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ARMORED SPECIAL EQUIFMENT

CHAPTER 1

INTRODUCT ION

1. World War II witnessed the development of Armored Special
Bauipment on a scale that was unforeseen and unpredicted in the pre-
ceding years of peace. The greater part of this equipment was actu-
ally produced after the majority of the troops likely to use it had
been deployed to Burope, either in the United Kingdom or on the con~
tinent engaged in combab. Consequently there were, initially, no
units specifically, designated and trained to employ a majority of this
equipment. Furthermore, the nuwwber of officers and men in the Euro-
pean Theater familiar with the purpose, capabilities and limitations
of the equipment was negligible.

2, Two radically different systems for the employment of special
armored equipment evolved during the war. The British, a year prior
to the invasicn, designated the T9th Armored livision as & special
equipment division, with the mission of developing, testing, training
with, and employing specialized armor in combat. Thers was no coun-
terpart to this unit in the United States Forces., Initially, some of
the items of special equipment were added to the standard equipment
of conventional tactical units in combat. Later, several tanld batta-
lions were converted into special equipment battalions for the employ-
ment of certain items. It is considered that the British were able
to obtain the maximum benefit from their specialized armor on the
occasions where its use was indicated, because their 'system provided
the combat units with especially traived troops accompanying the spe-
cial equipment. ’

3. Purpose of study. There is little doubt that armored special
equipment Will play an increasingly important role in modern warfarc
and that its proper employment will materially aid the success of our
armies. In order to simplify the problems of incerporating this mate-
rial in the army, the greatest possible number of items for which a
requirement can be foreseen must be developed and full information
thereol must be disseminated throughout the army prior to the outbreak
of hostilities. It is inevitable that addi“ional equipment will be
developed during the war, and provisions must be made Tor efficiently
incorporating this material into the military organization. There-
fore, the purpose of this study is to analyse and evaluate the armored
gpecial equipment used in the European Theater, to include the manner
in which requirements for this equipment were established, and how the:
equipment was introduced inte units and employed, with a view toward
formulating pertinent conclusions and recommendations relative to the
future developmeni and employment of items of armored special equip-
ment. .



CHAPTER 2

MINE EXPLOLERS

SECTION 1
GENERAL

L. Background. Experience in the North African Theater couplied
with inteIligenceé Treports on German coastal and national boundary for-
tifications on the Ruropean Continent, established the fact that the
Allied offinsive in NWorthern Europe would have to overcome numerous
land mine fields layed by the Jermans as an integral part of their de-
fense installations. In addition, it was anticipated scattersd mines
and small, hastily prepared mine fields would be encountered during
the advance between main lines of defense; particularly when the battle
linc was permitted to stabilize., Therefors, emphasis was placed upon
developing an assault technique in combat training that would facil-
itate rapid passage of mine infested areas; with particular emphasis
being placed upon the development in the Zone of Interior of spacial-
ized mine cxploder cquipment that could effectively clean a safe path
by detonating mincs, and at the samc time withstand attack from enemy
gunfire.

5. General Tyses of Mine Exploders., Twe basic types of mine cx-
ploders were doveloped for detonating unlecated land mines:

a. "pPressure Type'' Mine Exploder activaties the mine fuse
with pressure applicd by & mechanical device, e.g., a roller, plunger,
disc, or flail, that is relatively indestructable. In addition, this
type mine exploder should be effective, mancuverablé, and casy to
maintain and operate.

b. "Concussion Type" Mine Exploder activates the mine fuse
or synpathetically detenates the mine charge with the forcoe of con-
cussion or tlast obtained by dotonating a nearby charge of explosives.
This explosive force may also displace mines from the ground without
detonating thom,

SECTION @

PRESSUAE TYPE MINI EXPLODERS

6. Doscripticn. Three different models of pressure type mine
explodars  Wware supplied this theater prior to "D-Day", and were em-
ployed in combat.

a. Minc. Exploder, T1El, consists of threc yokes mounting
six circular discs cach to a yoke pivot bracket welded on the front
of a tank recovery vohicle, M32. One yoke and disc assembly is posi-
tioncd on cach side of the vehicle in front of the track, and the
third assembly rides in the center ahead of the other two units, The
discs roll forward under thair cwn weight as the exploder unit is
pusied by the recovury vohicle., A cable attachment botween the ex-
ploder units and the boom of the tank rocovery vehicls acts as a lev-
eling device and provents the exploder units from impeding the advence
of the prime mover over irrogular terrain, The mine explodor vehicls
has a cruising spbed of ten miles per hour and a maximun ellowable
mine clearing speed of three miles per ‘hour. The exploder discs are
Tour feet in diameter and two inches thick. The exploder assembly
weight, complate, is 32,270 pounds.l

b. #¥ine Exploder, T1E3., consists of two sets of five circu-
lar discs, sach set independently mounted or horizontal axles in box
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b. In October 1%k, in -nticipztion of
rent with breaching the Siegfried Iine, the Zurop

red in the War Dupsrugent propostl 4o olatitela] lL:ﬁ
exploders, TIE3 kits.C 4idditicrol co 2
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o hz
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GEN mane

¢. The CRaB pzrformed most f .'.'.'or:'cJ;;

were [irst carefully examined by Amcricon eofficers on the |
in November 164}, The 20 CRaBS initizily cbinined Irom i
in the United Kingdom were not sufficisnt i» 3 ali ore
and 15 additionsl CRABS were immediately sbinines frez =
21lst army Group on 2z loan basis.l® A reguirement wis pl

a
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the London Muritions Assignment Board for the procurement of addi-
tional CRABS from the Britigh in Jamuary l9h5,pand this re ui?gment
was increased to a total of 105 CRABS the following month. of this
total 50 were Eo be used to convert ths two mine exploder battslions
to CIABS, and 55 wers for the replacement of six months anticipated
bat&le losses. This requirement was cancelled several weeks pricr to
n-It Day when it could be seen the requirement for additional mine
exploders no longer existed,

8. Introduction of Wine Exploders into Units.

a. 7Two mine exploders, T1E3, were received with special
orginancc persgnnel in April 194l in advance of the receipts of the
bulk of the mine exploders from the Zone of Intericr, and were de-
monstrabed in “\‘:ha United Kingdom to representatives from the majer
gormnal:xds the first week in May 194L, The following problems were
immediately recognized and revlewed by Heedquarters, European Theater
of Operationss!

(1) Whab arm of the service should be responsible for
the operation of thesa mine exploders?

{2) How should specially trained persomel be obtained
for the employment of these minc exploders?

No solution of tLhese probléms was obtained prior to "D-Day" since
the plan for the initial assawlt of the beach had been finalized,
and these mine exploders were not initially called for by First U.S.
Army,

h. When the Normandy battle line between CAHUNTAN and ST 10
sbabilizud Lwo weeks after "D-Day", mines encounterod in communica-
tion Liues bocams jore numerous, and First U. S. Army called for ‘the
shipment. of mine exploders Lrom the United Kingdom. Twelve T1El's,
tworby—-soven T 0s, and nine CRABS were delivered to the Continent
during July 1944 by transporting them with the persomnel and equip-
mont of the 7024 and 7hhth tank battalions.

¢. The Ordnance Department personncl who had accampanied
the ghipment ol tho mwine exploders from the Zone of Interior, formed
sevoral mine explodor crews Irom Sho 539th Ordnance Heavy Automotive
Maintenance Gompany and trained them in the assembly and oporation
of Lhe TLRL and 7103, These crews were used to demonstrate this
aquipnont Lo 3tall Qifdcers of IMrst U, S. Ariy 20 and 27 July and
to run;i)J oy two TLL3's with the 6th armorod Division 2% ~ 30 July
19013 (Sea paoe ¥ a, below)

Jd. The 2d jamered Divislon ehbained three CRABS from the

el el eonvertod a tank platoon for the viployment of Lhese
iclos during Lhe 80 10 “breakihrough! in July 1ol

o, The oth Armorcd Division convertod a tani platoon in a
simitor manner, but oquippod it with three T1R3's the first week in
oetober 194, for a limitod operatiom.

r. As a result of the problems concurrcnt with this lasl
minibe substitution of this specialized equipment, two tank batba~
lions (spueinl) were convertad to mind exploder battalions in the
Unitod piagecdom in Sepbembor 194k, moved to tho Continent late in
octohur. ‘lhese units, plus a corresponding prgv:.smvnal mine clear-
ance company hrought in from the Mediterrafiean T"heatei' of Operations
by Sevewth U. 3. Army, are discussed in detail in Seetdlon 1 of Chap-
ter 10,

v, he British had equipped special detachments with

g

CRAB3, for use in the initial assault of the Continent under the
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79th Armoured Division., (This unit is also discussed in Section 1
oi.' th.ptcr" 10.) At the cessation of hostilities the 79th Amored
Division included a "Flail Brigade! consisting of taree "Flail Regi-
ments! of three squadrons of 15 GRABS each (See appendix 1).

9. FEmployment in Combat. Mine exploders, T1El and T1E3, and the
CRABS were used to clear roads and shoulders plus tross-country mine
fields in the assault; and also for clean-up operations after a sector
had been cleared of organized enemy resistance, The employment of
these three devices Ly American forces was on a relatively small scale
and wes limited to several sectors. However, the British employed the

ChsB {:cginning with the 'LC-Day" assault more extensively and in larger
quantities.

a. ‘he Oth Armored Division employed two T1E3's Tor a two
. day pericd in July 1944 and a platoon of threec TIE3's for a corres-
ponding period in QOctober 19LL. The mine exploders wers called for-
ward alter mines had been encountered and the immediate frontal areas
partially cleared by hend. The mine exploders were then moved to the
head of lho column under darkness and were used to spearhead a new
advance, concenbrating on rolling the shoulders of the road. In both
ingtances no mines were cncountered, one or two exploders became
stucl in the road ditch, and were soon bypassed by the column.

b. The CRAB platoon formed by the 2d Armored Division (para-
groph d, above) was employed wish the 7L7th Tank Battalion which was
attached to the 29th Infantry Division for the assault against ST 10,
France, in July 1944, ‘This town had been subjected to very severe air
and artillory bombardment, and the resulting rubble that had collected
in the strocts mado the flails ineffective. Therefore, these tanks
voru ulvlnatuly employed as fighter tanks, and, as such, materially
aided in the assault.

¢. The 738th and 739th Tank Battalions (Minc Zxploder) at-
tacned one company to each of the Corps of First and Ninth U.S$. Armiés,
rogpesbively.  The 0630th Miue Field Clearance Company was cmpleyed
in a similar mannor by Seventh U. S. army. Small detachments equiva-
lent to o platoon or scetion cf mino exploders were normally attached
Lo varlious ongincer combat groups and battalions and were emplioyed
in clonring isolated scctlons ol reads and mire ficlds cncountered or
bypussed in the advance to the ROER River and between the ROER and the
RHINE tivors in January, Tebruary, and March 1945.

(1) A platoon of five C.ABS from Company 'A%, 739th Tank
Battalion was attached to the 303d Engincer Combat
Pabtalion to breach a large mine ficld on 30 January
194 in tho ROTi River approech. The assault failed
"ag two CRABS werce destroyed by enany anti-tank gun
Lire, two CRADS wurc disablasd by anti~t§nk minos,
and cne suifercd a mechanical failure.l

(2) one T1El was uscd to clear two large mineficlds on
oither side of & landing strip, and accomplished
its mission by detonating 165 Regal mines and six
pound charges, plus numerous anti-personncl mincs
during a three day peried. Only one minc was do-
Lonabad by the track of the mine expleder; however,
several glass mincs were bypzssad as the sgace be~
tween the rellers bridged the mine fiald. L

(3) Approximatoly five sections of road, five to eight-
son wilus long, were rolled by T1EL!'s and TIE3's
butwoon the ROEA and RHINE Rivers in March IS94L5.
Theso operations wérc soverly handicapped by road
<raters, wrecked oquipment, snow and mud, end sharp
turns in thu roads. Sevoral mine oxploders wore

-7 -



d.

mine eXploder equipmént was dismantled,

'pempor;a:;ily disabled by mines detonated by the track
tn bacﬁng and turning to negotiatc sharp road
urns. . :

The TIE1l's of the 739th Tank Battalion with the Ninth
U. 5. Army were withdrawn from use indefinitely 15 February 1945, The

and the prime movers were

applied against»an acute tank recovery vehicle shortage.

16+ Merits and Deficiencies of Mine Exploders TiEl and T1E3.

a,

Merits:

(1)

Most rapid devices available for clearing roads and
shoulders.

(2) Provides armor protection for crew.

Deficiencies:

(1) Leck of cross-country mebility makes the T1EL and
T1E3 roadbound.

(?) Vulnerable to off-set mines, delay minc fuses, and
rclatively large explosive charges.

(3) Bulky and Aifficult to transport; necessitating
frequent assemoly and disassembly.

(4) The TIEL does not have the fire power to double as
a nfighter! tank, and the T1E3 has only a limited:®
field of fire in this respcct.

(5) The T1E3 does not clear a contimuous path equiva-

lent to the width of the banx.

1l. Merits and Deficiencies of the CRAB (Flail).

a.

b.

Merits:

1)

Mobility practically eguivalent to that of the stan-
dard medrue tank,

(2) Can be em,;;'ayed. as a Wfighter" tank when not flail-
ing.

{3) Provides th* most rapid mechanical method availaole
for breacting sross—country mine fields.

(4) Provides armcr protecticn for crew.

Deficiencies:

(1) Vulncrsble to off-sct mines, delay fuses, and rela-
tively large cxplosive charges.

{2) Vehicle practically blind when flail is in opera-
tion.

(3) Tlails wear out rapidly on pavement or rocky ter-
rain.

(L) Incffective against mines buricd in excess of five

to six inches deep in normal terrain.



SECTION 3

CONCUSSION TYPE MINE EXPLODERS

12. Description. The concussion type mine exploders received

and/or émployed to a limited extent by the European Theater are de-
scribed below: .

a. Snake, Demolition, M2 is a linear charge of explosive
encased in shaped metal, plates providing sufficient rigidity %o permit
the charge to be pushed ever rough terrain. It is assembled to a max-
imm length of LOO feet: by combining a series of W-shaped channel
plates, 1L inches wide -and 9 feet long.- Up to 320 feet of the Snake
is loaded to a maximum of 1.l pounds of explosive per feot. It has a
pear shaped nose to deflect it fron obstacles, a detonating assembly
and a towing hcok at the front end, and 2 pushing hook at the rear to
received tank towing or pushing assemblies. In average soil, a Snake
will detonate, throw out, or break up all anti-tank and anti-personnel
mines within a path 12 to 15 feet wide.l?

b. The Two-Inch GONCER, Mark I is a British device which
projects a f£ive inch rockel pulling an empty canvas hose (two inch
diameter, 330 yards long) over a minefield. The hose is then filled
with a liguid explosive which is detonated to clear a lane approxi-
mately 20 feet wide. All the equipment is carried in a towed Bren gun
carrier. from which the engige and other components have been removed’
to make room‘for the umit.l

c. WURLITZER is a British Churchill tark equipped with 20
bangalore torpedc tubes om eoch side:of the tonk above the temck, that
project bangalores approximately 12 feet long to a position 50 to 100
yards in front of the tank. This device was not employed in conbat,
but is listed here merely as an experimental device that was viewed in
the Buropean Theater, and is considered to show promise.

13. The Establishment. of puropean Theater Requirementg for both
the Snake and the CONGER Was accomplisned prior Lo “D-Day'.

a.” -A requirement had been placed upon the Zone of Interior
for 2 total of 1,028 Snakes, Demolition, M2, prior to 15 May 1944 based
on an analysis of advance technical information received from the
United States. A total of 100 Snakes had been received in the United
Kingdom as of 25 May 19L44. WNo adliticnal Snakes were requisitioned.
The estimated rcquirements of First and Ninth U. S. Armies by the
Spring of 1945 were only ten per month.

b. A requirement for a total of 125 CONGEAS was placed upon
the British in april 194k after representatives of the 0ffice of the
Chief Zngineer, Headquarters, Communications Zone, had witnessed a de-
monstration of the production pilot in the United Kingdem. The first
69 CONGERS shipped against this requirement were received on the Con-
tinent the last week in September 194, The armies cancelled all
CONGER requirements in February 1945. :

1Ly, Employment in Combat. The Snake was employed in combat by
Amarican Forces only t6 a very limited degree. The CONGER was not
employed.

a. It was originally intended that onc Snake be allocated
4o each tank battalion for training in the United Kingdom prior to the
assault of the Continent. However, Snakes did not become available
until May 19kl and units were busily engaged in modifying equipment,
and in assault training connected with transportation to the Continent
and the initial phases of the attack, The first 20 Snakes were called
forward to First U. S Army depots 20 July 1945, but were not employed
in the Normandy Breakthrough that ensued.

-9 =
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~b. The only tactical employment of Snakes on record was in
the Third U. S. Army assault of FORT DRIANT of the METZ defense works
on 31 October 194, and this attack was unsuccessful. One dumay Snale
was assembled 1 Ociober and used for training, and four "live" Snakes
were ready the night of 2 October for movement to the Fort. The
Snakes had to be moved approximately one mile to the Fort by tanks of
the ?35th Tank Battalion, One tank was to tow each Snake to the ap--
proximete. sits of detonation, and ancther tank was to follew, maneu—
ver the Snake into the exact location desired, and detonate it.

(1) Two Snakes broke in two when the propelling tanls
were forged to make sharp turns during the approach
march.

(2) One Snake was lost a half mile from the Fort when
ihe propélling tank was passing over some timber and
0gs «

(3) One Snake was dropped just short of the Fort by the
tow tank, but it buckled and twisted when the rear
tank attempted tc push it up the risc to the Fors.

c. In experiments conducted in the Sicgfried Line by VIT
Corps units in October 19hh, the 294th Engineer Combat Battalion at-
tenpted to clear a breach in the dragonts teath obstacle band with a
Sndke for the passage of vehicles. The placing of the.Snake was very
difficult, and the results were considered unsatisfactory. In one
particular test only one tooth was demolished., The crater which re-
sulted increased the offectiveness of the existing obstacle.l9

d. The Snake was finally domonstrated to Staff Officers and
Commanders in First and Rinth U, S. Armies 8 Hovember 19hl by person-
nel from the 7h6th Tank Battalion and the 1111th Engineer Combat Group.
However, 1t was not employed by these comands. After that time the
battle lines stabilized for the most part at river lines.

e. ‘The CONGER was not cmployed for the following reasons:

(1) A 60 day delsy in tho receipt of CONGERS from the
British resulted in an indefinite delay in the train-
ing of instructional teans by the Theater Engineer
Bridge School.

(2} Combat comnanders were not familiar with the capa-
bilities and limitetions of the CONGER. Tochnical
information was not available until August 194l, and
the CONGERS themsclves did not bocome available un-
til after September and October 19hh, when assault
technigues for the Siegfried Linc were being devel-
opéd by units.

(3) Cold wegather caused the moisture in the'elcmcnt used
to desensitize the nitroglycerin oxplosive ("Mobel
82201) of the CONGER te freeze. This made the cans
of explosive too sensitive to be handled in temper-
ature below 320 F.20

(h) There are a considerable ruumber of hazards in the
employment of the CONGER that are very apparent to
the user.

f. Considerable difficulity was encou.nt.e::ed in storing and
issuing tie CONGER, and particularly the Snake, since the exploilvg
was stored in Ordnance depots and the rest_of the equipment in Engi-
neer depots. The Snake consists of apprquately 1,100 parts Packed
in seven groups. Many of the nen-explosive components were shipped
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to Ordnance depots, and it was extremely difficuls to gather a Snake
for cperation. Ffor example, the groups containing the bolts for assen-
bling the Snakes were lost in the initial shipment of this equipment
to the Gonbinent. Finally, 17 November 15Ll, action was instigated to
- assemble all Snake and CONGER ecquipment in Ordnance depots.

15. Merits and Deficiencies of the Snake and CONGER. The Snake
is more rsliable than the CGilGER and less vulnerable 1o enemy fire.
However, the CONCGER is a mobile, self contained unit that is easier to
place, and thus overcomes the vulnerability of the Snake to irrecgular
terrain and ths difficulty with which the Snake is maneuvered. In
addition, the Snaie and CONGER have the merits and deficiencies inher-
ent in concussion type mine exploders outlined in paragraph 2, -immedi-
ately below.

SEUTION L
SUMMARY

16.. Merits and Deficisncies of Prossure Type Mine Eiploders.

a. llerits.
(1) >@rovide armor protéction for the crew.
(2) Craters arée not made whore mines do not exist..

(2), Most rapid methed available for cléaring scattered
.mines on lines of communication.

(L) Soveral models can.be used in alternate role as a
Ufightert tank.

b. Deficiencies.
(1) Bxtremely limited mobility, including an excessive
turning radius, and therefere not consgidercd an

assault weapon.

(2} Vulnerzble to offset mines, delay mine fuses, and
large explosive charges.:

(3) Difficult to transport.

(L) High maintenance demands and rapid deterioration of
equipment. :

(5) Prime mover vulnerable to mines bypassed in turning
or to mines whose fuse is bridged by the rollers or
flails,

17. Merits and Deficiencies of Concussion Typ¢ Mine Exploders.
a. Merits.
(1) Detonates mines on enemy side of obstaclies.

(2) capable of employment in terrain that cannot be
negotiated by pressure type mine exploders

(3) Capable of employment with minimum of exposure of
crew,

(I}) Most effective method of clearing all types of mines
except those located in road ways.
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b. Deficiences.

(1) Elaborate preparatory work required prior to employ-
ment. The Snake must be assembled near place of
employment, while the hose of the CONCER must be
soaked in water for six hours prior te use.

(2) Extensive reconnaissance and determination of mine
field bsundaries required. -

(3) Grourd is cratered and subsequent movement handi-
capped.,

(L) Vulnerable to disablement or detonation by large
caliber fire and vitally placed small arms fire dur—
ing employment.

(5) Unsuitable for use in clearing airports or roadways.

18. Conclusions.
a. An urgent requirement exists for ssgtisfactory methods of -
locating and breaching mine fields, and expeditiously clearing and/for
detecting scattered mines on roads and trails.

b. The mine exploders, T1ElL and T1E3, failed to meet the re-
quirements outlined immediately above,

¢. The CRAB was the most satisfactory pressure type mine ex-—
plodér employed in the Furopean Theater. However, this device has de-
finite limitations which must be recognized.

d. The Buropean Theater's failure to extensively employ con-—
cussion type mine exploders for breaching located mine fields does nct
indicate this type of device is unsatisfactory.

e. In the development of conc;ussion type mine exploders, em-
phasis should be placed on the following:

(1) The hazard to using troops should be. minimizcd.
i
(2) fThe equipment should be supplied as a complete unit
by one service.

f. A requirement existed in the European Theater for units
that were primerily trained and equipped in the empleyment of minc
exploders and other mine field gapping techniques.
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CBAPTER 3

EARTH MOVERS

19, Description. The sbecial errered earthmovers descriked
below were extensively employed in the Eurcpean Thester,

&. Tank Dozer is & medium tank, M4 series, equipped with o
bulldozer blede similar to that mounted on & standard tractor dozer,
The moldboerd end blade are pivoted to brackets cn the middle bogis
assemblies of the tank. 2 hydrauvliec jeck, powered by &n oil pump
driven off the propellor sheft, is mounted on the outside front of
the tenk to raise and lower the blede, The blede mey be jsttisoned
by the tank driver in ten seconds, The tenk dozer blade essembly cnd
all its appurtenences weigh 7,050 pouids,l

be "Rhino or Hedgerow Buster" is a substantial, pointed or
bladed steel projection extending opproximately two feet forward from
the front c¢f the light and mediwm tenk final drive ossembly, The de-
vice was first improvised cn the Continent during the first three weoeks
in July 1944, Various models were based upon steel plate, railroed
rails, and sections of pipe; all reinforced with gussets, depending
upon whet meterials could be hastily cbtained. The "Rhino" wes run
into the hedgerow by the tank, thus loosening the dirt end roots, and
permitting the tenk_ to crash through to the ncxt field with & minimum
reduction in speed.®

20, Basis of Distribution for the Tenk Dozer mnd the “"Rhing" was
determined wiThin The theater,

2. 4 total of 390 tank dozers were requisitioned from the
Zone of Interior prior to D Day as e Class IV item of supply, An ad-
ditional 100 weres requisitioned for the British and 24 for French
Forces. & total of 24 were received in April end 81 more in Mey 1944,
Initiel receipts were allocated to the major commands by Supreme Head-
cuarters Lllied Expeditionary Forces; for instence, the first 30 re-
ceived werc allocated as follows: First U.S. irmy, 13; British 2lst
Army Group, 1l; Cenadian Forces, six.

(1) 1Initially, First U.S. Army zllocited its dozer
blades to units based upon aveilebility, but an &t-
tempt was meds to provide dozer blades on the basis
of six per tenk bsttalion (seperste or with armored
davisicn), plus four edditional per crmored divisiom,
The four D-Dey Tonk Bottalions landed on the Contin-
ent with four tenk dozers ecch.

(2) Third U. S. Army initially elloceted one dozer
blade per division in the United Kingdem for fam-
ilierizatien treining, and on 24 June 1944 asked
for dozer blades on the basis of cne per tenk bat-
tnlion (seperate), three per crmored division, two
per infentry division, three per tenk destroyer
group, end one per ordnance ammunition compeny and
bettalion, requesting sdditional tanks to mee® the
requirements of the three latter type units. How-
ever, these additionnl tenks could not be mede
evaileble.

. A stendard besis of distritution for tenk dozer blades
{outlined below) wes finelized through Hesedquarters, 12th U, S. Army
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Group, the letier part of July 1944, snd sn cdditionel 278 dozer
bledes werg requisitioned from the Zonc of Interior to meet this over-
all requiremeiat. The Europesn Thestor subsequently recommended to the
Wer Department thit dozer bledes be mede o Class TT item of equipment
included in tables of orgenization end equipment end supplied on that
besis, ond thet all armored units shipped from the Zone of Interior be
s equipped.]

(1) 1Iwo psr medium tank compeny per medium tenk bat-
talion, (total ~ six per battslion).

(2) Two per medium tank company per niedlum tonk bat-
telion with srmored divisions (totzl six per bate
telivn),

{3) Two per solf-propelled tenk destroyer company with
tenk destroyer battelicns equipped with 3" Gun
Motor Cerriege, M10, or SOmm Gun Motor Cerriuge,
36, (totel - six per battelion).

¢, Tank dozers were included in the 733th Tenk Battalion |
(Mine Exploder) on the besis of four per tonk company (Chepter 10,
Section 1, prr5% below). Tank doZers were slsc obtained from thester
end army reserves snd distributed among ordnence emmunition dumps in-
cluding fifteen tank dozers for the Communications Zone.

- de 41l light snd mediuvm tenks enzaged in operations in
hedgerow countiry with the exception of tenk dozers were equipped with
the "Rhino" or "Hedgerow Buster" insofer ss wes permitted by time and
‘meteriols aveileble, with last priority to command fonks.

2).. Employment in Combet.

e. The employment of the "Rhino" was limited tc hedgerow

country.

The infantry - bank {and in scme ceses, engineer)
asssult team would advonce from one small field to
the next, with the tenk making the brecks through
the hedgerows, digging out machine gun nests, and
pinning down the enemy with fire. Some units de-
veloped the technique of heving the tenks advance
rlone 300 to 500 yerds forwerd from the line of
deperture making brecks in the hedgerows shd dis-
orgenizing enemy resistence while opereting under
srtillery "time fire", finelly returning end ad-
vanelng epein in conjuncticn with the infantry. %She
"time fire" would serve to pin down the enemy and
protect the tenks pgrinst atteck from hollow charge
weapons, in the sbsence of supporting infentry.

o
[
~—-

(2) This hodgercw busting device wes removed from sur-
viving tenks, end the instellation by the armies
to replecement tenks wes discontinued cnce the
beoage country of Normendy and Brittany was lef't
beshind.

b. The tenk dozer wes employed extensively for numerous
purposes commencing immedietely after D-Dey. Some of the missions
for which the tank dozer wes employed in the Buropéan Thenter ere
outlined below:
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(2)

(3
(4)

(5)

Shortly after D-Day o platcon of four tenk dozers

of the 74lst Tenk Buttalion opersting cn the besmches
under intense fire, removed beach obstacles, opened
roads, and pushed off beached landing vehicles,

The tank dozer wes used to bremk through hedgerows,
broaden existing gaps and gaps blown with explosive
charges; and thereby feeilitated the use of cther
then normel entrances through hedgerows.

Tenk and gun emplacements were prepared.

Road blocks were cleared; and in addition, rubble,
wrecked vehicles, and snow were removed, and creters
filled, It wes found necessary in meny instances

to provide a tank dozer for these purposes to work
in conjunction with the roller type mine exploders
in sweeping roads and shculders,

In conhection with the Reer and Rhine River oper-
ations, bridge epproeches were built, lsunching
sites for LCM's and LCVP's snd crane sites were
prepered, and cuts dczed in the river dykes.

22, Merits and Deficienciles of the Rhineo &nd the tenk dozer.

a, The "Rhino" or "Hedgerow Buster" was simple, reliable,

and effective,

The only criticism appliceble is that it's need was

not anticipated, the most effective design conceived end standardized,
and tenks equipped accordingly prior to landing,

b. The Tank Dozer has the following merits ond deficien-

cies:

(1)

(2)

Merits:

{a) The tank dozer provides armored units with
o standard vehicle that c¢en be readily employed
to reduce obstacles and assist in the sdvance
of units or to assist in the preperation of
defensive positions.

(v) Armor protection is provided for the crew.

(¢) The tank dozer can aolso be employed as a
fighter tenk.

{d) The tank dozer installation is simple, re-
liable, and its maintenance demends are negli~
gible.

Deficiencics;

(a) The tank dozer installation overloads tha
front of the tenk suspension system, and ine

creases bogie tirs failures end suspension
maintenance demends.

(b) The tank dozer installation materially limits
the driver's field of vision,

(¢) There is insufficient clearance between the
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track ené dozer blade arm tc insure sofe
operation with the addition of the stonderd
3-5/8 inch track extended end connectcrs.

(d) S8uffidient dozer blade aocessories were
not aveilable so that dozer blsdes salvaged
from burned tmnks could be readily reinstalled
on other tanks.

23. Summnry.

a. &n efficient and relicble "Rhino” or "Hedgerow Buster™
design snould be standerdized, enc ell tenks should be equipped ac-
cordinly when combat in hedgerow-or similar country is anticipated.

b. Tenk dozer blades should be authorized in tables of
orgrnizaeticn end equipment on the besis of one per tonk company.

c. Light weight, reliable trnk dozer blede installetions
should be developed for such new model tanks as may be necessary o
insure stendardization of tenk chassis witpin a tank compeny end the
provision of dozer blades on the besis listed in paragruph b, imme-
dietely above,

d. L11 tanks on which o dozer blade can be installsd should
be manufactured with the necessery breckets in order that the blede,
pis%un, pump and controls can be instulled with the minimum of time
end lebor,

¢, If full treck cergo vehicles ore provided for self-
propelled ertiliery units, consideration should be given to equipping
2 corresponding portion of these vehicles with dozer bluades.

v A dolly or similer device thet can be towed behind o
tank should be developed tc fecilltete tronsportution of the dozer
blede on extended rowd merches, Consideration should be given to
developing & device thet cen receive the dozer blade when jettisoned
by the tenk, snd thereby obviste the need for a crenc.

g+ 4An econcmicel armored bulldczer should be vrovided fiwe
fighting detachments protecting ammunition dumps to avoid the necess
s3ity of using twenks for this purpose.
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CHAPTER 4

DD TiNKS

24, Descripticn, The DD (Duplex drive) device is & modifi-
cation of & standerd M4 Medium Tank (Shermon) w/7%mm gun in which
& weter proof canvus curtein is.atiached to a steel deck welded
around the tank et the sponson line, The upper edge cf the curtsin
is fastened to & rigid onew~piece metal frems with folding verticcl
struts to assist in holding curtain in place when reised. Verticel
rubber tubes, fostened to the ipner side of the curtein reise the
curtain when the tubes are inflpted from comnpressed air bottles cer-
ried on the deck of the tenk. fThe tank hull is water-procfed to the
curtain line and a bilge pump is installed in the tank to pump out
water that may leck or splash iR, Propulsion is effected when the
tenk is water borne by meens of:twin propellors geared to modified
track rear idlers, The water borne tenk is steered by turning the
propellers in o horizontal plane, A& this wes not entirely satis-
factory, some tanks hed, in eddition, a simple rudder instelled.
The curtein, when raised, extends 26 inches szbove the highest part
of the turret, which preverts the use of the tonk weepons when eflost.
The curtain is lowered for combat operations by the use of & driver-
operated hydraulic system of valves, The vehicle is sea worthy in
moderstely rough water and hes a weter speed ¢f four to seven miles
per hour, The development of the ecuipment end the treining of units
in its use wes carried cut in ubmest secrecy and so fer as can be bs-
certained, its security wes not compromised even nfter the two lend-
ings on the French coast. The device was first conceived by Nicholas
Straussler, a British naturalized Hungarian inveator, in 1940. The
first model was fitted to o "ToTRAKRCH" (light tank) ir 1941 end the
first one floated in June of that year,

25. Specitl DT units werc not organized. For the Normendy land-
ings, two compunies each cf Three seporate teunk batielions, {the 70th,
7415t snd 743d) were equipped and troined with DD tanks, Treining
cadres from these Six componies received approximately thirty deys
training with the British 79th irmored Division &%t SAX MUNDUN after
wnich each of the companies trained for e totel of spproximetely three
weeks at SLLPDON S:NDS. Crews were treinsd in erecting, lowerimg, end
mainteining the canves curteins; use of individual esceps devicas;
use of navigetional instruments and eids; weter borne handling of the
tank; leunching from landing craft; end unit tectical training. For
the landings on the sauthern ccast of France by the Seventh Army,
four tank platoons, four tenks esach (16 tenks per battalion), were
equipped and trained from esch of three tenk battalions (19ist,
753d, 756th). The crews were trained et BAaTTIE.GLIA end in the vie
cinity of SALERNO, ITALY. Total training time wes approximately 30
days, covering essentially the seme field es was covered by the unitss
in England,

26. Employment on the Normendy Beachheed.

a. 70th Tenk Battslion - Companies 4 & B (DD) were launched
approximately 500C yards off shcre from UInH Beach., Five tanks were
lost at sea when their landing creft struck a mine end sank, One
tenk was sunk when its cenvas was collapsed by the blast of e nearby
rocket ship. The remaining 28 DD tenks reached shore successfully )
and fought in support of the fth Infantry Regiment of the 4th Infontry
Division. One tank was delayed in resching shore due to & defect in
its steering mechenism ard finally had to be towed ashore. Sea was
moderately rough.
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b. 74lst Tank Battalion - The DD companies, (B and C)
were leunched at approximetely H-50, in spite of the fact that the
sea wes extremely rough, it heving been decided thet the sdventege
to be geined justified the risk, The tenks were launched upproxi-
mately 6000 yurds off shore from OMhH. Besch, Five tanks of Co B
succeeded in reaching shors and(fought in support of the loth Infan-
try Regiment of the lst Infantry Division. The remnining 12 tanks of
Compeny B and 21l 17 tanks of Compeny C were sunk at distences very-
ing from 1000 to 5000 yards from shore. These sinkings were dus to
the action of the rough sea, the high surf swemping the tenks, and
were not due to enemy action.

c. 743d Tenk Battalion - Due to the roughness cf the sez it
wos decided not to launch the tanks ot sen but to move the lending
craft to the beach and lend as any stonderd tenk would land. £5 2 re-
sult of this, the tanks lended ahesd of schedule, Ko losess were Sus-
teined prior o landing.

d. British 79th sfrmored Division - 130 DD tanks were
launched in ¢ very rough sea reportcd ferce 4 to 6. Of this number,
80 reachsd shore snd fought cn the becches. There wore nc knovn in-
stonces where a DD was fired on by an anti-tank weapen. In cne in-
stance, & DD was sunk by mortar fire. It is beliesved the mejority of
the remainder were sunk by acticn of the sea 3

27. Lendings on the South Cosst of France.

e, Eech of the three divisions of the VI Corps wes offered
o meximum of four platoons of four tenks esch for suppert of the land-
ings. After consideration of the pruposed operctionsl use and the LCT
loading space aveilable, DD's were requested and ellocated as follows:

Inf Div No Teanks Tank Bn Furnishing Tanks
3d 8 ) 756th
36th 16 753d
45th 12 191st

Total 36

b. A1l the wbove tanks wers employed. Twenty were water
laurched at distences varying from 75 yerds tec 4000 yards from the
shore, The remein 16 were landed from the LUT!'s directly onte the
beachos.

¢. Eighteen of the twenty tanks leunched reeched shore
successfully. One was swemped by the wake of o passing craft and
sank. Oue wes sunk by on underwster mine about 25 yards from its
landing point. There were nc tank cesuclties nmong the sixtecn
which were lended directly onte the beaches.

d. The woter wes calm and there wes little cnemy resis-
tance on the besches. Definite conclusions, therefore, cannot be
drewn from this operetion,

28, Use of DD's on the Rhine crossing.’

a. The use of the TOth, 74lst and 743d Tenk Bottalions es
DD Battalicns for the Rhine crossing wes considered. However, the
losses among the tank crews of these battalicns hed been so high
thet the troining problem would heve buen es great es with 2 bat-
talion whioh hed not been previously Db-trained. It was not neces-
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sery, stherefore, to ccnsider previcus DD experience in selocting

terk boattelions to qperota the DD's for this operation. In the cose
of the First US Lrmy, it wo.s decided thes no tanlk unit could be speared
frow *heir normel opcrationﬁul roguirements for the time required for
DD treining. DD's, therefore, worc uot used by the First Lrmy-in tho
croussing.

b. Company €, 736th lank Betteliom, wes equipped with 17 DD
tonks and wes stteched to tho 743d Zrnk'Buttrlion for the support of
the 30th Infentry Division of the Ninth irmy in their Rhine orossing
cperations on 24 March 1945. The cressing commenced st 0345 end wes
cempleted et 0554, ell 17 tanks crossing suocossfully. Upon cemple-
ticn of the crossing the DD Cempuany continued in support of the infen-
try, There was neglipible oppos ition te the wotuml cressing.

¢. 748th Tank Bettalion wes partinlly vquipped with DD tenk:
ané cotunlly swem these tenks noeross the Rhine Kiver the lost deys of
Mcreh 1945 in support of the 89th mud 65th Infentry Divisicns. These
were not ssssult crassings. Due o leng sooreash march (175 miles),
meny curtains wore demaged. Owt of 51 unnks, only 18 were flontadlo.
0f theso, 8 were lounched, of which one sunk. Ten were ferried Meross
due to the muddy benks, and ‘the doeley which preperation of the buanks
weuld hove caused.

d¢. British 79th Armored Division - 66 DD tanks were schedule
to cress the hhine River in Operwation PLUND2R commeneing et 0200, Of
this number, 59 actuslly crossed by 000U, The seven thut fsiled to
moke the croessing were accounited for os fullows:

onc screen (canvas side curteins) torn on wey to inflatic
srea,

Two gereens torm by shrapnel in inflation ares,

One screcen torn by shrapnel butwoun inflaticn arca end
lrunchirg point.

- One sunk frem shrapnel holes in screen,
Two hed mechenical btrouble in infleticn rrer.
Of those thet crossed, threo trnks weru bogped down at the oxit point
ené were left behind, DD tanks wore rosioted in their croussing by
cerpet loying Bgf‘fclces (LVT-4) which preparcd enlrances snd cxits at

the river bank.

29, Merits and Teficiencios of the' DD Bauipped Swimming lnnk.

a. Advenleges:

(1) lNlemént of surprisc grined, ingofar os the lendings
in France were cuncurncd,

(2) i stendard land fighting tenk or shore rosults from
a suecessful lending.

(3) Low silhcuettc in water.

(4) wome shipping speou ne standord tonk.
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b. Disadventeges.

(1) Tenk werpons cennct be fired while vehicle 1s
weter boerne,

(2) Vehicle is not sufficiently ses worthy to be used
successfully in o reugh sea, ’

(3) Cenvas is casily demaged and requires excessive
maintenencc,

(4) Extremely vulnercble to smell arms fire and shell
Srogments.,

(5) Device is not reedily cdeptable to tanks mounting
high velceity long berreled cenncn,

(6) Leck of mobility in mud suoh s is crdinarily
found on river banks, It should be roted, hewever,
this cefect is inherent in the type of tenk which
wes used cnd nct ettributuble tc the DD device.

c. Opninicns of Users:

(1) Cclonel J. C. ®eldbernm, Lt Cul R. . Skoggs and Lt
Gol W. L. Duncsan, whe commanded the 70th, 74lst
ond 743d Tank Bettalions respectively on D-Dey,
steted thet in their cpinicn, the DD device was
nct setisfactory for the purpcse intended, and thet
mediun tenks can be landed more effectively from
LCT*s direotly onte the beschss then by swimming
in. Losses, in fact, were lower among the units
which londed directly ortc the beech,

(2) Operation DREuGJOb - Due te idenl sea conditiins snd
leck of beech resistence the officers concerned with
the landings did not fecl thet the device had hod &
fair operctional test. It wes gensrally believed,
nowever, thut it would alsc have proved setisfec-
tory under more adverse conditions,

(3). British cpinion - Finsl Report, 79th Lrmored
Division stetes thet the DD tenk was & great factor
1n the rnpid end successful nctions cn D-Day, and
lists ccrtein improvements thet sre required.

30, Summsdy.

n, 'The DD device is reesonebly setisfretury as ¢ mecns cof
supplementing bridges, ferries, londing oreft end other mere effi-
ciert methods of crossing & body of water.

b. The element of surprisc new heving been lost, the DD
tenk has ne odventege over o tank leaded dircctly on the beech for
the direct support of lencing operations, end in meny respects is
infericr.,

»

c. Dircet support of lending operations can be sccomplished
better by meens of specislly designed amphibious tenks, cepeble of
fighting buth in the woter snd on the berch, opersted by emphibious
tenk units especielly trained in their use. Such = yehicle weould
possess the seme desireble cherecteristic of a low silheuette in
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weter and in addition would be less vulnereble to shell frogments
end blast and would have superior beach mebility., Stenderd lend

fighting tenks for the fight inlend would be lunded directly from
landing craft after the initinl securing of the beach heed.,

d, #&lthough the DD device does not sstisfy requirements,
a study of each mcdel tank produced, tc determine the.feesibility of
developing & swimming device which will enable the tank to eross =
body of water independently of bridges, ferries, and lemding creft
is indiceted. - It is essentinl thet such a device nct impair the land
fighting ability of the tenk and that it impose no additionzl main-
tenence loed on thz crew,
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CHrFTER 5

LVT'S

31. Descripticn. The LVT (Buffelo) is o full treck amphibicus
vehicle T ITight Weight construction thot is capable ¢f negetiating
five tc six feet cf surf. Prcpulsiun and steering ore cbituined
threough the roteticrn of the tracks., Moximum water specd is opproxi-
metely six miles per hour. The vehicle hes excepticvnelly good mebil-
ity in send and scft ground but sbility te travel on herd surfroe r.ade
is cefinitely limited due tc the deep truck grouscrs. There sre seve
ercl differcnt medels of the LVT including ecrmered amphibicus tenks
mcunting either o 37mm gun cr 8 75mm howitzer in & turret end cerge
vehicles; the loter mcdels cf which cre provided with a romp type teil
gete to foeilitete leading or unlosding when on land.  Some cargs ven-
icles ere lipghtly srmored, the weight of the sdded mrmor reducing the
10,000 puund paylced accordingly., The turretted vehicles were nct em-
pliyed in the theater. iappreximately SO0 corge models were reccived.

32, Organizetien and Tredining of Units,

e. U, 5. Units, The 747th Tenk Bsttolion (Ninth irmy), wn
Merch &, 1945 stirec its stenderd tinks and wes re~equipped with LVI's,
orch of its f. ur tank companies receiving 17 LVT(2)*s snd 8 LVI(4)'s.
Troining in driving and meinteronce wes conducted fur appruximetely
10 deys. ..fter the Rhine crussing the LVT's werc turned in, their
stendard tenks teken cut of stersge apd the bettelion resumod its
normel rels.  There were no other U, S. Units similarly equipped and
treined in the Eurcpeen Theeter.

b, 3British Units. The 79th armored Division conteined one
Buffalo regiment of three squedrens cf three trocps eech, Esch troop
conteined 6 LVT's. This unit wes ireined end functicned uvnly in the
LVT role. 3Squcdrens were clletted es the tecticrl situazion required.

33. Employment,

a, TFirst U, S. army ~ LVT's were nct employed by the first
U. S. irmy.

b. Ninth U, S. rrmy - The 747tk Tenk Bottalion, on the 24th,
25th and 26th of Merch 1945, made o totel of 1112 round 4rips scross
the Rhine River. During this cperation twe battelicns of the 30th
Infentry Division end une bettelion of the 79th Infantry Division, in
additien to ammunition, quarter-~ton trucks, infentry, eanncr snd 57mm
LT guns, were treonsported rcross the river. 2Priscners of wer and
wounded were transported on the return jcurneys, Three LVI's ware
sunl due tc defective bilge pumps ond cverworx, Two were demaged by
artillery fire, which wes sporadic. There was ne other enemy cpposi-
tion.”

¢, There cru n. ¢ther exrmples of LVT's ormployed by U. S.
units specially trsined and equipped, They were used to some extent
by divisicnel units cn o smell scule, usunlly by the divisien englineers,
os sdditional equipment.

d. British - LVT's were first used in the invasiorn cf
W.LCHeREN. Jsssulting infentry, support canncn, end later supplies
and equipment were ferried oshere. Of 104 Buffeloes dispatched from
0STeXD on 1 November 1944, 27 were completely written off, Owing to
extremely &rducus conditicns, none cf the remaining 77, thecugh still
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mobile, were mechanically fully fit, Of the 20 operating from
BRESKENS, six were completely written off. Battle casuslties were
meinly from mines and sheiling: The nature of these operatlions was
guch as to exploit to considerable sdvantage the capabilities of this
type vehicles The conclusions of the British regarding the Buffalo,
es o result of this operation, are ms follows:

(1) Buffaloes are inveluable as assault vehicles in
an smphibious operation of this kind, Their per-
formence across the flooded and waterlogged country
is better then eny other vehicle aveilable except
the WEASEL. They must be well covered by fire sup-
port end by smcke, ss required.

(2) Buffalo presents a small ‘target when swimming, but
on lend is conspicuous and vulnerable,

(3) Buffaloes should be kept for assault, They require
care and frequent overhaul. After each operation
there is a great deel of meintenance to be done
before Buffaloes can be used again, For supplies
and transport purposes, DUKW's, TERRAFPINS and
WEASELS are suiteble,.

(4) Romds and hard surfaces must be avoided as 1racks
quickly becoms uselsss.

(5) Buffaloes can master a mud covered beach provided
mud is NOT too deep or if & layer of sand surface
exists,

(8) Thick wire obstacles and quantities of fallen
telegraph wire proved sn obstacle., Single coil
concertine end eproa fences cen be overcome if
craft hes sufficient "way".

(7) The Buffalo is mechanically relimble and will per=
form well provided it is regularly overhauled,
properly maintaired and not subjected to the abusas
mentioned above.

For the operation PLUNDER one troop of six Buffaloes wes attached to
each DD regiment, Two of these welicles carried the reconnaissence
perties and the remaining four carried the chespale carpets which were
required 1n the preparaticn of the far bank for use of the DD tanks.
Very close' cooperation between DD and Buffalo personnel is requireel
in order that lanes mey be correctly located and properly preparvd.
This operation was considered successful,

34, Merits and Deficiencies,

a, Merits,

(1) Ability to travel both on land and in the water with
no modificetion or change in the:basic vehicle,

(2) Lerge cargo capacity (4 tonms),

(3) Good mobility in mud.
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(4) Low silhouette in Water,

b. Defiéiencisesi
(1) Still greater mobility .in mud is required.
{2) High silhouette on lend,

(3) Low power - weight ratio reducing hill olimbing
ability when fully loaded,

(4) Lack of ability to trevel on herd surface without
excessive track :damage, )

35. Summary.
a. There is a definite militery requirement for a track
laying emphibious carge carrier for use in'aress containing consider-

able water.

©. There is a requirement for a permenent orgenizetion
equipped and trained with emphibious cergo cerriers.

c¢. There is a military requirement for an amphibious tank
for use in asssult cperations reqQuiring landing of trcops on & hcs-
tile shore.

d. There is a military requirement for permanent amphibieus
tank battalions trained and equipped with these vehicles.

e. For the ususl river crossing operation, the LVT possesses
no marked edvantage over DUKWS and barges, provided the DUKYS are
supported by troops and equipment tc prépere approaches and exits to
the river. )
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CHLPTuR 6

MECHANIZED FLAME THROWERS

36, Description., The two principel mechenized armored fleme
throwers thet wore employed in the Europesn Theater are the British
CROCODILE and the U. S. Model, E4-G.

a, The CROCODILE consists of a British CHUKCHILL or imericen
Shermen tank (medium tenk, M4 series) towing & 6 1/2 ton armcred, two
whesl trailer conteining pressure bottles and 400 gallons cf fleme
thrower fuel. The fuel is diseharged from & nozzle mounted on the
front right hand corner of e Shernen tank or in the bow machine gun
position of e CHURCHILL tenk. Tho fuel is forced to the flame gun
throughk & pipeline thet links the trailer and the tank.

b. The Mechenized Flame Thrower, E4-L, consists of two 25
gallon fuel tenk end pressure ten¥ groups insteélled on the inside front
of a medium tenk, M4 series, plus o fleme gun that is interchengeable
with the caliber .30 bow mechine gun.

cy Pertinent comparative cheracteristics of the CROCODILE
and E4-5 are outlined below:

ITEN CROCODILYE E4-5
(1) Moximum Renge (Thickened fuel) 120 yards 7C yards
22) Fuel Capasity 400 gellons 5C gals
3) Discharge Rate 4 gel per sec 1 gal per seo
(4) Total firing time 100 seccnds 50 seconds
(5) Opersting pressure 250-350 £pai 375 #psi
(6) Gas bottle pressure 3000 #psi 20C0 #psi
(7) FElevation snd Depression 4250 to -100 4279 to -10°
(8) Troverse 450 R end L 20°R end L,
(9) Totel weight of equipment Approx 7 tons 997 lbs
10) Frincipnl armamert emmunition 15 rounds 15 rounds

removed from tenk.

37, The Esteblistment of kuropeen Theater Requirements fcor the
CROCODILE end the =d-5 wrs accomplished prior to D=Dey, but neither
item wes emplcyed with ameriocan forces until September 1944,

|

8. 16 a result of & preliminary examination by amzrican
afficers in the United Kingdom, the British were advised in August
1943 that the imericar Forces hed an estimated requirement for 100
CROCODILES. First U. S. srmy established & firm requirement for &5
CROCODILLS in Februcry 1944,4 end £ formael requisition was immediately
placed with the British for ¢ totel of 115 (making an snticipated
ellowance for needs of Third U.S. Army). This requirement was later
modified to the extent thet only four ChOCODILLES were actunlly des
livered.5»6,7 These wére nssigned to the 739th Medium Tank Bettalion
{Specinl) {Mine Exploder).

b. Eased on advanced technical information received from
the Zone of Interior, & reguirement was submitted 21 April 1544 for
the immediate shipment of one E4-5 flame thrower for cemonstration
purposes, and 100 additional units for early delivery. In July 1944,
First U. 8. Lrmy established & }equ.lremont for 200 E4-5 flamc throwerg
on the brsis of one per medium tank platoon (or 9 per medium tonk bete
talion).8 This demand wes brought about by the apparont necd for u
mop-up weapen for use in hedgerow fighting. The thoater rcequirement
was increased to 333, plus 10 percent per month for replacements, by
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12th trmy Group, 6 September 1944, by brcadening the utove busis
of distribution esteblished by First U. §. army to qinic‘luc.e Third and
Ninth U, S. irmies.” A total requirement for 630 (4515 hod been

pleced on the War Department by December 1944,

c. Te empley fleme throwers, E4-5, & fusl filling kit ond
& servicing kit are required. The Wer Depurtment bnelis cf distribu-
tion for steh of these kits was one kit per five Ed-5 flume throwers.
Tenk compenies were normelly opersting independently from their tenk
battalion hesdquorters with en infantry z*egiment! and combnt cxpcrif
¢nce made it necessary tc incresse the distribution cf the rufueling
and servicing kits te one per three BE4-5 flame throwere, (one per
medium tenk company),10 One set of refill equipmont tnd fucl weighed
6,850 pounds end ccoupied 194 cubic feet. Therofure, it was wlso
necessery to provide ewch tank compeny with one 2 1/«2 lon truck to
trensport this equipment., Fuel wes roquisitiwnoed initinlly cn the
basis of 15 "fills" per month per flame thrower.

38, The Intrcduction of Flonme Throwers into Unlls was dulayed
by continucd postpcrement of shipment ¢f the k4=L Irom the Zone of
Interior, tnd the Limited initinl ocvedilebility of the CROCODILx. Ore
R4-5 was eir shipped to the Turopean Thenter 1% Junc 1944 &nd used for
demenstration purpeses in the United Kingdom, 29 Junv 1944, ond in
Normandy, 23 iLugust 1944, In the initial demonstruation tho Ilome
thrower performed unsatisfectorily, feiling to ipgnite eftor it had beon
refuelled (following o stetic demonstration). As a result, the fleme
thrower pregrom temporarily lost its impotus until combai in the bucage
country prompted o demend for the lotter and more sucetscful domon-
stretion, The initiel shiomont of 100 E4-5's fram the Zone of Interior
had been scheduled for Juns 1944, but was delaycd four menths buesusc
of the necessity for design improvements. The irct bdbulk shipment cf
E4~5's wes mede by eir in September 1944,

a, Distribution was cffected immodiectely on the bagls of
nine E4-5ts per tenk betirlion, with first priority to the scpurnte
tenk bottolions. By the time sufficient E4-5'g had been ruocived
to permit issue to tenk battelions of armored divisions, this wenpen
had fellen intu disfaver, ond Armies wero permittilng them to bo re-
turned tc depots. Sppreximestely twa E4~5t's were instelled in eoch
tank battelion cof the l4th Armcred Division,

b. The £4-5 wos received by tenk battnlions the letter part
of November, sppearing first in Ninth U. 8. Army. . six dey school
wes conducted in the six separate tank bettallons 4n Ninth U, S. Army
by & specinl CWS representative from the Zunc of Intorior and © tecm
of porscnnel from the S$7th Chemicnl WMeintcnanca Company. 4 school
was alsc cperated by the 70th Tonk Bottalion fur repreoentstives from
units in the cther Armies,

¢. The B4-5 was normally installed in modiun tanks, M4L3EZ,
where this mcdel wos oveilable, in order Lo provide the orew and flene
tarower fuel with the maximum armor proteetion, Since this tank had
the 75mm cmmunition stowed in the lowor rull’, +the {lume thrower ine
stallation did not reducc emmuniticn stowagc supucity.

. Gs The four CROCODILES drawn by: the 9th irmorud Group in
the United Kingdom were moved to the Continent an Novesber 1944 and
were used to equip and train a pletoon in the 739th Tenlc Bultelion
(Mine Exploder). :

¢. The British\79th 4mmored Divisicn included & speoinl
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CROCODILE Brigade of three CROCODILE Regiments, Each of these regi-
ments included three squedrons mede up of four troops (platoons) of
three or four CROCODILES and = headquarters of four fighter tanks
(Ses Section 1, Chapter 10 and Appendix 1).

39. The Bmployment of Flame Throwers by Americen Forces wes
limited to seversel isolated, relefively small operstions, The E4=5
wes installed and carried as a weapon of opportunity, while & squede
ron end more often a troop, of CKOCODILES wes given & fleame mission
with a tesk force scheduled t¢ assault a well organized defensive
position,

e, In & few cases the flame from an B4-5 was credited with
hastening the cepitwlation of an enemy force under attack. In most
instances, however, it was considered that the work done by the bow
gw fleme thrower could have been-more sfficiently duplicated by the
coliber .30 bow machine gun and/oz' white phosphorous ammunition from.

- the tonk connen. Seversl typicel sxomples ere outlined below:

(1) The 70th Tenk Battalion received four B4-5's 11
September 1944, they were installed, and two tanks
80 equipped were attuched to the 741st Tank Battal-
ion 15 September 1944 efter one dey of - . _
flame thrower treining, One tenk hed a mechanicel
feilure, but the other tenk was employed in the
esssult of & pillbox on 18 September, with the
following results,

(8} The tonk had tc epprosch within 25 yards of.
the pillbox befors the flame could resch the
embr sure,-

(b} The flome e.ppearéd te lack the proper pressure;

(¢) The pillbox ettacked was monned, but the
flame thrower was unable t¢ reduce the defense
of this fortification, and it was nct cixptured
by the infantry during the engagement.l

(2) fTwc Ed4-5 cquipped tenks were employed with three
« other tanks from the 709th Tenk Battelion in the

assault of & section of woods neer VOSENACH,
Germany, in November 1944. The tenks transported
the infantry almost to the wocds with the flame
tenks in ection, The infantry dismounted, pressed
the attack, meeting little oppasition. No known
capualties were produced by the flame. -However,
the mission wns successfully scecomplished.

(3) The 743d Tank Battalion employed flemo' three times
during the drive from the ROBR River to the RHINE
River. One tank pipned down an anti-tenk crew with
high explosive fire from the tenk gun, and routed
the enemy inta & nearby woods by flaming st the tank
clesed to the gun position, This tank also attempte
to flame some German infentry lying in ditches at
the sides of = road,. but the bow gunner forget to
turn on his ignition switch, and sprayed the enemy
with a wet burst. Another tenk employed fleme to
drive 22 of the enemy into ceptivity from & house
situsted on o sharp slope sc that the tank could fire
its 75mm gun intc the upper floors conly.
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(4) In April 1945 a fleme tenk of the 736th Tenic Bat-
telicn wes used in ccnjunction with & loud speaker
tenk tc encourage e group of Hitler Jugend ond s3
troops in GROWNGEN, Germeny, to surrender, The f£lume
tank wes cnly ablc to ferce these fenatteal troops
to abrrdon & burning house end mcve te ancth’cr.l5

be Considerable difficulty wes encountsred in cbtaining
satisfeetory perfomence with the E4-5, and using troops in meny in-
stances develcped & pronounced antipethy for this weapen fer the fcl-
luv,j_ng rersune

(1) They initially feared the edditicn of the flame
thrower fuel tc the inside cf fhe tenk, and the ceeompenying incresse
in the nlrecdy intensely dreeded fire hazsrd,

(2) The renge of the flame thrower wes too short, viz.,
less thon thet cf the highly effective Germen hol-
lew cherge enti-tenk weepons. In =ctusl practice
the working renge of the fleme thrower was only 30
tc 40 yurds.

(3) The E4-S and the B4R2-4R3-5R1 (later medel which
wes shipped ageinst o mejerity of the Thegter’s
requirement) were nat mechenically relieble, Ccn-
sidereble difficulty wns enccuntersd in cbtnrining
igniticn; perticulerly in firing British "XV type
fuel., Units were recéived with o veriety of mechan-
icel defcote, Other perts friled through mcdercte
usage.13 The failure <f this weepcon t. precve it-
self in combat was further exeggereated bty the fol-
lowing factors:

(¢) There was an initiel shortege of quelified
instructional perscnnel to facilitete the pro-
per intreducticn zf the B4-5.

(b) The 14-5 was hurried intc combat before the
cperating perscennel were properly treined snd
thereughly femilier with their new weepon.

(4) The i4-5 instslloticr hindered the ell-importent
escape from the tenk., The transmission fuel grioup
(4R3) blocked the slternate sscape hetch of the
driver and essiwtent driver; which had to be used
by them in the event the tenmk cannon was centered
over their own hatch. Ccnsequently, this sdditicnel
fuel copecity wes nct retained by & majority of
units, Also the pressure bettle in the sponsen
fuel group mede the exit frcm the bow mechine gun-
nerts hatoh more diffieuit.

(5) The limited fuel cepecity necessitated frequent
refuelling snd recherging.

¢. The Lmericen Forees cbtained one squedron of ChUCODILeS
of the 141st Regiment, Reyal srmered Corps, from the 2lst Amy Groug
for use by the VIII Corps ¢f Ninth U. S. army in the captu;e of BR%DT,
France. The employment of these CHOCODILES materielly assisted this
assault, Nanth U. S. Army elsc cbteined e British squadron fcr the
better part of the campeign botween the WURM, KOER and RHINE Kivers.
The squadren wes ettached to various divisional units for assault

- 29 -



operations. Some of the principel engagements are outlined briefly
below:

(1) The CROCODILES of Squedron B, ldlst Kegiment, Royel
Armored Corps were successfully employed with th;
116th Infantry Regiment, 29th Infantry Division to
essist in cleering pillboxes in the apprsach to Fort
Montberey in the BREST defenses, 14 September 1944;
end also in the asseult of this fort 15 and 16 Sep-
tember (See Appendix 2).

(2) Squedron B, lst Fife end Forfar Yecmanry (British),
was employed on three occasions by the 24 Armored
Division in the advance between the WUK: and RGER
Rivers, 18 - 22 Wovember 1944, Two troops were et-
tached to a task force in Combat Commands "A" anc
"B", each task force employing a troop 1n the assault
ageinst three strongly defended towns,l3

(a) The CROGODILES were only of moderate success in
the assault of FREIALDENHOVEN es the infantry
lagged behind the flame throwers and did not
repidly close after the edge of the town was
flamed. However, the town was cceupied and
cleared on schedule 20 Yovember.

(b) The CROCODILES were of material success in the
capture of GERONSWEILER trat seme dey. The in-
fentry advanced with the CROCOLILES as they
razed haystecks and buildings, firing a hcle in
eech building with the tank camcn and firing
the flame thrower through the hcle., Adequate
flank protection was afforded by fighter tenks,

(¢) A troop of CROCCDILES was ccmmitted singly in
the last stages of e costly assault of NMoRZEK-
BAUSEN 22 November, end &ll four CROCODILES
were destroyed by enemy scticn.

d. The CRCCODILE platoon of the 739th Tank Bettslion wes em-
ployed with the 2d Armored Division ir Merch and April 1945 efter the
crossing of the RHINE, but there was little opportunity to employ flame
and tho platoon was frequently assigred road block missions during this
fluid period,

e. The British Forces employed the CROCODILE more extersively
and with considereble success. In the asseult of LE HAVKE coordisated
day and night ettecks were made with ‘the 49th Infentry Division end one
squedron of CROCODILES, with the flame terrifying end completely de-
morelizing thc enemy. Resistance was repidly disintegrated &s the
enemy ran to the flanks of the flame to surrender.1b fthe cxperience
of British and Cenadian Forces indicated successful employment of flame
throwers was characterized by the follcwing;

(1) fissignment of well-dcfined objectives suiteble for
flame.

(2) A& cerefully prepared plan which includes covered ap-
proaches, flank protection, maximum fire support,
end judicious usc of smcke to get the I'lame throwers
to their objectives with minimum casualties from

anti-tenk weapens.
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(3) Thoroughly treined operating personnel.

(4) Employment of flame throwers in numbers rather than
individually.

(5) Infentry immediately exploiting the demoralizing
sffect of the flame.

40. MNerits and Deficismcies of the CROCODILE.
a, Merits.

(1) Provides a flame thrower snd reteins ell of the fire
powsr of the tenk.

(2} Provided longest range and largest fusl capacity of
any model flame thrower available to the Europeen
Theater.

b. Deficiencies.

(1) Trailer installetion restricts mobility of tenk with
respect to backing up or negotieting sharp turns.

(2) The pintle line connecting the trailer and the flame
gun "blew out" occasionally.

41, Merits and Deficiencies of the Flamé Thrower E4-5,

B, Merits.

(1) Provides a flame thrower and retains the principal
fire power of +the tank,

(2) Simplicity of installation.
b. Deficiences.
(1) Range too short,

2 Limited fuel capeacity necessitates frequent refusl-
P ¥ q
ing,

(3). Installetion of fleme tarower inside of tank:

2) Makes rapid escape from tonk by driver and bow
: Yy
gunner more difficult.

(b) Incresses: crew members' fear of epparent fire
hazard, ’

(4) Mechenically umreliable,
42, Several Additional Mechanized Flame Throwers were considered

by the European Theater snd one additionsl model (Cansdisn) was erw
ployed.

&, The British developed the SALAMANDER during the Summer of
1944, and demonstreted it in September 1944, This vehicle consisted
of & medium tank, M4 Series in which the. fleme gun of the CROCODILE
hed been installed in place of +the 75mm gun, end fusl tanks (250 gel-
lone) and pressure bottle installed inside the tank. No requirement
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was esteblished for this vehicle since the British considered the
CROCODILE superfor because it rethined the tank cannon as princi-
pal armement and had greater fuel capacity. At that time, Americen
representatives anticipated that the E4-5 would setisfy their flame
thrower requirements.

by The European Theater requisitioned “en mechanized flame
throwers, El12~7Rl, and accompenying technical personnel in February
1945 in order to complete an ecceptance test desired by the Chief
Chemical Officer, Army Service Forces, and at the same time permit
Army Commanders to determine firm requirements based ‘on tacticel per-
formance.t7 This flame thrower corresponds in principal to the
SALAMAKDEK described in paragraph &, above, and employs the American
developed "Q" gun, However, this shipment was diverted to the South-
weet Peeific area in jay 1945, A new requirement for the shipment
of five mein ermament fleme throwers wes immediately established in
order to permit demonstretion and practical training of this new equip-
ment prior to redeployment of armored units to the Pacific,l9 It was
considered such a use of this equipment might elso serve to overcome
the prejudice American troops bad developed with regard to operating
mechanized flame throwers. The shipment of this latter requirement was
cancelled in view of V-J Day and the cessation of direct and indirect
redeploynert tc the Pacific from the European Theater.

c. Cenadian forces employed & limited number of WASP dK II
flame throwers with results corresponding to those obtained with the
CKOCODILE. This vehicle consists of the CROCODILE gun instellation
plus fusl end pressure tanks mounted on'a Eren Gun Carrier. The
CKOCODILE wes generally preferred to the MASP beceuse of its superior
armor protection, fire power, and fuel capacity.

43, Sumnary.

a. The combat experience of the hurcpean Theater confirmed
the need for armored mechanized flame throwers to assist in the assault
of well-organized, defensive positions.

b. The CROCCDILE was the most reliable and effective mechan-
ized flame thrower employed in the ruropean iheater.

¢. The mechenized fleme thrower, E4-5, was unsatisfactory
for the following reasons:

(1) The range was teco short, viz., less than that of
German hollow charge anti-tank weapons.

(2) It could not be relied upon to function properly in
combet, :

(3) The installation of the E4-5 hindered. the¢ rapid
escape of the driver and bow gunner from the tank.

(4) Limited fuel capacity necessitated frequent refuel-
ing and -recharging.

d. The deficiencies listed in paragraph ¢, abdove, should .
be avoided in the design of future principal armement or "acoessory
type mechanized flame throwers.

e. The following action must be taken to insure supcessful
employment of a reliable, effective flame thrower:
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(1) Well-defined objectives suitedle for flame should
be assigned,

(2) The attack should be carefully planned to include
covered approeches, flank protection, maximm fire
support, end judicious use of smoke in order to
permit the flame¢ throwers to reech their cbjectives
with minimum casuslties from enemy fire,

(3) The cperating persomnel should be thoroughly
trained.

(4) Flame throwers should be employed in numbers,
-rather than individually.

(5) Infantry should immedietely explozt the demorel-
izing effect of the lame.

fv No definite concluaions een be drawn with regard to
the relative merits of & principal armement type fleme throwsr as
compared with an "accessory"‘type flame thrower (sdded to the tank
without decreasing fire power), since the principal armement type fleme
thrower was not employed in combat. However, for future guidence, the
experience of the Burepean Treater indicated that;

(1) The fire power of the CRGCODILE and the B4-5 meter
ially essisted the advance of the flame thrower tenk to within flame
range.

(2) To insure successf{ul employment of the CROCODILE
and E4~5 it was necessary to provide the same over-watching and flenk
protectien with fighter tanks as would be required in the employment of
a principal ermement type flame thrower,
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CHAPTER 7
e ——
CDL TANKS
—T———

44, Brief description and history.

e, The CDL tenk is an M3 {Grent) Medium terk with the 37mm
gun turret removed and & special scarchlight turret instelled in its
place. The special turret is divided lengitudinally into two compert-
ments, the left compartment providing spece fer the CDL operetor end
his various controls and the right compartment conteining the carbon
erc light and reflectors. The light beam is formed by & parabolic ¢l-~
liptical reflector located in the right forward part of the compertment,
wher.ce the beem is directed onto & flut ellumimum mirrcr loceted in the
rear. of the turret. The beem is then }?iojectcd through & slit two inches
wide and twenty-four inches high located in the center of the front of
the turret. The beam, 1.9% wide verticelly end 199 wide korizontally,
has & vertical height of 34 yards and a horizontal width of 340 yerds
at 10C0 yards. Optical elements erc so srranged with respect to the
slot that the possiblility of extensive damege due to small arms fire
entering the slot is remote. The light, therefore, can be expected to
function until the tank itself is destroyed by anti-tank fire. 4 shut-
ter is provided whereby the light may be mede to flicker at varying retes
up to twe flicks per second. The purpose of the flicker is to dezzle the
enemy end cause him discomfort by preventing his eyes adjusting them-
selves to elther light or darimess, 1In addition to the white light,
eithcr a blue or en amber light may be produced by suitable filters
‘which ere provided, The effect of a combination of dluc and smber lights
by edjecent tenks is to illuminate the target with white light, whereas
the enemy is confused in his ranging by the colors, CDLs with blue lights
eppearing at & greater renge then those with ember lights. The turret
can be rotated 1809 in either direction., The besm cen be elevated or
depressed 10° from the horizontel.

b. The primery mission of CDL tanks was to provide illum-
inetion in order thet simed fire might be piaced on the terget. The
syoondery missions were (1) to confuse ond dazzle the enemy by means of
the flicker, varicolored lights and surprise effect of & new weepon, snd
(2) to provide protection to our own standard tanks end foot troops ty
means of the trisngles of dorkness formed between edjacent lights. It
wes intended that the above missions be sccomplished by employing CDL
tenks in maess in an eppropriate sitvation.

c. The pseudonym CDL (Canal Defense Light) wes given to
the project in 1939 in order to insure secrecy. Such informetion as had
to be given te interested parties cnly referred to high-powsred search-
lights, required -for the defense of the Suez Csnazl., The entire develop-
ment was carried aut by the British snd wes released to the U. S, in
October 1942 subject to thc conditions that (1) the equipment not be used
in action by U. §. forces n the first 1xstence without prior reference
to and sgrecment by the British #er Office end that (2) the menufwe ture
of eny CDL equipment in the U, 5. be underteken by different firms in
order tc msintsin secrecy, the various comgonents being finally essem-
bled under military supervision. Secrecy was actually maintained until
the Rhine crossings in March 1945,

. d, The DL tenk was also known &8s the LEAFLET among U5
troops, This designatjon wes later dropped to svoid conf'usiox‘}. The
vehicle was shipped wader the nomenclature “Shop Tractor T-107.

45, Qrgenization and training of units.
8. TU.S. units - The 701, 736, 738, 739, 740 end 748 Tenk
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pattelions were orgenized under T/D & E 17-453 end were equipped and
trained with CDL tonks under supervision of the 9th and 10th . rmored

. Groups. In mddition, the 526th Armored Infontry Battelion, the S3Bth
end 554th Ordnonce Compenies, HM (Tk) and the 150th Stetion Hospital
were included in the project. The trsining wes cerried out in wtmost
soorooy et Fort Knox, Kentucky mad at the Dessrt Treining Centor,
Calil"ornifh Training oi‘ the units wes completed et vericus times be-
tweon December 1943 (736th end 748th Tenk Bettalions) and 4pril 1944
(739%h Tank Battalion). The Medium Tenk Battelion, Speciel, consisted,
in brief, of e Headquerters Company, & Service Compeny and three MNedium
Tenk Compenies. Each tenk company consisted of three platoons of six
¢pL Tenks and one stendard fighter tenk esch. Battalion hecdquarters
onteined three, end each tenk compesny two stenderd fighter tenks as
commend tanks. Totel for & bettalion -~ 54 CDL's end 18 fighter tenks.

b. British wnits -.The 35th Armored Brigede (CDL) con-
sisted of three regiments of three squedrons eech, HEeach squedron con-
tained three troops, eoch of six (DL tenks and two stendard fighting
tenks. Three stenderd tenks were assigred to squsdron headquerters snd
four to regimentel-hsadquarters for commend purposes. The regiment thus
contrined 54 CDI- tanks ond 31 stendeard fighter tenks.

¢. Neither the British nor the U, S. CDL units were em-
ployed in combet in their CDL role. The sdequacy of the orgenizetion

cannot, therefore, be commented upon,

46. Tecticel Doctrine.

8. It wes considered thet for meximum effectiveness and
greatest possible exploitation of the element of surprise, CDLs should
be used, st least initially, in mass.3 The CDL tenk end tenk units can
be employed offensively or defensively, by dey or by night. Daylight
employment is identicel to thet of ordinery trnks and offers no adven-
teges ovor the stendard tenk units.? If employed defensively, particu-
larly in daylight, the CDL unit is hendiccpped by the same limitetions
8s eny stenderd tonk unit employed defensively. .

b. The cheracteristics of the (DL tanks are; firepower,
armor protection, mobility, shock action and illumination. Employed:
ot night under proper conditions, the enemy is illumineted by the beom
whereas our own troops, other then the CDL itself remeins in darkness
betwsen or behind the beems, The flicker end the colored filters elso
may be employed to further discomfort end confuse the enemy.

c. Ths (DI, compeny is the besic tactical unit. Stenderd
formetions are the line, wedge, echelon or box. (DL tenks ere so placed
thet the terget sres is illuminated by overlepping beams. Beams ere
turned on intermittently, by pletoons, to focilitate forwerd movement in
derkmess end to permit replacing cerbons. Standsrd fighter tenks are
placed sither on the flanks of the platoons or in the intervel between
CDL tenks. Normel intervél between CDL tenks is 25 ysrds.

4. The flicker snd color festures are uot normelly employed
at renges less than 500 yards.

¢. The plan bf attack must be kept simple, with & minimum of
compliceted menmeuver or changes in directions 1nvolved.

f£. The (DI, is particulerly sensitive to terrsan and weath(.er.
Its effectivensss is largely lost in hilly or mountainous terran}, in
woods, villeges and towns, or in fog, smoke or dust, IT.s ei‘fec?lveness
is grestest in flat; open country, with winterrupted line of site from
tank to target.
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g, As is the case with other tenks, CDL's cunnot be employed
alone. The mttsck must be properly supported by air, artillery, infan-
try end other temks. C(lose coordinetion between CDL's end infantry is
particularly important. The proper proportion of irfantry is not avail-
able within the CDL orgenizetion end infantry must, therifore, be ob-
toained from other sources. Ten deys femiliorization and training is
considered essentinl for proper coordinetinm of o CDL-Infentry sttack.

47, CDL units were never used 1n combat as such. The reesons for
this were twofold: (1) The need for standerd type tank bettclions snd
mine exploder bettalions necessitatcd the conversion of CDL battalions,
(2) The high security classification imposed on the equipment preclud-
ed the training of supporting wrocops or their femilimrizetion with the
capabilities end limitations of the CDL ejuipment. Commenders knew
little of the project and thus hed not considered the possibility of
its use ir their plens.

a., After the invasion of Hormandy, it beceme epparent that
the required retio of seperste tank battslions te infantry divisicns
was at leest one to one. This was necessary to permit & particular
tank bettelion to remein ettoeched to the same infentry divisicn in order
to develop the necessary tank-infentry coordination end cooperation
essential to succeseful combat. The troop besis did not permit this
end thers were not enough tenk batualions in tne zone of +the interior
to 'supply the deficiency. The trcining of a CDL bpttrlion in the role
of a stondard bettalion is & relatively simple matter, the tenk chasses
being similar end the seme type tenk comnon being mounted on each. The
value of the tenk-infentry teum hed been proven in comket. The combst
velue of the CDL was still unknown. Consequently ETOUSA requested au-
thority en 23 Cctober 1944 to convert four CDL bnttslions to standcrd
battalions.? This authority wes granted by the Wer Depertment snd the
701, 736, 740 rnd 748 tank bottmlions were converted, The compietion
of . this conversion wes considerably delaywd due to the insuff‘iciencjr
of M4 msdium trnks with which to equip these battslions. The conver-
sion of the 736th and 73%9th battolions into mins exploder battalions
is covered in Chapter 10. By this time, the Armored Infsniry betta.
lion and Ordnence Mcintenence Compenies had nlreody been remcved from
the CDL project, having been required for other use.

(1) The persomnel of the 3Jritish 35th Armored Brigede
‘were required :.s replacements in their standard tank
units and were so used.

(2) On 17 November 1944 = request for two CDL bettalions
end o group heedquarters wes reoeived from 6th Army
Group. &t the time reorgenizetion of the bettalions -
hed ngt proceeded beyond recall. The need for stan-
derd bottelions was such, howsver, that this request
we.s refused, unless 4th Army Group hed planned e
spocific cperation around these tonks. Since no
specific operation hed es yet been planned, the units
were not furnished.

b. During the latter part of September snd the esrly deys of
Gctober, Colonel Welter Burnside, Commending Officer 10th Armored Group -
(CDL) reconnoitered the terrain on the fronts of the armies of the 12th
Army Group for the purpose cf determining the suitsbility of the ground
for CDL use. The terrain in the sectors of the VII and XIX Corps was
found to be suitable. Genersl Corlatt, Commanding XIX Corps, steted he
intended using CDL's i1n & night sttack provided the Army Commender ap-
‘proved and allocated the CDL units. General Hodges, Commendirg First
U. 8. Army stated that he would require a demonstretion of the equipment
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prior to rendering a decision es to whether or not the equipment would
be used in the attack anc whether & rehearsal of the participating
troops would be required. Due’ to the high security classification (ToP
SECRET), the demonstretion could not be arranged without prior ciear-
ance from SEAEF. Accordingly, Colonel Burnside drew up a plsn of ettack
utilizing & CDL task' force and presented it to 12th Army Group together
with a request for a clesrance for the necessary demonstretion and pos«
sitle rehearsal. He was informed at this time thet use of the ¢DL in
that rele would be disapproved as orders for the conversion of the CDL
battelions hed been issued and thet it would be necessary for the Group
ta turn in its CDL equipment and proceed with ghe conversion to stenderd
type units. The plen, therefore, was dropped.

48. Employment. Although CDLs were never employed in the assault
role, the vehicles were used extonsively during and efter the Khine
crossing for the purpose of illumineting bridge sites end for detzcting
floating mines, barges, swimmers, etc. thet might be used by the enemy
in &n ettempt to destroy the bridges. During the early stages, part of
these operations were conducted under fire, and the fire power of the
CDLs 'wes occasionslly used, particulsrly to destroy floating objects,
After the battle hnd moved to the kast, the CDL continued in use at the
bridge sites, primerily for the purpcse of facilitating meintenance end
repeir of the bridges, For the latter purposo, ordinary ssarchlights
would have sufficed and would have provided more efficient illuminetionm,
but they were not readily evaileble and the CDLs were used ir lieu
thereof.

B, Ninth U. 8. Army Ares - Compeny B, 739th Medium Tank Bat-
talion (Mine Exploder) was equipped with (DL tanks fer the operation and
commenced their mission of illumineting bridge sites in the Ninth Army
sector on 23 March 1945. 1Umtil the fer bank was entirely in friendly
honds considereble smoll arms and ertillery fire was experienced. On
1 April the unit moved emstward and wes engngad primarily in previding
illumination for various Engineer progects g

k. First U, S. Army isrea - 738th Medium Tenk Bettamlion (Mine
Exploder) commenced CDL operations at the KEM.GEN BRIDGE on § Merch
1945 with four CDLs of Compony C assisting the kngineers in erecting a
boom by furnishing illuminetion. sdditional CDLs from the seme company
wers mdded to the project es required. Company A with six CDLs com-
menced operations along the'Rhine on 21 March and Compeny B cn 23 March,
These operstions were conductod under considersbic artillery fire cnd
occasional air ntteck. CDLs operstions terminated on 18 ipril when the
battalion moved to the eest.

j¢. Third y. S. Army -- Cne platoon from esch of the four letter
companies of the 748th Tank Betbelion wes equipped with seven ¢DLs cach,
These were used to illuminrts bridgo sitos et ST GOaR, BAD SL.ISIG end
MLINZ. This mission continusd until 9 Aoril 1945,

d. Fifteenth U, 3. Army ~ Conurol of Rhinc orossinge having
pessed to Fifteenth U.S. Army, responsibility for illuminetion of the
crossings fell to the XXII and XXIII Corps, Nc frained CDL units or
personnel were availeble, Personnel, therefore, was drewn from Corps
Lrtillery and treined by instructors borrowed from the 738th Tenk Bat-
talion. CDLs were used statically to provide illumingtion from 15 April
to 1 June 1945. CDLs proved uneconomical and difficult te mainteain when
used in this role and were graduelly replaced with re-conditioned cap-
turec Germen searchlights.

49, Infra-red Developments - Inflormation was received at ETOUSA
in July 1944 of the development cf a CDL type tank equipped with
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infrea-red light ond suitable viewing devices. The cdvantages of such

a device over a stenderd light ere meny, In sddition to its rbsolute
invisibility by personnel not equipped with suiteble viewing devices,
its superior ability to penetrnte fog or smoke mig;h{: well render it use-
ful for day use under conditions of poor visibility., If stenderd tenks
snd accompanying foot troops could also be equpped with effcctive view—
ing devices to ensble them to teke sdventage of the invisible light, its
effectiveness would be further enhenced, No infraered equipped CDL ever
ectually rooched the theater, hence the ability of the development tenk
to accomplish the above cannot be commented wpon. The theater comeurred
in this development.l

50, Summary.

e, The introduction of = new wecpon, particulerly a secret
weepon, on the battlefield without prior indoctrinstion of the troops
that must work closely with that wsapon, 18 imprectieal,

b. 4ny organization intended to employ a highly clessified
weespon in combet should include the erms and services necessery to the
¢lose support of the troops employing that weapon.

¢. For proper training and employment of a sscret wenpon
such as the CDL, & speciel organization thet includes the necessery
supporting erms and services, is superior to a group or groups of
separate speclel tank battelions.

d. Development of speciel night fighting equipment should be
continued.
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CHr PTER 8

TANK ROCKET LAUNCHERS

51, Description,

8. The T-34 is & 60 tube 4,5 inch multiple rocket leuncher
designed to be mounted above the turret of the M4 (Shermar) medium
tank., The rockets are discherged electrically from inside the tenk
st the reate of one round eech helf second, The 60 rockets can thus
be discherged in 30 seconds. The lsuncher is linked to the gun tube
and is elevated and depressed by means of the gun elevating mechanism.
The leuncher rotetes with the turret. WMaximum ronge is 4000 yards,
Range dispcrsion is considcrable end wes found to be wnpredictable.
The launcher cen be jettisoned from inside the tenk.

b, The 7.2 inch muliiple rocket leuncher M-17 is o tenk
mounted leuncher with similar mounting, firing and jettison features
as the T=34. Two types of ammunition are supplied for use with thas
leuncher, The Rocket, HE 7.2 inch, T-37 weighs 61 lbs, hes a meximum
range of 230 yards end is intended for demolation work, The Rocket,
ges, CG 7.2 inch T-21 weighs 51,8 1bs &nd hes a ronge of 3430 yerds.
The leuncher fires 20 rockets, cithdr selective or ripple fire. None
of these lsunchers reeched the European Theater in time to be used
operationslly,

52, Use in Combat,

e, One operation employing e large number of rockets was
plenned. Thirty rocket lsunchers were installed on the tarks of the
743d Tenk Battelion end training was conducted under supervision of the
7th Armored Group. The operation, involving en atteck by the 30th
Infentry Division was scheduled for the middle of December. The German
isrdenncs offensive of 16 Docember prevented the mounting of the stinck
end the 743d Tank Battzlicn jettiscnmed all leunchers and moved to the
threatened srea. They were never reingteiled.l

b. “Leunchers were also installed at various times and in small
numbers on tanks of the 2d, 4th, 5th, 12th and 14th Armored Divisions
and of the 712th, 753d end 78lst Tenk Battalion. It was generclly felt
thet the results obteined could be better cbteined by use of artillery
and mortars, leaving the tenks free for their own job ond own method of
fighting, rockets, if used, being morc effectively employed by crtillery.

53. Summery.

o, Users felt that the addition of the T-34 rocket launcher
to the normel tenk armament umneccessarily compliceted &n slready very
complicated vehicle end detrscted from its primery role of assault by
direct fire, It wes clso felt that the leruncher could bs used as ef-
fectively when mounted on & truck or on the ground, protection becing
afforded by remote control firing. Speoific deficiencies noted were:

(1) Frequent misfires.
(2) Excessive range dispérsion, precluding overheed fire.

(3) Jettison festure did not always work.

b. Inssmuch ss the 7.2 rocket launcher was not used in combet,
no conclusions os to its vnlue can be drewn. There is, however, © need
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4.5 Inch Multiple Rocket Launcher T=34

7.2 Inch Multiple Rocket Launcher M 17
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for & rocket launcher, mor*i:ar, or other weepon specifically designed
for the purpose of destroying fortificstions, pillbcxes, walls, and for
other demolition work, mounted in or on & heavily armored vehicle snd
copable of being fired from within the vehicle.
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Chespale Fascine (8 ft) carried on AVRE

Chespale Fascine used in bridging ditch
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CHAPTSER 9

ENGINEER ARMORED VEHICLES

54. General. Armored engineer vehicles being constructed on
stardard Tank chesses, ana having che genersl appeartnce of o tonk,
are often erronecusly called -engineer tanks, Through leng usage, n
tank mey be defined as an armored track laying combet vehicle, de-
signed to destroy the enemy By meens of its fire powor, shcck sction
ond mobility. On the other hand, the armored engineer vehicle is de-
signed for purely engineer work, ond as such mounts & minimum emount
of ermament. It is unable to accomplish tork missions effectively
and any attempt ti use it as e tonk will prevent its accomplishing its
cwn job properly.

S5. AVRE is basicelly & British CHURCHILL tank stripped. cf
its gun end stowage. It was designed to carry & orew or sii demolition
men, together with hand pleceeble charges. A shaped charge of HE con
be projected to @ rarge of 80 yerds from & 12 inch epiget mortar ine
stalled in the turret. Three crmored engineesr regiments of the 79th
Eritish srmored Division were equipped with 4C LAVRE's ecch.© Meny
additional contrivunces for use om the AVRE have been developed, Some
of the more successful are noted below.

a. The SBG assaultl bridge, whioh mounted on the nose of the
LVRE, could carry 40 ton loeds over wet and dry gaps up to 30 foot sper,
or soale sea walls, It could alternatively be mounted on e trailer and
towed.

b. The Fascine, a 7 foot diameter bundle of chestnut paling,
could also be carried on the AVRE and dropped in ditches, craterz and
the like.

¢. The Sneke and CONGER cculd be operated frem the LVRE.

d, The Bobbin, o 70 foot roll of pre-fabricated matting,
could be mounted on the AVRE and rolled mcross patches of boggy ground
to permit the AVRE to cross, followed by other vehicles.

¢. The Skid Bailey, consisting of a 60 foot Bailey {pre-
febriceted truss bridge) mounted on s«ids, could be pushed by an LVRE
to the place required.

6. Bridge Leying Tanks, In dddition to the bridging devices
covered il paragreph ¢ above, the British developed the ARK. This con-
3ists of a CHURCHILL tenk with the turret removed and trackways in-
stalled slong the top of the hull. By plecing itself in the ditch or
other depression requiring bridging, the ARK could thus provide &
54 foot span, other vehicles simply ruining.over the ARK. There was
no U, S. :ounter-part te this vehicle.

57. Engineer Armorsd Vehicle (US).

a. The reguirement consists of & tenk of the mediun serie-&}
currently used by the aermored units end modified to adapt it to engin-
eer requirements. The modification should consist of instelling a hull
door in each side and removal of the gun and mount and ammunition recks
to provide stowage for demolitions and other engineer equipment. It
should have sufficient space inside the hull to accommodate & crew of
SiX men and 1200 pounds of explosives, and should have the following

attachments:
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"Petard" (Spipot Mortar) mounted on AVRE

"Flying Dust Bin", 20 1b., charge fired from Petard
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b.

(1)} A launcher for projecting charges capable of re-

ducing wells, plllboxes, and barricedes., It should
throw a 30 pound demolition charge up to a distance
of 300 yards and be designed so the charges can be
loaded and fired from within the vehicle without
exposing the crew.

(2) 4 dozer blade i‘of clearing paths through rubdle, re~

peiring approaches and peths through natural ang
artificlal obstacles and other missions requiring a
dozer under fire. The dozer should have sttachments
for placing prepered charges againat walls and other
obstacles and provisions should be made for attech-
ment of removable testh to the blade for use in mine
removal.

(3) #ttechments to permit it to mount, when required for

special missions, m short span bridge and = rocket
launcher,

4 Snake pushing and pulling attachments,
P g P

The epgineer asrmored vehicle modification kits, consisting

essentially of the modificetions listed above, did not arrive in the
furopean Thester in time to be instslled and used in combet, It waa
intended that the armored engineer vehicle be included in the Medium
Tank Battalion (Specisl) (Mine Exploder) and in the Engineer Battalion
of the Infantry and Armored Divisions.

Ce

The militery characteristics of the Engineer Armored

Vehicle are those described in Inclosure Number 6-0 of the Report of
Army Ground Force Equipment Review Board (Engineer armored Squed
Vehicle) and meot the initiel requirements.

1,

2.
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CBAPTER 10

SPECILL EQUIPMENT ORGANIZATIONS

SECTION 1

U._S. &ND BRITISH ORGANIZATIONS

58. Two methods of introducing special equipment were tried. Tn
the British Army the (9th lrmored Division wis created to train the
operuting personnel, supply and maintain the equipment., In the U. s.
Army the special equipment was at first Superimposed on the existing
combet crganizetions., Later, conventional tenk battslions were con-
verted to speciel equipment battalions,

59, U. §. Battelions.

2. The need for a special equipment battalion, to operate mine
exploders ard other type specjel armored equipment commensing to srrive
in the theeter, having become -epparent, the 12th Army Greup, on 6
Lugust 1944 requested approvel of the reorganization of three of the
5ix CDL battelions into speciel equipment battalions., This wes approved
by SHLEF on 5 September. Due to the possibility of jeopardizing the
security of the CDL by this move, approvel by the British wes requested
ond obteined. Accordingly, on 24 Septemkber 1944, Hesdquarters Europesn
Theater of Operations directed Commanding General, United Kingdom Bese
to reorgenize and train under the 9th Armcred Group two Tank Battelionms,
Special, as Speciasl Equipment Bettalions. /ilthough the 12th Army Group
hed recommended that esch of the thres letter companies be orgenized
identicelly, each with & platoon of five tank dozers, & pletoon of five
T1E3's snd & platoon of three CRABS and tkree TlEl's, Headquerters
Buropean Theater of Opereations directed thet sach battelion contein one
compeny of 18 TlEl's and two companies of 12 T1E3's and six dozers each.

b, The 738th and 739th Tenk Bettelions (Speeial) were selected
for conversion &nd on 24 November 1944 were assigned respectively to
the First and'Ninth U.S. irmies.

¢« On 27 December 1944 the Commanding Generels, First and
Ninth U.8. Armies were dirceted to submit recomrendetions regarding the
T/0 & E to be adopted for Medium Tenk Battalions, Special (iine
Exploder). The recomendations of the two armies based on operational
experience were.es follows:

FIRST U.8, ARNMY
(1) Bn Hg & Hg Co

(2) Compenies i, B, C, each having
{8} Co Hq

(o) 2 Tenk Platoons eech consisting of
2 TIEl's, 2 T1E3's, 1 Tank Dozer, 1 Fighter Tank

(c) 1 Support Tank Platocn consisting of 1 TIEL,
1 TE3, 2 Tenk Dozers, 1 Fighter Tank

(3) Service Company
NINTH U.S. ARMY

(1) Bn Hq & Hq Co
-5 .



(2) Companies A, B, C, each consisting of
(2) Coxg

(v) 2 Mine Exploder Platoons each consisting of
4 T1E3!s,

(¢} 2 Mine Exploder Platoons each corsisting of
5 Sherman Crabs.,

on 27 May 1945, Headquarters 12th Army Group forwarded the recommendam
tion of the two armies which had utilized the mine exploder tattalions
and recommended that consideration be given to the organization of mine
exploder battalions: on the besis of one per field srmy, each battalion
to consist of three balanced teems, The mission of these wits wes not
only to include minefield clearance but also the attack of certsin for-
tified ereas requiring the individual or combined employment of mechan-
ized mine exploders, engineer tanks, tenk dozers, demolition snakes,
special demolition parties, flame ‘bhroger tanks and such other special
" armored equipment as mey be.developed. .

60, 6638th Enginser Mine Field Clearance Company {Provisionsl).
This wmit wes activated as the 661l7th Engineer Mine Field Clearance
Company on 21 August 1943 in the North African Thsater of (perations, =nd
was redesignated 6638th Mine Field Clearance Company on 1 November 1944
in the European Thester. The equipment varied with availability and re-
quirements. It consisted, et various times, of tank dozers, mine ex-
ploders T1El, TLlE3, end flails, an improvised bridge laying vehicle con-
sisting of a tank recovery vehicle M32 with welded brackets cerrying =
bridge suspended from the front, and & modified CHURCHILL tank with a
small box girder bridge, The Company contained seven officers and twe
hundred nireteen enlisted men and was so organized thet it could be
broken down into detechments. One detachment normally was atieched to
each corps, where it operated undér the Corps Engineer, usually further
attached to sn engineer wnit of the corps, It was disbanded 18 August

1945,

6l. BPritish Units.

8. In April 1943 it wes decided by the British to concentrate
8ll their specialized armor in the 79th Armored Division in order to aid
in the development end employment of this type of equipment and to ad-
vise on its use. At the conclusion of the campaign the equipment had
included Flails, CROCODILES, AVRE's, LD's, Buffaloes, Kangaroos, and
CDL's, The 79th Divisiomal organization is shown in Appendix 2. Through-
out the campaign various sub-units of special equipment were allotted to
corps end divisions as required. Specific examples are given elaervhere.

b, During the cempsign in Northwest Europe, wmits of the'79th
Armored Division supported in action, at verious times, the following
United States Army units:

2nd Armored Division

Sth Armored Division
29th Infartry ‘Division
75th Infantry Divisien
78th Infantry Division
79th Infantry Division
84th Infantry Division
102nd .Infentry Division
17th Airborne Division
82nd Airborne Division
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SECTION 2

FUTURE IEQUIREMENTS

€2. Types = It appears likely thet future developments will in-
volve & grenter variety of special armored equipment than hes beocn seen
heretofore, There is no pressnt means of predicting ths types thet may
be developed in the future or the trends that may arise. Present inc_li-
cotions are, however, thet they will fall into the following ontogories,

8., Amphibiouws vehicles, cepeble of fighting either aflont or
on land, end compenion carge vehicles,

b, Support wehicles, such ss mine exploders, bridge leayers,
snd demolition vehicles, These mey also be clessified as engineer
armored vehicles,

c. Special fighting vehicles such as flame thrower tanks.
d. Night fighting tonks, auch as the CDL.

6. Other seoret squipment, whose security classification ro-
quires & specisl organizotion for its employment.

63. B8pecial equipment, when issued, must either bs sbsorbsd by
pxisting Orgrnizntions or special units must be orgenized for its cmploy-
ment, Frior to superimposing sn item of special armored wquipment on
the T/0 & E of a stendard unit, the following must be determinod;

8. Does ths item chenge the tecticael cepsbilitios of the unit
sufficiently to require & change in the doctrines in which the unit haa
been trained?

b. Does the item reduce the mobility of the unit?

¢, Will the item be required o sufficient percentege of the
time to werrent inclusion in the Tebles of Equipment?

d. Is the item such thel operating personncl can be reedily
treined in its use in & short period of time?

In generel it will be found thet srmored special oguipment will he mors
cffectively utilized in combat when employed by specisl equipment organ-
1zotions especially trained in ita operation end employment, Appro-~
priate teams or sub-units of the aspeciel e¢quipment organizations arc

then sub-cllotted to tactical units when required fLor specific operntions.
Those items found desirable for universel issue, such s8 the tank dozer,
should be included ir the Tables of Equipment for all units requiring
them. Provision must be mede for genoral issue of those dtems requirad
for successful combat in specific localities, such as the Normendy Hedge
Buster for use in hedgesrow country.

64. Improved models of standard weapons must not be included in
the seme calfegory with armored spcoisl equipment, An organizetion well
treined in the vperation end employment of a weapon requires only brief
familiarizetion training with the improved model of the Smme woepons JFor
exsmple, light tank units treined end equipped with the M5AL 1ight tank
were able to assimilate the M24. light tonk without difficulty end with
minimum femiliarization treining.

65. Organizetion for Pesce.

o, 1In order to further peece time development of speciel
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armored equipment it id highly desiresble that o i {ome
Hoadquarters be established, at Fort Knox, Kentucli?r?ctzlciir:;igbgzch
special equipment orgenizations thet may b¢ required for the employment
of the items cutrently developed, It should be the function of th}i’!:c‘
headquarters, in conjunction with the irmobed School and the »ercre;x
Board, to test, tactically and operationally, items of armored and
self propelled specisl equipment, regardless of the srm or serviee ul-
timately to employ the items, cnd to further the development of new
items. This hesdquarters and its assigned units should be specific: lly
charged with the following missionsy,

(1) By participating in meneuvers, tacticel exercises
end problems, to test, ftacticrlly and operetionzlly
ell items of special armored equipment, ond to for-
mulete tactical doctrines end technique of enployment.

(2) To assure security of secret items which cannot be
issued for general use.

(3) To establish requirements for new items of crmored
special equipment.

(4} To recommend Tebles of Orgemization for units employ-
ing speciel equipment.

(5) To determine whether purticular items of special
equipment are suitable for genersl issus or for em-
ployment only in specisl units.

(6) To btecome the nucleus of the orgenizetion for employ-
ment of special equipment in combat.

b. Considering only the equipment which was setuslly employed
in the Europeen Theester, or wes known to have been developed prior te
the cessetion of hostilities, suiteble units are required for the employ-
ment of each of the following clesses of specizl equipment:

(1) CDL tanks, night fighting snd infra-red equipment,
and such s&cret equipnent as mey be developed.

(2) Amphibious tanks and tractars snd sush tenk floating
devices as mey be developed.

(3) ine exploders of all types, flame throwcrs, engineer
armored vehicles, bridge layers and similar equipment.

66, Orgenizetion for Cambat.

a. Immediately upon outbremk of hostilities, the headqusrters,
special equipment troops sugmented as required should bs dispatched to
the Thester of Operstions, where it will assume, under the Theater Com-
monder, command of all special equipment units organized or %o be crgan-
ized, In addition, it will sssune the following functions:

(1) Meke appropriate recommendations to te.ctif:al com-
manders concerning the employment of special eguip-
ment units.

(2) Effect attachments of special equipment’ units as
directeds

(3) Through careful study of the terrain end the enemy
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defenses and equipment, develop, or recommend for
development, specinl eguipment for spseific missions,

(4) Continue expsrimentation and testing of items develws
opad in the thecter end submit recommendztions to
higher headquarters concerning their production ond
issue.

b, It is essentiel thet any units equipped with secret combot

equipment also have included in their orgenizetion tho necessery close
support units and eervice elements, in order that they moy be resdy for
immediate employment without the necessity of withdrowing conventicnal
combat units from the line for femilierizetion or training with the new

equipment.
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CEAPTER 11

CONCLUSIONS £N} KECOMLENDATIONS

67, ConclLusions.
QoL mo o

8, Combat experiense in the Buropean Theater substantiated
the requirement for the follewing types of armored special equipment;

(1) Mine Exploders.
(2) Amphibious tenks and tractors,
(3) Mechanized flame throwers,

(4) CDL Tenks end similer and allied night fighting
equipnent,

(5) Engineer armored vehicles, including bridge laying
vehicles.

(6) Tank dozers,

b, The requirement for the following types of armored special
ecuipment wes not substantieted by the combat experience of the European
Theater: .

(1) tThe DD device.

(2) Multiple anti-personnel rocket launchers mounted on
standard tanks,

©. The lack of unite especinlly trained in the use of ermored
special equipment hampercd the empioyment of this equipment by United
States Forces.

d. The 79th Armored Division (Br) provided the 21lst Army
Group with properly trained personnel eccompanying armored special
equipment, ard also served to essist in the development of new special
equipment and tacticel dootrine pertaining to its employment.

. There is & requirement, ir an active theater of operations,
for a Headgquarters, Speciel Equipment Troops, with the necessary units,
for the employment and continued develepment of armored special equip-
menta

@D

f. There 1s = pescetime requirement for a Headquarters,
Special Equipment Trcops, in order to further, in conjunction with the
Armered School, the development of armered special equipment, the form-
ulation of tactical doctrine, and the training of troops in its use.

g+ The peacetime speciel equipment headquarters must be so
organized that upon outbreak of hostilities it can be displeced, in
whole or in part, end augmented as required, to en active theater to
command such speciel equipment units as mey be cwrrently crganized or
organized later,

65, Reconmendations.
It is recommended that:

a. The devélopment of ermored special equipmentAbe continued
with particulsr emphasis pleced on the dew_relopment aof satisfactory

- 50 -



equipment in the following categories:
(1) Mine exploders for:
(=) Breaching located mire fields.

(b) Expediticusly detecting and/or clesring scattered
mines on roads’and treils.

(2) Amphibious tanks and tractors.
{3) Mechenized flame throwers,

(4) CDL and other night fighting tenks and allied
equipment,

(5) Engineer srmored vehicles, including bridge layers.
(6) Dozer blades for &ll types of strsnderd fighting tanka,

b, No further considerntion be given to the deveropment or
employment of:

(1) The DD device.

(2) Rocket launchers mounted as additional equipment on
standerd fighting tanks,

¢. £ Headquerters, Spesisal Bguipment Troops, with the

necessary units, and with the function essentially as outlined in
paregraph 65, Chapter 10,. be crgenized-at the krmoreéd..Schobl.
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copPY CQ<BAT OBSERVER COFY
12th Army Group i
Headquarters VIII Corps

REPORT N0 13

APLOYMENT OF CROCODILE (FLAKE~THROWING) CHURGHILL TANKS T aror
ON FT. MONTEAPEY NEAR BREST, FRaNG, - = ATVACK

1. Sguadron B, 14l Regt. Royal prmored Corps, equi i
crocodile (flame-throwing) Churchill Tanks and Zp Gt’m :iéprc)sr?maﬁghcﬁr-
chill Tanks, was employed cn 1k and 16 September in supsort of the
attack of lst Battalion, 116th Infantry, 29th Division on Fort Mont—
varey, deferding a western approach to 3res*, France. The action was
probably the first employment of this equipment in suppert of U, 3.
Forces. Treining exerciges in infantry - flame thrower tank coordina-
tion were conducted prior to the operation. (See Operation Memo. Nun-
ver 18, Hq 29th Inf. Div, dated 1k Sept. Ll Encl. Ne. 2)

2, Situaticn: Montbarey is an old French casemented fort with
earth-filled masonry walls about 40! thick surrounded by a moat approx~
imately LO' wide and 15' deep, with outlying defenses of 20m gwis and
rifle positions sited along a sunken road 100-200 meters to the north-
west protecting a mine field, of 300 1b. naval shells equipped w@ith
pressure igniters located N and "7 of the rcad. 1lst Bn., 116th Inf.
had succeeded in infiltrating as far as the sunken road and around the
western side of the fort, but the enemy garrison estimated at 200 to
250 defended stubbornly. (See marked air-photo of Ft. Montbarey and
vicinity Encl No. 3)

3. Mission: On 1l Septenmber, lst Rn. 116th Inf. (less Go. A)
supported by 1 platoon of Engineers, 1 platoon 4.2in. Chemical mortars,
3 - 76mm TD (3P) M-10, and RAC Tank Squadron was ordered to attack
with a mission of reducing the fort.

4. Narrative: a. The engineer platoon under cover of mortar
smoke swept end tapec & tank lane through the mine field suffering
casualties of 1 killed and 1 wounded. Co. C, 116th Inf. held posi~
tions along the sunken road ard to W of fort.

b. At 141645 the initial attack was launched from a Tank
assembly area 800 m NW of the fort, Co. C remeining in line aboubt the
fort while Go. 3 acccmpanied 3 Flame Tanks moving in columr} from‘tank
assembly area, Ingineer platoon in reserve, L Gun Tanks (including
the command tank), and 3 - 76mm TD (SP) M-10 Tired in support. Hortar
platoon maintained a smoke screen E of the fort to prevent hostile
observation and support. No enemy artillery action was observed.

50 1b. demolition charges were carcied by about 6 infantry men. Weath-
er and visibility: excellent.

c. First flame tank reached the sunken road and suc;ccssfully
flamed the fort until fuel was exhausted then supported the infantry
ettack with 75mm and machire gun fire. It was hit in motor by 20mm
shell without effect, out subsequently dropped into a well camouflaged
concrete emplacement 10! deep and was disabled. No cagualt_lt_zs_. Sec—
ond flame tank struck a mine — rt. traclk was blown, driver idlled and
remaining 4 of crew injured. Third flame tank by-passed t,heasecogdt
after engincers had cleared a lane, resached the fort about 1 Oo,nku
did not get into a suitaole position for flaming. A 75mm gun tan y
struck a mine =nd had its turret blown off - 2 kiiled, 3 not seriously
wounded,

d. Engineer platoon was comitted as an %nfax}try iz;zrvz.
Co.'E (made available by Regt. ¢0) was useq to a.-ss:Lst in hotankg 2 .
ring about Fort for night, and engineers w:LEhdrmm. l2 (}'une anke o
employed in close support and 3 additional Zlame tanks wer
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reserve, but not employed. Attack was suspended, Tank results re-
ported by Tank Bn. 00: 2 - 20mm guns lmocked out, 2 Infantry strong
points reduced - cutside the main fort.

e. On 15 Sept. the engineers further improved the tank lane
and prepared demolition charges boteling 2000 1bs. to £ill the moat
and breach the fort.

f. On 16 Sept. the attack was renewed with 2 rifle companies
in assault and 1 in reserve. At 1030 3 flame tanks went into the edge
of the moat and flamed into the moat and over the fort wall until fuel
was exhausted.

g. 4t 1300 3 flame tanks attacked with a support tank firing
HE at the fort gate ~ 3 prisoners came out. At 1500 3 flame tanks
moved into posltion and covered the filljing of the moat and breach of
the fort wall by engineers. Meantime a 105 howitmer of the cannon
company was placed in position to fire at’the main gate from a range
af zbout 200 yards and created a breach with about 200 rds., Tanks
flamed until fuel was exhausted - one going into the moat to flame the
sides of the fort. Smoke from the flames provided an excellemt screcn
for the engineer and infantry operations. After exhausting fuel,
tanks remained in position throwing WP hand grenades to cover the final
assault by enginecrs and infantry through the breaches. The fort ca-
‘pitulated at 1700.

-

5. RESULIS:
a. Insgpection of the fort on 17 Sept. showed: walls of
fort extensively seared on three sidss, flames had penetrated and burn-

ed out one casemate within fort. Trses around strong points outside
moat sxtensively burned.

b. Meat had been filled and fort wall breached by engineer
demolition; main gate breached by 105mm fire. There were several bomb
craters about 15 fest in diameter and 10 feet deep in the center of
the fort and outside the moat. In one case 2 tomb or shell had pene-
trated a casemate.

c. Prigoner of war interrogation indicated that flame-
throwing tanks materially reduced the will of the garrisen t6 hold
out - several cases of Germans being burned alive were reported. - 80
prisoners werc taken in the fort.

d. Commanding General, 29th Divisicn attributes the final
cepitulation to the infontry assault assisted by engineers.

e. €0, 116th Inf. believes that the flemo-throwing tank is -
a very useful weapon, but possesses some limitations.

f. Officers of the tank squadron describe the terrain as the
most difficult and heavily mined which thcy have encountercd.

g. €0, 1lst Bn. 116th Inf: "Every arm and service cmployed
was needed. Each contributed its part to the operation. The tanl
battalion officers wero very cooperative and crews brave anc_l it was
a pleasure to work with them. My officers end mon had confidence in
the weapons and in che crews cperating them. My infantry casualties
for the entire operation were about 80, Flame-throwing tanks would
have been a great value in the first 25 miles of hedge-row country
after we landed in Normandy. Their principal limitation was the heav-
ily mined terrain.®

h. €O, Sguadron 3, 141 Regt. RAC: “If flame equipment is
installed in U. S, Tenks the 75mm should be retained as well. It
gives tremendous moral effect to crow by furnishing a meang of de-
stroying AT Guns which open up at closo range.!



6. Special Materiel @Zmployed:

a, Flame tanks - 5 trocps of 3 tanks each.

Tank tows an armored trailer containing LOO gallons of petroleum fuel
and 5 nitrogen tanks under 2500 1bs/sq. in. pressure to force fuel
through tube to tank and project about 80 yds. in front of tank, Igni~
tion by electric spark. 120 to 160 1 - second bursts fired by gunrer
seated to left of driver - aiming with telescope sight.

Other armament: 1 - 75mm gun.
1 - 7.92 mn machine gun.
1 - 2% Snoke mortar.

Support Tanks - 1 troop of L tanks ~ 2 with 95mm guns (anti-
personnel fire only)

2 with 75m guns capable of firing smoke, shell
and APC (same as medium tank, ML serics)

Other armament: 2 ~ 7.92mm machine guns.
1l - 2w gmoke mortar.

b. All tanks are oquipped with U4 smoke generators in tail
to cover withdrawal, Bren gun for AA fire, 6 - HE grenades and 6 - VP
hand grenades.

Individual arms: Pistols and sten guns.
7. Communications: All tanks carry L radios.

(12 tAt Set for regt ond squadron cormunication.
(2) mB" Set for communication within Troops.
(3§ An inter-communication set from driver to tank commander

NOTE: These three sets are inter-comnected so tank commeander
can hear all three. -

(L) An infaontry communication set (Br) Type 38 - does net
fit wave lengths used by U S Infantry. Infantry Battalion commander
and Tank Bn. CO employed the ¢command tank radlos in initial attack
to comnunicate with tanks and infantry through the tank commanders.

/s/ F.W., WILKINSON
Col., F.A.
Combat Obscrver






