lcwing cntegc;r ies  : 

(1) Kine exploders  f o r :  

(n) Breaching l o c a t e d  mine f i e l d s .  

, ( b )  Expedi t ious ly  d e t e c t i n g  and/or 
mines on roads’nnd t r a i l s .  

c l e a r j n g  s c a . t t w a d  

( 2 )  Amphibious tnnks and t r a c t o r s .  

(3) Mechcnized flnrre throwers .  

( 4 )  	 CDL nnd other n i g h t  f i g h t i n g  tanks cnd allied 
equipment. 

( 5 )  	Engineer armored v e h i c l e s ,  i n c l u d i n g  bridge l P . y e r S ,  

(6)  	 Dozer b lades  f o r  all types o f  str-nde,rd f i g h t i n g  tmks .  

b. No f u r t h e r  cons idero t ion  b e  given to tha development or 
employment c f :  

(1) 	The DD device.  

( 2 )  	 Roaket launchers  mounted as a d d i t i o n a l  e q u i p m o n k  on 
stnndord f i g h t i n g  tanks .  

c. 1. Headquarters, Special  Equipment Troops,  w i t h  t h e  
n e c e s s u r y  units, and with the f u n c t i o n  essentially as o u t l i n e d  i n  
p a r a g r a p h  65, Chapter 10,: be c r g a n i z e d  a t  t h e  Icrmored. .Soho‘ol. 
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COPY 3XBkT OBSERVE3 cOF?12th Army Group
Headquarters VI11 Corps 

REPORT NO 13 
mfpLOYEIENT OF SROCODILE (FLAI~.E-THRONfG) CHJRCHILL T~!:s E! A ~ ~ C K  

ON FT. irfOSTBAPEY NEAR BREST, FM.NC3. 

1. Squadron B, lu Reet. Royal Armored Corps, equipped -ihth 15 
crocodi le  (flame-throwing) Churchi l l  Tanks and b Gun md coric,:snd chw.. 
chill Tanks, VTaS employed cn 1 4  and 16 September ir. sup:>ort of the 
a t tack  of 1st Battal- ion,  116th Infnntry,  29th Division .on Fort ~ o n t -
j z rey ,  defecding a ‘A’eSte:n a7proach t o  3 e s f ,  Frnnce. The sction 17%probably t h e  f irst  employment of t h i s  equipment i n  support of E. s. 
Forces. Trsining exerc ises  i n  i n f a n t r y  - flame throver t a n k  coordina-
t i o n  were conducted p r i o r  t o  the  operation. (See Operation Meno. ”-
be: 18, Hq 29th I d .  Div. dated l k  Sept. Ld. %cl. No. 2) 

2. S i t u a t i c n :  Mon:barey i s  an o l d  Frer.ch casenented iort‘nith 
ear th- f i l l ed  :nasomy -flallS abo:it bot th ick  surrounded by a moatepprox-
imately hol wide and 15’ deep, w i t i ;  out l j ing defenses of 2 b .  gu;ls a d  
rifle ~ o s i t i o n s  s i t e d  along a sunken road 1OC-200 meters t o  the north- 
nes t  p r o t e c t i n g  a nine  f i e l d ,  of 300 l b .  naval shel ls  equipped a i t h  
pressure i g n i t e r s  loca ted  N 2nd ’?of the rcad. 1st En., U6th  Inf. 
had succeeiad i n  i n f i l t r a t i n g  as fz r  as the sim!<en road and around the 
western side of t h e  f o r t ,  bu t  the enemy g‘xrison estimated a t  200 t o  
250 defended s tubbornly.  (See marked zir-photo of It. Montbarey and 
v i c i n i t y  E n d  No. 3) 

3. Niss ion:  on 1i.t September, 1st En. 116th Inf. ( less  CO. A )  
supported by 1 platoon of Engineers, 1platoon 4 .2 in .  Chemical mortars, 
3 - 761mTD (SP)M-10, and RAC Tank Squadron I V ~ Sode-ed t o  attack 
with a mission of  reducing t h e  f o r t .  

4. Narra t ive :  a .  The  erY@eer platoon under cover of mortar 
smoke swept end taped  i t a n k  lnne th rough  the mine f ie ld  suffering 
casua l t ies  of 1 k i l l e d  and 1 Wounded. Co. C ,  116th Inf. held posi- 
t ions  along t h o  sunkm road ard t o  1.7 of  f o r t .  

b. A t  I.L~16!15 -,he i n i t i a l  a t tack was launched from 2 Tank 
a s s e h l y  area 800 m of the  f o r t ,  Go. c remzinlng in  line about t h e  
f o r t  while Co. 3 ncccmpanicd 3 ?lane Tanks moving i n  co~-mlI from t a l k  
assembly a rea ,  3ngineL.r platoon i n  reserve, 11 Gun Tanks (including 
the c m ” d  t a n k ) ,  and 3 - 7&nm TD ( s p )  11-10 f i red  i n  Support. t.!OrtW 

platoon n a i n t a i n e d  a stroke screen E of the f o r t  t o  prevent host i le  
observation end support. No enemy ar t i l . l e ry  action was observed* 
50 1b. &.nolit ion chnrges were car r ied  by about h infantry men. Wcath-
er  and v i s i b i l i t y :  excel lent .  

C .  F i r s t  flame -bonk reached -;he sunken road and SUCcCSSf~llY 
flamed t h e  f o r t  u z t i l  f u e l  was exhausted Lhen supported the infantry 
a t tack  n l t h  7 5 ”  and 1nnchir.e y n  f i r e .  It %as h i t  it?motor by ~OIETI 
s h e l l  without e f f e c t ,  but subsequently +.,piled i n t o  a ne11 CmouflZZed 
concrete enplacement 101 deep and was disabled. No 2aSualties. Set-
snd flame t a k  struck a rr.:ne - rt. t rack  -“as nImm,  driver led & 
remaining 4 of crew injured.  Third f l m e  tank by-passed the second 
af ter  engineers had cleared 2 lane, raached the f o r t  about laooJ but 

A 75m gun ta*did not  g e t  i n t o  a sui- taola  pos i t ion  for  flaning. 

s t ruck  a Ip.lne 2nd had i t s  t u r r e t  blow3 off - 2 ]filled, 3 not 

wound@cl . 




r e s e r v e ,  b u t  no t  employed. A t t a c k  was suspended. Tank r e s u l t s  re-
p o r t e d  ‘by Tanl:’ Bn. CO: 2 - 2c” guns knocked out ,  2 I n f a n t r y  s t rong  
points reduced - outside the main fort. 

e .  On 15 Sept. the engineers  h r t h e r ’ h p r o v e d  t h e  t m k  lane 
and prapared deinolition charges . t o t c l i n g  2000 lbs .  t o  f i l l  t h e  moat 
and breach t h e  f o r t .  

f .  On 16 Sept. the  a t t a c k  was renewed v i t h  2 r i f l e  comps;nies 
i n  a s s a u l t  and 1i n  reserve.  A t  1030 3 flame tanlcs went i n t o  t h e  edge
of t h e  moat and flamed in to  t h e  moat and over t h c  fort x v d l  until f u e l  
nas exhausted. 

g .  A t  1300 3 flaiie tanks  at tacked wi th  a support t ank  f i r i n g  
HE at the  f o r t  g a t e  - 3 p r i s o n e r s  ~61.1~3out .  A t  1500 3 flame tan!cs 
move5 i n t o  p o s i t i o n  and covered the fillin of tho  moat a d  breach of  
t h e  f o r t  vfaI.1 by engineers. Xcmtime a 102 hovi tzer  of tho cannon 
compuiy was placcd i.n p o s i t i o n  t o  f i re  a t ’ t h e  main gate f r m  a range
of ebout  200 yards a id  c r e a t e d  B breach wi th  about 200 rds, Tanks 
flaned u n t i l  f u e l  was exhausted - one going i r - to  the moat t o  flame the  
sides of t h e  f o r t .  s Ioke  from t h e  flames provided m e x c e l l e n t  sc recn  
f o r  t h e  enginear  and i n f a t r y  o p e r a t i o n s .  After exhausting f u e l ,  
t a n k s  renaincd i n  pos i t ion  throwing Ti? hand grenades t o  cover the  f i n a l  
a s s a u l t  bjr engineers  and i n i a n t r y  through the  breaches. 

‘ p i t u l a t e d  a t  1700. 
The f o r t  ca-

5.  RESULTS: 

a .  Inspecyion of bhe f o r t  on 1 7  Sopt. showod: w a l l s  o f  
f o r t  ex tens ive ly  seared on t h r e e  s i d e s ,  flames had penetrated :md burn-
ed  o u t  ono casemate within f o r t .  Tress around strong p o i n t s  outs ide 
moat ex tens ive ly  Lwned. 

b.  M0at had been filled and fort vrall breached by engineer  
deinol i t ion;  main gate  brcached by l O ! h n  f i r e .  ‘pherc vere several  bonb 
craters about 1s f e a t  i n  diametsr  10 feet  deep i n  the  center  of 
t h e  f o r t  ‘2nd outs ide  t h e  moat. In one case 2 koxh o r  shell hed pese-
t r a t o d  a casemate. 

c .  Prisoner  of  war i n t e r r o g a t i o n  ind ica ted  t h a t  flame- 
throwing tanks  rnater ia l ly  reduced t h e  w i l l  o f  tho gar r i son  to hold 
ou t  - several c:ises of  Germans be ing  burned alive were repor ted .  80 
p r i s o n e r s  w s x  talcen i n  thc  forL.  

d. Cormn,mding Gencral, 29.t,h Divis ion a t t r i b u t e s  t h e  f i m d  
c z p i t u l a t i o n  t o  t h e  i n f c n t r y  a s s a u l t  a s s i s t s d  by cnginears. 

-e .  CO,  146C,h Inf .  b e l i c v o s  t h c t  t h e  flmo-throwing tank  is 
a v e r y  useful weapon, bu t  possessos soine l i -ni ta t iot ls .  

f. Officers  of t h o  t a n k  squadron dsscr ibc  t.hc t e r r a i n  as t h e  
s o s t  d i f f i c u l t  and heavi ly  mined which tilcy have cncobntored. 

g .  CO, 1st Bn. 116th  Inf: llEvcry arm and s s r v i c e  employed 
?vas needed. Each contr ibuted its psrt t o  tho  operat ion.  The tank  
b a t t n l i o n  o f f i c e r s  wcro vcry cbopcra t ivc  and crcws brave and it was 
a p leasure  t o  work with them. My o f f i c e r s  and mon had confidence i n  
tlic weapons and i n  Lhe crew3 op”-ating ~ h o n .  Py i n f a n t r y  c a s u a l t i e s  
f o r  the e n t i r e  operation were about  80. Flarie-tkrwKing tanks  vrould 
havo bezn a great, value i n  t h e  f i r s t  2s miles  of hedge-rovr count ry
d t e r  wo l’anded i n  Nonnmdy. Thei r  p r i n c i p a l  l i m i t a t i o n  was the  hcav- 
ily mined tcrcain.11 

h ,  CO, Squadron 3, lhL Regt. %IC: l l l f  flame equipment i s  
i n s t a l l e d  in U. S, Tcnjts the 75mm should be r e t a i n e d  as x e l l .  It 
gPns tre~nendousmoral e f f e c t  t o  crcw by furn ish ing  a meam of de-
s t r o y i n g  Kf Guns which oper. ~ i pa t  c1oso range.” 



-- 

6. spc c i d  Materiel a p l o y e d :  


a, Flame t a n k s  - 5 t rocps  of 3 tanks each. 


Tank tows an armored trailer containing 400 gal lons of petroleum fuel  
and 5 nitrogen tanks under 2500 lbs/sq. in. pressure to force f u e l  
through tube to t a n k  and p r o j e c t  about 80 yds, in f r o n t  of tank, Igni-
tion by e lec t r i c  spark. 120 t o  160 1 - second bursts f i r ed  by gw,er
seated to l e f t  of driver - aiming w i t h  telescope s ight .  

Other armament: 	 1 - 75rm gun.

1 - 7.92 mm machine gun.

i - 2" s n o b  m o r t a r .  


Supgort TLmks - 1 troop of 4 tanks - 2 w i t h  y$rn guns (anti-
personnel f i r e  o n l y )  

2 with 7~mmguns capzble of f i r i n g  smoke, shell 
ziad ApG (sane 2s inediwn tank, M4 serics) 

Other armament: 	 2 - 7 . 9 h  machine guns.

1 - 2" gaokc mortar .  


b. A l l  tanks are. oquipped ICth 4 smoke generators i n  t a i l  
to cover withdrawal, Brcjn gun for M l i r e ,  6 - HE grencdes 2nd 6 - ';Jp 
hand grenndos . 

Individual a r m :  Pistols and s ton  guns. 

7. Communications: -43-1t anks  car ry  4 radios. 

8
"A" S e t  f o r  rcgt 2nd squadron corununication.(1) 
An 
I'RIl Set  for communication with in  Tro'ops.

inter-communication s e t  f r o m  d r ive r  t o  t a n k  commander 
NOTE: These three sets  are intzr-connec%cd so tcank commxder 

can hecar a l l  three.  
(4) An infantry comunicnt ion  s c t  (Br) !&pc 38 - does nct 

f i t  w?.vo lengths used by U s Infantry. Infantry Battallon comander 
and T a n k  Bn. CO employed t h e  c m a n d  t a n k  radios  in in i t ia l  attack 
t o  cmnunicate w i t h  tanks and infLmtry through tho  tank commnnders. 

/s/ F,V, WILKIXSON 
Col., F.A. 

(;orabot Observer 




