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LIGHT TANK M3 PRODUCTION

Because of the urgent need for tanks in
quantity there was not time to design a new
type of light tank from scratch in the early war
vears, The M2/M3 series had many inherent
design faults by the standards of the German
tanks they were likely to have to face, The sil-
houette was too high and they were too narrow
this being a legacy from military engineering
restrictions of the “thirties when tanks had to fit
the width of pontoon bridges of the period, The
narrow hull restricted gun caliber as well,
which prevented installation of the 75 mm gun
considered desirable to match German concen-
tration on guns of this size. Narrow tracks gave
inadequate ground pressure and, finally, the
angular hull shape offered poor shot protection
and deflection. Improvements incorporated
during the M3's production life reflected an
attempt by the Ordnance Department to over-
come some of these defects without holding up
supply of new vehicles.

The original M3 light tank (which was called
the Stuart by the Brtish) was all-riveted like
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An M3A1 of 43rd Tank Baftalion, 12th Armored Div, XXI Corp.
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the M2A4, Successive modifications (in onder)
included introduction in about June 1941 of an
all-welded seven sided turret in place of the riv-
eted type; a new welded/cast homogeneous tur-
red of cylindrical cross-section from the end of
1941 and the additon of two jettisonable 25
gallon fuel tanks on the hull top at about the
same time as a result of British expedence with
this type in the Western Desert where the M3's
short range sometimes proved embarrassing.
The last structural change was to all-welded
hulls just before M3 production ceased in
Angust 1942, Vehicles could thus be seen with
any of these external variations, but an impor-
tant innovation in all M3 light tanks from mid-
1941 was the addition of a gyro-stabilizer for
the 37 mm gun which became available once
M3 medium tank production got under way.
(The M3 medium tank, famous as the Grant,
was, of course, the tank which introduced this
important device.)

Another internal change was the installa-
tion of the Guiberson T1020 diesel engine in
place of the Continental radial gasoline engine

5, 7th Army, accompanies half-tracks (background) into the
town of Neustadt, Germany, which has just been surrendered to U.S. forces, April 16, 1945, Armoured fairing over AA
machine gun pintle is clearly shown here.

when light tank prodoction outstripped the
supply of the Wnght-built Continentals in
1942, About a third of all M3 light tanks were
built with these reliable diesel motors, bul
almost all of these were either kept for train-
ing only in USA or sent overseas in Lend-
Lease consignments since the Armored Force
and Ordnance Department favored gasoline
engines for US Army use. The shortage of
Continental engines was, in fact, just ong of
the problems besetting the tank builders in
America at this time since the aviation indus-
try also had urgent demands for these power
plants which were given prienty. Total M3
production from American Car & Foundry
was 5,811 vehicles between March 1941 and
August 1942,

In April 1942 production of an improved
model began, the M3A 1. This featured a turret
basket and power traverse for the first time as
well as the gytostabilizer for the gun, In an
attempt to reduce the silhouette, the cupola
was removed from the cast homogenaous fur-
ret, while to give increased ammunition space
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in the hull the two sponson-mounted 30
caliber machine guns were eliminated. Many
of the earlier M3s had had these guns similar-
1y removed by their crews as a field modifica-
tion since they were of limited fighting value,
The prototype for the M3AL, a suitably modi-
fied M3, was tested, approved, and standard-
ized in August 1941, Production vehicles fol-
lowed on the M3 line-at Ameércan Car &
Foundry without a break and, in fact, there
was a period of overlap from April o August
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A Séuart tank of 7th Armoured Division patrols the Qattara Depression at the time

of first Alamein, July 1942

1942 when both types were being builr. 4,621
M3Als were buoilt (211 of them with diesel
engines) from April 1942 to January 1943,
By this time the final and much refined
variant of the M3 series vehicles was in pro-
duction. This was the M3A3, which had all
the features of the M3Al plus many other
changes in an attempt to incorporate the les-
sons passed on by the British from combat
experience with M3s in Nerth Africa. To
speed up production and at the same time give
improved shape, an all-welded hull was
designed with angled sides and no separate
side sponsons, Sandshields, were standard,
though often removed in service and, follow-
ing the British fashion, the radio equipment
was moved from the fighting compartment to
a bulge added in the rear of the turret
Numerous detail modifications included driv-
ers’ hatches in the hull roof instead of the front
plate, extra fuel tanks in the roomier hull
sides, periscopes for all crew members,

increased ammunition stowage, and better
driving controls. Full production of the M3A3
started in December 1942, and 3,427 had been
completed by the following August when pro-
duction of M3 series tanks ceased at American
Car & Foundry in favor of a new model, the
M3AT. There never was a M3AZ; this desig-
nation had been allocated for the all-welded
version of the M3A1 but in the event no official
distinction was made between welded and riv-
eted models, The M3IA3 pilot model was builr,
approved, and standardized in August 1942,

NEW ENGINES, NEW IDEAS

Diespite the Ordnance Department’s original
idea that heavy engineering firms should be
the prime producers of tanks in the US re-
armament program, it was the automotive
industry which evenmually played the dominant
part. The motor car and truck builders had the
valuahle experience of mass-production and
streamlined business technigues which, when
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Late production M3 light tank with all-welded hull and cast/
homageneous cylindrical turret.

A.Fﬂ'ﬂ.f maodel of the
the cupola. Early vehicles still had the riveted hull.

M3A1 light tank which dispensed with
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of an improved AA machine gun mount on the
right side of the turret. This was protected by
an armored fairing and included on the mount
was a control handle which enabled the com-
mander to traverse the turret independently
while he was firing the machine gun. The
M5A1 prototype was built in September 1942,
standardized on the 24th of that month, and
put into production in November, replacing
M35 production completely the following
month. In September 1943, as previously
noted, American Car & Foundry stopped mak-
ing M3A3s and switched, also, to M3A1 pro-
duction, this vehicle becoming the most wide-
ly produced of all the M1-MS5 series models.
When production ceased in June 1944, 6,810
M5A1s had been completed. Two months pre-
viowsly, Cadillac and Massey-Harris had built
their first M24 Chaffee light tanks. The M24
was a new generation vehicle in every sense
of the word, designed to incorporate all the
combat lessons of the pravious few years and
a far cry in all respects from the M5A1 which,
despite all the improvements, was still essen-
tially based on pre-war ideas.

HOWITZER MOTOR CARRIAGE M2

One last major production variant in the M1-
M35 light tank seres was also based on the M3
and was in fact virually identical save for its
furret and armament. This was the M2 howitzer
motor carriage which was developed following
a request in early 1942 from the Armored Force
for a howitzer-armed vehicle for service with
H} companies (sguadrons) of medium tank
bartalions in the close support role. As a stop-
gap vehicle, the Ordnance Department adapted
a M3 halftrack for this function, fitting it with a
T3 mm pack howitzer, In this form the vehicle
was designated T30. This was an unsatisfactory
improvisation, however, since a fully-tracked
standard chassis had been requested as the
basis for the vehicle, To develop such a chassis,
the Cadillac-engined M3 appeared to offer a
good reserve of power for the extra weight
involved with the 75 mm howitzer,

One of the first M5 tanks off the line was
therefore taken in hand by the Ordnance
Department, the hull top was cut away, the

fighting compartment was widensd by 12
inches, and a 75 mm howitzer was mounted in
a limited traverse mount on the centre ling
with a fabricated gun shield on the lines of the
M7 Priest. Designated Howitzer Motor
Carriage T41, the prototype modifications
were in mild steel only for tests. Trials showed
that there was inadequate crew protection in
this vehicle, while the design, with a widened
hull top, would introduce unnecessary produc-
tion complications as well as the inherent dis-
advantages of the limited traverse mount. To
overcome these problems, therefore, another
mock-up was made on a M5 tank with an
open-topped overhanging turret which fitted
into the M3 twrret ring and carried the 75 mm
howitzer in an armored mantlet. This gave ele-
vation limits of -20° to +40° plus the advan-
tage of a 360" traverse. The only change found
necessary in the standard hull was to move the
drivers” hatches on to the front plate since they
were otherwise fouled by the overhang of the
new turret. This also meant removing the hull

Both the M5 and M5A1 were designated Stuart VI by the Brifish. Sandshields

were standard fittings on the M5A1, as shown, though they were often removed,

Fine rear view of a standard M5A1 with stowage positions for tools clearly
shown. Note also the standard rubber-shoe irack.

machine gun. The new profotype was desig-
nated T47, Trials showed the design to be
most satisfactory and the vehicle was instant-
Iy standardized as the Howitzer Motor
Carriage M8 on April 23, 1942. Production
was started by Cadillac in September 1942
and 1,778 M#8s were built from then until
January 1944, At about 17-1/2 (short) tons, the
MB was the heaviest of the whole MI1-M35
“family”. Due to imited stowage space inside
the wvehicle, the ME was fitted to tow an
ammunition trailer carrying extra rounds, M8s
gave useful service with US armored regi-
ments, mainly in the European theatre. From
late 1944, however, they began to be replaced
by M4s with 105 mm howitzers though many
were still in use until the war’s end.

OTHER VARIANTS

The M3/M5 series light tanks proved too
light and unstable for adaptation to special
purpose roles like those devised for the medi-
um tanks. Early attempts by the Ordnance
Department to fit a T2 mine exploder on the
front of a M3 failed, due to the great weight of
the booms and rollers used in this equipment.
An attempt to fit a quad .50 caliber machine
gun turret in place of the normal turret, so
making an AA tank, was abandoned when it
was decided to use the standard half-tracks for
this role instead. It was as flame throwing
tanks that M3/M35 vehicles were more widely
used. Most successful was the Satan, a US
Marine Corps modification of the M3A1 in
the Pacific for attacking Japanese bunkers.
Canadian Ronson flame-throwing equipment
(as used in the Wasp flame-throwing Carrier)
was fitted in the fighting compartment. The
projector was fitted in the mantlet in place of
the 37 mm gun. Also developed was a version
of the BESR2 portable flame-thrower as a kit for
installation in the hull of light tanks M3 and
M3, The projector took the place of the hull
machine gun and this equipment was widely
used by US Army and Marines tank battalions,




An M3A3 light tank in British service as a Stuart V showing the much

‘cleaned-

up” shape of the welded hull. This top view clearly shows the lengthened turret.

quantity was the principal requirement, was
more important than familiarity with heavy
assembly; the heavy engineering firms had
been more used to “one off” or limited output
of cranes and locomotives, Since the major
requirement was for medium tanks, and light
tanks were, in any case, already being twmed
out by American Car & Foundry, the motor
manufactorers like Chrysler, Ford, and GMC
were mainly concentrated at first on M3 and
M4 medium tank production,

First excursion by a motor manufacturer
into the light tank field was typical of the fresh
thinking that the automobile industry brought
to tank technology. To overcome the ever-
threatening shortage of Continental engines
for tank use, various commercial motors were
considered. Cadillac Division of General
Motors, Detroit, suggested to the Ordnance
Department that it would be possible to use
two V-8 standard Cadillac auto engines in the
M3 series light tanks, ganging them together
side by side to give the necessary power out-
put. They also suggested that the new Cadillac
Hydra-Matic antomatic transmission, just
developed for cars, could be used in conjunc-
tion with the twin engines. The Ordnance
Department were skeptical, but Cadillac con-

verted a standard M3 light tank in October
1941 to prove that the idea would work, then
drove the madified vehicle direct from their
Detroit plant to the Ordnance Department’s test
ground at Aberdeen, Maryland, over 300
miles away, The trip was absolutely trouble
free and this effective demonstration led to
instant approval for the project and Cadillac
were asked to go ahead and incorporate the
other detail improvements to the wvehicle
which they had suggested at the same time.
Designated Light Tank M3E2 (the M3E]
was a less successful Ordnance Department test
vehicle with a Cummins diesel engine), the
changes were basically simple. To accommo-
date the twin V-8 motors, the rear hull decking
was raised and the superstructure lengthened
slightly. The front hull was re-shaped to elimi-
nate the vertical superstructure front and also to
provide more room, The drivers’ access hatch-
es were, at the same time, moved to the hull
top. The hull was all-welded of homogeneous
armor plate with an extra thickness on the front
bringing armor maximum up to 51 mm. These
hull modifications gave extra stowage space for
fuel and ammunition, and even more space was
given by moving the stabilizer and traversing
gear bensath the turret cage, this being made

possible by the more compact and lower drive
shaft from the Cadillac engines. The turret,
armament, ¢hassis, and suspension remained
the same as in the M3A1.

With its automatic transmission the M3E2
broke new ground for a tank; it proved much
ezsier to drive and handle than the M3 series
vehicles, while the Cadillac automobile engines
were smoother munning and more flexible than
the Continental radial. Tests were most suc-
cessful and on November 13, 1941, Cadillac
were given approval to go ahead with produc-
tion plans, the production vehicle to be stan-
dardized and designated Light Tank M4. Later,
however, in February 1942, this designation
was changed to Light Tank M35 to avoid possi-
Ble confusion with the Medium Tank M4, the
Sherman, which was then in full production.

Cadillac had until then been making cars,
but at the end of 1941 it ceased this work and
made a hurried change over to M3 tank pro-
duction at Detroit, the first vehicles being
completed at the end of March 1942, The ear-
liest M3s were, in fact, hand tooled and hand
built due to delays in procuring and installing
jigs and other plant, but by the following June
full mass preduction was under way. Also in
July 1942, Cadillac started up M3 production
in a second plant, at Southgate, California, and
in their peak output month, October 1942, the
two plants betwean them turned out more than
500 vehicles. Also in July 1942, Massey-
Harris, the tractor company, came into the M5
“production group” and started making M3s at
its plant in Racine, Wisconsin. Total M5 light
tank production totalled 2,074 when produc-
tion ceased in December 1942 in favor of an
improved model.

Designated M3A1, and last of the line, this
improved wvehicle introduced modifications
parallel to those of the M3A3 which had been
built in prototype form in August 1942, The
M5A1 had the new lengthened turret with
bulge at the rear for the radio, sand-shields as
a standard fitting, an escape hatch in the hull
floor, water-proof seals to the drivers’ hatches,
and an improved gun mount which incorpo-
rated a direct sighting telescope, There were
extra roof periscopes in the turret, including
one for observation to the rear, and lockable
pistol ports in the turret sides. An extra modi-
fication unique to the M3AT was the provision

Stuart V reconnaissance tank with added folding canopy,
seen in Tunis in 1943,

The Light Tank M3E3 was the praototype for the M35, con-
verted by Cadillac as the first M5 pilot model. Note the

raised rear decking over the engine compartment.
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