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I. SUMMARY

Under contract OEMsr-390 and at the request of Chemigal
Warfare Service, the Standard 011 Development Company undertook
the development and design of the Mechanized Flame Thrower E12-7R1
which was later standardized as the M5-4. Much of the development
work had been completed in the design of the earlier Model &
prototype, the Navy Mark 1, the E7-7 (M5A1 light tank), andythe
E7-LVT-Al (amphibious tanks units, but additional improvements
were developed and tested under the M5-4 assignment. Actinghas
engineering consultants@for Chemical Warfare Service, and with
the guidance and coopération)of Chemical Warfare Seryice=Technical
Division, Headquarters A.S5.F., and the New Developmenti,Division,
the assignment was capried out in close cooperation with the
C.W.S. prime contractorjytiie M. W. Kellogg Company, and their
subcontractor, the Lecourtenay Company. Initisated,in August, 1944,
this assignment alsojineluded the inspection and testinz of the
first twenty units, which were completed in May, 1945, eSgablish-
ing inspection precedures for large scale productien, training of
two U. S. Army Instructor teams, issuing operating andymaintenance
manuals, and ppovidingya field consultant under 0.F.S. in the
theater of operations,

ThéM5~4 désign included the E7R1 flame/gun (improved
"Model Q" with Imberchangeable 1/2" and 3/4" bo¥e nozzles) re-
placing the PSgmm. cannon in M4A1l or M4A3 meddum tanks, with
.pressure cOntainers 1n turret and hull provi@ing fier 270 gallons
effective/ capacity of thickened fuel and sterage of 2000 p.s.i.g.
propellantialir or inert gas. In silhouette theéypM5-4 sppears as
a standard medium tank equipped with a T5 aifigpgun and normal
auxiliary armament.

Cessation of hostilities re@uced p¥Eoduction to a total
of approximately 150 units and precluded @embat testing of M5-4
flame throvwer tanks, although several uamiits had been shipped to
the Pacific Theater for tralning and combat)operations.

Characteristics of the M5-4 arepSummarized as follows:

Vehicle © M4Al or MHA3 Medium Tank*
Silhouette ' Unehanged
Flame Gun (E7R1) | Replaces 75 mm. cannon in turret
Nozzles 7 /2" or 3/4" bore -
interchangeable

* Restricted to those modeds providing dry 75 mm. ammunition
stowage. :

PDN 4025 CONKIDENTTIAL
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Rate of Fire 2.2 gals./sec. 21/2" nozzle;
4.4 gals./sec. (3/4" nozzle
Elevation -12° to +25° (double original ~

75 mm. elevatlion speed)

Traverse 360°+ (Power or Manual) -

Effective Fuel Capacity 270 gals,

Operating Pressure 375-400 p.s.l.g.
Total Firing Time 125 secs. (1/2" nozzle)
__ 63 secs. (3/4" nozzle)
Fuel Propellant Compressed air or nitrogengp(l11l.5
cu.ft. at 2000 p.s.i.g.
Ignition Gasoline-Electric
Crew : 2 - Turret
2 - Hull

Typical Range Daeta* "W(8% Napalm Thickened Gasoline)

Nil Wind 10° Elevation 20° Elewation
1/2: nozzle : 95 yards 105 yards
3/4" nozzle 105 yards 125 yards

10 MPH Tail Wind
1/2"(nozzle 110 yards 125yyards
3/4" nozzle 125 yards 150 yards

* Measured from flame gun to €enter of ground deposit.

- PDN 4025 CONFIDENTTIAL
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II. INTRODUCTION

Prior to 1944, application of flame throwers in combat
by the U, S. Armed Forces was generally confined to the use of
short-range, low-capacity portable units employed directly by

- ground troops or by improvised installation in available armored

vehlcles.

Following experimental and development work on large
capacity, long-range flame throwers carried out under Contract
OEMsr-390 in 1942, the Standa#d 02l Development Company by early
1943 had completed and demonStrated* to the military the "Model QY
(E7) flame gun designed foriuse with thickened fuels in mechanized
vehicular installations. The,first production model of this/gun
was completed in July, lnstalled™in an M5A1 light tank, and demon-
strated in November, 1943, Three additional M5A1 installatdons
were completed by late 1944“and Successfully combat tested, in
Luzon, Philippine Islands in April, 1945%**. Further work,on this
installation was abandoned because of obsolescence of the vehicle,

In early 1944, thirty-one large flame thrower units,
designated U.S.N. Mark 15 wepe built for the U. S. Navymusing
this basic design**¥, These flame throwers were equipped wdth
the "Model Q" guns andydesigned for use in small landing boats.
The units were successfully employed in amphibious tankswin land
combat on Peleliugfslafid (September-October, 1944).

Experience gained with the above units andycombat
operations with improvised flame throwers bullt and operated
in the Pacific emphasized the important need forflongsrange,
large capacity, heavily armored vehicular flame [throwers in both
mop-up and offensive operations. Use of the,Britdsh /'Crocodile"
in the European Theater also proved the value ©f,the large
mechanlzed flame thrower 1n combat.

*  PDN 1158, "Mobile Flame Thrower Model @y, April 6, 1943
#* PDN 3925, "Development and Field Use of E7—Y Mechanized
Flame Thrower Installed in M5A1 Light®Tank," September 12, 1945
##% PDN 2290, "Demonstration of U. S. Navy Makk 1 Flame Thrower,"
March 24, 1944,

PDN 4025
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Hence, in August, 1944 6 the Army Ground Forces and
C.W.S. requested construction of twenty medium tank flame
throwers to be used for service and combat testing as a basis
for extended production. This-limited procurement comprised the
M5-4 (El12-7R1) mechanized flame thrower installed in M4Al medium
tanks*, Successful service testing (March, 1945) of the first
completed unit by the military in this country led to an extended
order** for 600 M5-4 installations in M4Al or M4A3 medium tanks,
curtalled to approximately 150 units for training purposes
following V-J Day. Cessation of hostilities precluded combat
testing in either the European or Pacific Theaters.

Under Contra€t QEMsr-3>90, the Standard 01l Development
Company acted as engineering,consultants for the Chemicaljiar~
fare Service in the design and development of the M5-%#8mechanized
flame thrower through)limited and extended procurement. The
assignment was carpied“Gutifover the period August, 1944 -
October 1945, with the guidance and cooperation of ChSimiehl
Warfare Service TechnicalyDlvision, Headquarters A,S5 Fa, and
the New Developments Division. Extended in close cooperation
with the C.W.S5. /primemeontractor, the M. W. Kellogg)Compaay, )
and theilr subcontraetor, the Lecourtenay Company, the ‘@ssignment
included deslgn and dewelopment, the inspection and testing of
the first twenty tnitsg, establishing inspection_and test pro-
cedures for large scale production, training of twodi. S. Army
instructor teams, 1sSulng operating and maintenance manuals***
and providing a Tleld consultant under O.F.S. in th€é theater
of operations.

The M5-4 medium tank flame throwe®hsystem included
an E7R1 (Imbroved Model Q) flame gun replacing ®he 75 mm. turret
cannon, with préssure vessels 1n hull andfturket basket sufrficlent
to fire 270 gallons of fuel with the necessary 2000 p.s.i.g.
compressed alr, nitrogen, or lnert gas prQpelléant. Externally,
the M5-4 flame thrower 1s i1dentical in appearance with a standard
MU4Al or MU4AZ medlum tank equipped with a 7Sgum. zun.

*  PDN 2936, "Flame Thrower, Mechdnized§y E12-7R1,"
Septemoer 28, 1944,

**  PDN 3265, "Mechanized Flame Throweps-E12- -7RX, Servicing

© Units- E8 Suggested Responsibilities for hxtended Orders
- January ll{ 1945,

*** PDN 3450, "Flame Thrower, MeehaniZed, E12-7R1, April 16,
1945, Assistance rendered C.W.S. in preparation of War
Department TM 3-360, "Flame Thmower, Mechanized,
E12-7R1," July 20, 1945

PDN 4025
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IV. DESCRIPTION

The M5-4 flame thrower unit consists of an E7TR1 fléme
gun (improved Model Q) installed in an armored dummy tube re=
placing the 75 mm. gun 1n the turret, and the E12 fuel and jpressure
unit mounted in the hull and turret basket of an M4ALl or MUAZ
medium tank as shown in Figure 4. Flame thrower fuel 1s ejected
by compressed air, lnert gas, or nitrogen. A simplified filow
plan of the flame thrower system, Figure 3, 1s detalled in
Appendix Figure B.

A, Modificatlions to M4A]l or M4A3 Medium Tank

1. Gun

The 75 mmagcannon, gun mount, and counterweightl were
replaced by the ETRY flame gun, dummy gun tube, andWspeclal
rotor mount and counterweight. The gyro stabilizér wasWeliminated.
The standard tupretmshleld (for M34Al1 gun mount) %8hd accommodations
for mounting the“eeaxial .30 cal. machline gun and telescope were
retalned.

2. Turpet

A speedal basket, shortened 7 lnchesito accommodate
the flame ghrFower System 1n the hull, was installed to support
four pres@ure vessels and other essentlial fillameWghrower equipment
and persPnnel 1in the turret. The turret gun loader was eliminated,
but origlnal space for turret gunner and tankWeommander in the
right basket“@w€a was retalned. Turret gtowage and wiring were
altered to accommodate the flame thrower systeém. The gun eleva-
tion handwheel was provided with a speclal ‘gear adapter to double
elevating speed. A speclal periscop€ Aink,"spring, and peepsight
were installed on the gunner's periscopeo facllitate sighting
and aiming the flame gun. External cHiarging connections for
main fuel and auxiliary fuel and &alr/ wef€e installed under the
left turret roof periscope plate andWeOver.

BEach turret was equipped withpa standard vision cupola
for improved vision and an AN-VRCg3 radio for communication with
ground troops.

3, Hull

Stowage and wiring weredme€arranged in the hull to
accommodate the flame thrower "sjistem. Only vehicles originally
equipped for dry stowage of 75 mm.“ammunition were employed.
Batteries were moved from thethull floor to a special box in the
left sponson. Remaining hull stowage under the basket was re-
moved. Floor mounted main géenerators were relocated over -the
forward drive shaft, and #eltag€ regulators shifted to the left

PDN 4025 ‘
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sponson as necessary. The COp fire extinguisher cylinders were
moved to the left sponson and extra cylinders and discharge horns
provlided for either engine or fighting compartment fires. Right
sponson stowage was reduced and rearranged to accommodate a

large propellant air cylinder. An external overflow and vent
pipe from the main flame thrower fuel system was installed
through the right hull roof adjacent to the rear ventilator.
Pressure relief valve dlischarge tubes and main fuel safety relief
vent were piped respectively through the right sponson andghull
floors. The external rear hull blanket rack was relocated dn

a higher position. A ground stake and cable for static electrie
discharge during servicing operations was installed on the left
rear of the vehicle. @h"external interphone (RC-298) was in-
stalled on the right /rear hull for direct infantry communicatdon.

B. Flame Gun and Controls*

The ETR1"flame gun 1s remote-controlledy equipped with
a fast-acting internal valve which is opened by air pressure and
closed by spring action (Figure 5 and Appendix Figlre B)¥V The
gun 1s designed /primardly for use with thickened fdels, although
liquid fuels can beégemployed. An internal perforated cylinder
feeds a coating of secdondary fuel (unthickened, motor gasoline)
around the main flel prior to ejection of the fuel rod from the
gun nozzle, improving lgnition and range of thickened fuels
fired under aduyerse wind and cold weather conditions. Both
1/2" and 3/4" borégpéxtended, interchangeable gun nefzles are
provided tofpermit variation in flame thrower®mange, firing
time, and/firepover.

The, flame gun 1is fired by depression"of a right foot
button switch in front of the turret gunner ,“which actuates a
solenoid-operated air valve opening the internal fuel valve in
the weapon. Secondary fuel 1s simultaneously released around
the main fuel flowing through the gun. §An emergency foot pedal
can also be used to actuate the gun in casenpof solenoid or local
electrical failure. The standard eleyatien handwheel with
speclal gear adapter permits elevation or depression of the
flame gun at twice the normal elevation spged of the medium tank
main armament. Traverse of the flamepgun 1s accomplished through
the normal power or emergency manual handy traverse control in
front of the gunner, the flame gunftraversing 360° with the
turret.

C. Main Fuel System

Main fuel for the flame zun is carried in three pres-
sure vessels connected in series @s,shown in Figure 6. Two

* For operation, see War Departient Technical ‘Manual TM3-360,
July 20, 1945, "Flame, Thrower, Mechanized, E12-7R1."

PDN 4025 ,
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