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Introduction

-WATTATTorldWar |1 affectedvirtually every corner
JL I of the globe. In the 9x years between 1939

Y Y and 1945, some 50 million people lost their
lives, and very few who survived were not affected.
It was the costliest and most widespread conflict the
world has ever seen.

WorldWar Il was fought on land, seaand in the
air with weapons which had first been used in the
Great War of 1914-18. Ironically, an even greater
conflict was to emerge from the burning embers of
that "war to end al wars", and with it huge advances
in weapons technology. The countries involved in
World War Il now had the means and the capability
to fight each other in a more efficient - and more
deadly - manner.

Yet only Great Britain, her Empire dlies and
Germany were involved during the whole period.
For other nations the conflict was of a shorter dura-
tion. The USA and Japan, for example, were at war
from December 1941 to August 1945 (and the USA
was simultaneously at war with Germany, until
Hitler'sdefeat in May 1945).

The situation was so complicated, the skeins of
aliance and enmity so intertwined that it would take
avery large chart indeed to describe them. Only one
factor was more straightforward and common to all
the countries involved: the nature of the weapons
that the men (and sometimes women) used to fight
their way to victory - or defeat.

There were differences in detail, of course: the
German PanzerkampfwagenV 'Panther' tank was a
very different vehicle from theAmerican M4
Sherman, the Russian T-34, or the British Cromwell.

But essentially they were dl much the same -
armoured vehicles mounting powerful guns running
on tracks.The small arms with which the various
combatant nations equipped their armies were very
different in detail too, but essentially they were dl
devices for launching projectiles at high speed.

In short, many would simply say that guns are guns,
bombs are bombs, aircraft are aircraft, and so on. But
there is certainly more to it than that, for the capacity
to win or lose awar actually rested on these weapons
qualities, just as much asit did on the fighting skills of
those who employed them and on the strategic sense
of those who directed them in their use.

We cannot smply bundle these weapons together -
not if we really want to understand why and how
20th century history unfolded the way it did.

The Complete Encyclopedia of Weapons of World
War 11 makes a very important contribution to the
subject - perhaps even avita one - for it describes
every major weapon and vehicle employed during
the full period of the conflict, on land, sea and in the
air, in enormous detail, both in textual and in graphic
form. It also provides detailed specifications about
the 'core’ weapon or system and al its major variants.
Thus it allows straightforward comparisons to be
made accurately and effectively.

Its sheer comprehensiveness makes The Complete
Encyclopedia of Weapons of World War |1 com-
pelling reading. Clearly it will have considerable
apped to dl manner of students of the period as the
first - and probably the definitive - source of clear,
concise information on the nature and history of dif-
ferent weapons, including specifications, capabilities
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and capacities, varying forms, the colour schemesin
which they appeared and the manner in which they
were employed.

The text and tables have been prepared by some
of the foremost experts in the field, and this same
team provided and approved specifications, plans
and drawings and photographic reference material to
assis the best graphic artists available to produce
illustrations, the like of which, in terms of quality,
precision and accuracy, are seldom seen outside offi-
ca circles.

The Complete Encyclopedia of Weapons of World
War |1 covers the terrestrial equipment of all arms of
service, from the infantryman's handgun, rifles and
machine-guns, to the support weapons he used to
take on tanks and subdue fortified defensive posi-
tions; from light armoured cars used for reconnais-
sance to heavy assault tanks and special-purpose
armoured vehicles; from towed anti-tank guns to tank
destroyers and from lightweight field artillery pieces
to self-propelled guns and howitzers, not forgetting
wheeled and tracked utility vehicles.

The war was also conducted at sea, and World War
Il saw warships of every calibre employed al over
the globe, from the 70,000-tonne monster battleships
to the diminutive motor gun-boats and motor torpe-
do-boats, and the best of these are described in
detail. Pride of place, however, goes to the new breed
of capital ships - the aircraft carriers, which were
born in the inter-war period and which achieved
maturity just as hostilities broke out. Alongside them
space is aso given to another new nava weapon: the
submarine.

Here, too, are described the last of the old genera-
tion of capital ships - for whichWorld War 11 was to
be their swansong.The battleships of both sides were
to become household names &l over the world
between 1939 and 1945, and here they are described
and illustrated in full colour and in tremendous
detail. Cruisers, destroyers and escorts, coastal craft

and assault ships also played vitaly important parts,
and they, too, are described, illustrated and docu-
mented here.

New weapons appeared throughout the war, but it
was in the air that the rea changes were rung. Until
quite late in the 1930s, the world's air forces were
equipped with biplanes with reatively low-powered
engines, thus limiting their performance, endurance
and load-carrying capacity. Germany, risen from the
ashes of defeat in 1918 and plagued throughout the
next decade by internal strife and near-revolution,
was the first to recognize the potential for a new gen-
eration of al-metal aircraft, and soon produced such
masterpieces as the Bf 109 interceptor/fighter, and
the Dornier, Heinkel and Junkers medium bombers.

Britain followed suit, and began turning out long-
range heavy bomber aircraft, such as the Lancaster,
widely held to be the best of its type, while the USA
- dow to get going initialy - built up an aircraft
industry second to none, which came to dominate
the field by the end of the war, producing magnifi-
cent aircraft, such asthe Mustangs and Thunderbolts,
which doubled as both fighters and ground attack
aircraft, and the redoubtable B-7 and B-29 Fortresses.
Theformer USSR's powerful aviation industry aso
had its roots inWorldWar 11, and its products, as well
as those of Japan, are also covered in great detail.

In al, The Complete Encyclopedia ofWeapons of
World War Il isaunigue and essential document, cov-
ering the equipment and weapons systems, which
themselves dictated the nature of the most wide-
spread, most expensive and most destructive conflict
the world has ever seen.WorldWar |1 quite literaly
altered the face of the planet and the nature of its peo-
ples lives, and its reverberations are still to be felt half
acentury later. Here, at least and at last, we have the
means to understand how technological advances and
fantastic leaps of imagination of thisvitally important
period manifested themselves in the tools with which
the war was won - and lost.
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Tanks

By the end of World War | the tank was a familiar sight on the battlefield;

it took the power of the German Blitzkrieg to convince conventional military

strategists that the tank, and more importantly its method of use, can have a

profound effect upon the outcome of a battle.

Ithough Italy and Japan pro-

duced significant numbers of
tanks before and during World War
I, it is the German tanks which
are best known. At the outbreak
of the war the Panzerkampfwagen
(PzKpfw) | and PzK pfw |1 were
the most common models, but
within a few years these had been
phased out of service and
replaced by the PzKpfw 111 and
PzKpfw IV.The latter had the dis-
tinction of remaining in produc-
tion throughout the war. It was an
excellent design that proved to be
capable of being upgunned and
up-armoured to meet the chang-
ing battlefield threat. The Panther
and Tiger arrived on the scene
towards the end of the war, but
these could not be produced in
anything like the required num-
bers as a result of shortages in
materials and manpower and of
the effectiveness of Allied bomb:
ing on German plants, even
though many of these had been
dispersed early in the war. The
Panther and Tiger were rushed
into production without proper
trials, however, and many were
lost during their initial deploy-
ments as a result of mechanical
breakdown rather than direct
enemy action. The Tiger was, in
particular, avery heavy tank and
lacked mobility on the battlefield.
Its armour protection and guns
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A German PzKpfw IV tank being held in reserve in anticipation of a call to action following the

Allied landings at Normandy in June 1944. Note the side skirt.

were first class, and this tank
proved a difficult one to destroy
on both the Eastern and Western
Fronts. Often four Shermans
would be required to neutralize
just oneTiger: two would try to
draw itsfire, often being knocked
out in the process, while the oth-
ers worked round its flanks and
attacked it from its more vulnera-
ble sides. To wards the end of
WorldWar Il Germany turned its
attention to producing more and
more tank destroyers as by that
time the German army was on the

defensive, and these vehicles were
quicker, easier and cheaper to
produce than tanks, such as the
Panther and Tiger.

While some of the Italian tanks
were fairly modern in 1939, by
the early part of Italy's war they
had become compl etely obsolete.
The better armed and armoured
P 40 heavy tank never entered
service with the Italian army,
although a few were taken over
by the Germans.

Japan used tanks during the
invasion of China before World

War |l aswell as during the Far
Eastern campaigns from 1941.
AsfewAllied AFVswere available
at that time the Japanese vehicles
were quite adequate, the more so
as their primary role was infantry
fire support rather than tank-
againgt-tank operations.

Czech tanks are included, as
many were subsequently taken
over by the Germans during the
invasion of France in 1940 and
remained in production in
Czechoslovakia after that
country's occupation.
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B LT vz 35 light tank

In October 1934 the Czech army
placedanorder for two prototypesof a
medium tank called the S-ll-a (or I-
[1) which were completed in the fol-
lowing year, Army trials with these
vehicles started in June 1935 and soon
uncovered many faultsasaresult of the
tank's rushed development. Without
waiting for these faults to be corrected
anorder wasplaced for afirstbatch of
160 vehicles In October 1935, and the
firstfiveoftheseweredeliveredinthe
following year. So many faults were
found with these vehicles that these
were returned to Skoda for modifica-
tions. A further batch of 138 was
ordered for the Czech army, which
called it the LT vz 35, while Romania
ordered 126 under the designation R-
2. Gradually mogt of the faults were
overcome and the vehicle gained a
good reputation. The Germans took
over the remaining vehicles under the
designation Panzerkampfwagen 35({3
and afurther 219 were built specifical-
ly for the German army in the Skoda
works. Such was the shortage of tanks
inthe Germanarmy at that timethat the
6th Panzer Division was equipped with
the PzK pfw 35(2 intimeto takepartin
the invasion of France in 1940. These
continued in service until 1942 when
most of these were converted into
other roles such as mortar tractors
(German designation Morserzugmit-
tel), artillery tractors (German de-
signation Zugkraftwagen) or mainte-
nance vehicles with tank battalions. It
is often not realized that Czechoslova:
kia was a leading exporter of
armoured vehicles and artillery prime
movers before World War 1, with
sales made to Austria, Bulgaria, Hun-
%e}\rly, Latvia, Peru, Romania, Sweden,
itzerland and Turkey.

CZECHOSLOVAKIA

The hull of the LT vz 35 wes of riv-
eted construction that varied in thick-
ness from 12mm 50.47|n) to a max-

imum of 35mm (1.38m). The bow
machine-gunner was seated at the
front of the vehicle on the |eft and oper-
ated the 7.92-mm (0.31-in) ZB vz 35 or
37 machine-gun, with the driver to his
right. The commander/gunner and
loader/radio operator were seated in
the two-man turret in the centre of the
hull. Mam armament consisted of a
37.2-mm Skodavz 34 gun with a7.92-
mm (0.31-in) ZB 35 or 37 machine-gun
mounted co-axially to theright. Totas
of 72 roundsof 37 mmand 1,800 rounds
of machine-gun ammunition were car-
ried. The engine and transmission
were at the rear of the hull, the trans-
mission having one reverse and six for-
ward gears. The suspension on each

R TNH P-Slight tank

In 1937 the international situation was
rapidly deteriorating, so the Czech
army issued a requirement for a new
light tank. This time the army was de-
termined that the troubles” encoun-
teredwiththe LT vz 35 light tank when
it entered service, resulting from a
lack of testing, would not be repeated.
Skoda entered its S-1-a and S-lI-b,
while CKD entered an LT vz 35 with
the engine and transmission of the
TNH tank, the LTL, the TNH P-S
(already produced for ecéloort) as well
as a new medium tank called the V-8-
H. Duringthe extensive trialsthe TNH
P-S was found to be the best design
and on 1 July 1938 was adopted as the
standard light tank of the Czech army
under the designation LT vz 38, but
none had entered service at the time of
the German occupation in 1939. The
vehicle remained in production for the
German army between 1939 and 1942,
more than 1,400 being built under the
deﬂsfgnamlon Panzerkampfwagen 38(t)
Aust S to PzKpfw 38(t) Ausf G. (Aus-
flhrung is the German word for model
or mark.) The Germans aso exported
69vehiclesto Slovakia, 102to Hungary,
50to Romaniaand 10 to Bulgaria. Dur-
ing the invasion of France the tank was
used by the 7th and 8th Panzer Divi-
sons, and continued in service as a
light tank until 1941-2.

10

The hull and turret of the vehicle
were of riveted construction, thetop of
the superstructure being bolted into
position, Minimum armour thickness
was 10mm (0.4 in) and maximum
thickness 25mm (1in), although from
the Ausf E thiswasincreased to 50 mm
f(1.96 in). Thedriver wasseated at the

ront of the tank on the right, with the

side consisted of eight small road
wheels (two per bogie), with the drive
sprocket at the rear, and idler at the
{rom; there were four track-return rol-
ers,

An unusual feature of the tank was
that the transmission and steering
were assisted by compressed air to
reduce driver fatigue, so enabling the
tank to travel long distances at high
speed, Problems were encountered
with these systems when the tanks
were operated by the Germans on the
Eastern Front because of the very low
temperatures encountered.

ification
LTvz35
Crew: 4
Weight: 10500 kg (23,148 Ib
Dimensions: length4.9m(16ft 1in);

bow machine-gunner to his left and
ogeratlng the 7.92-mm (0,31-in) MG
37(t) machine-gun. Thetwo-manturret
wasin the centre of the hull and armed
with a 37.2-mm Skoda A7 gun, which
could fire both armour-piercing and
HE rounds with an elevation of +12°
and a d_eﬁr on of -6°. Mounted co-
axia with and to the right of the main

Czechoslovakia provided many of
the tanks used by the Wehrmacht in
the battle for France. ThePz35(t)
equipped the 6th Panzer Division in
that campaign, and some tanks
continued in service until 1942.

\(I\%I?tg 2.159m(7ft 1in); height2.209m
t3in

Powerplant: one Skoda six-cylinder
water-cooled petrol en%\r/]e
developing 120 hp (89 kW)
Performance: maximum road speed
40km/h(25mph); maximumrange
193km(120miles); fording0.8m(3ft
4in); gradient 60 per cent; vertical
obstacle0.787m(2ft 7in); trench
1,981 m(6 ft6in)

Used by two Panzer Divisionsin 1940,
the PzKéwa 38(t) wasin production
for the German army until 1942. The
basicchassiswaslater usedfor a
number ofSP artillery conversions.

armament was another 7.92-mm (0,31-
|r]) machine-gun. Totalsof 90 roundsof
37-mm and 2,550-rounds of machine-
gun ammunition were carried. Theen-
gine was at the rear of the hull and
coupled to atransmission with one re-
verse and five forward gears. Suspen-
sion on each side consisted of four
large rubber-tyred road wheels sus-



pended in pairs on leaf springs, with
thedrivesprocket at thefrontandidler
at the rear, and with two track-return
rollers.

When outclassed as a tank the
PzK pfw 38(t) waswidely used asare-
connaissance vehicle, and the Ger-
manseven fitted some chassswiththe
turret of the SdKfz 222 light armoured
car complete with its 20-mm cannon.

Thechassisof thelight tank wasaso
used asthe basis for alarge number of
vehicles including the Marder tank
destroyer, which was fitted with a new
superstructure armed with 75-mm
(2.95-in) anti-tank gun, various self-
propelled 15-cm (5.9-1n) guns, a20-mm
self-propelledanti-aircraft gun, sever-
al types of weapons carriers and the
Hetzer tank destroyer, to name just a
few. Thelast wasarmedwitha75-mm
(2.95-in) gunin a_fuIIY_ enclosed fighting
compartment with limited traverse,
and was considered by many to beone
of the best vehicles of its type durin
World War |I. A total of 2,584 was bui
between 1944 and 1945, and produc-
tion continued after the war for the
Czecharmy, afurther 158 beingsoldto

GERMANY

Switzerland in 1946-7 under the de-
signation G-13. These were finaly
vlvs%ggrawn from service in the late

ification
TNHP-S
Crew: 4
Weight: 9700 kg (21,385 Ib)
Dimensions. length 4546 m( 14 ft
11|n£;W|dth2_.133m(7ft0|n); height
2,31Im (71t 7in) )
Powerplant: onePragaEPA six-
cylinderwater-cooledinlinepetrol
enginedeveloping 150 hp(112kW)
Performance: maximum road speed
42km/h 526 mph); maximumrange
200km(125miles); fording0.9 m?3ft?;
radient 60 per cent; vertical obstacle
2 %7 m(2ft7in); trench 1.879m (6 ft
in

APzKpfw 38§t2]duri ng theinvasion of
France; the 7th and 8th Panzer
Divisions used the tank. The
commander of the 7th Division
became well known later in the war-
hisnamewasRommel.

Panzerkampfwagen | light tank

In 1933 the German Army Weapons
Departmentissuedarequirementfora
light armoured vehicle weighing ab-
out 5000kg (11,025 Ib) that could be
used for training purposes, and five
companies subsequentlay built pro-
totype vehicles. After trids the Army
Weapons_Department accepted the
Krupp design for further development,
the design company being responsi-
ble for the chassis and Daimler-Benz
for the superstructure. To conceal the
real use of the vehicle the Army
Weapons Department called the vehi-
cle the Landwirtschaftlicher Schiep-
per (industrial tractor). The first batch
of 150 vehicles was ordered from
Henschel, and production com-
menced in July 1934 under the de-
signation PzKpfw I(MG) (SdKfz 101
Ausf A andpoweredby aKruppM
petrol engine developing only 57 h
(}z]lz kW). There were problems wit
the engine, however, and the next-
batch Ausf B had a more powerful en-
ine which meant that the hull had to
elonger and an additional roadwheel
added on each side. This model was a
littleheavier, butitsmorepowerful en-
%le gave it amaximum road speed of
0km/h (25 mph). This entered ser-
vice in 1935 under the desngnatlon of
the PzKpfw 1(MG) (SdKfz 1 12)A_usf B.
Most of the vehicles were built by
Henschel but Wegmann aso became
involved inthe programme, peak pro-
duction being achieved in 1935 when
over 800 vehicles were completed.
The Panzerkampfwagen | ‘was first
used operationally inthe Spanish Civil
War, and at the start of theinvasion of
Polandin 1939 no lessthan 1,445 such
vehicles were on strength. It had
aready been realized, however, that
thevehiclewasill-suitedfor front-line
use because of its lack of firepower
and armour protection (7-13mm/0.28-
0.51in),andintheinvasionof Francein
1940 only 523 were used, although
many morewere still in Germanle/ and
Poland. By the end of 1941 the PzKpfw |
had been phased out of front-line ser-
vice, although the kleiner Panzer-
befehlwagen I (SdKfz 265) command

s

BEonEDEEEE RS =

model remained in service longer.
Oncethe light tank was obsolete its
chassisunderwent conversionto other
roles, and one of thefirst of these was
the Munitions-Schlepper used to carry
ammunition and other valuable car-
goes. For the anti-tank rolethe chassis
wasfittedwith captured Czech 47-mm
anti-tank gunsontop of thesuperstruc-
turewithlimited traverse, Thesewere
used on both the Eastern and North
Africanfronts, but soon becameobso-
letewiththearrival of themoreheavily
armouredtanksonthebattlefield. The
largest conversion entailed the in-
stalation of a 15-cm (5.9-in) infantry
gun in a new superstructure, but this
really overloaded the chassis and less
than'40 such conversions were made.
The turret was in the centre of the
vehicle, offset to the right and armed
with twin 7,92-mm (0.31-in) machine-
guns,forwhichatotal of 1,525roundsof
ammunition were carried. The driver
was seated to the left of the turret.

Above: TwoPzKpfwls anda heavier
PzKpfwI1l inFrancein 1940.523 of
thelittlelight tanks were usedin the
campaign, in spite of their
unsuitability for combat.

Right: ThePzKpfw| washeavily
involvedin the Polish campaign after
its operational debut in theSpanish
Civil War.

Specification

PzKpfw | Ausf B

Crew:2
Weight: 6000 kg (13,230 Ib) )
D[mmslonsIenﬁth4.42m(14ft6|n);
vglfdtSh_Z.OGm(G 9in);height1.72m

t8in

owerplant: oneMaybachNL 38TR
six-cylinder \ﬁetrol enginedeveloping
100 hp (75 kW)

Performance: maximum road speed
40km/h(25mph); maximumroad
ran?el km(87miles); fording0.58m
(af _11|n{); gradient60per cent;
vertical obstacle0.36m(1ft2in);
trench1.4m(4ft7in)
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Panzerkampfwagen Il light tank

To bridge the gap until the arrival of
the PzKpfw 111 and _Pz}igé\‘/lv IV tanks, a
decision was made in to order an
interim model which became known
as the Panzerkampfwagen II.
Development contractswere awarded
to Henschel, Krupp and MAN under
the designation Industrial Tractor 100
(LaS 100) to concedl itstruerole. After
evaluation of these prototypes the
MAN model was selected for further
development, MAN bei n? reslgons ble
for the chasss and Daimler-Benz for
the superstructure. Production was
eventually undertaken dso by Famo,
MIAO and Wegmann, and the tank
formed the backbone of the German
armoureddivisionsduringtheinvasion
of France, about 1,000 being in front
line service. The tank was aso used in
the invasion of the USSR in the
following year although by that timeit
was obsoléte, had inadeguate armour
protection and lacked firepower. It
was in fact intended primarily as a
training machinerather thanfor actual
combat.

The first production PzKpfw |l Ausf
A vehiclesweredeliveredin 1935, and
were armed with a 20-mm cannon and
7.92-mm (0.31-in) co-axial machine-
gun. Therewasathree-man crew, and
combat weight was 7,2 tonnes. Tests
with the early production models
showed that the vehicle was under-
powered with its 13(}h8é97-kW) en-

ine, so the PzKpfw Il Ausf B wasintro-

uced with a 140-hp (104-kW) engine
and other improvements (notably
thicker frontal armour) which pushed
upitsweighttojustunder 8tonnes, The
PzKpfw Il Ausf C was introduced in
1937, and had better armour protec-
tion. Additionally, the small bogie
wheels were replaced by five inde-
pendently-sprung bogies with leaf
springs on each side, and this was to
remain the basic suspension for &l re-
mainin Productlon vehicles. In 1938
the PzKpfw |l Ausf D and PzKpfw I
Ausf Ewereintroduced, with new tor-
sion-bar suspensison which gave them
a much increased road speed of
55km/h (34 mph), although cross-
country. was dower than that of
the earlier models. Thefinal produc-
tion model of the series was the

GERMANY

1 and which was uparmoured to
35 mm (1.38 in) on the front and 20 mm
0.79in) on the sides, this pushing up
t %tot waghtEOJues(,tjun_der lhOtonn&s
and consequently reducing the speed
of the vehicle, which was felt to be
acceptable because of the greater
protection provided.

The hull and turret of the PzKpfw 1|
was of welded steel construction, with
the driver at the front, two-man turret
in the centre offset to the left, and the
engine at the rear. Armament con-
sisted of a 20-mm cannon (for which
180 rounds were provided) on the left
sideof theturret, anda7.92-mm (0.31-
m) machine-gun (for which 1,425
rounds were carried) on the right of
the turret.

The PzKpfw Il was aso used as the
basis for a number of fast reconnais-
sance tanks called the Luchs (this
name was subsequently adopted by
the new West German Army in the
1970s for its 8x8 reconnaissance vehi-
cle) but these and similar vehicles
were not built in large numbers.

One of themoreinteresting vehicles
was the special amphibious model de-
veloped for theinvasion of Englandin
1940. This model was propelled inthe
water ataspeedof 10km/h(6 mph) by
apropeller run off the main engine. A
model with two flamethrowers was
aso produced as the Flammpanzer 11;
100 of thesewerein service by 1942.

When the basic tank was obsolete

Panzerkampfwagen Il medium

tank

It was envisaged in the mid-1930s that
each German tank battalion would
have three comEanles of relatively
light medium tanks and one company
of better armed and armoured
medium tanks. The former eventuall
became the Panzerkampfwagen Il
szkaw I11) or SdKfz 141, while the
atter became the Panzerkampfwagen
IV (PzKpfw V) whichwasto remainin
roduction throughout World War |1.
In 1935 the Weapons Department
issued contractsfor the constructionof
prototype vehicles against the lighter
concept to Daimler-Benz, Krupp, MAN
and Rheinmetall-Borsig. At an earl
stage it was decided to arm the tan
with a 37-mm gun which would fire the
same ammunition as that used by the
infantry anti-tank gun, but provision
was made that the turret ring diameter
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be large enough to permit the upgun-
ning of the vehicle to 50 mm If this
should be required. Following trials
with the protoge/pevel"n clesthe Daim-
ler-Benzmod wasse{ected,althou%h
thefirst three production models, the
PzKpfw 11l Ausf A, PzKpfw 11l Ausf B
and PzKpfw 111 Ausf C were built onI?/‘
insmall numbers, differingfrom eac

other mainly in suspension details, In
September 1939 the vehicle was for-
mal(ljy adopted for service, and mass
production was soon under way, The

Continued on page 508

A Panzer |11 with accompanying
infantry during 1942. By thistime the
German tanks had come up against
the excellent Soviet T-34, and armour
and armament werebeing
increased.

PzKpfw Il Ausf F, which appeared in
1945 am

the chassis was quickly adopted for
many other roles, One of the first of
these was a self-propelled anti-tank
gunusing captured Soviet 76.2-mm (3-
in) gunsand called the Marder I. This
was followed by a model caled the
Marder 11 with a'7.5-cm (2,95-m) Ger-
man anti-tank gun, and some 1,200 of
these were converted or built, The
Wespe was a self-propelled gun fitted
with a_10.5-cm howitzer and was pro-
duced in Poland until 1944.

Armed with a 20-mm cannon, some
1000 PzKpfw|1s were used during
the Polish campaign.

B

Despite being intended as a training
machine, the PzKpfw I provided the
majority of German Panzer strength
during the invasions of Poland and

France.

ification

PzKpfw Il Ausf F
Crew:3
Weight: 10000 kg (22,046 1b)
Dimensions:|length4.64m(15ft3in);
width2.30m(7t6.5in); height2.02m
6ft7.5in) )

werplant: oneMaybachsix-
cylinder petrol engine devel oping
140hp(104kW)
Performance: maximum road speed
55km/ %Mmphg; maxi mumroad
range 200 km (125 miles); fording
0.85m(2ft 101n); gradient SOper cent;
vertical obstacle0.42m(1ft5in);

trf-nrh 1 VRmrR ftQ ini




PzKpfw 111 was first used in combat
duringtheinvasionof Poland, Thenext
roduction models were the PzK pfw
Il Ausf D and PzKpfw IIl Ausf F, the
former with thicker armour and a re-
vised cupola, and the latter with an
uprated engine and only six road
wheels. In it was decided to push
ahead with the 50-mm model and this
entered production in 1940 under the
designation PzKpfw Il Ausf F. This
was followed by the PzKpfw Il Ausf G
version with similar armament_but
morepowerful engine. For operations
in North Africathevehicleswerefitted
with atropical kit, while for the pro-
d invasion of England a specia
version for deep wading was de-
veloped. The latter were never used
for their intended role but some were
successfully used during the invasion
of the USSR'in 1941. The PzKpfw Aus H
introduced wider tracks and a number
of important improvements,
The50-mmL/42gunwasinadequate
to copewiththe Soviet T-34tank, sothe
longer-barrelledKwK 39L/60weapon
wasinstalled. Thishad ahigher muzzle
velocity, and vehicles fitted with the
weapon were designated PzKpfw 111
Aust J. Many vehicleswereretrofitted
with the50-mmgun, and by early 1942
the 37-mm version had amost dis-
appeared from front-line service. The
next model was the PzKpfw I1l Ausf L,
which had greater armour protection,
pushing its weight up to just over 22
tonnes, almost 50 per cent more than
the weitht of the original prototype.
The PzKpfw 111 Ausf M and PzKpfw |11
Ausf N werefitted with the 75-mm L/24
gun which had been installed in the
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PzKpfw IV; a total of 64 rounds of
ammunition were carried for thisgun.
Production of the PzK pfw |11 was finally
completed in August 1943. The chassis
was aso used as the basis for the 75-
mm assault gun (Gepanzerte Selb-
stahrlafette fur Sturmgeschiitz 7.5cm
Kanone or SdKfz 142), of which a few
were used in theinvasion of France in
1941; Igroductl onof improved SPguns
on PzKpfw Il chassis continued until
theendof WorldWear I1. Other variants
included an armoured recovery vehi-
cle, an armoured observation vehicle
(Panzerbeobachtungwagen'g and a
command vehicle (Panzer-
befehlswagen I11), A total of 15,000
chassiswas produced for both the tank
and assault gun applications.

The layout of the PzKpfw Il was

Panzerkampfwagen IV medium

tank

The Panzerkampfwagen IV had the
distinction of remaininginproduction
throughout World War 11, and formed
the backbone of the German
armoured divisons. In 1934 the Army
Weapons Department drew up a
requirement for a vehicle under the
cover name of the medium tractor
(mitteren Traktor) which wasto equi

the fourth tank company of eac!

German tank battalion. Rheinmetall-
Borsig built the VK 2001(Rh) while
MAN proposed the VK 2002(MAN)
and Krupp the VK 2001(K). In the the
end Krupp took over total
responsibility for the vehicle, which
was aso known as the Bataillons
FUh.rerwaq_en. (battalion commander's
vehicle). This entered production at
the Krupp-Grusonwerke plant at
Magdeburg as the PzKpfw IV

Ausf A, or SdKfz 161, as by thistime all
cover names had been dropped. This
model was armed with a short-
barrelled 75-mm (2.95-in) gun, co-axial
7.92-mm (0.31-in) machine-gun and a
similar weapon in the bow. Turret
traverse was powered and 122 rounds
of 75-mm (2.95-in) and 3,000 rounds of
machine-gun ammunition were
carried. Maximum armour thickness
was20mm (;):79 in) ontheturret and
14.5 mm (0.57 in) onthe hull, Only afew
of thesewerebuliltin 1936-7. The next
model was the PzKpfw IV Ausf B,
which had increased armour
p{ﬁtectl on, more powerful engine and
other

moreminor improvements. Through-
out the PzKpfw 1V's long production
life the basic chassis remained un-
changed, but as the threat by enemy
anti-tank weapons increased so more
armour was added and new weapons
were installed. (Other chassis often
had to be phased out of production as
they were incapable of being up-
graded to take into account changes
on the battlefield.) Thefinal production
model was the PzKpfw 1V AusfJ, which
appeared in March 1944, Tota pro-
duction of the PzKpfw IV amounted to
about 9,000 vehicles.

Below:From 1943 the PzZKpfw [V
began to with thelong-
barrelled 7.5-cm KWK40/L48
cannon, which made the tank able to
give a good account ofitselfagainst
almost any armoured opposition.

basically the sameinal vehicles, with
the driver at the front of the hull on the
left and the machine-gunner/radio
operator to his right. The three-man
turret was in the centre of the hull, the
commander having a cupola in the
centre of the roof at the rear. The en-
ginewasat therear of the hull, and the
suspension, which was of the torsion-
bar type from the PzKpfw 11l Ausf E,
consisted on each side of Six small road
wheels, with the drive sprocket at the
front and the idler at the rear; there
were three track-returnrollers.

Specification
PzKpfw 111 Ausf M

Crew:5
Weight: 22300 kg (49,160 Ib)

PzKpfw AusfG, as used by the Afrika
Korps. Tropicalized, andwith a 50-
mm gun, the German tankproved
effective against the lighter British
tanks, and was much moremobile
than the heavy infantry tanks.

Dimensions. length (incl qdinrq
armament) 6.41m 521,ft0|n); ength
hullg5.52 m(18ft 1.5in); width2.95m
9ft8in); height2.50m(8ft2.5in
erplant:oneMaybachHL
TRM 12-cylmder petrol engine
developing300hp(224k
Performance: maximum road
40 km/h (25 mph); maximum road
range175km(110miles);fording0.8m
(2ft8|n);%r ient 60per cent; vertical
%}ﬁgc_lgo. m(2ftOin);trench2.59m
in

Above: Panzergrenadiers advance
through cornfieldsin the 1942
German drive to the Caucasus,
covered by a PzZKpfw V.
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The chassis of the PzKpfw 1V was
also used for other, more specialized
vehicles including the Jagdpanzer 1V
tank destroyer, self-propelled anti-
aircraft gun systems of various types
(includi nﬁ one with four 20-mm cannon
and another with one 37-mm cannon),
self-propelled guns, armoured recov-
ery vehicles and bridgel ayersto name
but a few,

" A tyspicd PzKpfw IV was the PzK pfw
IV Ausf F2, which had a hull and turret
of all-welded steel armour construc-
tion, the former having a maximum
thickness of 60mm (2.36in) and the
latter of 50 mm (1.47in), The driver
was seated at the front of the hull on the
left, with the bow machine-gunner/
radio operator to his right. The com-
mander, gunner and loader were sea-
ted in the turret in the centre of the hull,
with an entrance hatch on each side of
the turret and a cupola for the tank
commander. The engine was at the
rear of the hull and coupled to amanual
transmission with sx forward and one
reverse gears. Main armament com-
prised along barrelled 75-mm (2,95
in) KwK gunfitted with amuzzle brake
and which could fire a variety of
ammunition including HEAT, smoke,
APCR, APCBC and high explosive, the
last being used in theinfantry support
role. A 7.92-mm (0.31-in) MG34
machine-gun was mounted co-axial
with and to the right of the main arma-
ment, while a similar weapon was
mounted in the bow. Totals of 87
rounds of 75-mm (2,95-in) and 3,192

GERMANY

PanzerkampfwagenV Panther heavy tank

In 1941 the most powerful tank m
servicewiththe Germanarmy wasthe

rounds of 7.92-mm (0,31-in) machine-
gun ammunition were carried. Turret
traverse was powered through 360°,
thoughmanual controlswereprovided
for emergency use.

The additional armour and heavier
armament pushed up the weight until
in the final production version it
reached 25 tonnes, but the PzKpfw IV
still had a respectable power-to-
weight ratio and therefore good mobil-
ity characteristics.

Specification
PzKpfw IV Ausf H
Crew:5
Weight: 25000 kg ES_,llS Ib)
Dimensions: length (includin
armament) 7,02m(23ft0in); ength
hull) 5,89 m (19ft4in); width3.29 m
10ft9.5in); height2. 8mﬁft9.5|n)
erplant: oneMaybachHL 120
TRM 12-cylinder petrol engine
developing300hp(224k
Performance: maximum road speed
38km/h(24mph); maximumroad
ranfgezoo km (125 miles); fording 1.0m
(31t3in); gradient 60 per cent; vertical
obstacle0.6m(2ft0in); trench2,20m
(7ft3in)

A PzKpfwlVis serviced in thefieldin
the USSR. Visibleis the short-
barrelled 75-mmgun; thiswas soon
found to be inadequate against
Soviet tanks, and had to bereplaced
by a longer, higher-velocity gun.

PzKpfw |V, infrequently amatch for the
new Soviet T-34tank, whichappeared
insmall numbersonthe Eastern Front
inthat year. Work on asuccessor to the
PzKpfw IV had started asfar back as
1937, but progress had been dow be-
cause of changing reguirements. In
1941 Henschel and Porsche had each
completed prototypesof new tanksin
the 30/35-tonne class designated the
VK 3001(H) and VK 3001(P) respec-
tively. These were not placed in pro-
duction, and further development re-
sulted in the Tiger (VK 4501), Latein
1941 arequirement was issued for a
new tank with a long barrelled 75-mm
(2.95-in) gun, well-sloped armour for
maximum protectionwithintheweight
limit of thevehicle, and larger wheels
forimprovedmobility. Tomeetthisre-

uirement Daimler-Benz submitted
theVK 3002(DB)whileMAN submitted
the VK 3002(MAN). Theformer desuﬂn
was avirtual copy of the T-34 but the
MAN design was accepted. The first
prototypesof the new tank, caledthe
Panzerkampfwagen V Panther (SdKfz
171) were completed in September
1942, with the first production models
coming from the MAN factory just two
months later. At the same time Daim-
ler-Benz started tooling up for produc-
tion of the Panther, and in 1943 Hens-
chel and Niedersachen were aso
brought into the programme together
with hundreds of sub-contractors. It
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war form. Skirts have been added to
offer some protection to the wheels,
and spare track has been used as
auxiliary armour. The tankis
covered in special anti-magnetic
paste as a protection against
magneticmines.

Right: Probably the finest German
tank of thewar, thePanther was
hampered by its complexity. Some
4,800 werebuilt, as compared to
11,000-plus T-34/85sbuilt by the
Sovietsin 1944 alone!




was planned to produce 600 Panthers
per month, but Allied bombing meant
that maximum production ever
achieved was about 330 vehicles é)er
month. By early 1945_iust over 4,800
Panthers had been built.

The Panther was rushed into pro-
duction without proper trials, and
numerous faults soon became appa-
rent: indeed, in the type's early days
more Pantherswere |ost to mechanical
failure than to enemy action, and con-
sequently the crew's confidencein the
vehicle rapidly dwindled. The vehicle
first saw action on the Eastern Front
during July 1943 during the Kursk bat-
tles, and from then onitwasused onall
fronts. Once the mechanical problems
had been overcome confidence in the
tank soon built up again, and man
consider the Panther to be the best &l
round Germantank of WorldWar 1. In
the immediate post-war period the
French army used a number of Panth-
er tanksuntil more modern tankswere
available.

GERMANY

Panzerkampfwagen VI Tiger heavy o

tank

Asfar back as 1938 it has been realized
that the PzKpfw |V tank would have to
be replaced by a more modern design
some time in the future. Various pro-
totypeswere built by anumber of Ger-
man companies, but none was placed
in production, In 1941 an order was
placed with Henschel for a36-ton tank
celledthe VK 3601 whichwasrequired
to have a maximum speed of 40 km/h
(25 mph), good armour protection and
apowerful gun. A prototypeof thistank
wasbuilt but further work was stopped
asanorder was placedinMay 1941 for
a45-tontank called the VK 4501, This
was to be armed with atank version of
the dreaded 88-mm (3.46-in) AA/anti-
tank gun, which had then become the
scourge of European armies. It wasre-
quired that the prototype be ready for
testl.n% on Hitler's néxt birthday, 20
April 1942. Astimewasshort Henschel
incorporated ideas from the VK 3601
and another tank called the VK
3001(H). The end product wasthe VK
4501(H), the letter suffix standing for
Henschel. Porsche dso went ahead
with its own design and built the VK
4501(Porsche) to meet the same re-
quirement. Both prototypeswere com-
ﬂ_eted in time to be demonstrated on
fitler'sbirthday, andthe Henschel de-
signwasselected for productionin Au-
ust 1942 under the designation
Kﬁfw VI Tiger Ausf EéSdK_ z 181).
The Tiger was in production from
August 1942 to August 1944, atotal of
1,350 vehicles being built. 1t was then
succeeded in production by the Tiger
I1 or King Tiger for which there is a
separate entry. In case trials proved
the VK 4501(H) afailure, a batch of 90
VK 4501(P) tanks was ordered, and
these were subsequently& completed
as 88-mm (3.46-in) tank destroyers
under the designation Panzerjager Ti-
ger (P) Ferdinand (SdKfz 18?1?: The
vehicle was named after its designer,
Dr Ferdinand Porsche. ]
There were three variants of the Ti-

First production models were of the
PzKpfwV Ausf A type, andwerereally
pre-prodution vehicles; the PzKpfw V
Ausi B and PzKpfw Ausf C were never
placed in production. Later models
werethePzK pfwV Ausf Dfollowedfor
some reason by another PzKpfw V
Ausf A, whichwaswidely usedin Nor-
mandy, and finaly by the PzKpfw V
Ausf"G. Variants of the Panther in-
cluded an observation post vehicle

Beobachtungspanzer Panther), ARV,
dpanther tank destroyer, and com-
mand vehicle (Befehlspanzer Panth-
er), while some were disguised to re-
semble M 10 tank detroyers during the
Battle of the Bulge.

Main armament of the Panther wasa
long barrelled 75-mm (2.95-in) gunfor
which 79 rounds of ammunition were
carried. Mounted co-axial with the
main armament was a 7,92-mm (0.31-
in) MG34machine-gun, whileasimilar
weapon was mounted in the hull front
and another on the turret roof for anti-
aircraft defence.

L |
P

gel, these being the Tiger command
tank (Befehlspanzer Tiger) which was
the basic gun tank with its main arma-
ment removed, but fitted with awinch
but no crane, and the Sturmtiger which
had a new superstructure fitted with a
38-cm (14.96-in) Type 61 rocket-
launcher with limited traverse; only 10
of the last were built.

For its time the Tiger was an out-
standing design with a Powerful gun
and %ood armour, but it was aso too
comci) icated and therefore difficult to
produce. One of its major drawbacks
was its overlapping wheel suspension
which became clogged with mud and
stones. Onthe Eastern Front this could
be disastrous as during winter nights
the mud froze and by the morning the
tank had been immobilized, often at
the exact time the Soviets would
attack, When the vehicle travelled on
roads a 51.5-cm (20.3-in) wide track
was fitted, while a 71,5-cm (28,1-in)
wide track was used for travel across
country or in combat as this gave a
lower "ground pressure and so im-
proved fraction. )

Main armament comprised an 88-
mm (3.46-in) KwK 36 gun, with a 7.92-
mm (0.31—in?1 MG 34 machine-gun co-
axia with the main armament and a
similar weapon ball-mounted in the
hull front on the right, Totas of 84

Specification

PzKpfw V Panther Ausf A
Crew: 4

Weight: 45500 kg (100,310 Ib)

Dimensions: length(including

armament) 8.86m§ 29ft0,75in); length
hull) 6.88 m (22 ft 7in); width3.43 m
11ft3in); height3.10m(10ft2in

erplant: oneMaybach HL 230P30

12-cylinder diesel engine developing

700hp(522kW)

Performance: maximum road speed

rounds of 88-mm (3.46-in) and 5,850

rounds of machine-gun ammunition

were carried. ) )
The Tiger was first encountered in

Tunisia by the British arm¥1 and from
%hen on appeared on dl of the German
ronts.

Specification

PzKpfw VI Tiger Ausf E

Crew:5

Weight: 55000 kg (121,250 Ib)

Dimensions: length (includi n?

armament)8,24m(27ft0in); length

ghull) 6.20m(20ft4in); width3.73m
12ft3in); height2.86m(9ft3.25in)

Germanarmour, committed
piecemeal, could not stop the Allied
Iinvasion of Europe. Here a Panther
burns after being hit by British anti-
tank weapons.

46km/r_1,(]29m h); maximumroad
range177/km(110miles); fording
1.70m(5ft7in); gradient 60 per cent;
vertical obstacle0.91 m(3ft0in);
trench1.91m(6ft3in)

With its thick armour anda
version of the dreaded 88-mm
AA"anti-tankgun, theF’_zKPfWVI
Tiger was an outstandingly
powerful design. It was not a
particularly agile machine, but
could command the battlefield.

SSTigers bivouac on the Brenner
Pass, guarding the Italian border
with Austria. IythistimetheAIIies
had landed in [taly and Mussolini
hadbeen overthrown.

Powerlpl ant: oneMaybachHL 230P45
12-cylinder petrol engine developing
700hp(522kW)

Performance: maximum road speed
38km/h(24mph); maximumrange
road 100km(62miles); fording1.2m
(3ft11in); gradient 60 per cent;
vertical obstacle0.79m(2ft7in);
trench1.8m(5ft11in)
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Panzerkampfwagen VI Tiger 11 heavy tank

No sooner was the Tiger in production
than the decision was taken to develop
an even better armed and armoured
version, especialy to counter any
vehicle that the Soviets could intro-
duce in the future, Once again Hens-
chel and Porsche were asked to pre-
pare designs. Porschefirstdesigned a
tank based on the earlier VK 4501 de-
sign and armed with a 15-cm (5.9-in)
gun, This was rejected in favour of a
new design with a turret-mounted 88
mm (3.46-in) gun, whichwas soon can-
cdlled as its electric transmission used
too much copper, which at that time
was in short supply, By this time the
turrets were aready in production and
these were subsequently fitted to ear-

ly-production Henschel tanks. TheVK
4503(H) Henschel design was com-
pleted in October 1943, somewhat la-
ter than anticipated as a decision was
taken to incorporate components of
the projected Panther 1 tank.

Production of the Tiger |1, or Panzer-
kampfwagen VI Tiger Il Ausf B (SdKfz
18? to giveitscorrect designation, 8%
under way at Kassel in December 1
alongside the Tiger, the first 50 pro-
duction vehicles being completed
withthe Porscheturret. All subsequent
tanks had the Henschel turret, and a
total of 485 vehicles was built.

The Tiger |l first saw action on the
Eastern Front in May 1944 and on the
Western Front in Normandy in August

Above/A Tiger Il with Henschel
turret passesAmerican prisoners
taken during the Ardennes offensive.
Many of the tanks were abandoned
as the attack failed for lack of petrol.

Right: A Konigstiger with Porsche
turret. Utilizing the latest in sloped
armour and carrying a long-
barrelled 88-mm hlgh—vel ocity gun,
the Tiger|l was safe from almost any
Alliedtank at almost any r ange.

ITALY

Bl Fa L 6/40 light tank

In the 1930s Fiat Ansaldo built an ex-
port tank based on the chassisof the L3
tankette, itself a development of the
BritishGardenLloydMark VI tankette.
The first prototype was armed with
twin machine-gunsin the turret and a
37 mm gun in asponson. Thiswasfol-
lowed by models with a turret-
mounted 37-mm gun and a co-axia
machine-gun, and another with twin
turret-mounted 8-mm (0.315-in)
machine-guns, The production ver-
sion, designated Carro Armato L 6/40,
was built from 1939 and armed with a
BredaModel 35 20-mm cannonwitha
co-axial BredaModel 38 8-mm (0.315-
|r3 machinegun. Totalsof 296 roundsof
20-mmand 1,560roundsof 8-mm(0.35-
in) ammunition were carried. At the
time of its introduction the L 6/40 was
roughly equivalent to the German
PzKpfw Il, and was used by recon-
naissance units and cavalry divisions.
A total of 283 vehicleswasbuilt, andin
addition to being used in Italy itself the
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type was dso used in North Africaand
on the Russian front. The L 6/40 con-
tinued in service with the militia in
post-war Italy, final lY being phased out
of service in the early 1950s.

The hull of the L 6/40 was of al-
riveted construction varying in thick-
ness from 6mm (0,24m) to 30mm
F1.26i_n , Thedriver wassested at the

ront right, the turret wasin the centre,

and the engine at the rear. The turret
was manually operated and could be
traversed through 360°; its weapons
could be elevated from -12° to +20°.
The commander aso acted as gunner
and loader, and could enter the vehi-
cleviathehatch in theturret roof or via
a door in the right side of the hull.
Suspension on each side consisted of
two bogies each with two road wheels,
withthe drive sprocket at the front and
idler at the rear; there were three
track-returnrollers,

There was a0 a flamethrower ver-
sion of the L 6/40 in which the 20-mm

of the same year, the Western Allies
calingitthe Royal Tiger or King Tiger
while the Germans called it the
Konigstiger (King Tiger).

In man)( respects the Tiger |1 was
similar in layout to the Panther tank,
and was powered by the same engine
as later production Panthers, resulting
inamuch lower power-to-weight ratio,
and the tank wastherefore much slow-
er and less mobile than the Panther.
While its armour gave amost com-

lete protection against all of the guns

itted to Allied tanks, the Tiger || was

unreliableand its bulk madeit difficult
to move about the battlefield and to
conceal. Many were abandoned or
destroyed by their crews when they
ran out of fuel and no additional sup-
plies were to hand.

The hull of the Tiger Il was of al-
welded construction with a maximum
thickness of 150 mm (5,9 in) in the front
of the hull, The driver was seated at the
front on the left, with the bow machine-
gunner/radio operator to hisright. The
turret was of welded construction with
a maximum thickness of 100mm
(3,9 in) at the front, and accommodated
the commander and ﬂunner on the left
with the loader on the right. The en-
gine was at the hull rear. Main arma-
ment comprised a long-barrelled 88
mm (3.46-in) KwK 43 gunthat could fire
armour-piercingand HEammunition,

cannonwas replaced by a flamethrow-
er for which 200 litres (44 Imp gdl) of
flame liquid were earned. The com-
mand model had additional com-

munications equipment and an open-
toppedturret. eof theL 6/40swere
completed as Semovente L40 47/32
self-propelled anti-tank guns, which
were essentially L 6/40 with the turret
removed and a 47-mm anti-tank gun
mounted in the hull front to the left of
the driver. This had an elevation from

the former having amuch higher muz-
Zle velocity than the equivalent round
fired by the Tiger. A 7.92-mm (0.31-in)
MG 34 was mounted co-axial with the
main armament, and another weapon
was mounted in the hull front. Totals of
84 rounds of 88-mm (3.46-in) and 5,850
roundsof 7.92-mm (0.31-in) machine-
gun ammunition were carried.

The Tiger Il chassiswas also used as
thebasisfor theJagdtiger B, whichwas
armedwitha128-mm (5.04-in) gunina
new superstructure with Iimited
traverse; only 48 of thesepowerful tank
destroyers had been built by the end
of the war.

Specification

PzKpfw VI Tiger Il Ausf B

Crew: 5

Weight: 69700 kg (153,660 |b)
Dimensions: lengtl éincluding
armament) 10.26m(33ft8in);length
hull) 7,26 m(23ft9.75in); width3,75m
12ft3.5in); height3.09m(10ft1.5in)
Powerplant: oneMaybachHL 230P30
12-cylinder petrol engine developing
700 hp (522 kW)

Performance: maximum road speed
38km/h%24m h); maximumroad
range110km(68miles); fording1.6m
(5ft3in);%radient60 er cent; vertical
obstacle0.85m(2ft10in); trench
2.50m (8ft2in)

-12° to +20°, with a total traverse of
27°; 70roundsof ammunitionwerecar-
ried. In addition to conversions from

Continuedonpage518

A knocked-outL 6/40 light tankis
inspected by Australiansin the
desert. In spiteofbeing unsuitable
for front-line service, theL 6/40 saw
action in North Africa and the USSR
aswell asin Italy.




theL 6/40tank about 300vehicleswere
built from scratch and these saw ser-
vicein Italy, North Africaand the USSR
from 1941, A command verson was
a0 built on the same chassis and this
had its armament replaced by an 8-
mm (0.315-in) Breda machine-gun,
whichwasmadeto look like thelarger
calibre gun to make detection of the
vehicle more difficult,

Specification

CarroArmatoL 6/40

Crew:2

Weight: 6800 kg (14,991 1b) )
Dimensions.|ength3,78m(12ft5in);
width1.92m(6ft4in); height2.03m

mB in)

verplant: one SPA 18D four-

%yl inder Eetrol engine developing

Ohp(52kW) ]

Performance: maximum road speed

42km/h526mph);maxymumran e

200 km (124 miles); fording0,8 m?Z ft

8in); gfradlent 60 per cent; vertical

?Sbfstt?q ?0.7m(2ft4|n);trench1,7m
in

ITALY

Fiat M 11/39 and M 13/40 medium tanks

In 1937 the prototype of the Carro
ArmaoM tankwasbuilt, withthe
suspension system of the L3 tankette
but with six road wheels on each side.
Inlayout thiswas similar to the Amer-
ican M3 Lee tank, but with a 37-mm
(rather than 75-mm/2.95-in) gun in the
right sponson, driver on the left, and in
the centre of the hull aone-man turret
armed with twin 8-mm (0.315-in)
machine-guns. Further development
resulted in a model with eight road
wheels and this basic chassiswas used
for @l subsequent Italian medium
tanks. Only 100 M |1/39swere built as
it wes considered that the design was
aready obsolete, and in 1940 70 of
these were sent to North Africawhere
many were captured or destroyed
during thefirst battleswith the British

amy.

Flerther development resulted in the
M 13/40whichhad asimilar chesssbut
aredesigned hull of riveted construc-
tion varying in thickness from 6 mm
(0.24in)to42mm(1.65in). Thedriver
was seated at the front of the hull on the
left with the machine-gunner to his
right; thelatter operatedthetwin Mod-
€ello388-mm (0.315-in) machine-guns
aswell astheradios. Thetwo-mantur-
ret was in the centre of the hull, with
the commander/gunner on the rlght
and the loader on the left, and with a
two-piece hatch cover in the turret
roof. Main armament comprised a 47-
mm 32-calibregunwithan el evation of
+20° and a depression of -10°; turret
traversewas 360°. A Modello 388-mm
(0.315-in) machine-gun was mounted
co-axia withthemainarmamentand a
similar weapon was mounted on the
turret roof for anti-aircraft defence,
Totalsof 104 rounds of 47-mmand 3,048
rounds of 8-mm ﬁ?.315-|_n) ammunition
were carried, The engine was a the
rear of the hull, its power being trans-
mitted to the gearbox at the front of the
hull via a(PropeIIer shaft. Suspension
on each side consisted of four double-
wheel articulated bogies mounted on
two assemblies each carried on semi-
elliptic leaf springs, with the idler at
therear; therewerethreetrack-return
rollers. ]

The M 13/40 was built by Ansaldo-
Fossdti at the rate of about 60 to 70

vehiclesper month, atotal of 779 bein
produced. The tank was widely

in North Africa by the Italian army but
was cramped, proved to be very unre-
liable in service and was prone to
catching firewhen hit by anti-tank pro-
jectiles. )

Many vehicles were captured by
the British army after being aban-
doned by their crews and subsequent-
ly issued to the British 6th Royal Tnk

egiment (RTR) and the Australian 6th
Cavalry Regiment early in 1941 when
tanks were in a very short supply on
the Allied side, The Australian regim-
ent had three squadrons of captured
vehicles which they called Dingo,
Rabbit, and Wombat. Sothat they were
not engaged by Allied units, ‘white
kangaroos were painted on the sides,
glacis and turret rear.

The Semovente Comando M 40
command vehiclewas basicaly theM
13/40 tank with itsturret removed and
fitted with additional communications
ec1U|pment for use in the command
role. Further development of the M
13/40 resulted in the' M 14/41 and M
15{42, for which there is a separate
entry.

Below: With a 47-mm sponson-
mountedmain gun and twin 8-mm
(0.315-in) machine-gunsin the two-
man turret, theM11/39 was soon

Specification

CaroArmatoM 13/40

Crew: 4

Weight: 14000 kﬁ 330,865 Ib) ]

Dimensions: length 4.92 m ( 16 ft 2 in);

vlv(lech.Zm(7 t3in); height2.38m(7ft
in

Performance: one SPA TM40 eight-

Based on theBritish Garden-Lloyd
tankette, theL 6/40 wasarmedwith a
20-mm cannon together with a co-

axial 8-mm (0.315-in) machine-gun.

cylinder diesel engine developing
125hp(93kW)

Performance: maximum road speed
32 km/h (20 mph); maximum ran%e

200 km (125 miles); fording 1.0 m (3 ft
3in); ?rad|ent 70 per cent; vertical

obstacle0.8m(2ft8in); trench2.Im
(6ft 11 in)

outclassed with theintroduction of == 1® .

improved Allied tanks.

Above;MI13/40sinthedesert, 1941.
These are the Semovente Comande
version, without turrets andwith
additional radio gear. Many were
abandoned by theltalians and taken
over by the British.

17
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The Carro Armato M 14/41 was
essentially the M 13/40 fitted with a
more powerful diesel engine which
was equipped with air filters designed
to cope with the harsh conditions of the
desert. Production amounted to just
over 1,100 of thesevehicles, whichhad
a smilar specification to the M 13/40
except for an increase in speed to
33km/h I£20 mph) and inweight to 14.5
tonnes. Further development resulted
in the Carro Armato M 15/42, which
entered servicein early 1943. A total of
82 of thesewas built, most beingissued
to the Ariete Divison which took part
inthe Italian attempt to deny Rome to
the Germansin September 1943. Some
of these vehicles were captured ts)%/ the
Eltle_rmans and then used againd the
ies.

TheM 15/42wassdlightly longer than
theM 14/41 and distinguishablefromit
by the lack of a crew access door in the
left Sde of the hull. 1t was driven by a
more powerful engine which made it
slightly faster, and had improved
armour protection and other more
minor modificationsasaresult of oper-
ator comments.

The hull of the M 15/42 wes of all-
riveted construction which varied in
thickness from 42mm (1.65in) to
14mm (0,55in), with a maximum of
45 mm (1.77 in) on the turret front. The
driver was seated at the front of the hull
on the left, with the bow machine-

unner to hisright, the latter cgJeratl ng
the twin Breda Modello 38 8-mm
(0.315-in) machine-guns as well asthe
radios, The turret was in the centre of
the hull and armed with a 47-mm 40-
calibre gun with an elevation of +20°
and a depression of -10°; turret
traverse, which was electric, was 360°.
A Modello 38 8-mm (0.315-in
machine-gun was mounted co-axi
with the main armament, and asimilar
weapon was mounted on theturret roof
for anti-aircraft defence. Totalsof 111
rounds of 47-mm and 2,640 rounds of
JAPAN

—

The Type 95 light tank was developed
to meet the requirements of the
Japanese army in the early 1930s, the
first two prototypes being completed
in 1934 by Mitsubishi Heavy Industries.
These were tested in China and Japan
and the type was then standardized as
the Type 95 light tank, the company
caling the vehicle the HA-GO while
thearmy called the vehicle the KE-GO.
Over 1,100 Type 95swere built before
production was completed in 1943,
although some sources have stated
that production continued until 1945.
The hull and turret of the Type 95
were of riveted construction and
varied in thickness from 0.25 in (6 mm)
to amaximum of 0.55in (14 mm). The
driver was seated at the front on the
right with the bow machine-gunner to
his left. The latter operated the Type
91 6.5-mm §(5).255|n) weapon (with a
traverse of 35° left and right), which
was |ater replaced by the ylzl)_e 97 7.7-
mm (0.303-in) machine-gun. Theturret
was in the centre of the hull, offset
shghtl%/totheleft and fittedwitha Type
94 37-mm tank gun firing armour-
piercing and HE ammunition. Thisgun
was |ater replaced by the Type 98 gun
of a smilar calibre but with a higher
muzzle velocity. There was no co-axia
machine-gun,” but another machine-
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Fiat M 15/42 medium tank

8-mm g%SlS—in) ammunitionwerecar-
ried. Suspension on each side con-
sisted of four double-wheel articul ated
bogies mounted in two assemblies
each carried on semi-elliptical
springs, with the drive sprocket at the
front and the idler at the rear; there
were three track-return rollers, The
engine was at the rear of the hull and
coupled to a manua gearbox with
eight forward and two reversgdgears
By the time the M 15/42 had been
introduced into service it was alread
obsolete, and design of another tan
had beenunder way for severa years.
In 1942 thefirst prototypesof the Carro
Armato P 40 heavy tank were built.
This was a major advance on the ear-
lier Italian tanks and used a similar
type of suspension to the M 15/42. The
layout was also similar with the driver
at the front, turret in the centre and
engine at the rear. Armour protection
was much improved and the hull and
turret Sdes doped to_give maximum
Pos_able rotection within the weight
imit of 26 tonnes. The P 40 was pow-
ered by a V-12 petrol engine that de-
veloped 420 hp (313kW) to give it a
maximum road speed of 40 km/h
$25 mph), Mainarmament compriseda
5-mm 2,95—m? 34-cdlibre gun with a
co-axial Modello 38 8-mm (0.315-|n%
machine-gun. Totals of 75 rounds o
75-mm (2.95-in) and 600 rounds of
machine-gun ammunition were car-
ried, The P 40 wasproduced by Fiat in
northern Italy, but none of these en-
tered servicewith the Italian army and
most were subsequently taken over by
the German army, which ensured con-
tinued production for itself, some re-
Bo_rtsstatl ng that over 50 vehicleswere
uilt for German use.

ification
%ArmatoM 1542
Crew: 4

Weight: 15500 kg (34,800 Ib} .
Dimensions: length 5.04 m (16 ft 7 in);

® | Type 95 light tank

un was mounted in the turret rear on
theright Sde, Totds of 2,970 rounds of
ammunition were carried for the two
machine-gunsandof 119roundsforthe
main armament. A major drawback of
thistank, likemany Frenchtanksof the

Ry R TR R

vgi fci'[£112._2)3 m(7ft4in); height2.39m
t 11 in

verplant: oneSPA 15TBM42eight-
cylinder petrol engine developing
192hp(143kW)
Performance: maximum road speed
40km/h %%mph); maximumrange
220km(136miles);fording1,0m(3ft
3in); gradient 60 Pe[ cent; vertical
obstacle0.8m(2ft8in); trench2.10m
(6ft 11 in)

period, was the fact that the tank com-
mander aso had to am, load and fire
the main armament in addition to car-
g_ll ng out his primary role of comman-

ingthetank. . )
e Mitsubishi six-cylinder air-

A squadron of M14/41 tanks in
Cyrenaicain 1942. Morethan 1100 of
these tanks, in effect tropicalized
M13140s, were produced.

Another M14/41, abandoned after

the first battle ofAlamein. The M151

42 looked similar but had no side
hatch. Only 82 were built.

|

cooled diesel was mounted in the hull
rear and coupled to a manual transmis-
sion with one reverse and four forward
ears. Steering was of the clutch and
rake type, and suspension of the bell
crank type consisting of each side of

The Type 95light tankhad a 37-mm
main gun and a hull-mounted 7.7-
mm (0.303-in) machine-gun together
with another 7.7-mm gun at therear
ofthe turret.
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\'II\',\épe 95 tanlcs cross paddy fields
Ile on exercise. The Type 95
sufficedin its anti-infantryrole, as the
Japangtﬁe army did notfcome up

ainst any armour of consequence
?J%Iil meeti r){g the Marinesinsel%éla.

four rubber-tyred road wheels, with
thedrive sprocket at thefront andidler
at the rear; there were two track-
return rollers. ) o

In those days no air-conditioning
systems were available to keep the
interior of the tank cooled so the walls
of the crew compartment were lined
with asbestos padding which in addi-
tion gave some ﬁrotecuon to the crew
from injury when travelling across

JAPAN

. -
B

- ) «'_,«“_:'
Bew.n WV v S A )

countrf/. )

In 1943 a few Type 95 light tanks
were modified to carry the 57-mmgun
asfitted to the '}I’e/ 7 medium tank
under thenameKE-RI, but thevariant
was not very successful as the turret
was too cramped. The KE-NU was the
Type95withthecompleteturret of the
Type 97 CHI-HA medium tank. The
Type 95 was succeeded in production
by the Type 98 KE-NI light tank, but
only about 100 of these were built be-
foreproductionwascompletedin 1943
asthe type was not consdered aver
satisfactory design. The Type2KA-MI
amphibious tank used automotive
components of the Type 95 light tank,
and this was widely used in the early

®  Type 97 medium tank

In the mid-1930s a requirement was
issued for a new medium tank to re-
place the Type 89B medium tank
which by then was rapidly becoming
obsolete. As the Engineering Depart-
ment and the General Staff could not
agree on the better design, two pro-
totypeswerebuilt. Mitsubishi builtthe
desgn of the Engineering Department
while OsakaArsenal builtthedesignof
the General Staff. There was in fact
little to choose between the two de-
sgns, athough the Mitsubishi tank was
heavier and driven by a more power-
ful engine. The Mitsubishi protoéy e
was standardized asthe Tyge 97 CHI-
HA medium tank and some 3,000 vehi-
cleswere built before production was
finally completed in the middle of
World Wer I1.

The hull and turret of the Type 97
medium tank were of riveted construc-
tion that varied in thickness from 8 mm
(0,30in) to 25mm (0.98 mm). Thedriv-
er was seated at the front of the hull on
the right, with_ the 7.7-mm (0.303-in)
Type 97 machine-gunner to his left

etwo-manturrefwasinthecentreo
the hull, offset to the right, and could be
traversedmanual Iythrou%h360°. Main
armament consisted of a 57-mm Type
97 gun with an elevation of +11° and
depressionof -9°, andanother 7.7-mm
(0.303-in) machine-gunwaslocatedin
theturret rear, Totals of 120 rounds of
57-mm (80 high explosive and 40 of
armour-piercing) and 2,350 rounds of
7.7-mm (0.303-in) ammunition were

carried.
The 12-cylinder air-cooled diesel

was mounted at the rear of the hull and
transmitted power via a propeller shaft
to the gearbox in the nose of the tank;
the gearbox had four forward and one
reverse gears. Steering was of the
clutch and brake type, and suspension
on each side consisted of gix dual rub-
ber-t)&red road wheels, with the drive
sprocket at the front and idler at the
rear; there were three track-return
rollers, The four central road wheels
were paired and mounted on bell
cranks resisted by armoured com-
Bre:_;smn springs, while each end
ogie was independently bell crank-

mounted to the hull inasimilar manner.

When first introduced into service
the Type 97 was quite an advanced
design apart from its main armament,
which had a low muzzle velocity. A
feature of most Japanese tanks of this
period was that they were powered by
diesel rather than petrol engines,
which gave them a much increased
operational range as well as reducin
the ever-present risk of fire, the dr
of any tank crew. i

In"1942 the Type 97 medium tank
(special) was introduced: this had a
new turret armed with a47-mm Type
97 gun that fired ammunition with a
higher muzzle velocity and therefore
improved penetration characteristics.
This weapon used the same ammuni-
tion as Japanese anti-tank guns and
therefore helped ammunition com-
monality in the front line.

The chassis of the Type 97 was a0
used asthe basis for anumber of other
vehicles including a flail-equipped

Pacific campaigns of World War 11.

Japan aso used tankettes on a large
scale including the Types 92, 94 and
97, the last being the most common.

When used in Chinaand during the
early World War Il campai %ns against
the Americans, the Type 95 proved a
useful vehicle, but once confronted by
American tanks and anti-tank gunsiit
was outclassed.

Specification

Type95

Crew:4

Weight: 7400 kg (16,314 Ib) )

Dlmmsonslen(};th4.38m(14ft4g2;

\z\éi?tQZ.g)S?m(G t9in); height2.184 m
t2in

fah AT R I —

mineclearmg, tank, self-propelled
?_uns including the 150-mm/5.9-m
ype HO-RO%, self-propelled anti-
aircraft guns (including 20-mm and 75-
mm/2.95-in), an engineer tank, a re-
covery vehicle and an armoured
bridgelayer. Most of these were built
insuchsmall numbersthat they played
little part m actual operations. The
Type 97 was replaced in production
by the(;(l}/;l))e 1 CHI-HE medium tank,
followed by the TyBe.S CHI-NU, of
which only 60 were built by the end of
the war. The last Japanese medium
tankswerethe Type4 and Type 5, but
neither of these well-armed vehicles
saw combat.

Specification
Type97
Crew: 4

A Type 95 at speed, probablyin
Manchuria. Japan's conquests were
aided considerably by the fact that
none other opponentspossessed
any significant amount of armour,
nor any an ti-tank capability.

Powerplant: oneMitsubishiNV D 6120
sx-g?/ inder air-cooled diesel engine
developing 120 hp (89kW)
Performance: maximumroad speed
45km/h §28 mph); maximumrange
250 km (156 miles); fording 1.0 m%3 ft
3in); %radlent 60per cent; vertical
obstacle0.812m(2ft8in); trench2.0m

6 1t7in)

=i -

Probably the bestJapanese
armoured vehicle to see any great
amount ofservice, the Type' 97 wasa
fairly advanced design that was
handicapped by an inadequa te gun.

Weight: 15000 kg (33,069 Ib) )
Dimensions:|ength5.516m(18ft1in);
width2.33m(7ft8in); height2.23m

(riiain o
verplant: one Mitsubishi 12-
cylinder air-cooled diesel engine
eveloping170hp (127 kW)
Performance: maximum road speed
38 km/h (24 mph); maximum range
210km (130 miles); fording 1.0 r_n?3 ft
3in); gradient 5 cent; vertical
obstacl eO,812.m(%ﬁ6|n);trench
2514 m(8ft3in)
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British and

French Tanks

Since the birth of the tank in 1916, the British have led the world in both the

design and use of armoured forces, but by 1939 internal army politics and

mistaken tactical doctrine had robbed Britain of this important and

hard-won advantage.

French mechanized units parading with their Hotchkiss H35 tanks. A small, lightly armed vehicle
with a crew of two, it saw service with the French in both cavalry and infantry-support roles.

he tanks discussed here are

among some of the least
successful of theWorld War 11
period. Some of them (such as
the British Valentine, Matilda and
Churchill) were eventualy turned
into good fighting machines, but -
working in a rush and without a
proper development base from
which to work up their designs -

20

many British tank designers
produced tanks that were no
match for their counterparts in
the German Panzer units. The rea-
sons for this are described herein,
but it is not dl a sorry tale: despite
their drawbacks, these tanks (both
Infantry and Cruiser types) were
at times dl there was to hand and
with them their crews and com-

manders learned the important
lessons that were to produce the
eventual Allied victory.

Some of the development and
design results were remarkable.
Working from a base where virtu-
aly no heavy engineering facili-
ties existed, Australia was able to
produce the Sentinel from
scratch, and it was no fault of the

designers that their progeny was
never to see action. The same
can be said of the Canadians,
who produced the Ram in a
remarkably short time, again from
scratch and with no tank produc-
tion experience whatsoever.
These two projects must rate
among the more remarkable
production feats of WorldWar 11,
but today they are little known
outside their home nations.

The tale of the Cruiser tanks
produced by the United Kingdom
has by now been often told but it
still bears re-examination, showing
as it does, how a doctrine accept-
ed without proper investigation
can affect the course of battles,
even well past the point when the
doctrine has been found wanting.
British and Allied tank crews had
to drive their charges into battle
knowing that their main guns
were too weak, their armoured
protection too thin and their
mechanical reliability al too sus-
pect at acritical moment. But they
went into battle all the same and
often managed to defeat a better-
armed and prepared enemy.
Thus, while reading of the tanks
one must think of the men who
manned and fought them, for
tanks are but lumps of metal
constructed in a certain fashion,
and are nothing without men to
drive and use them in combat.



FRANCE

B B Hotchkiss H-35 and H-39 light tanks

During the early 1930s the French
army, in common with many other
European armies, decided to re-equip
its ageing tank parks with modern
equipment. Atthattimethe Frenchfol -
lowed the current practice of dividing
tank functions into cavalry and infantry
usage and one of the new tanks in-
tended for cavalry use was a design
known as the Char Léger Hotchkiss
H-35. But although intended primarily
for cavary formationuse, theH-35was
later adopted for infantry support as
well, making it one of the more impor-
tant of the French tanks of theday. The
H-35wasasmall vehiclewithacrew of
two, and it waslightly armed with only
a 37-mm_(1.46-in) short-barrelled ghin
and a single 7.5-mm (0.295-in)
machine-gun. Armour was aso light,
ranging in the thickness from 12 mm
(0.47in) to 34 mm (1.34in). It wasalso
rather underpowered, and after about
400 H-35s had been produced from
1936 onwards the basic model was
supplemented by the Char Léger
Hotchkiss H-39, first produced durin
1939. The production totalsfor the H-3!
were much greater (eventualy run-
ningto over 1,000 units), butingeneral
French tank production was slow,
being severely limited by a lack of
mass production facilities, and was
constantly beset by labour troubles,
even after 1939.

The H-39 differed from the H-35 in
having a 120- rather than 75-hp (89.5-
rather than 56-kW) engine, and could
be recognized by the raised rear
decking, whichontheH-39wasalmost
flat compared with the pronounced
dope on the H-35. Also anew and lon-
ger 37-mm gun was fitted, but this was
only marginally more powerful than
the earlier weapon and soon proved to
be virtually usdess against most Ger-
man tanks.

Both the H-35 and the H-39 were
used in action in France in May 1940,
and both were able to give a good
account of themselves. However, their
partinthefightingwasmorethandimi-
nished by their dismal tactical use. In-
stead of being used en masse (in the
way that the Germans used their Pan-
zer columns), the French tanks were
scattered along the line in penny pack-
ets, assigned to local infantry Support
instead of being used as an effective
anti-armour force and were able to
make little impact. On occasion they

FRANCE

B P Reault R 35

The Renault R 35 had its originsin a
design known originally asthe Renault
ZM, produced in [ate 1934 in answer to
aFrench army request for anew infan-
try support tank to supplement and
eventually replace the ageing Renault
FT 17 which dated back to World War
|, Trialsof the new tank started in early
1935, and in that same year the design
was ordered into production without
completion of the testing as Germany
%opeared to be inamood for conflict.

efore production got under way it
was decided to increase the armour
basis from 30mm (1.181in) to 40 mm
(1575 in). .

The R 35 never entirely replaced
the FT 17 in service, but by 940 over
1,600 had been built and it was the
most numerousFrenchinfantry tankin
use, Its overall earance was not
unlike that of the FT 17, for it was a

were able to suerPrise the Germans,
but only in purely local actions, so
many were either destroyed or cap-
tured by the advancing Germans, Al-
ways short of matériel, the Germans
took many Hotchkiss tanks into their
own service as the PzKpfw 35-H 734(f)
and PzKpfw 39-H 735(f), and these
were used for some years by second-
line and occupation units. Many of the
H-35 and H-39 tanks later had their
turrets removed and replaced by Ger-
man anti-tank guns for use as mobile
tank destroyers, )

Not all the French tanksfell into Ger-
man hands. Many were located in the
French Middle possessions and
some were either taken over by the
Free French or were used in action by
the Vichy Frenchduring the campaign
in Syriain 1941. Perhapsthe Hotchkiss
tankswith the most unusual travel tales
were those taken by the Germans to
the Soviet Union in 1941, when they
were so short of tanks that even the
captured French vehicles were found

useful.

By 1945 there were few H-35s or
H-39s |eft anywhere: the Middle East
examples survived in small numbers,
and post-war some were used to form
part of the Isragli army tank arm, re-
maining in service as late as 1956.
Specification
HotchkissH-39
Crew: 2

small tank with acrew of only two. The
design made much use of cast armour
and the su ion followed the Re-
nault practice of the day, being of the

Continuedonpage1324
Two-man infantry support tanks in
the Great War tradition, theR 35s

were built in the belief that tank
\ivgz)i{gare had changed little since

™
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Weight: 12.1tonnes

Powerplant: one Hotchkiss 6-cylmder
petrol engine developing 120 hp
89.5kW

imengons:length4.22m(13ft 10in);
width1.95m(6ft4.8in); height2,15m
7t0.61in) )
formance: maximum road speed
36km/h(22.3mph); maximumroad
range120km(74,5miles);fording
0.85m(2ft10in); gradient40°; vertical

I ——

Fitted with the SA 38 37-mm L33, the
H-39 had a respectable performance
gy 1930s standards. Its only major
|sadvantage was that the
commander had to work thegun.

H-35s, seenhereonparade,
equipped many French mechanized
cavalry units. Although armed with
theinerfectual SA 18 37-mm 121, th
could still have performed effectively
in the reconnaissance role but
instead were deployed piecemeal to
bolster the infantry.

obstacle0.50m(1ft8in); trench1,80m
(5ft 11 in)
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type used on the Renault cavalry tank
designs. The driver's position wasfor-
ward, while the commander had to act
as his own |loader and gunner firing a
37-mm (1,456-in) short-barrelled gun
and co-axial 7.5-mm (0.295-in)
machine-gun mounted in a small cast
turret. Thisturretwaspoorly equipped
with vision devices and was so
arranged that the commander had to
spend much of histimein action stand-
ing on the hull floor. Out of action the
rear of the turret opened as aflap on
which the commander could sit.

For its day the R 35 was a sound
enough vehicle, and was typical of
contemporary French design, In 1940
a verson with a revised suspension
and known asthe AMX R 40 was intro-

FRANCE

BB sovua s35

When the re-equipment of the French
cavalry arm with tanks started during
the mid-1930s several concerns be-
came involved, among them a
Schneider subsidiary in St Ouen and
known as the Société d'Outillage
Mécanique et dUsinage d'Artillerie,
better known as SOMUA, In 1935 this
concern displayed a tank prototype
that attracted immediate attention, and
its very advanced design was quickly
recognized by the award of a produc-

duced, and a few were produced be-
forethe GermansinvadedinMay 1940.
The little R 35s soon proved to be no
match for the German Panzers. For a
start they were usualy dlocated in
small numbers in direct support of in-
fantry formations, and could thus be
picked off piecemeal by the massed
German tanks. Their gun proved vir-
tually ineffective against even the
lightest Germantanks, thoughinreturn
their 40-mm (1,575-m) armour was
fairly effective against most of the Ger-
man anti-tank guns. Thus the R 35s
could contribute but littleto the course
of the campaign and many were either
destroyed or simply abandoned by
their crews in the disasters that over-
took the French army as the Germans

medium tank

weapon in 1944. The secondary arma-
ment was a single 7.5-mm (0,295-in)
co-axial machine-gun.

The S35 was ordered into produc-
tionbut, asinnearly all other sectorsof
the French defence industry before
1939, thisproduction wasslow and be-
set by labour and other troubles. Only
about 400 S-35s had been produced by
the time the Germans invaded in May
1940, and of thoseonly about 250 were
in front-line service. But in action the

tion order. One of the best if not the
best AFV of its day, the type was
known as the SOMUA S-35 to most of
Europe though to the French army it
was the Automitrailleuse de Combat
(AMC) modele 1935 SOMUA

The S35 had many features that
were later to become commonplace.
The hull and turret were both cast
components at atime when most con-
temporary vehicles used riveted
plates. The cast armour was not only
well-shaped for extra protection but it
was dso much thicker (minimum of
20 mm/0,79 in and maximum of 55 mm/
2,16in)thanthennormfor thetime. For
al that it still had a good reserve of
power provided by a V-8 petrol en-
gineforlively battlefieldperformance,
and agood operational radiusof action
was ensured by large internal fuel
tanks. Radio was standard, at a time
when hand signals between tanks
were still common. To add to all these
advantages the S-35 was armed with a
powerful gun: the 47-mm (1.85-in) SA
35 was one of the most powerful
WeE}pons_ of the day and a gun that
could still be regarded as a useful
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In 1940 manySOMUASs were
damaged and abandoned like the
oneseen here, but thevehiclewas
good enough for the Germans to use
against the Allies four years later.

Below: Despite the weakness

of having the commander operate
themain armament, the S-35 wasa
fine tank.

swept through France.

Large numbers of R 35sfell into Ger-
man handsvirtually intact. Thesewere
duly put to use by various garrison un-
its In France while many eventually

to driver and other tank train-
Ing schools. With the invasion of the
Soviet Unionmany R 35swerestripped
of their turrets and used as artillery
tractorsor ammunition carriers. Later,
many of the R 35s till in France had
their turretsremoved so that their hulls
could be converted as the basis of
severa self-propelled artillery or anti-
tank gun models, the turrets then
being emplaced in concrete along the
coastal defences of the Atlantic Wall.

Thus the R 35 passed into history,
and despite its numbers its combat re-

S-35 gave a good account of itself
though revealing a serious design de-
fect when under fire: the upper and
lower hull halveswerejoined by aring
of bolts along ahorizontal join, andif an
anti-tank PI’OjeCtHe hit this join the two
halves split apart with obvious dire re-
sults. But at the time this mattered less
than the way in which the tanks had to
be handled: the S35 had a crew of
three (driver, radio operator and com-
mander), and it wasthe commander in
his one-man turret who caused the
problems, for thisunfortunate had not
only to keep an eyeonthelocal tactical
scene, but dso to assmilate orders
from the radio while loading and firing
the gun. The tasks were too much for
one man, so the full potential of the S-35
was rarely attained. As with other
French tanks of the day the S-35swere
?Iit into small groups scattered long
the French line and were called
together on only a few occasions for
worthwhile counterstrokesagainst the
Panzer columns.

After the occupation of France the
Germans took over as many S-35s as
th%/ could find for issue to occupation
and training units under the designa-
tion PzKpfw 35S 739(f). Some were
handed over to the Itaian army, but
many were still based in France when
the Allies invaded in 1944 and S-35s
were once more in action, thistime in
German hands. Any S-35staken by the
Allies were over to the Free
French, who intheir turnused themin
the reduction of the beleaguered Ger-
man garrisonslocked upintheir Atlan-
tic sea-port strongholds.

cord was such that it proved to be of
more use to the Germans than the
French.

ification

Crew: 2
Weight: 10000 kg (22,046 Ib)
Powerplant: oneRenaul t4-cylmder
?ée;rgé enginedeveloping 61 kW

P
Dimens?onslen%tsh4.20m(13ft
9.25in); width 1.85m(6t0.75in);
hei?ht2,37m(7ft9.2 in)
Performance: maximum speed 20
km/h(12.4 mph); range 140 km (87
miles); fording0.8 m (2t 7in); vertical
obstacle0.5m(1ft7,7in);trench1.6m
(5ft3in)

Well protected and manoeuvrable,
the SOMUA S-35 was undoubted
thebest Allied tankin 1940. Ithad a
radio and its 47-mm gun could fire
both armour-piercing shot and high
explosive, an obvious requirement
which had escaped British
designers.

fication
MUA S35
Crew: 3
Weight: 19.5tonnes
Powerplant: one SOMUA V-8 petrol
enginedevel opi n%lg) hp(141.7 kwg

Dimensions:|ength5.38m(17ft7,8in);
width 2.12 m (6 ft 115 in); height 2.62 m

8ft7in
&’erform)ance: maximum road speed
40 km/h (24.85 Tgh); maximumroad
range230km(143miles); fording
1.00m(3ft3in); gradl_ent40°;vert| cal
<()b]§t)acle0.76m( ft6in);trench2.13m
Tft
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FRANCE

B B Char Bl-bis heavy tank

The series of tanks known as the Char
B had adefinitelook of the 'Great War'
eraabout them, and thisis not surpris-
ing for their development can be
traced back as far as 1921 and the
aftermath of World War |, What was
demanded at that time was atank with
a 75-mm (2,95-in) gun st in a hull-
mounted embrasure, but it was not un-
til about 1930 that the result of thisre-

uest was finally built, This was the

har B heavy tank with a weight of
about 25 tonnes, and prolonged de-
velopment led in 1935 to the full pro-
duction version, the Char BI.

The Char Bl wasapowerful tank for
the period as it had a turret-mounted
47-mm (1.85-in) gun and a 75-mm (2.95-
in) gun set in the lower hull front. The
limited traverse of this latter gun was
partially offset by a complex steering
system that alowed the vehicle to be
rapidly pointed towards the correct
target sector, Although its archaic
appearance belied the fact, the Char B
was full of very advanced design fea-
turesthat ranged from self-sealing fuel
tanks to grouped lubrication for the
many bearings, an electric starter was
aso provided and attention was given
to internal fire protection. However,
the crew of four men was scattered
about the interior in away that made
internal communication difficult, and
thisled to many operational problems.
The crew of the Char Bl had to be a
highly-trained group of specidists to
make the best of the vehicle'spotential
fighting value, andin 1940 these teams
were few and far between.

The final production model was the
Char Bl-bis which had increased
armour (maximum and minimum of 65
and 14 mm/2.56 and 0,55 in compared
with the Char Bl's 40 and 14 mm/1.57
and 0.55in), a revised turret design
and a more powerful engine. Later
production models had an even more
powerful aircraft engine and extrafuel
capacity. Productionof the Char Bl -bis
startedin 1937, and by 1940 therewere
about 400 Char Bs of all typesin ser-
vice. By then the Char Bl and Char
Bl-bis were the most numerous and
powerful of al the French heavy tanks,
and the basic type was the main battle
tank of the few French armoured

S Vickers Light

The Vickers Light Tanks had their ori-
gins in a series of tankettes designed
and produced by Carden-Loyd during
the 1920s. Thestory of theselittlevehi-
clesisoutside the scope of this account
but one of them, the Carden-Loyd Mk
VIII, acted as the prototype for the
VickersLight Tank MK 1. Only afew of
these innovative vehicles were pro-
duced and issued, but the% provided a
great deal of insightintowhat would be
required for later models, The Mk |
had a two-man crew and had a small
turret for a 7.7-mm (0.303-m) machine-

un.

g The MK | led viathe Light Tank Mk
IA (better armour) to the Light Tank
Mk Il (improved turret and modified
suspension) which appeared in 1930,
and thisformed the basisfor later ver-
sons up to the Light Tank Mk VI. All
these light tanks used a simple hull
with riveted armour which was of the
order of 10 to 15 mm (0.39 to 0.59in)
thick, From the Light Tank Mk V on-
wards the turret was enlarged to take

formations.

The Germans had a great r
fortheCharB1,forthe75-mm(2.95-in)
gun was quite capable of knocking out
even their PzKpfw 1V, but they were
considerably assisted during the May
1940 fighting by several factors. One
was that the Char Bis were complex
beasts and required a grest deal of
careful maintenance: many simply
broke down en route to battle and
were |eft for the Germansto take over
undamaged. The type's combat poten-
tial was somewhat lessened by the
need for a well-trained crew and by
the usual drawback in French design
and usage of the commander having to
serve the gun as well as command the
tank and crew, Thefinal drawback for
the French was that, as was the case
withother tank formations, theChar Bl
units were frequently broken up into
small local-defence groups instead of
being grouped to meet the German
tank advances.

The Germans took over the Char
BI-bis as the PzKpfw BI-bis 740(f) and
used it for avariety of purpose me
were passed intact to occupation units
such as those in the Channel Islands,
while otherswere converted for driver
training or were altered to become
self-propelled artillery carriages.

The400 or so Char Bl spossessed by
theFrench armyin 1940 were
Potentially a devastating striking

orce. g

Tanks

two men, making athree-man crew in
al, and the same mark dso saw the
introduction of a 12.7-mm (0.5-in
machine-gun alongside the origin
7.7-mm (0.303-in) weapon. Of course
there were changes between all the
various marks: for instance the Light
Tank MK IV was the first to use the
armour as supporting plates for the
chassis, rather than the other way
round, and changes were made to the
suspension to improve cross-country
performance, WiththeMk V1 thelight
tanks came to the pesk of their de-
velopment and were agile vehicles
capable of anifty cross-country ,
and were up-armed to the point where
the Light Tank Mk Vic had a 15-mm
(0.59-m) heavy machine-guninthetur-
ret. All manner of changes to items
such as engine cooling and vision de-
vices were also introduced on this late
mark, and even the machine-gun was
changed to the new Besa 7.92-mm (0.
312-in) machine-gun of Czech origins.
The Vickers Light Tanks were

.I"‘Oﬂ"fd’.
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The Char Bl was easily able to deal
with any German tankin existence,
but abysmal handling rendered it
largely ineffective.

Some were fitted with flamethrowers
as the PzKpfw Flamm(f). In 1944 a few
were still around to pass once more
into French army use but by 1945 only
a handful were left.

F |

ification
Char Bl-bis
Crew: 4
Weight: 31,5tonnes )
Powelrpl ant: ortlje Rgnault& li r?der
etrol engine developin
p229ng ping p

immsjor}slengsth6.37m(20ft )
10.8in); width2.50m(8ft2.4in); height
2.79m(9ft18in)

Performance: maximumroad

28 km/h (17.4 mph); maximum road
range180km(112miles); fordingnot
known; gradient 50 per cent; vertical
?t;sgacle .93m(3ft1lin);trench2,74m
oft

widely used throughout the 1930s and
the early war years. Many of the early
marks were used in India and for im-
perial _ollcm% duties, in which they
proved ideal, but in action during the
early campaigns of World War |1 they
soon revealed themselves as bein

virtually useless. Their main drawbac

was their thin armour, which could be
penetrated even by small-calibre
armour-piercing projectiles, and their

.......

Mountinga 0.50-in and later a 15-mm
BESA machine-gun with a co-axial
7.92-mm machine-gun, the Vickers
Light Tank was an adeguate vehicle
for armoured reconnaissance.



lack of a weapon heavier than a
machine-gun. In France in 1940 they
were frequently incorrectly deployed
as combat tanks and suffered accor-
dingly, for they were only reconnaiss-
ance vehicles. Ther light armour and
lack of an offensive weapon made
them of little use for anything else, but
in 1940 the lack of numbers of tankson
the ground often meant that they were
rushed into action against the German
Panzers with disastrous results.

The Light Tanks remained in use in
theNorthAfricandesert campaignsfor
some time until replacements came
aong. Back inthe United Kingdomthe
later marks were often used for trials,
One of them was an attempt to convert
some of the otherwise wasted vehicles
into anti-aircraft tanks, mounting either
four 7.92-mm (0.312-in) or two 15mm
(0.59-in) machine-guns, but although
some _conversions were made they
saw little use. Other attempts were
made to fit a 2-pdr (40-mm/1.58-in)
anti-tank guninanenlargedturret, but
that idea was not pursued.

~ Surprisingly enough, the Germans
in France were happy to useany Light
Tanksthey could recover, not asbattle
tanks but as anti-tank gun carriers, but
only smal numbers are believed to
have been so converted.

Specification

Light TankMkV

Crew: 3

Weight: 4877 kg (10,752 |b)
Powerplant: oneMeadowsESTL 6-
cylinder getrol engine delivering
66kW (88bhp)

Dimensions:len th3,96m(13f9;
W|]gth2.)08m(6 10in); height2.235m
7ft6in

formance; maximum sgwd
51'i5 I§m/h (32mph); range201km(215
miles

After suffering hea vy lossesin
France when mistakenly used in
close support of the infantry, theMK
VI soldiered on in the Middle East
and North Africa.

S Light Tank Mk VII Tetrarch

The Tetrarch light tank started its life
as the Light Tank MK VII, and was a
Vickers private-venture project to
continue Its line of light tank designs.
That was in 1937, and the first pro-
totype started its trials in 1938. These
trials demonstrated that the new de-
sign, known et that time asthe Purdah,
lacked any of the attributes that would
makeit an outstanding weapon; but the
type offered some potential, and it was
ecided to undertake further testing
Pen;jlng a possible production con-
ract,

Inits initial form the Purdah, later
designated the A17, and later still the
Tetrarch, differedfromtheearlier light
tanks by having four large road wheels
on each sde. A two-man turret was
centrally mounted, and this turret wes
largeenoughto mounta2-pdr $40-mrrv
1.58-m) gun with co-axial 7.92-mm
(O.3_12—|n% machine-gun. Various a-
terations ‘were demanded once the

rototype had completed its initial
rials, notably to enginecoolingandfor
provisionof morefuel tankstoimprove
range. Eventually the Tetrarch was put
into production without any great en-
thusiasm, but it was at least'something
ready to hand at a period when the
British army had few tanksof any kind
to put into the field. Light tanks were
recoi;nlzed as a liability in action by
1941, however, so the few that were
completed became surplus to require-
mentsother thanfor limited operations
such as the invasion of Madagascar in
May 1942. Numbersof Tetrarchswere
even handed over to the Soviet Union.

But the fortunes of the Tetrarch
changed with the establishment of the
airborne forces, and it was not long
before the lightweight Tetrarch was
accepted as the army's first airborne
tank. A new glider, the General Air-
craft Hamilcar, was designed and pro-
duced as the airborne carrier for the
Tetrarch, butitwasnot until April 1944
that the first trial landings were made,
some of them being spectacular in the
extreme, For their new role the turrets
were fitted with 2 76.2-mm (3-in) infan-
try support howitzer, thevehiclebeing
redesignated Tetrarch ICS.

The Tetrarchs went into action dur-
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ing the Normandy landings of 6 June
1944 during the second airborne wave.
Most of them landed near the River
Orne, where their combat life was
short, They were next used du&rg the
Rhine crossingson 24 March 1945, but
only afew were used during that event
as their numbers had been sup-
plemented by the American M22 Lo-
cust. That marked the limits of the

— S
|
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Above: Carriedin aHamiIcar_gLida,
the Tetrarch was used by Briti
airborne forces durin

the
Normandy landings. Hopelessly
outclassed by German tanks, this
Tetrarch has a Littlejohn adapter
fitted toits2-pdr gun toincrease
muzzle velocity and thus armour
penetration.

Right: Originallya Vickersprivate
venture, the Tetrarch wasput into
production despite lacking armour,
effective armament or a properly
defined purpose. It eventually saw
limited action in Madagascar and the
USSR before being adopted as
Britain'sfirst air-portable tank.

type'sairborne operational career, but
some were retained for a few years
after the war until their Hamilcar glid-
ers were withdrawn from service.
The basic design of the Tetrarch
was used for a number of develop-
ments during the war years. One was
theLight Tank Mk VI1I'Harry Hopkins,
anumber of which were produced but
never used. The Harry Hopkins was

virtually a Tetrarch with thicker
armour (6-38mm/0,25-1.5inrather than
4-15mm/0.15-0,6in) andmany mecha-
nical changes, but it also acted as the
basisfor yet another variant known as
the Alecto, This was to have been an
airborne or light self-propelled gun
mounting a 95-mm ?actuall 94-mnV
3,7-in) howitzer, but few of thesewere
produced. Despite JJIans to produce
versions with 25-pdr or even 32-pdr
uns, theonly versionsto bebuilt were
Itted with dozer blades for apossible
airborne engineer role. In the event
the Alectos ended up as hack tractors
on Salisbury Plain.

Specification
Tetrarch
Crew: 3
Weight: 7620 kgﬁ\1/|6,800 Ib) ]
Powerplant: one Meadows 12-cylinder
petrol enginedelivering 123 kW
165 bhp)
imensons: lengthoverall 4.305m
gl4ft1.5|n);ler1 hofhul_l4.115,m&13ft
in);width2.3Im(7ft7in);heigh
2121 m(6ft115in)
Performance: maximum road speed
64km/ h(40mph2_); maximumcross-
cour)trysgeed4 km/h (28 mph);
EchfrglngO. 14m(3ft);trench1.524m



SI= Cruiser Tank Mk VI Crusader

The Cruiser Tank Mk VI that became
known as the Crusader had its origins
around the same time asthe Covenan-
ter, but was a Nuffield design and
thereforeused the Nuffield Liberty Mk
I11 engine and a Nuffield gearbox. In
overall appearance and layout the
Crusader resembled the Covenanter,
but there were severa differences.
One was that the Crusader had five
road wheels on each side instead of
the Covenanter's four.

The prototype was known as the
A15. It had the unusual feature of two
forward miniature turrets, one in front
of the driver's hood and the other for a

unner seatedinthefront hull. Eachof
these turrets was fitted with a 7,92-mm
(0.312-in) machine-gun, but after early
trias the driver's gun and turret wes
eliminated, These early trials once
more highlighted that engine cooling
was inadequate and that the gear-
change arrangements were unreli-
able, These problems, and others,
took a long time to remedy and, in-
deed, many were still present when
the Crusader waswithdrawn from ser-
vice,

Thefirst production model was the
Crusader |, whichhada2-pdr (40-mnV
1.58-in) gun and armour with a 40-mm
(1.58-in) basis. When Crusader s en-
tered service in 1941 they were
aready inadeguate for combat, and as
the new 6-pdr (57-mm/2.24-in) gunwas
gtill in short supply the armour aone
wasincreased in thicknessto a50-mm
(1.97-in) basisto producethe Crusader
1, and it was not until the Crusader 111
that the 6-pdr gun was fitted, This
turned out to bethe main ‘combat’ ver-
sion of the Cruseder during the North
African campaigns before it was re-

laced by the American M4 Sherman.
n action the Crusader proved fast and
nippy, but itsarmour proved to be too
thin, and the Cr ers armed with
2-pdr guns were no match for their
German counterparts. Their reliability
problems did [ittle for Crusaders
chances of survival under desert con-
ditions, but gradual improvements
were effected. The Crusader IICSwas
fitted with a 76.2-mm (3-in) howitzer.

Once th%/ were no longer combat
tanks the Crusaders were used for a
variety of special purposes. Some
were converted as anti-aircraft tanks

N L

== Cruiser Tank
Inthe United Kingdom the differentia-
tion between 'Cruiser' and 'Infantry’
tanks persisted aimost until the end of
thewar despitethefact that most other
nations had never entertained, the no-
tion. It persisted even after the unfor-
tunate experiences of the early 'Cruis-
er' designs had highlighted the draw-
backs of producing a lightly armed
and armoured main battle tank, and
continued even when a replacement
for the Crusader was being sought.
The need for more armour and a big-
ger gun was finaly realized (and a
more powerful engine would be re-
qwre_d?and in 1941 anew specification
was issued. It was answered by two
main entrants to the same basic A27
design, one the A27L with a Liberty
engine (this was to become the Cen-
taur? and the other the A27M with a
Rolls-Royce Meteor that was to be-
coer|7|1e the Cruiser Tank Mk V111 Crom-
wi

The Crusader |11 wasthefirst British
tank to be armed with an effective
gun, the 6-pdr. Its other great
strongpoint was its suspension,
which was so tough that the
theoretical maximum speed could
often be exceeded.

L

in) Bofors gun (Crusader 11l AA'I) or
twin or triple 20-mm (0.787-in) cannon
(Crusader 111 AA1T). Therewas aCru-
sader ARV armoured recovery vehi-
cleversion without aturret (but with an
A' frame jib) and another turretless
version featured a dozer blade for

combat engineering purposes (Cru-
sader Dozer). Many Crusaders were
fitted with an open box superstructure

foruseas high-speed artillery tractors
(Crusader Gun Tractor), and were
widel usedinEuro;;edurin 1944 and
1945 fo tow 17-pdr (76,2-mm/3-in) anti-
tank guns. Many more were used for
trialsthat ranged from engineinstalla-
tionsviaminewarfare devicestowad-
ing trials that led to the 'Duplex Drive
tanks.

The Crusader was one of the 'classic
British tanks of World War 1, and had a
dashing and attractive appearance
that belied its lack of combat efficien-
c¥. Despite its low and aggressive
silhouette it was outclassed as a battle
tank on many occasions, but saw the
war out in several special-purpose
variants.

Two early model Crusaders are seen
during Operation 'Crusader’. The
battle demonstrated that gallantry
aloneisnot a substitute for good
equipment.

Mk VIII Cromwadl

_ Thefirst Cromwellswere produced
in January 1943. Thefirst three marks
Cromwell | with one 6-pdr and two

esa machine-guns, Cromwell |1 with
wider tracks and only one machine-
gun, and Cromwell [l produced by
re-engining a Centaur 1) al had as
their main armament the %‘%dr (57-
mm/2.244-in) gun, but by 1943 it had

A Cromwell roars through a
villagein Normandy, A ugust
1944, Initiallymountinga 6-pdr,
byD-Day they were armed with a

5-mm a%un which gave them a
reasonable chance against
German armour. The Cromwell
entered servicein 1943 and many
crews were trainedin it before
theinvasion. In theacid test of
combat, the Cromwell itselfdid
not let them down.

mounting either asingle 40-mm (1.58-

Specification

Crusader |11

Crew: 3

Weight: 20067 k%\l(44,240 Ib

Powerplant: one uffield_Liz)ert Mk
111 petrol enginedevel oping 254 kW
(340 bhp)

Dimensions:1ength5.994m(19ft8in);
width2,64 m(8t8in); height2.235 m

A

7ft4in)

formance: maximum road speed
43.4 km/h (27 mph); maximum Cross-
country speed 24 km/h (15 mph);
rangewith extrafuel tank 204 km (127
miles); fording0.99 m(3ft3 in%;l
vertical obstacle 0,686 m(2ft3in);
trench2.59m(8ft6in)

ke SR RN
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been decided that something heavier
would be required and a new_75-mm
2.95-in) gunwas demanded. For once
things were able to move relatively
swiftly onthe production linesand the
first 75-mm (2.95-in) Cromwell Mk IV
tanks were issued to the armoured
regimentsin October 1943. Thereafter
the 75-mm (2.95-in) gun remained the
Cromwell's main gun until the Crom-
well Mk VIII, which had a 95-mm
(actually 94-mm/3.7-in) howitzer for
close support.

Perhapsthe main value of the Crom-
wel| to the British armoured regiments
during 1943 was asatraining tank, for
at last the troops had a tank that was
something of a match for its German
counterparts. There was better
armour e{é—?ﬁ mm/0.315-3in) on the
Cromwell than on any previous'Cruis-
er' tank and the 75-mm (2.95-in) gun,
which shared many components with
the smaller 6-pdr, at last provided the
British tankies with a viable weapon.
But by the time they were ready for
active service the Cromwells were in
tg;jproceasof being replaced by the
readily-available M4 Shermanfor pur-
poses of standardization and logistic
sefety. But the Cromwell did see ser-
vice. Man%_we_re used by the 7th
Armoured Division in the campaigns
that followed from the Normandy land-
ings. Here the excellent performance
provided by the Meteor engine made
the Cromwell a well-liked vehicle: it
was fast and reliable, and the gun
proved essy to lay and fire. ]

The Cromwell was but a steppin
stone to the later Comet tank whicl
was to emerge as perhaps the best
all-round British tank of the war years.
But the Cromwell was an important
vehicle, not just as a combat tank but
for several other roles, Some were
used as mobile artillery observation
posts (Cromwell OP) with their main
gun removed and with extraradiosin-
Stalled. Othershad their turretsentire-
ly removed and replaced by al the
various bits and pieces required for
the Cromwell to be used as the Crom-
well ARV armoured recovery vehicle.
The Cromwell was aso used as the
basis for a heavily armoured assault

SE= Cruiser Tank

The Cruiser Tank MK V111 Centaur was
a contemporary of the Cromwell and
was derived from the same genera
staff specification. But whereas the
Cromwell was a Rolls-Royce Meteor-
engined vehicle, the Centaur was a
Leyland Motors project and was fitted
withtheLiberty engine. Inmany other
r ts the Centaur and the Crom-
well wereidentical (apart fromthe en-
gines, gearboxes and other transmis-
sion components) and some Centaurs
werefitted with the Meteor engineat a
Iateclelr stage and redesignated” Crom-
wells.

Leyland had al_readK produced a
‘Cruiser’_tank design known as the
Cruiser Tank Mk VII Cavaier which
had proved to be a generally unsuc-

ul design as aresult of poor per-
formance, mechanical breakdowns
and ashortenginelife. Leyland under-
standably used some features of the
Cavalier on the Centaur but unfortu-
nately it aso carried over some of the
earlier design's problems, for the
Liberty enginewasreally too low pow-
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Above: Cromwell tanksmove up to
their start line for one of the breakout
battlesin Normandy, 1944. Theprice
ofattacking the well-sited German
positions was often heavy, despite
the improved quality of British
armour.

Right: Although the majority of
British tank units were equipped
with the Sherman, the Cromwell was
asuccessfui design, doing muchto
restore the dreadful imbalance of
quality between British and German
armour.

tank that became known as the A33,
whichwasready by May 1944 but nev-
er got into production.

Specification

Cromwell IV

Crew:5

Weight: 27942 kg (61,600 Ib)
Powerplant: oneRolls-RoyceM eteor
V-12 petrol en\%llne developing
570bhp(425kW)

Dimensions. lengthoverall 6,42m(21ft
0,75in); width3.048m(10ft); height

Mk VIII Centaur

ered to provide the Centaur with the
same performance as the Cromwell;
nor was the engine life up to the stan-
dards of the Meteor's reliability.
The Centaur | was produced with
theusual 6-pdr (57-mm/2.244-in) gunof
the period, and the first examples
were ready in June 1942. These early
Centaurs were used only for trainin
purposes, some with auxiliary fue
tanksmounted at therear. The Centaur
Il was produced in small numbers
only, but this mounted a 75-mm (2.95-
in) main gun. Armour varied in thick-
nessfrom20to 76 mm (0.8to3in). The
Centaur |V was the main ‘combat’ ver-
sion of the series as it was specially
produced for use by the Royal Marines
Armoured Support Group during the
D-Day |andi n'%lsm Normandy on6June
1944, These Mk Vs were fitted with
95-mm (actualy 94-mm/3,7-in) close-
support howitzers, 80 of them were
issued, and these were intended to be
used only in the initial stages of the
amphibious assault. In fact most of
them landed safely and performed so

) Ay

2.51 m(8ft3in)
Performance: maximum speed 61
km/h (38 mph); roadrange278km (173

well on the beaches and the area im-
mediately inland that many were re-
tained for some weeks afterwards for
the dow and dangerous combat in the
bocage country. )
Thereafter the Centaurs were with-
drawn from combat use and under-
wenttheusual routineof conversionfor
other pur As usual the smplest
conversion wasto an artillery observa-
tion Ipost aéCer]taur OP) while others
simply hadtheir turretsremoved to act
as Centaur Kangaroo armoured per-
sonnel carriers. The usual armoured
recovery vehicle variant duly
appeared as the Centaur ARV aong
with the Centaur Dozer turretless ver-
sion fitted with adozer blade for com-
bat engineer duties. Two Centaur con-
versionsthat did mount gunswere the
two marks of Centaur I11/1V_AAI and
Centaur [I/1V AAII tanks. These had
thesame20-mmanti-aircraftturretsas
the earlier Crusader AA tanks, but the
Centaur AA versions mounted 20-mm
(0.787-in) Polsten cannon in place of
the earlier Oerlikon cannon. Both of
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miles); fording 1.219m(4ft); vertical
obstacle 0.914 m (3 ft); trench 2.286 m
(7ft6in)

these variants took part in the early
stages of the Normandy campaign but
were withdrawn once the anticipated
threat of air attack did not materialize.
Specification
Centaurlll
Crew:5
Weight: 28849 k?\l(63,_600 IbZ)
Powerplant: one Nuffield Lil ertg Mk V
\{39 152b%et)rol enginedevel oping295kW
jmmsponslen th6.35m(20ft 10in);
width2,895m(97t6in); height 2,489 m
8ft2in) )
ormance: maximum road speed
43.4km/h(27 mph); maximumcross-
countrKspeedabout 25.7km/h
§16r_np 3;range265km(165m|I&s);
ording0,914m(3ft), vertical obstacle
0.914m(3ft); trench2.286 m(7ft6in)
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=h= Cruiser Tank
The Cruiser Tank Challenger pro-
duced during World War Il bore no
resemblance to the mighty Challenger
that is currently being issued to the
British army, for the original Challen-
ger was one of the British tank indus-
try's least successful progeny. It was
derived from a 1941 request to mount a
heavy gun capable of tackling even
the heaviest German tanks and the 17-
pdr (76,2-mm/3-in) gun, then complet-
Ing its development, was selected as a
likely weapon. The A27 Cromwell/
Centaur chassis seemed a suitable
basic chassis and work began on
adapting thisfor the heavy gun project.
he new gun would require two
things. One was a much larger chassis
to accommodate the weights involved
and the other a larger turret ring to
absorbtherecoil forces. Atthattimeall
exigting designs were too narrow to
accommodate so large a turret ring,
but by lengthening the existing Crom-
well chassis and adding another road
wheel the turret ring section could be
widened to enable alarger ring to be
installed. Thisformed the basisof what
became known as the A30, and even-
tualy the name Challenger wes be-
stowed upon the vehicle. )
The first pilot model was ready in
March 1942 and like many ha%y im-
provisationsit showed up badly during
Its early trials, The extraweight of the
rather "high and awkward turret was
not balanced by the lengthened sus-
pension, which proved to be a source
of many troubles, and the mounting of
the heavy gun in the turret made
traverse so slow that the original
traverse mechanism had to be rede-

SI= Infantry Tank

ArequirementforaBritisharmy ‘I nfan-
try' tank wasfirst made in 1934 and the
immediate result was the All Infantry
Tank MK 1, later nicknamed Matildal.
This was a very smple and small tank
with atwo-man crew but with armour
heavy enough to defeat any contem-
porary anti-tank gun. The small turret
mounted a single 7.7-mm (0.303-in)
Vickers machine-gun and the engine
was a commercial Ford V-8 unit.
Orders for 140 were issued in April
1937, but when the type was tried in
combat in France in 1940 it revealed
many shortcomings: it was too slow
and underarmed for any form of
armoured warfare, and the small num-
bers that remained in service after
Dunkirk were used only for training.
The Matilda | was intended only as
aninterim t%/pe before the A12 Infantry
Tank Mk 1l became available. This
project began in 1936 and thefirst ex-
ampleswere completed in 1938. The
MK 11, known later asMatildall, wasa
much larger vehicle than the Matildal
with a four-man crew and a turret
mounting a2-pdr?40—mm/ 1.575-in)gun
and liberal belts of cast armour
_(varK_i nE from 20 to 78 mm/0.8 to 3.1 in
in thickness) capable of defeating al
known anti-tank guns. The Matilda Il
was dow as it was intended for the
direct support of infantry units,inwhich
role was not essential, Overall it
was a good-looking tank and it turned
out to befar more reliable than many of
its contemporaries. And despite the
light gun carried it was found to be a
good vehicle in combat. The Matilda
1A had a 7,92-mm (0.312-in) Besa

Chalenger

Arguably the ugliest tank design of
theperiod, theChallenger wasa
stretched Cromwell armed with a 17-
pdr, armour being reduced to keep
weight down. Fortunately for British
tankcrews the Sherman Firefly was
adopted instead.

signed and replaced, The large size of
the 17-pdr fixed ammunition meant
that only a restricted number of rounds
could be carried internally, and the
hull machine-gun had to be removed
to make'more room, leaving only the
co-axia 7.62-mm (0.3-in) gun. Perhalfl)s
the biggest problem was that the
weight overall was such that the
armour protection had to be reduced
to bring weight down to a reasonable
level, Armourvariedfrom20to 102mm
(08 to 4 inl) in thickness. Despite al
these problems the Challenger was
ordered into production purely on the
strength of its powerful gun, which was
a least something that could destroy
any known German tank.
_ But the Challenger was dow to get
into productionfor avariety of reasons,
Itwasnotuntil March 1944that the first
roduction examples were ready and
y then it was too |ate for the Challen-
ger to take part in the extensive water-
proofing programme that would be re-
quired for the Normandy landings.
Another blow to the Challenger prog-
ramme was the fact that the M4 Sher-
man had been adapted to take the 17-
pdr, and asthe Firefly this conversion
assumed many of the responsibilities
intended for the Challenger during the
early stages of ,the post-Normandy
campaign, Thus the Challenger lan-

guished while the Firefly fought itsway
across Europe.

_But some Challengers did see ser-
vice from late 1944 onwards. Numbers
were issued to the reconnaissance
regimentsof the British armoured divi-

sons to provide some extra fire su
port to the 75-mm (2.95-m) Cromwells
which were by then the main equip-
ment of these units. Assoon asthewar
ended most Challengers were with-
drawn, Some were sold overseas but
the type rapidly vanished from the
scene. The Challenger I1, with alower
%urret, was produced only in prototype
orm,

Mks | and || Matilda

machine-gun instead of the Vickers
un.
g The mam combat period for the
Matilda (the term Matilda |l was drop-
ped when the little Matilda | was with-
drawn in 1940) was the early North
African campaign, where the type's
armour proved to be effective against
any ltalian or German anti-tank gun
with the exception of the German '88.
The Matilda was one of the armoured
mainstays of the British forces until El
Alamein, after which its place was
taken by better armed and faster de-
signs, But the importance of the Matil-
dadid not diminish, foritthen entered
a long career as a special-purpose

ank.
One of the most important of these
specia purposes was as aflail tank for

mine-clearing. Starting with the Matil-
da Baron and then the Matilda Scor-
pion, it was used extensively for this
role, but Matildas were adso used to
push AMRA mine-clearing rollers.
Another variant was the Matilda CDL
(Canal Defence Light), which used a
specia turret with a powerful light
source to create ‘artificia moonlight',
Matildas were aso fitted with dozer

Crew:
Weight: 33022 kg (72,8001b)
Powerplant: oneRolls-RoyceM eteor
V-12petrol enginedevel oping447 kW
(600 bhp)
Dimensions: lengthoverall 8.147m
(26ft8.75in);width2.90m(9ft6.5in);
height2.775m(9ft 1,25 in)

ormance. maximum
51.5km/h(32mph); range 193km (120
miles); fording 1.37 m (4 ft 6 in) after
preparation; vertical obstacle0.914 m
(3ft);trench2,59m(8ft6in)

blades asthe Matilda Dozer for combat
engineering, and many were fitted
with various flame-throwing devices
as the Matilda Frog, There were many
other specid and demolition devices
used with the Matilda, not all of them
under British auspices for the Matilda
became an important Australian tank
aswell. Infact Matilda gun tankswere
used extensively by the Australian
armY in New Guinea and elsewhere
until the war ended in 1945, and they
devised several fIame-throwiSrég
equipments. The Germans aso u
several captured Matildasto mount va-
rious anti-tank weapons of their own.
It isdoubtful if acomplete listing of
dl the many Matilda variants will ever
bemade, for numerous'fieldmodifica-
tions and other unrecorded changes

TheMatilda was the onlyBritish tank

with enough armour to withstand

German tankgunsin the earlyyears.

After a brief moment of glory at

Arras, it won itsreal reputation with

the8th Armyin thedesert.
L
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were made to the basic design. Butthe

Matilda accommodated them al and

many old soldiersstill look back onthis

tankwith affectionfor, despiteitssow

and light armament, it was reli-

le and steady, and above al it had
good armour.

ification
atildall

Crew: 4

Weight: 26926 kg (59,360 Ib)
Powerplant: twoL eyland6-cylinder
petrol engines each developing 71 kW
(95 bhp) or two AEC diesel seach
developing 65 kW (87 bhp) )
Dimensions:length5.613m(18ft5in);

width2.59m(8ft6in); height2.51m
8ft3in

formance; maximum speed 24
km/h (15 mph); maximumcross-
countr, 12.9km/h (8 mph); road
range257 km(160miles); vertical
obstacle0.609m3%2ft) ;fording0.914m
(3ft); trench 2.133 m (7 ft)

A Matildaisseen in the desertinJune
1941 during Operation 'Battleaxe’, an
unsuccessful attempt to relieve
Tobruk which cost the 4th Armoured
Brigade 64 of their Matildas. Tough
but slow, the Matildas were cursed
with theineffectual 2-pdr asmain
armament.

> = Tnfantry Tank MK Il Vaentine

In 1938 Vickerswas invited to joinin
theproduction programmefor the new
Matilda Il tank, but as the company
aready had a production line estab-
lished to produce a heavy 'Cruiser'
tankknownastheA 1O, itwasinvitedto
produce a new infantry tank based
upon the A10O. Vickers duly made its
plansanditsAlO-derivedinfantry tank
was ordered into production in July
1939, Uptothat datethearmy planners
had some doubts as to the effective-
ness of the Vickers submissions, re-
sulting mainly in the retention of a
small two-manturretwhichwouldlimit
possible armament incresses, but by
mid-1939 war wasimminent and tank's
were urgently required.

The new Vickers tank, soon known
asthe Infantry Tank Mk |11 Vaentine,
drew heavily on experience gained
with the AIO, but was much more
heavily armoured 8-65 mm (0.3-
2.55in). Asmany of the AlO's troubles
had already been experienced their
solutionswerebuiltintotheValentine,
which proved to be a relatively trou-
ble-free vehicle. Mass production be-
gan rapidly, and the first Vaentine |
examples were ready in late 1940. By
1941 the Vaentinewas an established
type, and many were used as Cruiser
tanks to overcome deficiencies.

The Valentinewasundoubtedly one
of themost important Britishtanks, but
the main reason for this was quant)&e/
rather than quality. By earlg 1944,
when production ceased, 8,275 had
been made and during one period in
1943 onequarter of al Britishtank pro-
duction was of Valentines, Valentines
were dso produced in Canadaand by
severa other concerns in the United
Kingdom apart from Vickers.

There were numerous variants on
the Valentine, Guntanksranto 11 diffe-
rent marks with the main armament
increasing from a 2-pdr (Vaentine |-
VII) viathe 6-pdr (VaentineVI11-X) to
a75-mm (2.95-in) gun (Vaentine XI),
and there was even a self-propelled
gun version mountm%.a 25-pdr field
gun and known as the Bishop. Special-
purpose Valentines ran the whole
gamut from mobile bridges (Vaentine

ridgelayer) to Canal Defence Lights
(Vaentine CDL) and from observation
posts (Vaentine OP) to mine-clearin
devices (Valentine Scorpion an
Valentine AMRA). The numbers of
these variants were legion, many of
them being one-off devices produced
for trials or experimental f)urpos&q
typical of whichwerethe early Duplex

rive Valentine vehicles used to test
the DD system. Actually these tanks
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were so successful that the Valentine
was at one time the standard DD tank.
There were also Valentine

Flamethrower tanks, and one attemEt
was made to produce a special tank-
killerwitha6-pdr anti-tank gunbehind
ashield. That project cameto nothing
but the Vaentine chassis was later
used as the basis for the Archer, an
open-topped vehicle with a 17-pdr
gun pointing to the rear, Thiswas used
in Europe from 1944 onwards.

. Thebasic Valentine tank was exten-
svely modified throughout its oper-
ational career, but it remained
throughout reliable and sturdy. The
Valentinewasone of the Britisharmy's
most important tanks at one point.” It
was used by many Allied armies such
asthat of New Zealand, and many saw
actionin Burma. Thebulk of the Cana-
dian output was sent to the Soviet Un-
ion, where the type appears to have
ﬂlven good service. The Valentine did

ave its drawbacks, but overall its
main contribution wes that it was avail-
able in quantity at atime when it was
most needed, and not many British
tank designs could claim the same,

ification
Vaentine llI/1V
Crew: 3
Weight: 17690 kg (39,000 Ib)
Powerplant: one AEC diesel
develogl ng98kW(131_bhp££M kIl
or CMC diesel developing 103 kW
138 bhp) inMk 1V )
imensions: Ien%th5.41m(1_7ft9| n);
width2.629m g& t7.5in); height
2273 m(7ft55in).
Performance: maximum speed 24
km/h(15mph); maximumcross-
countr 129km/h (8 mp;?; road
range 145 km (90miles); vertice
obstacle0.838m(2ft9i ng; fording
0.914 m(3ft); trench 2,2

6 m (7ft6in) .

Cransrared

An early model Valentine provides
thefocus of attention asMalta
celebratesKing George VI's
birthday. The Valentine was one of
the more successful pre-war i
designs, and saw service world-wide.

Mass-produced from 1940, the
Valentine fought throughout the
desert campaigns. Although slow
like theMatilda, it wasa sturdy
vehicle and was able to bere-armed
with better gunsasthewar
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SI= Infantry Tank Mk IV Churchill

Even to provide a list of dl the Chur-
chill marks and variants would fill
many pages, so this entry can provide
only abrief outline of what was one of
the most important British tanks of
World War 1. In production termsthe
Churchill came second to the Valen-
tine, but in the scope of gpplications
and variants it came second to none.
_The Churchill was born in a spe-
cificationknown asthe A20 whichwas
issued in September 1939 and envis-
aged areturn to the trench fighting of
WorldWear I. HencetheA20tank wasa
virtual update of the old World Wer |
British lozenge' tanks, but experi-
ences with the A20 prototype soon

T .
showed that alighter model would be
required. Subsequently Vauxhall
Motors took over a revised specifica-
tion known as the A22 and designed
the Infantry Tank Mk IV, later named
the Churchill.

Vauxhall had to work from scratch
and yet came up with awell armoured
tank'with large overall tracksthat gave
the design an ance not unlike
that of World War | tanks. Unfortunate-
ly the early Churchill marks were so
rushed intd production that about the
first 1,000 examples had to be exten-
sively modified before theg could
even be issued to the troops. But they
were produced at a period when inva-
sion seemed imminent and even unre-

AUSTRALIA

Cruiser Tank

In 1939 Australia's armed forces had
virtually no modern tanks and lacked
admos any form of h engineering
background to produce them; evenan
automobile industry was lacking.
Nevertheless the Australian govern-
ment realized that it was unlikely that
any large amounts of heavy war matér-
ie'would beavailableto Australiafrom
oversess, and s0 <&t to to produce its
own. Among the requirements were
tanks, and as therewas no local exper-
tise on the subject one engineer was
sent to the United States and an experi-
enced engineer was obtained from the
United Kingdom.
Withthisexperienceto handthe Au-
stralian army staff issued a specifica-
tionand Australianindustry set towith
awill, The first design, known as the
AC1 (Austradlian Cruiser 1) wasto have
a 2-pdr (40-mm/I,57-in) gun and two
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liable tanks were regarded as better
than none. Later marks had these early
troubles eliminated. ]

The armament of the Churchill fol-
lowed the usual path from 2-pdr FChur-
chill I-II?, via 6-pdr (Churchill [11-1V)
eventually to a 75-mm (2,95-in) gun in
the Churchill 1V (NA 75) and Churchill
VI-VII. Therewere aso CS(close sup-
port) variants with 76.2-mm (3-in) and
eventually 95-mm (actually 94-mmy/3.7-
in) howitzers in the Churchill V and
Churchill V111, The Churchill | also had
a hull-mounted 76.2-mm (3-in) howit-
zer. The turrets dso changed from
being cast items to being riveted or
composite structures, and such refine-
ments as track covers and engine cool-

Sentind AC1

Left: Charchillsmove up to the
Normandy front line past a column of
USM4 Shermansin earlyAugust
1944. Note how the crews have
attached large sections of track to the
fronthull and the turretsideas
additional armour.

ing improvements were added suc-
cessvely. In all there were 11 Chur-
chill marks, the last three of them 're-
works' of earlier marks in order to up-
date early models to Mk V11 standard
with the 75-mm (2,95-in) gun.

In action the heavy armour of the
Churchill (16-102 mm/0,6-4 in in Mks
[-VI and 25-152 mm/1-6 in in Mks VI-
VI1I) wasamajor asset despitethefact
that the tank'sTirst operational use was
in the 1942 Dieppe landings, when
many of the Churchills used proved
unable to even reach the beach, let
alone cross it. But in Tunisia they
proved they could climb mountains
and provide excellent support for
armoured as well as infantry units,
though they were often too dow to ex-
ploit local advantages.

It was as aspecid-purpose tank that
the Churchill excelled, Many of these
special variants became established
as important vehicles in their own
right, and included in this number
were the Churchill AVRE (Armoured
Vehicle Roi/d Engineers), the Chur-
chill Crocodile flamethrower tank and
the various Churchill Bridgelayer and
Churchill Ark vehicles. Then there
were the numerous Churchill mine-
warfare variants from the Churchill
Plough variants to the Churchill Snake
with its Bangalore torpedoes. The
Churchill lent itself to &l manner of
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Above: The Churchill was essentially
designed for a return to trench
warfare. Assuch it wasa classic
infantry tank, slow but heavhlg
armoured. Introduced in 1943, its
chassiswassubsequently usedfor a
host of specialist vehicles.

modifications and was able to carry a
wide assortment of odd gadgets such
as wall demoalition charges (Churchill
Light Carrot, Churchill Onion and
Churchill Goat) mine-clearing wheels
(Churchill AVRE/CIRD), carpet-layi ng
devices for use on boggy Igroun
(Churchill AVRE Carpet a%/:er),
armoured recovery vehicles (

chill ARV), andsoon.

The Churchill may have looked
archaic, but it gave excellent service
and many werestill around inthemid-
1950s in various guises, the last Chur-
chill AVRE not being retired until 1965.

ification
Churchill VII
Cr .

ew:5
Weight: 40642 k%(89,600 )
Powerplant: oneBedfordtwin-six
petral enginedevel oping 261 kW
(350bh .
Dimensons length7.442m (24t5in);
\(Nlulc%lt&z.?s m(8ft); height 3.454 m

in

Performance: maximum speed 20
km/h (12.5 mph); maximum cross-
countr speetfabout 12.8km/h
§8mph ;range144.8km(90miles);
ording1.016m(3ft4in); vertical
obstacle0.76m(2ft6in); trench
3.048m(10ft)

hur-

The outbreak of war found Australia withnomodern tank force and little industrial infrastructure. TheACl Sentinel
was a home-grown tank developed at Ughtning speed to fight off the an ticipatedJapanese invasion.
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7.7-mm (0,303-in) machine-guns, and it
was decided to use as many compo-
nents of the American M3 tank as
possible. The powerplant wasto com-
prise three Cadillac car engines
Joined together and extensive use was
to be made of cast armour. A second
model, to be known as the AC2, was
mooted, but by late 1941 as the
Japanese became increasingly
agoressive in the Pacific, the AC2 was
passed over in favour of the existing
AGlI, which had armour ranging from
25mm(1in)to65mm(2,55in)inthick-

ness.

Thefirst ACIswere ready by Janu-
ary 1942 and were soon named Sen-
tind. The whole ﬂrqect from paper-
work requests to hardware had taken
only 22 months, which was aremark-
able achievement since dl the facili-
ties to build the tank had to be de-
veloped even as the tanks were being
built. But only afew AC1 tanks were
produced as by 1942 it was realized
that the 2-pdr gunwould betoo small to
have any effect against other armour
and anywa%, the hurried design still
had some 'bugs that had to be mod-
ified out of the design. Most of these
bugswere only minor, for the Sentinel
turned out to be a remarkably sound

CANADA

design capable of considerable
stretch and modification. This was just
aswell, forthe Sentind ACSmounteda
25-pdr (87.6-mnV3.45-in) field gun bar-
rel inthe turret to overcome the short-
comings of the 2-pdr. )

The 25-pdr was chosen as it was
aready in production locdly, but it
was realized that this gun would have
only limited effect against armour and
the Sentined AC4 with a 17-pdr (76.2-
mm/3-in) anti-tank gun was proposed
and a prototype was built. This was
during mid-1943, and by then the
background to the hurried introduc-
tion of the AC1 into service had re-
ceded. There was no longer the
chance that the Japanese might invade
the Australian mainland an anywar)]/,
M3s and M4s were pouring off the
American production lines in such
numbers that there would be more
than e_nough to (_equ_ip al the Allies,
includingAustralia, ThusSentinel pro-
duction came to an abrupt haltin July
1943 in order to alow the diversion of
industrial potential to more important
priorities.

The Sentinel series was a remark-
able one, not only from the industrial
Sde but dso from the design view-
point. The use of an al-cast hull was

Cruiser Tank Ram MK |

When Canada entered World War |
in 1939 it did not have any form of tank
unit, and thefirst Canadian tank train-
ing and familiarization units had to be
equipped with old World War | tanks
from American sources. However, it
was not long before the Canadian rail-
way industry was asked by the UK if it
could manutacture and supply Valen-
tine infantry tanks, and this proved to
be amajor task for the Canadianswho
had to virtually build up atank manu-
facturing capability from scratch. But
the Valentines were 'Infantry' tanks
and the new Canadian tank units
would need 'Cruisers for armoured
combat. At that time there was little
rospect of obtaining tanks from the
nited Kingdom and the United States
wasnot involvedinthewar, sotheonly
thing to do was design and build tanks
in Canada. ] o

But what tank? Again, at the time it
seemed opportune to build the Amer-
icanM3(thenenteri nﬂproduptl onfora
British order) but this design, later
knownasthe Grant/L ee, had the draw-
back of a sponson-mounted mam gun
at atime when it was appreciated that
aturret-mounted gun was much more
efficient, Thus the Canadians decided
to adopt the main mechanical, hull and
transmission components of the M3,
but ally them to anew turret mounting
a75-mm (2,95-in) maingun. But there
was no prospect of a 75-mm (2.95-in)
gun at the time, so the readily-
available (40-mm/1.58-in) weaponwas
chosenfor initial installations, withthe
chance of fitti ngbalarger unlater. This
turned out to be the 6-pdr (57-mm/
2.244-in) gun,

Building such a tank from scratch
wasamajor achievement for Canadian
industry, and the prototype wasrolled
out from the Montreal Locomotive
Worksin late June 1941. It was christ-
ened the Cruiser Tank Ram Mk |, and
turned out to be a remarkably work-
manlike design making much use of
cast armour; the drive train and sus-
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pensiondemonstrateditsM3origins, It
was not long before the initial 2-pdr
%un was replaced by a 6-pdr in the

am Mk 11, and production proper got
under way by the end of 1941. The
secondary armament was one co-axia
and one hull-mounted 7.62-mm (0.3-in)
machine-gun. Almost as soon as pro-
duction commenced numerous design
modifications were progressively in-
troduced but none of these changes
were fundamental as the Ram was a
basically sound tank. Armour thick-
nessrangedfrom25mm(1in)to89mm

35in).
( Al )theoutput went tothe new Cana:
dian armoured regiments and many of
these regiments, asthey wereformed,
were sent to the United Kingdom. But
the Ram was never to see action as a
guntank, By mid-1943 |arge numbers
of M4 Shermans were pouring off
American production lines and as this
tank already had a 75-mm (2.95-in) gun
it was decided to standardize on the
M4 for al Canadian units, Thus the
Rams were used for training only. As
they were withdrawn many had their
turrets removed to produce the Ram
Kangaroo, which was a simple yet
efficient armoured personnel carrier

In spite of the speed with which it
wasproduced, theACI Sentinel was
a remarkably innovative design

way ahead of design practice dse
where, and the r acceptance of
heavy guns like the 25-pdr and the
17-pdr was aso way ahead of contem-
ﬁorarytho_ught. But the Sentinel series
ad little impact at the time for the
examples produced were used for
training only.

Specification
Sentind AC1
Crew:5

widely usedinthe post-June 1944 cam-
paigns. Some Rams had their gunsre-
moved and were used as arti Ile%
observation posts (Ram Command/O
Tank), while otherswere more exten-
sively modified to become armoured
recovery vehicles, Some were used
for various experimental and trial pur-

s, suchasthemounting of a94-mm
§13,”7-|n) anti-aircraft gun on top of the

ull.

But the Ram's greatest contribution
to the conflict was the adaptation of the
basic Ramhull totakea25-pdr artillery
piece. The gun was placed inasimple
open suEerstructure ontop of the hull,
and in this form the Ram became the
Sexton. A total of 2,150 was produced
for the Allied armies so the Ram pro-
duction line made adefinite contribu-
tion to the Allied victory.

featuring an all-cast hull and a heavy
armament. Thisis theMklV, which
mounted a 17-pdr gun.

Weight: 28450 kg (62,720 Ib)
Powerplant: three Cadillac petrol
eg%?)?]s combinedto develop 246 kW

30bhp) .
imensions: Ien?th6.325m 20ft9iny);
width2.768 m(9ft 1in); height2,56 m
8ft4,75in)
formance: maximum speed
48.2km/h (30 mphg; rang*eSZZ km (200
miles); trench 2.438 m (87t)

ification

%a%cM kIl
Crew:5
Weight: 29484 kg (65,000 Ib
Powerplant: one Continental R-975
radial petrol engine developing
298 kW (400 bhp)
Dimensions: Ien%th5_.79m_(19ft0i r]/);
V\gcfitg 2.6)395 m (91t 6in); height 2.667 m

t9in

formance: maximum speed
40,2 km/h (25mph); range232 km 8144
miles); vertical obstacle0,61m(2ft);
trench2.26m(7ft5in)

Canada had no armoured
forcesin 1939 but decided
to b_undr?er own ;[jank to
equip the expanding
Canadian army. TheRam
tank utilized the chassis of
the American M3, but
mounted its main
armament in the turret
rather thanin a sponson as
on theoriginal USvehicle.



Soviet and
American Tanks

Nowhere in the course of World War Il was the industrial might of what were
to become the Superpowers more evident than in the production of armoured
vehicles. Manufacture of such war-winning weapons as the M4 Sherman and the
Soviet T-34 was on a scale that the Axis could not hope to match.

he tanks described here

include some of the best
known examples which saw
action inWorldWar I1. In these
pages will be found the Sherman,
the T-34, the Lee and the Grant,
but aso included are some
dightly lesser known names.
Few outside the former Soviet
Union can befamiliar with the
littleT-70 light tank, but in its day
it was numerically an important
part of the Red Army tank fleet,
along with the almost equally
unknown T-26.

The numbers and fame of the
T-34 and the various Shermans
have tended to obliterate the fact
that between 1939 and 1945
there were many types of tank
lurching around the battlefields.
Despite the need for strict
standardization to boost mass
production totals, no combatant
was able to say at any time that
only one specific tank type would
be produced. Constant supply and
demand fluctuations prevented
any such thing, although at one
point the Soviets got very close to
it with the T-34. Also, tanks were
generally retained in service for
aslong as possible, sometimes
until they had been outdated or
rendered obsolete by events.
Thus the M3 series of American
light tanks continued to see
action right through the war, long

¥

The American M4 Sherman tank ranks as one of the most famous ever. This oneis with General

s

Leclerc's French Armoured Division a few weeks after the Allies had established their beachhead.

after there was no longer a place
on the battlefield for their original
services.

But if any of the tanks could
be said to have overshadowed
their fellows they were without
doubt the Sherman and the T-34.
Together these two examples
made major contributions to the
final Allied victory over Germany,

and so ensured that their names
were recorded in history. Both
tankshad their faults. TheT-34
was cramped inside and manufac-
tured to a standard that was
amost crude. The Sherman was
high, lacked armour protection
and was almost constantly under-
gunned. However, both types

possessed the key attributes of

mobility and availability, and in
war these advantages can go far
towards tipping the balance of
fortune towards one side or
another. By 1944 both the T-34
and the Sherman were instrumen-
tal inforcing the German army
back towards the borders of its
homeland, and for that alone they
will always be remembered.

3



USA

American light tank development can
be traced back to the 1920s when
several infantry-support light tanks
were develo[)ed in smal numbers. By
the early 1930s these designs had
evolved Into the Light Tank M2, and
therewereaseriesof designsall using
the M2 designation, For its day this
series were quite well armed, with a
37-mm (1.46-in) main %Jn, but by 1940
the type was at best obsolescent and
was used only for training after
reaching its apogee with the M2A4
model. .

The events of 1940 in Europe were
followed closely by the US Army,
which realized that thicker armour
would be required by its light tanks.
This involved a better suspension to
carry the extra weight and the result
wasthe Light Tank M3, based general-
Igon_ the M2A4. It was In full-scale pro-

uction by 1941, and mass production
of the M3A1 really got under way once
the USA had entered the war. Early
versions used riveted construction, but
welded turrets and eventually welded
hulls were successively introduced,
and there were aso many detail de-
sign changes. By the time M3 produc-
tion ceased 5,811 had been built. Besic
armament of theM3A1 wasone 37-mm

1.46-in) gun with a co-axia 7.62-mm
0,3-in) ‘machine-gun, and four other

.62-mm (0,3-in) machine-guns (one on
the turret roof for AA defence, onein
the hull front and two fixed in the spon-
sons for operation by the driver).
Armour thickness ranged from 15 mm
(0.59in) to43mm (1.69in).

The Light Tank M3 was used where-
ver the US Army was involved. It
proved to be a thoroughly reliable
vehicle and was greatly liked by its
crews. Large numbers of M3s were

to the USA's dlies, and the
argest recipient was the UK, where
the M3 was known as the Stuart. To
British eyes the Stuart was large for a
light tank, but crews soon learned to
appreciate the nippiness and reliabil-
ity of the vehicle. One thing they did
not particularly like was the fact that
two main types of engine werefitted to
different versions: the normal engine
was a Continental 7-cylinder radial
petrol engine (Stuart 1), but in order to
expedite production at a time of high
demand the Guiberson T-1020 diesdl
engine was substituted (Stuart 11). This
sometimes caused logistic suppl
roblems but it was aburden the Allies
earned to survive, Major variants
werethe M3A1 (Stuart 11 and Stuart IV

USA

By 1942 it was evident that the day of
the 37-mm (1.46-in) tank gun had pas-
sed, and requests were coming from
thefield for alight tank with a 75-mm
(2.95-m) maingun, Attemptstofit such
a gun into the Light Tank M5 were
unsuccessful, so a new design was
started by Cadillac, The first was
ready by [ate 1943 and it carried over
severd teatures of the MS, including
the twin engines, but the main change
was to the turret and gun.

The new turret mounted the re-
quired 75-mm (2.95-in) gun, whose de-
velopment was lengthy. Originally it
had theold French 75 field gun
ateredfor useintanks. Variousefforts
were made to lighten the gun to the
extent that it could be mounted in B-25
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Light Tank M3

machine-guns.

with petrol and diesdl engines) fitted
with a gyrostabilized gun, power-
traverse turret and turret’ basket, and
the F[])roduct-l mproved M3A3 (Stuart V)
with a larger driving compartment,
thicker armour and no sponson guns.

The 37-mm (1.46-in) gun was re-
tainedthroughout theproductionlifeof
the M3. By 1944 it had very little com-
bat value, so many M3s and Stuarts
serving with reconnaissance units had
the turret removed to assst concea-
ment. Extra machine-guns were car-
ried instead. Many of these turretless
M3s were employed as command
vehicles by armoured formation com-
manders but these were not the only
variaionsupon the M3 theme. TheM3
was widely used for all manner of ex-
periments that ranged from mine-
clearing expedients to flame-throwers
of several kinds. Some vehicles were
used for carrying self-propelled artil-
lery, but none were accepted for ser-
vice, There was even an anti-aircraft
version.

With the Allies the M3/Stuarts were
used from the North African campai gn
onwards, Some were passed to the
Red Armx under Lend-Lease arrange-
ments. The Light Tank M5 was a de-
velopment powered by twin Cadillac
engines that was otherwise generally
similar to the M3 series but was recog-
nizable by the raised rear decking that
accommodated the twin engines. In

Light Tank M24 Chaffee

bomber aircraft for anti-shipping use,
and in this form the T13E1 was easly
adapted as a light tank weapon.

he new |I% t tank was initialy
known as the T24 but when accepted
for service it became the Light Tank
M24 and was later given the name
Chaffee. It was not in full service until
late 1944, and thus was able to take
only a small part in the flgh_tln%_ln
Europe during 1945. Perhaps its big-
gest contributionwasnot really felt un-
til the war was over, for the M24 was
designed to be only a part of what the
designers celled a 'combat team' of
armoured vehicles. The idea was that
a common chassis could be used to
provide the basisfor awhole family of
armoured vehicles that included self-

TheLight TankMSAl was combat version of the

e

British service the M5 was the Stuart
VI, the same designation being used

for the M5A1 with an improved turret
havln%f\\ bulged rear for radio (as on
the M3A3).

Specification

Light Tank M3A1

Crew:4

Weight: inaction 12.927tonnes
Powerplant: one Continental W-970-
9A 7-cylinder radlz\a/\I})etrol engine
developing 186.5 kW (250 hp
Dimensions: length4.54m(14ft
10.75in); width2.24m(7ft4in); height
230m(7ft6.5in)

Performance: maximum road

58km/h (36 mph); maximumroad

pr(()j)elled artillery, anti-aircraft tanks 4
an

S0 on. In fact this concept did not
make the impresion that it might have
done as the war ended before it could
be put into full effect, and indeed the
M24 did not make its full combat im-
[i%&mtll the Korean War of the early

The M24 was a good-looking little
tank, well armed for its size and
weight, but the armour (minimum
12mm/0.47 in and maximum 38mm/
1.5-in) had to be lighter than in heavier
tanksto givethevehicleitsagility. The
M24 had a surprisingly large crew of
five men (commander, gunner, loader,
radio operator who sometimes acted
as assistant driver, and driver). Apart
fromthemaingunthereweretwo 7.62-

]

United Sates

esin service when t
entered the war in late 194 LIt mounted a 37-mm (1.456-in) main gun, and there was provision for three

TheM3 (and the MS) series were
used by many Allied armiesfor
reconnaissance. This example is

seen negotiating an improvised

German roadblock outsideHarzein ~ *
Belgium during the late summer of 1944

ran%e112.6km(7omile£ ;fording
0.91m(3ft); gradient 60per cent;
vertical obstacle0.61 m(2ft); trench
1.83m(6ft)

mm (0.3-m) machine-guns (one co-
axial with the main gun and oneinthe
front hull) and a 12.7-mm (0.5-in) glgn
on the turret mounted on a pintle. To
add to this array there was a 51-mm
(2-in) smokemortar. All thiswasacon-
siderable armament for avehiclewith
a tactical responsibility that was li-



mited mainly to reconnaissance, but  Performance: maximumroadspeed
by thetimethe M24 entered serviceit 56 km/h (35 mph); maximumroad e
was a luxury that the Americans could ran%e 161 km (100 miles); fording -5 .
well afford. 1,02m(3ft4in); gradient 60 per cent;?
As mentioned above, the M24 went  vertical obstacle0.91 m (3ft); trench
on to make its greatest impact after  2.44m(8ft) .
1945 and many nations retain the M24 :
to this day, several of them going to the
trouble of re-engining the vehicles and andpost-war it
updating their fire-control systems. formed the basis

o _ _— ——gy | Lea” ). | for a newfamily
Spec|f|cat|on M : : " of armoured
IC_:lghthankM24 5 - T vehicles.

rew:

Weight: inaction 18.37 tonnes
Powerplant: two Cadillac Model 44T24
V-8petrol enginesdevel oping82kW
(HOhpjeach  ~
imensons length, with gun 549 m ===~
(18ft)andoverhull4.99m(16ft4,5in); -~ °
width2.95m(9ft8in); height2.48m
(8ft 15in)

Armed with a 75-mm (2.95-in)
gun, theM24was

introduced into service
duringlate1944

Light Tank M24 Chaffee cutaway drawing key

1 M6 75-mm gun 6 0.50 HB Browning MGM2 12 Radio set, SCR 508 20 Driver's hand levers
2 M64 combination gun (anti-aircraft) 13 M3 grenade launcher (steering brake)
mount 7 Commander's cupola 14 Assistantdriver's door 21 Range selector/
3 0.30MGM1919A4co-axial 8 Direct vision blocks 15 Hull ventilator transmission lever
with main armament 9 Commander's periscope 16 Front cover plate 22 Hand levertransferunit
4 Telescope M71K 10 Stowage box 17 Portable fire extinguisher shift control
5 0.30MGM1919A4bow 11 Pistol port 18 Controlled differential 23 Driver's seat
gun 19 Differential outputyoke 24 Fire escape hatch door

25 Turret control box

26 Turret driving mechanism

27 Stabilizerandturret motor

28 Firing solenoid

29 Ammunition storage boxes

30 Leftgeneratorregulator

31 Leftstarterrelay

32 Ventilating door

33 Master battery switch

34 Four 6-volt batteries

35 Fixed fire extinguisher

36 Radiator

37 Radiatorairinletgrille

38 Two Cadillac 90 V-type 8-
cylinderModel44T24
engines

39 Fuel tank covers

40 Fuel compartment vents

41 Final drive sprocket

42 Shockabsorber

43 Supportarm

44 Track guide

45 Track wheel

46 Torsion bar

47 Bumperspring arm bracket

48 Track support roller

49 Compensating wheel and
track wheel support
linkage

50 Track compensating wheel

51 Compensating wheel link

52 Trackwheel link

53 Loader's hatch
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USA

|

When the Germans invaded France in
May 1940 the consequent tank actions
were closely observed by various US
Army es. From their observa
tions the Americans learned that the
next generation of medium tanks had
to haveat least a75-mm (2.95-in) gunas
their main armament, but this pre-
sented them with problems as their
next tank generation, already being
produced in prototype form, was
armed with only a 37-mm (1.46-in) gun
Iogt the type already seen to be obso-
e

The Americananswer was swift and
drastic: they simply took their existing
design and altered it to accommodate
therequired 75-mm (2.95-in) gun, The
turret of the new design (the Medium
Tank M2, destined never to see active
service) could not take the larger gun
50 the weapon had to be situated inthe
hull, Consequently the revised tank
design retained the 37-mm (1.46-in)
gun turret, while the main armament
was |ocated in a sponson on the right-
hand side of the hull, The 75-mm (2.95-
in) gun was a revised version of the
famous French '75' field pieceasmade
in the USA, but new ammunition con-
verted it into what was for the time a
powerful tank weapon. Secondary
armament comprised four 7.62-mm
(0.3-in) machine-guns (one in the com-
mander'scupolaatopthe 37-mm/1.46-
in turret, one co-axial with the 37-mm/
146-in gun, and two in the hull).

The new design became the
Medium Tank M3, andwasrushed into
mass production in afactory meant for
the earlier M2, Almost as soon as pro-
duction started for the US Army, a Brit-
ish mission arrived in the United States
on apurchasing trip to obtain tanks to
replace those lost In France, and the
M3 was high on its shopping list. They
requested a few changes to suit their
requirements, the most obvious of
which were arevised turret rear out-
line to accommodate radio equi pment
and the absence of the cupola and this
model wes produced specifically for
the .British army. Once delivered the
British knew the M3 as the Genera
Grant| (or smply Grant 1), and the first
of them went into action at Gazala in
Ma&1942whentheyprow_dedtheAfr!-
ka Korps with a nasty fright as their
arrival was entirely unexpected, their
combination of armament and armour

12 mm/0.47 in minimum and 50mm/

,97 in maximum) proving most useful.
_ TheGrantswerelater joinedinBrit-
ish service by the unmodified M3
which was then labelled the General
Leel. Further improvement led to the
M3A1 (Lee Il) with welded construc-
tion, the uparmoured M3A3 (Lee IV)
with two General Motors 6-71 diesdls

Medium Tank

WhiletheMedium Tank M3washbeing
rushed into production, a new design
of mediumtank with aturret-mounted
75-mm (2,95-in) main dgun was bein

pushed through the drawing boar

stages. To savetimethiswasto usethe
same basic hull and suspension as the
M3, but the upper hull was revised to
accommodate the gun turret. The first
exampleof thenew tank wasrolled out
in tember 1941 as the Medium
Tank T6 and proved to be avery good
design. The upper hull was cast, and
this not only provided added protec-

!
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Medium Tank M3

L
-'1’;3 Fe D
Above: TheM3 General Lee tank was
a hasty design, but it had a powerful
75-mm gun which gaveAllied tanks a
[i')_aritvath German tanksfor thefirst
ime.

delivering 375 hp (280 kW), the M3A4
(Lee V) with the Chrysler A-57 multi-
bank engine delivering 370 hp
F\%?G kw), and the M3A5 based on the
VI3A3 but with ariveted hull. By the
time production ended in December
1942 the total had reached 6,258 and
the M3 was used in virtually every
theatre of war in one form or another,
Many were passed to the Red Army on
a Lend-Lease arrangement.

The M3 turned out to be areliable
and hard-wearing vehicle, but its hull-
located main gun was often a cause of
tactical difficulties asits traverse was
very limited. But it did provide the
Punch that Allied ‘tankies required at

hat time, Its tactical silhouette was
redly too high for comfort, but con-
sidering that the basic design was im-
provized and rushed into production,
a atime when there were more ques-
tions being asked than answers pro-
vided, it turned out to be aremarkable
effort. Many of the suspension and
automotive features were later in-
corporated into other designsand con-
tinued to provide excellent service,
but perhaps the main lesson to be
learned from the M3 was the latent
power of American industry that could
churn out such avehicle from scratch
in such a short time. )

As 00n as the M4 entered service
the M3s were usualy withdrawn and
converted to other roles such as
armoured recovery vehicles, but in the
Far East they remained in use until
1945 in both Grant and Lee forms.

M4

tion but speeded production, at that
time a definite asst.

The new weapon was rushed into
production as the Medium Tank M4,
with a 75-mm (2.95-in) main gun and
co-axial 7.62-mm (0.3-in) machine-gun,
7.62-mm (0.3-in) bow gun and 12.7-mm
(0.5-in) gunfor AA defence. Thisbase-
line model had minimum and max-
imum armour_thicknesses of 15mm
(0,59m) and 76mm (2.99 in) respec-
tively. It proved to be an excellent
fi 1ghtmg platform and went on to be one
of the war-winning wespons of the

e
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cification TheM3 Grant wasthe 'British’
M edi ug1TankM3A2 version oftheM3 Lee. Themain
rew:

Weight: inaction27.24tonnes
Powerplant: one Continental R-975-
EC2radial petrol enginedeveloping
253,5kW/(340hp) )
Dimensions:|ength5.64m(18ft6in);
width2.72m(8ft11in); height3.12m
10ft3in) .

formance: maximum road

42 km/h (26 mph); maximum road

Allies, being constructedinthousands.
By the time the production lines stop-
ed rolling in 1945 well over 40,000 had

een made, and the typewashbuiltina
bewildering array of marks, sub-
marks and variants of all kinds. There
is no space in these pages even to
attempt a complete listing of all the
numerous versions, but suffice to say
that once in service the M4 serieswas
differently engined: up-gunned to
even more powerful 75-mm (2.95-in),
76-mm (2.99-in) and 105-mm (4.13-in)
main weapons, and developed into

chan%e was to the turret profile,

which had a rear overhang to house a
radio set, and the silhouette was
lowered by omitting the machine-
gun cupola ofthe original turret.

range193km(120miles);fording
102 m(3ft4|n);ograd|ent60percent;
vertical obstacle0.61m(2ft);trench
191 m(6ft3in)

numerous 'specials such as engineer
tanks, assault tanks, tank destroyers,
flamethrowers, bridgingtanks, recov-
ery vehicles, rocket launchers, self-
propelled artillery carriages, anti-
mine vehicles and so on, which were
produced from scratch or improvised
In the field. Gradually the M4 series
becametheT-34of theWesternAllies.

The British army purchased large
numbers of M4s or took them over as
partof theL end-L easeprogramme. To
the British the M4 was the General
Sherman (or simply Sherman) andthey



The M4A3 was one of the most devel oped ofall the
Sherman variants used until 1945, asit had a 76-
mm (2.99-in) gun andHVSS (horizontal volute

spring  suspension).

too added their variations to the long
list of M4 specids: one of the best-
known of these was the 1944 Sherman
Firefly, which had a 17-pdr main gun.
The first Shermans went into action
with the British at EI Alamein in Octo-
ber 1942. Thereafter the Sherman was
themost numeroustankin Britisharmy
sarvice for the rest of World War 11.
The main models of this seminally
important armoured fighting vehicle
were as follows: the M3 (Sherman 1)
already mentioned, engined with the
263-kW (353-hp) Wright Whirlwind or
298-kW (400-hﬂ) Continental R-975 ra-
did engines;, the M4A1 (Sherman I1)
with a fully cast rather than cast/
welded hull, and alternatively engined
with the 336-kW (450-hp) Caterpillar
9-cylinder diesdl; the M4A2 (Sherman
I11) with a welded hull and a 313-kW
(420-hp) General Motors 6-71 twin-
diesel powerplant; the M4A3 (Sher-
man |V) with a 373-kW (500-hp) Ford
GAA [11 engine and horizontal - rather
than vertical-volute suspension; and
the M4A4 (Sherman V) with the 317-
kW (425-hp) Chrysler five-bank en-
gine. Itisalsoworth notingthat in Brit-
Ish service the mark numbers were
suffixed whenever the main armament
was not the standard 75-mm (2.95-in
gun, A indicating a 76-mm (2.99-in

USA

The heavy tank did not have an easy
time during World War 1 asfar asthe
Americans were concerned. Early on
they realized the operational need for
a heavy tank but initialcljy concentrated
their considerable production poten-
tial onthemediumtank, theM3andM4
series in particular. A promising de-
sign, the Heavy Tank M6, came to
nought as the result of this concentra-
tion of effort, but low-priority develop-
ment facilities were thereafter
accorded to the heavy tank. This re-

uirement was emphasized when the

erman Panther and Tiger arrived on
the battlefield, and the heavy tank was
then given a greater degree of prior-

ity.

The first of the new generation of
American heavy tanks was a trials
model known as the Medium Tank
T20. It had a 76-mm (2.99-in) gun and
used a suspension very like that of the
M4 medium tank, but progressive de-
velopment led to a newer form of sus-
pension of the torsion-bar type. The
gun was aso replaced by a new 90-
mm (3.54-in) main guninarevised tur-
ret, and after a further series of trials
models culminating in the Heavy Tank
T26E3 (via the Medium Tanks T22,
T23, T25 and T26) was selected for
production as the Heavy Tank M26. It
was given the name General Pershing
(or smply Pershln%?, but by the time
the full series of trials on the new tank
had been completed only a few were
ready for action in World War I1.

It was early 1945 before the first
M26s arrived in Europe and of these
only arelative handful saw any action
there. More were sent to the Pacific
theatre and there rather more were
used in anger, but by the time they
arrived on the scene there wasllittle a

%un, B a 105-mm (4.13-in) howitzer and

a 17-pdr anti-tank gun. The suffrx W
in US designations denoted the provi-
sion of wet ammunition stowagefor re-
duced firerisk, Armour protection was
aso considerably developed in the
lengthy productionrun, theM4A2 hav-
ing a minimum and a maximum of 13
and 105mm $O.51 and4.13in), equiva
lent figures for the M4A3 and M4A4
being 15and 100mm(0.59and3.94in),
and 20 and 85 mm (0.8 and 3.35in) re-
spectively.

It was the numerical superiority of
the M4 that in the end made it awar-
winner, The M4 had many drawbacks
and was far from being the ideal battle

Heavy Tank M26 Pershing

heavy tank could be caled upon to
perform.

Thus the M26 contributed little to
World War 11, but its design was the
long-term result of the years of combat
that had gone before. For perhaps the
first time on an American tank adequ-
ate consideration was given to armour
protection (a minimum of 12 mm/
0.47m and a maximum of 102 mm/
4,02 in) and firepower. With the 90-mm
(8.54-in) gun, originally intended for
useasan anti-aircraftweapon, theM 26
had armament that was the equal of
any and the superior of most contem-
porary tanks. The secondary arma-
ment comprised the standard three
machine-guns: one 12.7-mm (0.5-in)
and two 7.62 (0.3-in) weapons. For all
that the M26 still had a few design

drawbacks: the turret shape was criti-
cizedforitsshot-trap potential, andthe
retention of the bow machine-gun was

e
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tank. It was often left behind in
as the German tank guns in-
creased in power and calibre, and the
armour thicknesses and arrangement
were frequently found wanting, In-
deed many field improvizations had to
be used to beef up the armour, these
including the simple expedient of us-
ing stacked sandbags. The silhouette
was too high for comfort and the in-
terior arrangements far from perfect.
Another problem frequently encoun-
tred was that with so many variantsin
use spares were often not available
and engineinterchangeability wasfre-
uently impossible, causing consider-
le logistical troubles.

even then seen as something of an
anachronism ﬁlater developments did
away with it). In fact the M26 was only
the start of a new generation of Amer-
ican tank design. After 1945 the M26
was progressively developed through
various modelsincluding the M47 into
the M48 Patton, which is still in wide-
i)reed sarvice with the US Army and

so with other armies al over the
world.

The M26 saw extensive action dur-
ing the Korean War and was for lon
one of the main types fielded by the U
Army in Europe aspart of NATO, The
M26 aso spawned many variants and
hybgé:is as post-war devel opment con-
tinued,

Specification

Heavy Tank M26

Crew: 5

Weight: in action 41.73 tonnes

i e
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ecification

ediumTank M4A3
Crew: 5
Weight: inaction32.284tonnes
Powerplant: one Ford GAA V-8 petrol
engine developing 335.6 or 373 kKW
(450 or 500 hP)
Dimensions: length, withgun7,52m
(24 ft8in),andover hull 6.27 m (20ft
7in);width2.68m(8ft9.5in); height
343m(11ft2,875in)
Performance: maximum road speed
47 km/h (29 mph); maximumroad
range161km(100miles); fording
0.91m(3ft); gradient60per cent;
vertical obstacle0.61 m(2ft); trench
226 m (7 ft5in)

Powerplant: one Ford GAF V-8 petrol
enginedelivering373 kW (500 hp)
Dimensions: length, withgun8.79m
(28ft 10in%andoverhull6.51m(21ft
2in); width3.505m(11ft6in); height
2,77m(9ft1lin)

Performance: maximum road speed
48km/h (30 mph); maximumroad
range 143 km (92 miles); fording 1.22m
(4ft); gradient60per cent; vertical
obstacle1.17m(3ft 10in); trench
2.59m(8ft6in)

TheM26 Pershingmountedamain
90-mm (3.54-in) gun and had a crew
offive. It entered servicein 1945, just
toolate to have any major impact on
the fightingin Europe butin time to
see action during the Okinawa
campaign in thePacific. It was the
firstof aseriesleadingtotheM60of
today.
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B T1-40, T-60 and T-70 light tanks

During the 1920s and 1930s the tanket-
te was a continuing attraction for the
military mind and the tank designer,
and the Soviet Union was no exception
inthistrend. By the late 1930s the Red
Army had progressed through the
stages where the one-man tankette
had beentested and dropped and was
in the usua stage where the tankette
had developed into the two-man light
tank. By the time the Germans attack-
ed in 1940 the Red Army had invested
fairly heavily in the light tank, and the
models in service were the result of
many years of development,

One of the main types in 1940 was
the T-40 amphibiouslight tank, armed
witha12.7-mm(0.5-in) machine-gun. It
was the latest in a long line of models
that could betraced back to the T-27 of
the early 1930s This had progressed
through the T-33, the T-34 (not to be
confused with the T-34 medium tank),
the T-36, the T-37 and finaly the T-38.
Mogt of these lacked the amphibious
capabilities of the T-40 which was
placed in production in about 1940, so
thatetgl the time the invasion of 1941
started only a few (about 230) were
ever completed, Many of the late-
production T-40 models (with stream-
lined nose and foldable trim vane)
were converted into Katyusha rocket-
launcher carriers and were never
used as turreted tanks, whose normal
armament was one 12.7-mm (0.5-in)
and one 7.62-mm (0,3-m) machine-gun.
Armour ranged from 6 to 13mm (0.24
to 0.51in) in thickness.

While the amphibious T-40 was
being developed a non-amphibious
version, known asthe T-40S, was prop-
osed. When the Germans invaded, the
cal was for many more tanks deli-
vered as rapidly as ible, so the
simpler T-40S was rusned into produc-
tion and redesignated the T-60 light
tank, Unfortunately it was a bit of a
horror in service and carried over the
primar%/ bad points of the T-40: it was
too lightly armoured and, havingonly a
20-mm cannon plusaco-axia 7.62-mm
(0.3-in) machine-gun as armament,
was useless against other tanks. Also it
was so underpowered that it could not
keep up with the heavier T-34 tanks
across country. T-60swere kept in pro-
duction simply because they could be
churned out quickly from relatively
smal and simple factories. They were
powered by truck engines, many com-
ponents being taken from the same
source, and the dlightly improved T-
60A appeared in 1942 with dightly
thicker frontal armour (35mm/1.38in
instead of 25 mm/0.98 in) and solid in-
stead of spoked wheels.
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Above; TheT-70light tankwasa
useful reconnaissance vehicle, but it
had only a 45-mm ﬁl.??-i n) main gun
and was thus of little usein combat
against heavier German tanks. In
action it proved tobe adequate but
unexceptional .

Right: The 20-mm gun armed T-60
Ughttankwasnotagréatsuccessin
action, for it was too lightly armed
and armoured and lacked power
andmobility. It waskeptin
production simply to get some sort of
vehicle to the Red Army following the
disastersofthe 1941 campaigns.

By late 1941 work wasal ready under
way on the T-60's successor. This was
the T-70, whose first version used a
twin-engine power train that could
never have worked successfully in ac-
tion and which was soon replaced by a
revised arrangement. The T-70 was
otherwise a considerable improve-
ment over the T-40 and T-60. It had
heavier armour (proof against 37-mnV
1.46-in anti-tank guns) and the turret
mounted a 45-mm (1.77-m) gun and
7.62-mm (0.3-in) machine-gun. This
was gill only of limited use against
heavier tanks but was better than a
mere machine-gun, The crew re-
mained at two men, the commander
having to act as his own gunner and
loader in afashion hardly conducive to
effective operation of tank or units.

Production of the T-70 and thicker-
armour T-70A ceased in October 1943,
gy which time 8,226 had been pro-

uced. In service the type proved re-
markably unremarkable, and the vehi-
cles appear to have been confined to
the close support of infantry units and
some limited reconnaissance tasks. By

T-26 light infantry tank

During the late 1920s Red Army plan-
ners inaugurated a programme to re-
equip the tank elements of the Soviet
armed forces. In common with many
other nations they decided upon an
infantry support tank for their non-
cavalry units and after attempting to
develop a new design of their own de-
cided on the mass production of a Brit-
ish commercial model, the 6-ton Vick-
ers Type E light tank. Thiswas named
the T-26 and thefirst examples of the
British model arrived in the Soviet Un-
iz%n during 1930, being designated T-

A-L

Soviet production of the T-26 started
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during 1931. The earliest models used
a twin-turret arrangement mounting
twomachine-guns(two7.62-mm/0.3-in
weaponsinthe T-26A-2, and one 12.7-
mm/O.S-in and one 7,62-mm/0.3-in gun
inthe T-26A-3), but some models had a
machine-gun in one turret and a gun
27-mm in the T.26A-4 and 37-mm T-
6A-5); this arrang?ement did not sur-
vive for long and later T-26B models
had asingle turret mounting only agun
(37-mmin the T-26B-1, though a45-mm
gun was used later). )
The early T-26 tanks were straight-
forward copies of the British original,
and were simple, robust vehicles of

BT e

1943 the light tank was an anachron-
ism, but the Soviets nonetheless went
ahead with a replacement known as
the T-80. Almost assoon asit went into
roduction its true lack of value was
inally realized and the productionline
was switched to manufacturing com-
ponents for the SU-76 self-propelled
gun.

Specification
T-40
Crew: 2
Weight: 5.9tonnes
Powerplant: one GAZ-202 petrol
enginedeliveri n%]52 kW (70 th)
Dimensions; Ien?t 4.11m(13ft5.9in);
width2.33m(71t7.7in); height 1.95m
6 ft 4.81in)

ormance: maximum road speed
44km/h(27.3 mph); roadrange360km
(223.7 miles); fording amphibious;

radient 34°; vertical obstacle0.70 m
2ft3.75in); trench1.85m(6ft 1in)

Specification
T-60
Crew: 2

mainly riveted construction. The first
model was the T-36 Modd 1931 (T-
26A), replacedbytheT-26 Model
(T-26B) which had some design im-
provements. Before 1941 the Model
1933 was the most widely produced of
all Soviet tanks, about 5,500 being built
by the time production of that particu-
larversionceasedin 1936. A new mod-
e, the T-26S Model 1937, was then
ﬁlaced in production and this series
ad several changes compared with
the earlier versions, The T-26S carried
the 45-mm (1.77-in) main gun fitted to
later versions of the Model 1933, but
alied thisto an improved turret design

Weight: 6.4tonnes
Powerplant: one GAZ-203 petrol
enginedelivering 63 kW ( hfp?3
Dimensions:length4.11m(13ft5.9in);
width2.3m(7ft6.5in); height 1.74m
5ft85in) )
formance: maximum road speed
45km/h (28 mph); roadrange450 km
(280 miles); fording not known;
radient 29°; vertical obstacle0.54m
1ft9.3in); trench1.85m(6ft1in)

S[;ecification
T-10
Crew: 2
Weight: 9.2tonnes
Powerplant:twoGAZ-202petrol
e?gior;]esdel ivering atotal of 104k W
p

imensons. length4.29m(14ft0.9in);

width2.32m(71t7.3in); height2.04m

6ft8.3in

Igerforma%ce: maximum road 3%)(<)aed

45km/h ﬁ28m h); roadrange360km

(223.7 miles); fording not known;
radient 34°; vertica obstacle0.70 m
2 ft3,6 in); trenchS. 12 m(10 ft2.8 in)

and al-welded construction as intro-
duced on the T-26B-3.
Theweldingwasintroduced follow-
ing operational experiences in the
border clashes with Japan that took
place along the Mongolian and Man-
churian boundaries in 1934 and 1935.
Experience showed that a T-26 which
encountered hogtile fire was likely to
have its rivets knocked out to fly
aroundtheinterior. Weldingwasintro-
duced with the later Model 1933 tanks
but was standard on the T-26S.
Throughouttheirlivesthe T-26tanks
underwent many production and in-
service changes, most of them aimed



at improving armour protection (mini-
mum of 6 mm/0.24 in and maximum of
25mm/0.98in) and armament. There
were also many special versions.
Perhaps the most numerous of these
were the flame-throwing tanks pre-
fixed by the designation OT. Again
there were severd of these, the ear-
liest being the OT-26 and the last the
OT-133. Most of these had the flame-
throwing projector in the turret and
carried no main gun, but later models
did carry agun in addition to the pro-
jector,” There were aso bridge-
carrying versions (the ST-26) and
attemptsweremadetomount76.2-mm
(3-in) guns for increased infantry fire
support. The type was aso developed
asa command vehicle, variantsbeing
the T-26A-4(U) and T-26B-2(V),
Production of the T-26 seriesceased
entirely in 1941 when the Germans
overran most of the production facili-
ties. New production centresset up in
the Soviet hinterlands launched the
productionof latertank designs, but%y
1941 well over 12,000 T-26 tanksof &l
kinds had been made. Consequently

USSR

B T-28 medium tank

The Soviet T-28 medium tank was an
indigenous design that entered pro-
duction in Leningrad during . It
was greatly influenced by current
trends shown in German and British
(Vickers) experimental designs, and
so featured the fashionable multi-turret
layout, The T-28 had three, the main
gun turret being partially flanked by
two smaller onesarmedwith machine-
guns, the driver's Posmon being be-
tween thetwo auxiliary turrets.

The prototype T-28 had a 45-mm
1.77-m) main gun, but on T-28 and T-
8A productionmodels(thelatterwith

thicker front armour) this was changed
to ashort 76.2-mm (3-in) gun, T28B pro-
duction models after 1938 having a
newer and longer 76.2-mm (3-in) %un
with improved performance. The
secondary armament was three 7.62-
mm (0,3-in) machine-guns. Overall the
T-28 was a large and slab-sided brute
but the Soviet tank design teams were
still in the process of Tearning their
trade, and experience with the T-28
was later of great importance.
_ Constructionof theoriginal produc-
tionmodel, theT-28Model 1934, |asted
until 1938 when the improved T-28B
peared with the new ag_u_n (see
ove), rudimentary gun stabilization
and some engine modifications. This
was the T-28 Model 1938, and manu-
factureofthisversionlasteduntil 1940,
when production ceased in favour of
later models. The armour of the diffe-
rent versionsranged from aminimum
of 20mm (0.79in) to a maximum of
80mm (3.15in)inthickness.

There were several experimental
versions of the T-28 including some
self-propelled guns and specid's such
as bridging and assault engineering
tanks. Noneof theseexpérimentai sgot
past the ﬁrototype Sa?e, but experi-
ence with them was of great import-
ance when later variations on produc-
tion tanks were contemplated. In fact
the T-28 was of more value as an edu-
cationa tank than as a combat tank. Its
service life was short, spanning only
the years from 1939 to 1941, In 1939 it
was used in action against the Finns
during the 'Winter War'. In that short

they were among the most numerous
of the AFV's used during the early
stages of the 'Grest Patriotic War', and
were aso used in the 1939-1940 cam-
paignin Finland. Some had been used
during the Spanish Civil War.

After 1941 huge numbers of T-26
tanks were destroyed or pased into
German hands. Many were later con-
verted to artillery fractors or self-
propelled gun carriers, usualy by the
Germans who always had a need for
such vehicles.

Overall the T-26 was an unremark-
ablelittletank that wasunableto stand
up to the demands of 1941, but it en-

led the Soviet Union to establish its
own mass production facilities and
know-how, and these stood them in
good stead after 1941.

ecification
7068
Crew: 3
Weight: 9,4 tonnes

Powerplant: one GAZ T-26 8-
petrol enginedevel oping 68 K
(91 hp)

linder

conflict the T-28s fared badly as their
crewsfound out the hard way that the
vehiclesarmour wastoo thinfor safety
and those tanks that survived under-
went ahasty courseof modificationsto
add extra armour (up to 80 mm/
3.15m). The modified T-28s were
known ‘as the T-28E (ekanirovki, or
screened, i.e. uparmoured), but the
crash programme proved to have
been of doubtful effectiveness when
the Germansinvaded the Soviet Union
in 1941. The T-28E was aso known as
the T-28M or T-28 Modd 1940.
In1941 thesurviving T-28sdemons-
trated themselvesto be of only limited
combat value, Their large slab sides
and stately performance made them
easy prey for German anti-tank
weapons. They aso proved vulner-
able to mines, and during the 'Winter
War' of 1939-1940 some T-28s were
modified to carry anti-minerollersin
frontof thevehi k():l e Thqﬂergllerswe(e
not a success, but again the experi-
encegainedwith theﬁ proved to ggof
great valuelater. Thusthe T-28 passed

The T-28 medium tank was one of the
least successfui pre-war Soviet tank
designsforinactionin 1940 and 1941
itproved tobe cumber some,
inadequately armoured and under-
unned. Themain gun was a short
6.2-mm (3-in) weapon that was
replaced in some cases by a longer-
barrelled gun of the same calibre.

Dimensions.| en%th4.88m(16_ft2];

width3.41m(111t2,25in); height

241 m(7ft11in)

Performance: maximum road speed
28km/h(17.4mph); maximumroad
range175km(108.7miles); fordingnot
known; gradient40°; vertical obstacle
8'g9T( ft7in);trench1.90m(6ft
8in

from the scene, proving itself tobelong
to an earlier era of tank design.

Specification

T-28

Crew:6

Weight: 28 tonnes

Powerplant: one M-17V-12 petrol

enginedevel oping 373kW(500 hg)

Dimensions: length 7,44 m (24 ft 4.8 in)-

\(Iglf(%t?t] 2.;31 m(9ft2.75in); height2.82m
in

Performance: maximum road speed

One ofthemany variants of the T-26
light infantry tank was the Model
1931, which had dual turrets, usually
mounting two 7.62-mm (0.30-in)
machine-guns, but sometimes
having one of the machine-guns
replaced by a 37-mm (1.46-in) short
infantry support gun. Thelater T-26
Model 1933 had asingle turret.

The Soviet T-28 heavy tank weighed
28 tons but was termed a medium
tank. 11hadacrewofsixandhada
short 76.2-mm (3-in) gun asitsmain
armament, plusmachine-gunsinthe
two extra turretsmounted in front of
themain turret. They wereclu
vehicles with armour that proved to
be too thin oncein action.

37km/h(23mph); maximumroad

range220km (136,7miles); fordingnot
known; é;rad!ent 43°; vertical obstacle
1.04m(3ft5in); trench2.90m(9ft6in)
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B BT-7fasttank

When the Red Army tank staff decided
to modernize its tank fleet during the
late 1920s it authorized the design
bureaux to use whatever sources they
liked to obtain the best ideas available.
Accordingly many promising design
conceptsfrom al over the world were
embraced, and among these were
ideas of the American J, Walter Christ-
ie, His advanced suspension designs
had little effect in his own country at
that time, but the Soviets embraced his
concepts willingly and took them over
fortheirownfurther development. The
Christie suspension was integrated
into the BT series (bystrochodya tank,
or fast tank).

Thefirst Soviet BTswere copied ex-
actly from a Christie prototype deli-
vered to the Soviet union in 1930 and
designated BT-1. Thefirst Soviet mod-
el was the BT-2, and from 1931 on-
wards the BT series progressed
through a series of design develop-
mentsand improvementsuntil the BT-
7 was produced in 1935. Like the ear-
lier BT tanks the BT-7 wes a fast and
agile vehicle intended for Red Army
cavalry units, and was powered by a
converted aircraft engine. The sus-
pension used the Christie torsion bars
that allowed alarge degree of flexibil-
ity a high speeds. The hull was all-
welded and well shaped, but the main
gun was only a 45-mm (1.77-in)

TheBT-7wasintraducedintoservice
m 1935andwasproducedintwo
main versions, both armed with a 45-
mm (1.77-in) gun. Although fast and
handyin action, the BT-7proved to
be too lightly armoured, but it led in
time to the development of the T-34

weapon, athough this was still larger
than that fitted on many contemporary
equivalents. The secondary armament
was two 7,62-mm (0,3-in) machine-
guns, and armour varied from 10 to
22mm(0,39t00.87in).

The BT-7 proved to be very popular
with its users. By the tme it entered
service(initsorigina BT-7-1formwith
ach/Im rical turret, replaced by acon-
icd turret in the BT-7-2) many of the
automotive snags that had troubled
some of the earlier BTs had been dli-
minated, and the BT-7 thus proved to
be fairly reliable. Also, by the time it

peared there were many variants of
the BTs: some were produced as
flamethrower tanks, and there was a
specia BT-7A close-support version
carrying a short 76.2-mm (3-in) main
gun. Other expérimentais included
amphibious and bridging tanks, and
varlantswith varioustracksto improve
terrain-crossing capabilities.

TheBT-7didhaveonemajortactical
disadvantage in that it was only lightly
armoured. On the entire BT series
armour protection had been sacrificed
for speed and mobility, and once in
action during 1939 the BTs, including
the BT-7, proved to be surprisingly
vulnerable to anti-tank weapons as
small as anti-tank rifles, BT-5s had de-
monstrated this fact when small num-
bers were used during the Spanish
Civil War, but even though the BT-7
had some armour increases this was
still not enough, asrevealedin Finland
during 1939 and 1940. As aresult the
design of asuccessor tothe BT series
was undertaken and thisled ultimately
totheadoption of the T-34, Variantsof
theBT-7weretheBT-7-1(U) command
tank and BT-7M (or BT-8) improved

k. 2fite

model withfull-width and well-sloped
glacis plate plus a V-2 diesdl engine,

Thusthe BT-7 pl gyed its maLor gart
in World War 11 well before the Ger-
mansinvadedthe Soviet Unionin 1941.
Large numbers were still in service in
1941, but they fared badly against the
advancing Panzers. Despite their
mobility the Soviet tank formations
were poorly handled and many tanks,
including BT-7s, were lost simply be-
cause they broke down as the result of
poor maintenance or poor training of
their crews. It was an inauspicious be-
ginning for the Red Army, but worse
wassoontofollow andthelargefleet of
BT-7s was virtually eliminated by the
end of 1941

Specification
BT-7
Crew: 3

TheBT-2 was thefirst Soviet tank
design to incorporate the Christie
suspension, and led to a whole string
of BT variants that were eventually
developedintothe T-34series. The
Christie suspension gave the BT-2 a
%?od cross-country performance, as
this photograph graphically
demonstrates.

Welight: 14tonnes

Powerplant: one M-17T V-12 petrol
enginedeveloping 373 kW (500 hp)
Dimensions: length5.66m(18ft6.81n);
width2,29m(7ft6in); height2.42m
(7t 11.3in) )

Performance: maximum road speed
86km/h 53.4mgh);maximumroad
range250km(1 5mi|&);f0rdin§
122 m (4 t); gradient 32°; vertic
obstacle0.76m(2ft6in); trench 1.83m
(6ft)
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B T-34 medium tank
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It is now difficult to write of the T-34
medium tank without using too many
superlatives, for the T-34 has
intotherealmsof legend. It wasoneof
the mam war-winning weapons of
World War I1, and it was produced in
such vast numbersandin so many ver-
sonsthat entire books have beenwrit-
ten on the subject without exhausting
the possibilities of the vehicle and its
exploits.

nsimpletermsthe T-34 haditsori-
gins in the shortcomings of the BT-7
and its forebears. The first result of the
BT series up-dating were the designs
knownastheA-20andA-30, ﬁroduced
in 1938 as developments of the BT-IS,
but passed over infavour of aheavier-
gunned tank with increased armour
and known as the T-32. In the T-32 can
be seenmost of thefeaturesof thelater
T-34. It had a well-shaped hull with
soped armour, and a cast and sloped
turret which mounted a 76.2-mm (3-in)
high-velocity ?un. The Christie sus-
pension, suitably beefed up, was car-
ried over from the BT series, but the
ability torunonwheelswithout tracks
was abandoned.

Good as the T-32 was, a selection
panel requested yet more armour and
so the T-34 was born. It went into pro-
ductionin1940andmassproductionof
the T-34/76A soon followed. When the
Germansattacked the Soviet Unionin
1941 the type was already well estab-
lished, and its apperance came as a
nasty shocktotheGermans. TheT-34's
well-sloped and thick armour (mini-
mum of 18 mm/0.71 in and maximum of
60 mm/2.36 in) was proof against most
of their anti-tank weapons and the V30
76.2-mm (3-in) gun, soon replaced in
serviceby anevenmorepowerful [V 40
gun of the same calibre, was effective
against most German Panzers. The
secondary armament wastwo 7.62-mm
(0.3-in) machine-guns.

From 1941 onwardstheT-34wasde-
veloped into along string of models,
many of them with few external differ-
ences. Production demands resulted
in mangdexp_edlences, the finish of
most T-34sbeing roughto anextreme,
but the vehicles were il very effec-
tive fighting machines. Despite the dis-
ruption of the productionlinesduring
1941, ever-increasing numbers
pouredoff theextemporizedlines, and
all manner of time-saving production
methods (ranging from automatic
welding to leaving whole sections of
surface unpainted) were used. The
second production model was the T-
34/76B with a rolled-plate turret.

In service the T-34 was used for ev-
ery role, ranging from main battle tank
to reconnaissance vehicle, and from
engineering tank to recovery vehicle,
It was converted into the smplest of
armoured personnel carriers by simp-
ly carrying infantry on the hull
long distances; these 'tank descent'
troops became the scourge of the Ger-
mans as they advanced westwards
through the liberated Soviet Union and
then Eastern Europe. Successively im-

roved modelsof the T-34/76 werethe
T-34/76C with a larger turret contain-
ing twin roof hatches in place of the
original single hatch; the T-34/76D with
ahexagonal turret and wider mant|et,
PI usprowsonfor&}tlsona_bleexterlor

uel tanks; the T-34/76E with a cupola
on the turret and of al-welded con-
struction; and the T-34/76F identical to
the T-34/76E apart from its cast rather
thanweldedturret. (It should benoted

Above: The T-34 tankwasa very
advanced design for its time. Thisisa
lateproduction T-34/76 armed with a
76.2-mm (3-in) maingun, and well
provided with sloping armour for
added protection. The tank was
produced in thousands and proved
durable, mobile and highly effective
inservice.

that the designations are Western, de-
sgned_ to provide a means of iden-
tification in the absence of Soviet in-
formation.) In time the 76,2-mm (33-|n)
gun was replaced by an 85-mm (3.34-
m{/gun using the turret taken from the
KV-85 heavy tank. This variant be-
came the T-34/85, which remains in
service to this day in some parts of the
world. ial assault gunversionsus-
ing the 85-mm 3:34-|r£1} un and later
the 100-mm(3.94-injor 122-mm(4.8-in)
artillery pieces were developed, and
flame-throwing, tractor, engineer and
mine-clearing versionswere aso pro-
duced.

But it was as a battle tank that the
T-34 has its main claim to fame. Avail-
able in thousands, the T-34 assumed
mastery of the battlefield, forcing the
Germans back on the defensive and
taking from them the tactical and
strategic initiative thus winning the
'Great PatrioticWar' forthe Soviet Un-
ion. Post-war the T-34 and its succes-
sorswentonto gainmorelaurels, butit
was as awar-winner in World War |1
that the T-34 must best be remem-
bered. It was a superb tank.

ecification
Hron
Crew: 4
Weight: 26 tonnes )
Powerplant: oneV-2-34V-12diese
developing373kW é500 hp{ ]
Dimensions:|ength5.92m(19ft5.1in);
W|fdth3m(9ft10|n);he|ght2.44m

8ft
ormance: maximum road
55km/h(34mph); maximumroad
range186km(115miles);fording.
1.37m(4ft6in); gradient35°; vertical
(()é)fstgcle)o.nm( ft4in);trench2.95m
t8in

Above: The commander ofan early
roduction T-34/76 tank|ooks out
rom his large one-piece hatch

during Red Army exercises held
during 1940, before the German
invasion. At that time the T-34/76 was
kept under security wraps and its
appearance during the 1941

cangaj gns came as a nasty shock for
the German Panzer troops.

Below: T-34sinEastPrussiaduring
thewinter of 1944-5. By that time the
main production version of the T-34
mounted an 85-mm (3.34-in) gun and
wasknown asthe T-34/85. Thiswas
an excellent tank that isstill good
enough toremainin service with
many armies to this day -not bad for
a vehicleintroducedin 1944.

;
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USSR

Bl T-35 heavy tank

The T-35 was one of the magjor dis-
appointmentsfor the Soviet tank desig-
ners before World War 11. It had its
origins in design studies that began in
1930, and thefirst prototype wasrolled
outin 1932. In qlppeara_nceand inmany
other ways the T-35, viathe T-28, was

reatly influenced by the design of the

ritish Vickers Independent, a tank
that was produced as a one-off only
and which featured in a notorious 'spy
court case of the period. The T-28 car-
ried over from the Vickers design one
major feature, namely the multi-turret
concept.

Although there were changes be-
tween the various production batches,
the tanks of the main batch (produced
between 1935 and 1938) were longer
than the originals, This increase in
length made the T-35 an unwieldly
beast to steer, and its ponderous
weight did little to improve matters.
The multi-turret approach to tank

USSR

B KV-1 heavy tank

By 1938 Soviet tank designers had real-
ized that the T-35 heavy tank would
need replacement and set about the
design of itssuccessor. Several design
bureaux were involved and many
oposed designs with multiple tur-
rets, but by the time prototypes were
[iv_rqduced most had (J'USt two turrets.
his approach ill did not apped to
one of the teams, which designed a
heavy tank with only one turret and
named it after Klimenti Voroshilov,
who was defence commissar at the
time. Known asthe KV-1, the new de-
sign was far more mobile than the
other submissions and was field-tested
durmgl_the,campalgn in Finland in
1940. This first variant was armed with
ashort 76.2-mm (3-in) gun and threeor
four 7.62-mm (0.3-in) machine-guns,
and armour up to 100-mm (3.94-in)
thick was provided. )
~ The KV-1 was ordered into produc-
tion in two main forms: one was the
KV-1A armed with along 76.2-mm (3-
m%/gun, while the other versionwasthe
KV-2, amarriageoftheKV-1 hull, chas-
gs and suspension with a large slab-
sided turret moun_tln? a 152-mm (5.98-
in) howitzer (cr)ngl nally a 122-mm/4.80-
inhowitzer). ThustheKV-2didnotlack
in firepower, but the high turret was a
ponderousload for thevehicleandthe
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weaponry also proved to be of doubt-
ful value, Aimingandco-ordinatingthe
fire of the five turrets proved very dif-
ficult, and the overall effectiveness of
the armament was further limited by
the relatively small calibre of the main
gun, ,In fact the main gun and turret
were exactly the same as those used
on the lighter T-28 medium tank.
Armour varied from 10to 30 mm (0,39
to 1.18in) in thickness.

Production of the T-35 was dow and
limited compared with that of other
Soviet tank programmes of the time.

Thehugesizeofthe T-35canbe
readily appreciated in this shot ofa
damaged and captured example
beingput on showby German
soldiers. Themain turrethada 76.2-
mm (3-in) gun with limited anti-
armour performance, and two of the
smaller turretshad 37-mmor 45-mm
(1.45-in or 1.77-in) guns.

KV-2 (and improved KV-2B) did not
shine in action.

With the KV-1 the future for Soviet
tank design was established for some
timeto come. The old multi-turret con-
ceptwasfinally set aside, andthe KV-1
emerged as a formidable heavy tank
that was to serve the Red Army for

ears. |t was used often as an assault or

reak-through tank, forming the
spearhead of many attacks, and as the
war agalnst Germany progressed the
basic

lesign was gradual ly improved.

On(ljy 61 were produced between 1933
and 1939, and al of these vehicles
served with {\l/lﬂ one tank brigade sta-
tioned near Moscow. This was politi-
cdl)( handy, for the T-35sfeatured reg-
llarly in the Red Square parades of the
time and thus provided a false im-
pression of Soviet tank strengths. The
massive vehicles made a great im-
pression as they rumbled past, but'the
ser\{lce reality was considerably diffe-
rent,

When they had to go to war in 1941
only arelative handful actually saw ac-
tion, for many were retained in Mos-
cow for interna duties and for purely
local defence. There appears to be no
record of any T-35s gomfg into action
around Moscow, but the few used else-
where to try to halt the German adv-
ances did not fare well. They were too
lightly armed and their weight and
bulk made them easy meat for the Pan-

Specification

T-35

Crew: 11

Weight: 45tonnes

Powerplant: one M-17M V-12 petrol
engine devel opi n%373 kw hp)
Dimensions. length9.72m (31 ft
10.7in); width3.2m(10ft6in); height
343m(11ft3in)

Performance: maximum road speed
30km/h 18.6m§)h); maximumroad
range 150km (93,2 miles); fordingnot
known; gradl ent 20°; vertical obstacle
1.20m(4ft);trench3.50m(l1ft6in)

TheT-35heavytankmadean
impressiveshowing on paradein
RedSguare, butin action theymade
little impact, with only about 60 built.
Fire control of the five turrets was
very difficult and thegréat length of
thehull madeit a cumbersome
vehicle.
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High on the ligt of imﬁrovements were
armour increases, achieved with the
KV-IB that had an extra 25-35 mm
(0.98-1.38in) added to the hull front
and sides. Other changes were made
in the turret which progressed from
being a mainly plated affair to a full
cast component, which on the KV-1i
adso gave an increase in protection.
Much of the extra armour was sSmply
bolted onto existing armour.

For itssize the KV -1 was undergun-
ned, but a scheme to increase the

TheKV-1 heavy tank originally
mounted a 76.2-mm (3-|r% main gun
on a chassisthat was tobe adapted
for later model sof Soviet hea

tanks. Several versionsexisted as
progressiveproduction changes
wereintroduced to speed )
manufacture and improve protection
for the crew offive.

armamenttoal07-mm(4.2-i n%weaﬁon
never came to anything other than
trids. Ingtead the 76.2-mm (3-in) gun



was lengthened and the 152-mm (5.98-
in) gun in its clumsy turret was with-
drawn. After 1943 numbers of 85-mm

(3.34-in) guns were fitted, and this
model was known as the KV-85.

The KV-1 was asound design, but
had some serious automotive prob-
lems, On early models it was almost
impossible to change gear because of
clutch problems, and therewereother
transmissondifficulties. Many of them
were eventually eliminated but the
NUMErouS iNCreases in armour protec-
tion were usually carried out with no
increases in engine power, though the
KV-1Chadanextra75kW (100hp), so
many examples were quite unable to

USSR

-l s heavy tank

By the time 1943 was through the Red
Army had gained the strategic initia-
tive from the Germans and was starting
the series of advances that took it to
Berlin in 1945. Along the way the
Sovietsattemptedtomaintainanovey-
al tank design supremacy over their
enemies and on the whole succeeded.
Thiswasastruefor the heavy tanksas
itwasforthe T-34 series, andtheK V-1
was progressively developed until b
1943 the KV-85 with its 85-mm (3.34—|r¥
gun and reshaped turret was in ser-
vice. But by gradually reworking the
transmission, reshaping and redesign-
ingthehul| and suspension, anew |ow-
er and lighter tank design was
evolved. The new des a?n was named
the IS-1 (IS for losef Stalin).
~ The 1S-1 retained the 85-mm (3.34-
in) gun of the KV-85 and wes in its
earliest formsknownasthelS-85, but it
was felt that the new design could
accommodate a more powerful
weapon. Trialswerecarriedout witha
new 100-mm ﬁ3.94—|n gun (1S-100
variant) and a long 122-mm (4.8-in)
gun, the 100-mm (3.94-in) gun proving
to be the better armour-penetration
weapon. However, the122-mm(4.8-in)
ﬂun was amost as effective and aso
ad the explosive power to blow off an
enemy tank turret even if it could not
penetrate its armour. To cap thingsin
the 122-mm (4.8-in) gun's favour,
potential numbers were available
while the 100-mm (3.94-in) gun was still
not _in full production. i
So the IStank was fitted with the long
122-mm (4.8-in) gun and this became
the IS-2, which had anumber of other
improvements. The first examples
appearedin 1944 and remainedinpro-
duction and service until the war en-
ded, It was amassive vehicle, its size
emphasized by the long gun barrel.
The tmret and hull were more than
amply supplied with armour (max-

AKV-I rolls through snowyMoscow
streetsto thefrontin December 1941.
Theheavy tankhad a 76-mmmain
gun (later to bereplaced by an 85-
mm weapon) and was used by the
Red Army as a breakthrough tank
whereitslack of speed wasnot a
handicap.

reach their expected performance.
One solution attempted inasmall num-
ber of KV-IS (skorostnoy, or fast) tanks
was the omisson of applique armour to
reduce weight and so raise speed.
One serious problem tactically was
that the turret was so arranged inter-
nally that the tank commander had to

imum of 132 mm/5.2in), but the Red
Army tank crews placed greater im-
portance on the tank-killing power of
the 122-mm %4.8—|n) gun. Thisgunhad a
dow rate of fire and used separate
ammunition, which further dowed the
loading time (the A-19 was originally
designed as a nava gun), and the
ammunition was so large that only 28
rounds could be carried inside the
tank. The secondary armament com-
9nsed one 12.7-mm (0,5-in) and one
.62-mm (0,3-in) machine-gun. Later
versons introduced a modified fire-
control system and arevised breech to
increase the speed of loading. Other
changes were introduced at the same
time, but more were to come. )
Good asthe 1IS-2 was, it wasfelt that it
could still be improved. The result wes
the 1S-3 which retained the 122-mm
(4.8-in) gun but in adrastically revised
well-rounded turret behind anew and
heavily doped shape combined

When the Red Armyfinally reached
Berlinin MaK1945I32tankswereat
the head of the armoured forces; this
example is seen near the Reichstag.
Note thegreat length of the 122-mm
(4.8-in) gun and the well-shaped
turret and front glacisplate that
could deflect armour-piercing
projectiles.

double as gun loader, a situation that
often put him out of touch with the tac-
tical situation for critical periods. Later
versions had the usual angled armour
of most other Soviet tank designs, and
overall theKV-1wasabitof aproblem
for German anti-tank units.

Seecificettion

KV-85

Crew:5

Weight: 43tonnes )
Powerplant: one V-2K V-12 diesel
developing 448 kW (600 h 2 )
Dimensions:len th6.68m§1ftll|n);
width3.32m (107t 10.7in); height

with the usual armour. Only afew 1S-3s
were completed before the war en-
ded, but the type went on to worry
Western military thinkers for many
years afterwards as it remained the
most powerful tank in the world for
well over adecade (it isstill employed
in some Soviet-influenced nations).

Specification

1S2

Crew: 4

Weight: 46tonnes

Powerplant: one V-2-1S (V-2K) V-12

diesel developing 447 kW (6 rg))
Dimensions length9.9m(32ft5.8in);

On the vast open spacesofthe
Russian plain, thelack of mobility
inherentin theKV-1 wasadetinite
handicap. In the campaignsof 1942
manyKV-1swerelost dueto
mechanical failure. The tankwas
improved, however, and wastolead
to the powerful Josef Salintanks.

2,71 m(8 ft 10.7 in).

Performance: maximum garely

achieved) road speed 35 km/h

%.YSm h); maximumroadrange
km (93.2 miles); fording not known;

vertical obstacle L20m (31t 8in);

radient 36°; vertical obstacle 1.20 m
?Sft11,25|n);trench2.59m(8ft6|n)

ThelS-2wasintroducedintoservice
with theRed Armyduring 1944 and
was the most power ful ofall the
Soviet heavytanks. 11 mountedalong
122-mm(4:8-in)guninawell-
protected cast turret, and carried a
crew of four. Ammunition stowage
waslimited to 28 rounds.

width3.09m(10ft1.6in); height2.73m
(8t 115 in) )

Performance: maximum road speed
37km/h (23 mph); maximumroad
range240km (149miles); fordingnot
known; gradient 36°; vertical obstacle
1.0m(31t3in); trench2.49m(8ft2in)
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Tank

Destrovers

Successful tank designs are the product of a careful compromise between firepower,
protection and mobility. Nevertheless, during World War Il many of the belligerent

nations resorted to producing 'tank destroyers', vehicles which sacrificed armour,

speed or flexibility to carry a much more powerful gun than contemporary tanks.

S

An M18 Hellcat of the US 3rd Army's 4th Armoured Division crossing the Moselle River,

Germany, in November 1945. The M18 was very fast and excelled in its tank-destroying role.

he tank destroyer was very

much a product of the
military and economic develop-
ments peculiar toWorld War I1.
During the war years the tank
destroyer flourished for various
reasons which will be described
in this study, but in the years that
followed 1945, this type of tank
al but vanished, and itisarare
thing to find in modern tank
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parks. The truth was (and still is)
that the tank destroyer had severe
limitationsasafighting vehicle,
but that it was capable of carry-
ing alarge-calibre gun, one far
heavier than the corresponding
tank chassis of the time could
ever carry and fire.

The tank destroyer and the
tank were very different beasts.
Although they often used identical

chassis, and at times even looked
alike, they were markedly dissimi-
lar when it came to combat. The
tanks, with their combination of
firepower, mobility and protec-
tion, usually had the combat edge
over the tank destroyer with its
limited-traverse armament and
relatively thin armoured protec-
tion, but to be set against this the
tank destroyer usually had the

more powerful gun and a low
silhouette that gave it the edge in
concealment. There was at one
time the philosophy that as tanks
were not expected to fight tanks,
specialized tank destroyerswould
have to be used. This approach
did not last long under the severe
strictures of combat, where it was
soon learned that the best way to
defeat a tank was to use another
tank. The tank destroyer could

be used for this purpose but at

a cost in weapon flexibility and
all too oftenin protection for

the crew.

Tank destroyers were also
important duringWorldWar 11 for
purely economic and production
reasons. Among the types of tank
destroyer and German
Panzerjager (tank hunter) were
some superb fighting vehicles
such as the Hetzer, the M18
Hellcat and the superlative
Jagdpanther, the latter of which
would be aviable fighting
machine today. But there were
some dreadful lash-ups that were
unclergunned,lackedprotection
for their unfortunate crews and,
in addition to these failings, were
so underpowered they had diffi-
culty in moving at combat
speeds. Add to these lumbering
monsters such as the Jagdtiger,
and the scope of this study can
be appreciated.



Gﬁgﬁyzerj ager |

When thefirst PzZKpfw | (Panzerkampf-
wagen |) light tanks were produced in
1934 it was intended that they would
be used only as training vehicles, but
in the event they had to be used as
combat tanks during the early war
years for the simple reason that larger
and heavier tanks were not yet avail-
able in sufficient numbers. But the
PzKpfw | had a crew of a mere two
men, carried only a machine-gun
armament, and was poorly protected
by thin armour. By no stretch of the
imagination wasit aviable battle tank
and most were phased out of use after
the end of 1940 (but retained for the
original training role). This left a num-
ber of spare tank chassiswith no oper-
ational role, so the opportunity was
takento convert these vehiclesinto the
first German self-propelled gun.

It had already been decided that
some form of mobile anti-tank gun
would be a great asst to the anti-tank
unitswho would otherwise have to use
towed guns, Thus the first example of
thisrequirement wasmet by mounting
a 3.7-cm (1.456-m) Pak 35/36 onto a
turretlessPzK pfw . Whilethisconver-
sion showed promise it was not
adopted because even by mid-1940 it
was appreciated that the 37-mm gun
lacked power to deal with future
armour. Thus a Czech 47-mm (1.85-in)
anti-tank gun was mounted instead,
and this combination was adopted for
ls)nr;llnt():e asthe Panzerjéger | fir 4.7-cm

The Czech gun was a powerful,
hard-hittingweapon that waswel| cap-
able of penetrating most armour it was
likely to encounter and Alkett AG pro-
duced atotal of 132 conversions. The
resultwasvery muchafirstattempt, for
all that wasrequired wasto remove the
origina turret, plate over the front of
the turret ring and arrange a small
working platformover theengine cov-
ers, The gun was mounted in a small

Marder 11

Aswith the PzKpfw I, when the PzK pfw
I entered service in 1935 it was meant
to be used onlx as atraining and de-
velopment tank. In the event it had to
be used as a combat tank from 1939 to
1942 simply because there were not
enough combat tanks to replace the
type, which acquitted itself well
enough despite the fact that its main
armament was limited to a 2-cm can-
non: by 1941 the PzKpfw Il was over-
due for replacement as its armament
was not able to penetrate other than
soft-skin targets and the small turret
ring could not accommodate a heavier
weapon. However, the productionline
for the chassiswas still in being and at
thetimeit seemed to be too valuable to
waste so the o}?portunlty was taken to
convert the PzKpfw |1 to a Panzerjager.

The prototype of this new Panzerj&-
ger wes fitted with a 5-cm (1.97-in) anti-
tank gun, but the full production ver-
sion wasfitted with aspecia version of
the 7.5-cm (2.95-m) Pak 40 anti-tank
gun known as the Pak 40/2. This
powerful gun was the German army's
standard anti-tank weapon and the in-
corporation of greater mobility added
considerably to the gun's anti-armour
potential. The gun was placed behind
a 10-mm (0.39-in) thick armoured
shield that doped to the rear to pro-
vide the gun crew with adequate pro-

shield that was|eft open at the top and
rear. The crew consisted of the driver,
still using his original PzKpfw | posi-
tion, and two men serving the gun. A
total of 74 rounds could be carried as
standard, although more could be
added to thistotal. The chassis mainly
used for the conversion was that of the
PzKpfw | Ausf B.

The Panzerjéger |s served in North
Africa and during the early stages of
the campaigns in the Soviet Union.
They proved to be powerful enough to
defeat opposing tanks, but their over-
all lack of protection for the crew made
them very vulnerable targets. Accor-
dingly when better equipments be-
came available they were withdrawn
from front-line use and assigned to
theatres where they could be used for
policing rather than for combat duties.
Among the locations so honoured
were the Balkans, where the vehicles
were used on anti-partisan operations.
Units operating on the Eastern Front
after about the end of 1942 frequently
removed the guns and used the chas-
ssfor supply carrying, and some units
replaced their Czech guns with cap-
tured ex-French 47-mm guns, Few
Panzerﬁger Is remained in use after
mid-1944.

ecification
ga)nzer'éger I

Crew:

Weight: 6000 kg %‘3,228 lb?\l
Powerplant: oneMaybachNL 386-
cylmder petrol engine developing
74.6kW(100hp)
Dimensions:lengthoverall 4.14m(13ft
7in);width2,013m(6ft7.25in); height
2.1m(6ft10.7in)

Performance: maximum road speed
40km/h(24.8 mph); range 140km (87
miles); gradient 57 per cent; vertical
obstacle0.37m(14.6in);trench1.4m
(4ft7in);fording0,6m(2ft)

tection, Toaccommodatetheweight of
the gun the engine was moved to the
rear of the hull ‘and the engine covers
were used as a working platform to
serve the gun. The vehicle was known
as the Marder 11 (Marder meaning
marten) although other and more
cumbersome des%latlons (such as
7.5-cm Pak 40/2 auf SIf 1) were used on
official documents. =
_ The Marder Il remained in produc-
tion until 1944 and became one of the
most widely used of all the many Ger-
man self-propelled gun conversions.
In production terms it was manufac-
tured in greater numbers than any
other weapon of |tsty|pe, for 1,217 were
made, The Marder Il was certainly a
handy and efficient wegoon in combat
for it was relatively small, had a good
cross-country performance and the
gun could knock out virtually any
enemy tank other than super-heavy
Soviet tankssuch asthelS-2. Racksfor
37 rounds were provided over the en-
ine covers and there was aso space
or stowing 600 rounds for the
machine-gun usually carried; thiswas
a 7.92-mm (0.312-in) MG34 or MG42.
Most Marder 11 production was sent
to the Eastern Front, but the Marder |1
was found wherever German troops
were in action. By 1944 the type was
out of production and the crew was

NG

This SdKfz 101 Panzerjéger | was the
first example captured by theAllies

in North Africa and was subjected to
a great deal of technical scrutiny. It

mounted an ex-Czech 4.7-cm
(1.85-in) anti-tankgun in an open
mounting that used only a frontal
shield for crewprotection.

This photograph ofa Panzerjager |
shows the extemporized natur e of
this early German conversion, made
in an attempt toprolong theservice

TheSdKfz 131 Marder 11 mounted a
7.5-cm (2.95-in) Pak40/2 and was one
ofthemoreimportant ofthe
Panzerjager conversions. Based on

often reduced by one man to conserve
manpower, but the development of the
type did not cease. During the latter
stages of the war some Marder Us
were equipped with infra-red search-
lightsfor engaging targets at night and
some of these GZ]EI pments were used
in action on the Eastern Front durin

the last stages of the war. By then suc

life ofthePzKpfw 1 light tank. The
gun was powerful enough, but the
mounting provided virtually no
protection.

the PzKpfw U Ausf A, CorF, 1217
wereproducedtobeusedonall
fronts. The crew was four, including
the driver.

novel equipment could have but little
impact on the outcome of the war.

ecification
arderll
Crew: 30r4
Weight: 11000 kg (24,251 Ib)
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A Marderll with the 7.5-cm ﬁ2.95~in)
Pak40/2gun barrel clampslowered.
Although this vehicle was one of the
more important (numerically) of the
Panzerjager, it was rather high and
generally lacked protection.

GERMANY

Marder |11

There were two self-R/lropeIIed guns
that were known asthe Marder 111, and
both used the same chassis, a deriva-
tion of the Skoda TNHP-Stank chassis.
This tank had originally been pro-
duced by the Skoda factory at Pilsen
for the Czech army, but with the
annexation of the Czech state by Ger-
many in 1939 the Skoda works con-
tinuéd production of tanks under the
designation PzKpfw 38(t) for the Ger-
man army. The Germans introduced
many production and in-service
changes to the origina Skoda design,
and by 1941 the PzKpfw 38(t) may be
regarded as a German deﬂgn, but the
origina turret was too small to carry
weapons powerful enough to defeat
enemy armour after 1941, and the
chassiswas then kept in production for
a number of alternative purposes.
_ One of these purposes came to light
in 1941. The appearance of tanks such
asthe Soviet T-34 meant for awhilethat
the German army had no anti-tank gun
powerful enough to knock them out
and all manner of hasty improvisations
were made to counter this state of
affairs, One was to take the chassis of
the PzKpfw 38(t) and mount on it a cap-
tured Soviet field gun, the 76.2-mm (
in) Model 1936. Thiswas a very good
dual-purpose weapon that could be
used as an anti-tank weapon, and the
Germans even went to the length of
converting for use as specialized
anti-tank guns. On the PzK pfw 38(t) the
un was mounted in afixed shield and
the conversionwent into productionin
early 1942 astheMarder 111, otherwise
the Panzerjéger 38$t) fur 7.62-cm Pak
36(r). Some 344 of these conversions
were made, and the Marder 11l was
used not only on the Eastern Front but
in North Africa and elsewhere.
However, it was at the time regarded
only asastopgap until sufficient num-
bers of the German 7.5-cm (2,95-m)
Pak 40 became available. When this
happened during 1942 production of
the Soviet-gunned Marder 111 ceased
and that of the German-gunned ver-
sion commenced. The gun/chassis
combination was still called the Mar-
der 111, but had the designation Pan-
zer/éger 38(t) Ausf H fur 7.5-cm Pak
40/3 and used a slightly differing gun
shield and mounting from the earlier
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Powerplant: one Maybach HL 62
petrorl1 enginedeveloping 104.4 kW
140
imm%onslengthG.BGm(Zth )
10.4in);width2,28m(7ft5.8in); height
2.20m (7 ft2.6 in)

model. Thefirst of the Pak 40-armed
Marder Ills were rushed into action
during the last stages of the Tunisian
campaign where some were cap-
tured, providing Allied intelligence
staffswith something to mull over. But
their 'find' did not last for long, for the
Marder |11 was soon to undergo
another transformation,

Up to 1943 the various German self-
propelled guns using the Skoda chas-
§s used the PzKpfw 38(t) tank as a
basis. However, with some early con-
versions (including the original Mar-
der 111) the vehicles were nose-heavy,
which at times limited mobility. Using
the original Czech design as'a basis,
German engineers now relocated the
engine at the front of the chassis and
moved the ‘working platform' to the
rear to produce a specialized self-

ropelled gun carrier. As soon as this
ecame available Marder 111 produc-
tion changed once more to the new
Panzer)éger 38(t) Ausf M fir 7.5-cm
Pak 4073 configuration with the gun and
its protection mounted at the rear of
the vehicle. Thisprovided amuch bet-
ter balanced vehicle and the new
chassis was a'so used to mount avarie-
ty of other weapons. The late type of
Marder |1l wasmanufacturedby BMM
of Prague, and when production
ceased In May 1944 799 had been
made. They were used on dl fronts.

Specification
Eanzgr[jléger 38(t) Aust M

rew:
Weight: 11000 kg (24,251ib)
Powerplant: one a%aAC \Rletrol
enginedeveloping 111,9kW (150 h%)
Dimensions: [engthoverall 4.65m(15ft
3.1in);width2.35m(7ft8,5in); height
2.48m(8ft1.6in)
Performance: maximum road speed
42 km/h (26 mph); roadrange 140km
(87miles); gradient 57 per cent;
vertical obstacle0.84 m(33in); trench
1,3m(4ft3in);fording0.9m(35in)

This Marder 111 was captured in
North Africain April 1943 and
mountedits 7.5-cm ﬁ2.95-|n)Pak40/3
in a central position. 1t wasa very
simple conversion ofa Czech tank
chassis but was effective enough.

mance: maximum ro;

40km/h (24.8 mph); roadrange 190km

(118miles); gradient 57 per cent;

vertical obstacle 0.42 m (16.5 in);

Er:)%nct; 18m(5ft1lin);fording0,9m
in

Perfor This profile of the Marder Il shows
therather high mounting of the
7.5-cm (2.95-1n) Pak40/2, a special
version of the standard German anti-
tankgun of the late war years.

The later Marder Ills had themain
gun position moved to therear ofthe
chassis and the engine to the front.
This provided a better-balanced and

more handy vehicle, and nearly 800
were produced, still using the basic
componen ts of the PzKpfw 38(t) tank.




GERMANY

Hetzer

Although tank-destroyer conversions
of existing tank chassis to produce
weapons such as the Marder 111 were
moderately successful, the results
were, inoveral terms, high and clum-
% vehicles that lacked finesse and

owed every sign of the haste in
which they had originally been pro-
duced. In contrast, the various Sturm-
geschiitz close-support artillery vehi-
cles demonstrated on many occasions
that they too could be used as tank
destroyers, and thusin 1943 it was de-
cided to produce a light Panzerjager
aong Sturmgeschiitz lines, the chasss
g;;he PzK pfw 38(t) being taken asthe

S,

The result was one of the best of all
the German Panzerjéger: the Jagdpan-
zer 38(t) fur 7.5-cm Pak 39, or Hetzer
(baiter, as in bull-baiting). The Hetzer
used the basic engine, suspension and
running gear of the PzK pfw 38(t) allied
to a new armoured hull that sloped
inwards to provide extraprotection for
the crew of four. The armament was
the usual 7,5-cm (2.95-in) Pak 39 mod-
ified for the vehicle, aong with a roof-
mounted machine-gun. Production of
the new vehicle began in Prague at the
end of 1943 and aso involved were
factories at Pilsen, Koniggréatz, Bohm
and Breslau, These factories were
soon working flat out, for the Hetzer
proved to be a very successful gun/
chass's combination: it was small and
low, yet it was well protected and had
very good cross-country performance.
The gun could knock out all but the
very heaviest enemy tanks, yet the
Hetzeritselfwasvery difficulttoknock
out and in combat it was so small as to
be virtualy invisble to the enemy gun-
ners. Cadls for more and more came
from the front line, to the extent that by
late 1944 dl available PzK pfw 38(t) pro-
duction was diverted towards the Het-
zer. Production continueduntil thefac-
tories were overrun in May 1944, by
which time 1,577 had been built.

Several versions of the Hetzer were
produced: one was a flamethrower,
the Flammpanzer 38(t), and another a
light recovery version, the Bergepan-
zer 38(t). But the Hetzer story did not
cease in 1945. It was not long before
the Hetzer wasplaced back in produc-

GERMANY

Jagdpanzer 1V

Combat experience gained during the
1942 campaigns indicated to German
staff planners that the existing Sturm-
geschiitz close support artillery vehi-
cleswould have to be upgunned if they
were to continue to be used as tank-
destroyers, and the future standard
weapon was selected as the long ver-
son of the 7.5-cm (2.95-in) tank gun
fitted to the Panther tank. This gun was
70 calibres long $$ opposed to the
49-calibre length of the tank and anti-
tank versions of the Pak 40 family) and
to house this gun in vehicles such as
the Sturrggeschtltz 111" would re%uire
considerable modifications. These
modificationswouldtaketimesoitwas
decided to adapt the larger PzK pfw IV
tank chassisto act asa Tail safe’ model.
Design work was soon under way on
this new model, which emerged in
1943 as the Jagdpanzer IV Ausf F fiir
7.5-cm Pak 39 or Panzerjéger 39, but by
the time thefirst examples were ready
the long 7,5-cm guns were earmarked
for the Panther tanks and so the first

tion for the new Czech army. The Het-
zer was even exported to Switzerland
between 1947 and 1952, the Swiss
army using these Hetzers until the
1970s.

The wartime Hetzers were used for
a series of trials and various weapon
mountings. At one point trials were
carried out with guns connected
directly to the front hull armour and
with no recoil mechanism fitted to see
if the concept would work (it did). One
trial model was an assault howitzer
mounting a 15-cm (5.9-in) infantry
howitzer and there were several simi-
lar projects, but none reached the pro-
duction stage for the assembly lines
had to concentrate on churning out
more and more basic Hetzers to meet
demands,

The Hetzer is now regarded as one
of the best of all the German Panzerj&-
ger for it was a powerful little vehicle
that was much more economical to
produce and use than many of the lar-
ger vehicles. Despite being armed
with only a 75-mm gun, it could knock
out nearly every tank it was likely to
find and yet it was little higher than a
standing man,

Specification

Hetzer

Crew: 4

Weight: 14500 kg (31,967 1b)
Powerplant: one Praga AC/2800'petrol
enginedeveloping 111.9-119.3 kW
(150-160hp)

Dimensions: lengthoverall 6.20 m(20ft
4.1in)andhull4.80m(15ft9in); width

examples had to be content with 48-
calibre guns.

The first of these Jagdpanzer 1Vs
appeared in October 1943. They con-

sgted of thewell-tried su ion and
enginelayoutof thePzK pfw 1V aliedto
a new armoured carapace with well-
doped sides. This hull was much lower

%059 m)(8ft2.4in); height2.10m(6ft
.7.in
Performance: maximum road speed
39km/h(24,2 gné)h); road range 250 km
(155miles); gradient 75per cent;
vertical obstacle 0.65 m (25,6 in);
Er3%nc;1 1.3m(4ft3.2in);fording0.9m
in

o 4
? \:" g

- $ R
Thelowheight of theHetzer can be
clearly appreciated. Note the well-
shaped 'Saukopf (pig's head) gun
mantlet that provided extra head-on

than the hull/turret combination of the
tank, and mounted the gun in a well-
protected mantlet on the front hull. The
result was well-liked by the Panzerja-
ger crews, who appreciated the low
silhouette and the well-protected hull,
so the Jagdpanzer 1V was soon in great
demand. The gun was powerful

Thisjadgpanzer 38(t) Hetzer has a
roof-mounted remote control
machine-gun for local and self-
protection. The small stand-off
armour side piates arefitted with the
large road wheelsprovidingmore
side-on protection. Well over 1,500 of
these vehicles wereproduced.

rotection and thelackofa muzzle
rake, usually fitted to other German
vehicles of this type.

'| heJagdpanzer IV (SdKfz 162) was a
Panzerjager version ofthePzKpfwlV
tank and housed its 7.5-cm (2.95-in)
main gun in a superstructure formed
from well-sloped armoured plates.
Thisis an early example with the
gunsstill retaining themuzz e brake,
anitemlater omitted.
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enough to tackle virtualy any enemy
tank, and in action the Jagdpanzer |V
was soon knocki n? up appreciable
kill' totals, especialy on the Eastern
Front where most were sent. The
secondary armament of two 7.92-mm
(0.312-m) MG34 or MG42 machine-
guns dso Broved highly effective.
Man¥ anzer commanders consi-
dered that the Jagdpanzer 1V was
good enough initsorigina form to re-
uire no upgunmng but Hitler insisted
that the change to the long gun had to
bemade. Thusduring 1944 some Jagd-
panzer IV mit 7.5-cm Stuk 42 equip-
ments with the longer L/70 gun
appeared, but the changeover on the
production line took time, too much
time for Hitler, who inssted that the
changeover to the new gun had to be
made even if it meant diverting all
PzKpfw 1V tank productiontothat end.
Thus a third Jagdpanzer |V appeared,
this time a hasty conversion of a basic
PzKpfw IV hull to take aform of Jagd-
panzer 1V sloping carapace and
mountingthe 70-calibregun. Thiscon-
version was known as the Panzer [V/70
Zwischenlésung (interim) and was in
production by [ate 1944.
In service the 70-calibre gun Jagd-
Eanzer IVs proved to be powerful tank
illers, but the extraweight of the long
un made the vehicles nose-heavy to
the extent that the front road wheels
had to be ringed with stedl instead of
rubber to ded with the extra weight,
The gun weight aso reduced the over-
al Performance of the vehicle, espe-
cidly across rough terrain. But bg late
1944 and early 1945 such drawbacks

Nashorn

During the mid-war years the German
army carried out a’large number of
hurried improvisations In order to get
useful numbersof Panzerjager into the
field, and someof theseimprovisations
fared better than others. One of these
hasty measures was the adoption of the
special weapon-carrier vehicle that
had originally been produced to carry
the large 15-cm (5.9-in) sFH 18 field
howitzer and known as the Geschiitz-
wagen I11/1V as it was based on the
chassis of the PzKpfw IV but used
some of the drive components of the
PzKpfw I11. Despite the great demand
for the artillery version of this weapon
carrier it was decided to adapt it to
carry the large 8,8-cm (3.46-m) Pak 43
anti-tank gunasthe8.8-cm Pak 43/1 auf
GW IV Thefirst of these new Pan-
zerjager were issued during 1943, and
the type went under two names; the
official name was Nashorn (rhi-
noceros) but Hornisse (hornet) was
also widely applied.

The Nashorn was very much one of
the 'interim' Panzerjéger designs, for
although the gun was mounted behind
armour at the front and sides this
armour wasrelatively thin, and the top
and rear were open.” The gun mount-
ing itself was rather high, so the
Nashorn had definite combat deficien-
cies, not the least of which was the
Broblem of concealing the height and

ulk of the vehicle on abattlefield, As
the chassis had been intended as an
ar_tll_leary carrier the bulk problem was
originally of little moment, but for a
Panzerjager it was of considerable im-
portance, making the stalking of tank
targetsvery difficult. ThustheNashorn

46

smply had to be overlooked, for the
Allies were at the gates of the Reich
and anything that could be put into the
field was used.

The Jagdpanzer 1V proved to be a
sound Panzerjéger that enabled the
Germans to utilize existing production
capacity and maintain the PzKpfw 1V
line in being when it would otherwise
have been phased out. In service the
Ja%dpanzer IV was a popular vehicle
and a powerful tank-killer.

Specification
Jagdpanzer IV mit 7.5-cm Stuk 42
Crew:4
Weight: 25800 kg (56,879 Ib)
Powerplant: oneMay bach HL 120
péegSOrl] enginedeveloping 197.6 kW

imensions: lengthoverall 8.58m (281t
1.8in); width2.9 m&th?Aln); height
overal 1.96m(6ft5.2in)
Performance: maximum road
35km/h(22mph); roadrange214km
(133miles); gradient 57 per cent;
vertical obstacle0.6 m(23.6in); trench
%.13_n;(7ft6,6|n);ford|ng 12m(3ft

in

This early production Jagdpanzer 1V
has the muzzle brake still fitted. Later
versions used a much longer 7.5-cm
(2.95-in) main gun, but this longer
gun rather overloaded the chassis,
and later versions also used side
armour plates. This Panzerjdger was
later considered to be one of the best
ofits type.

was often used as a 'stand-off weapon
that was able to use the considerable
power and long-range accuracy of its
un to pick off targets at ranges of
000 m (2,187 yards) and more; most of
the other Panzerjéger types fought at
much closer combat ranges. )
‘The Nashorn carried a crew of five
with only the driver under complete
armoured protection. The rest of the
crew was carried in the open fighting
compartment with only acanvas cover
to protect it from the elements, Most of
the 40 rounds carried were |ocated in
lockers along the sides of the open
compartment and the gunner was
equipped not only with theusual direct
vision sighting devices but aso with
artillery dial sights for the occasions
\llvhen the Pak'll could be u%lg asa
ong-range artillery weapon. Durin
the?atter stages of production the Pag
43 gun was replaced by the similar

+

to speed up production of the Pak 43;
although it was manufactured dif-
ferently from the origina it was iden-
tical as far as ballistics were con-
cerned. The Nashorn carried a
machine-gun for local defence and the
crew was supposed to be issued with
at least two sub-machine guns.

Most Nashorn production was cen-
tred at the Deutsche Eisenwerke, at
Teplitz-Schénau and Duisburg, and by
the time the last of the vehiclesrolled
off the lines during 1944 473 had been
made, In combat the powerful gun
made the Nashorn a potent vehicle/
weapon combination, but it wasreally
too high and bulky for the Panzerjager
role and only a shortage of anything
better at the time maintained the type
in production. As it was it was suc-
ceeded by the Jagdpanther.

3-cmPak43/41, aweaponintroduced 7776 SdKfz 164 Hornisse was the first

Panzerjager to mount the 8.8-cm
(3.46-in) Pak43/l, and used the same
chassis as the Hummel.

ecification

ﬁpashorn

Crew:5

Weight: 24400 kg (53,793 Ib)

Powerplant: oneMaybachHL 120

petrol enginedeveloping 197.6 kW
265hp)

imensions. |lengthoveral8.44m(27ft
8,3in) andhull 5,80 m(19ft0.3in);
width2.86m(9ft4.6in); height2.65m

ge{'t 8.3in) )

formance: maximum road speed

40km/h(24.8 m%t}); rangeZlO km

(130.5miles); gradient 57 per cent;

vertical obstacle0,6m(23.6in); trench

%g _m)(?ft 6.6in); fording0.8 m(2ft
5in
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Panzerjager Tiger (P) Elefant

When the tank that was to become the
Tiger was dill in its planning stage two
concerns, Henschel and Porsche,
were in competition for the production
contract. The Porsche entry wasat one

time the more favoured, mainly as a

result of Professsor Porsche'sinfluence
with Hitler, but aso because the de-
sign featured a radical approach b
employing a petrol-electric drive wit
electric motors actually propelling the
vehicle. However, the Porsche
approach proved to be unreliable on
test and the Henschel entry went on to
become the PzKpfw VI Tiger.

But by the time the Henschel design
was in production, Porsche drives and
the hullsto put them in were also ready
for production. It was then decided to
place the Porsche design in produc-
tion for use as a heavy tank-destroyer
mounting the new 8.8-cm (3.46-in) Pak
43/2 anti-tank gun, a development of
the earlier Flak 18-37 anti-aircraft gun
series. (Actually thePak 43wasvirtual -
ly a new gun and fired more powerful
ammunitionthantheearlier guns.? The
gun would be placed in a [arge
armoured superstructure with limited
traverse, and 90 of these vehicleswere

roduced to become the Panzerjager
iger (P), later known as either Ferdi-
nand or Elefant. The (P) denoted Pors-

che.

The Elefants were produced at the
Nibelungwerke in something of a hur-
ry during early 1943, the urgency
being occasioned by the fact that Hit-
ler demanded them to be ready for the
opening of the main campaign of 1943,
which was to commence against the
Kursk sdlient on the Eastern Front; the
new Panther tanks were aso sche-
duled to make their combat debut in
the same battle. Production delays and
training the Panzertruppen to use their
new charges delayed the start of the
offensive until 5 July 1943,

By then the Red Army was more
than ready for them. The defences of
the Kursk salient were formidable and
the delays had enabled the Red Army
to add to their effectiveness in depth so
that when the Germans attacked their
efforts were of little avail, For the Ele-
fantsthe Kursk battleswere adreadful
baptism of fire. The Elefants were

Jagdpanther

When the vehicle now known as the
Jagdpanther was first produced in
February 1944, it marked a definite
shift away from a period where Pan-
zerjéger were hasty conversions or im-
provisationsto apoint where the tank-
destroyer became a purpose-built
weapon of war. The Jagdpanther was
first mooted in early 1943, at a time
when tank destroyers were required
in qluantlty, and by taking the best
available tank chasssit was hoped that

roduction totals would meet demand.

hus the Panther chassis was used vir-
tually unaltered as the basis for the
new Panzerjéger, and an 8.8-cm (3.46-
in) Pak 43 anti-tank gun was mounted
on a well-doped armoured hull su;)er-
structure, with a 7.92-mm (0.312-m
MG34 or MG42 machine-gun for loc
defence. The prototype, then known
as the Panzerjager Panther, was de-
monstrated to Hitler in October 1943
and it was Hitler himself who decreed
that the name should be changed to
Jagdpanther.

Above: The Elefant used a complex
twin-enginepower packdrivingan
electric transmisison that did not
worktoowellinservice. [t washeavy,
slowandponderous, makingitmore
ofa heavy assault gun than a
Panzerjager. Most were used in
Fl{gﬂa but a few ended up in Italyin

organized in two battalions
(Abteilungen} of Panzerregiment 654,
and even before going into action their
troubles began. The Elefants had been
rushed into use before their many
technical bugs had been entirely re-
moved, and many broke down as soon
asthey started to move forward. Those
that did make it to the Soviet lineswere
soon in trouble, for although the vehi-
cles were fitted with the most powerful
anti-tank guns then available they
lacked any form of secondary arma-
ment for self-defence. Soviet tank-
killer infantry squads swarmed al| over
them and placed charges that either
blew off their tracks or otherwise dis-
abled them. The Elefant crews had no
way of defending themselves at all and
those that could either withdrew or
abandoned their vehicles and ran.
Some Elefants did survive Kursk and
were later fitted with machine-guns to
defend themselves, but the Elefant
never recovered from its inauspicious
debut. The few that were left were

The Jagdpanther was one of those
vehicles where superlatives could be
justifiably lavished, for it was asuperb
fi rqhtlng vehicle and destined to be one
of the most famous of al the many
World War 11 armoured fIPhtlng vehi-
cles. It was fast and well protected,
and it mounted a potent gun, but not
content with al that it had about it a
definite aura that distinguished it from
all its contemporaries. So well bal-
anced was the design that it would not
be too out of place in any tank park
today, 40 years after it first appeared.
The Jagdpanther could knock out vir-
tually any enemy tank, including the
heavy Soviet |S-Zs, although for thema
side shot was required for a certain
kill. At times sm%Ie Jagdpanthers or
small groups of them could hold up
Allied armoured advances for con-
siderable periods. Fortunately for the
Allies, production of the Jagdpanther
never reached the planned rate of 150
Per_mc_mth. By thetime the production

acilities were overrun during April
1945 only 382 had been completed, a

withdrawn to other frontssuch asltaly
but even there their unreliability and
lack of spares soon rendered them
usdless Some were captured by the
Allies in Italy.

SPecificai on

Elefant

Crew: 6

Weight: 65000kg(143,3001b)
Powerplant: two MaybachHL 120 TRM
V-12 ﬁetrol engines each developing
395.2 kW(530 hp) and drivinga
Porche/Siemens-
electric drive
Dimensions: lengthoverall 8.128 m
(26ft8in);width3.378m(11ft1in);

huckert petrol-

fact for which Allied tank crews must
have been very grateful. The main
cause of these low production totals
was the disruption and damage
caused by Allied bomber raids on the
two main centres of production, the
MIAG plant at Braunschweig and the
Brandenburg Eisenwerk Kirchmoser
at Brandenburg. These disruptionsled
to their being several variations of
Jag?dpanther in use. Some had large
bolted-on gun mantlets while others
had much smaller mantlet collars.
Late-production versions used guns
built with the barrels in two parts to
ease barrel changmg when the bores
became worn, and the stowage of tools
and other bits and pieces on the out-
Sde dso varied considerably.
The Jagdpanther had a crew of five
and there was space inside the well-
dloped and heavily-armoured super-
structurefor 60 roundsof ammunition.
When the war ended plans had been
made to produce a new version mount-
ing a 12.8-cm (5.04-in) anti-tank gun,
though in the event only a wooden

TheElefant was one of the failures of
the German Panzerjager designers,
for despiteits main 8.8-cm (3.46-in)
gunitwastoo cumber someand,
more importantly, the first examples
lacked any kind of self-defence
armament. It was also too
complicated and was generally
unreliable.

hei ?ht2.997 m(9ft10in)
Performance: maximum road speed
20.1km/h(12.5mph); roadrange
153 km (95 miles); gradient 40 per
cent; vertical obstacle0.8m(3L.5in);
trench2.65m(8ft8.3in);fording1,0m
(3ft34in)

mock-up had been built. But even with
the usual 8.8-cm 3un the Jagdpanther
was truly a formidable tank destroyer
that was much feared and respected
by Allied tank crews. Few other
armoured fighting vehicles of World
War Il achieved its unique combina-
tion of power, lethality, mobility and
protection.

Specification

Jagdpanther

Crew: 5

Weight: 46000kg (101,411 Iba

Powerplant: oneMaybachHL 230

getrol engine developing 447.4-
22.0kW (600-700 hp)

Dimensions: length overall 9.90 m (32 ft

5.8in) and hull 6.87 m (22 ft 6.5 in);

width3.27m(10ft8,71n); height

2,715m (8t 10.91in)

Performance: maximum road

55km/h(34.2mph); roadrange160km

(99.4miles); gradient 70 per cent;

vertical obstacle0.9m(35in); trench

19m(6ft3in); fording 1.7m(5ft?in)
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Jagdtl ger

By 1943 it was an established German
policy that as soon as any new tank
design became available, a fixed-
superstructure version mounting a li-
mited-traverse gun would be pro-
duced. Thuswhen the massive Tiger ||
or Konigstiger (King Tiger) appeared,
a corresponding Panzerjager was de-
veloped. An iron mock-up develop-
ment model of this super-heavy tank
destroyer appeared in October™ 1943,
and production began during 1944
under the designation Panzerjager Ti-
%a Ausf B, more commonly known as
the Jagdtiger.

With the Jagdtiger the Germans pro-
duced the heaviest and most powerful
armouredvehicleof WorldWar I1. The
Jagdtiger had an official weight of no
less than 70000 kg (154,324 1b) but by
the time extra combat equipment and
afull load of ammunition plus the crew
of six had been added theweight rose
toaround 76000kg (167,551 1b). Much
of this weight was attributable to the
armour, which was no less than
250mm (9.84in)thick onthefrontplate
of the superstructure, The main arma-
ment was originally a 12.8-cm (5.04-in)
Pak 44 anti-tank gun, but thiswas ater
changed to the similar Pak 80 and at
one time a shortage of these guns
caused by Allied bomber raids meant
that the much smaller 8.8-cm (3.46-in)
Pak 43/3 had to be used. The 12.8-cm
gunswere the most powerful anti-tank
weapons used by any side during
World War 11, and the large size of its
ammunition meant that each J dtl_Pef
could carry only 38 or 40 rounds. The
defensive armament wastwo 7.92-mm
(0.312-in) machine-guns.

Without a doubt the Jagdtiger was a
massive and powerful vehicle asfar as
weapon power and protection were
concerned, but in respect of mobility it
could be regarded only as ponderous.
It was driven by the same engine as
that used in the Jagdpanther, but this
engine had to drive the much greater
weight of the Jagdtiger and to do this
had usually to be driven full out, con-
siderably increasing the fuel con-
sumption and reducing range. When
moving across country the Jagdtiger
had a speed of only 14.5 km/h (9 mph)
and often less, and the maximum possi-
ble cross-country range was only
120km (74,5 miles). Thisreduced the
Jagdtiger from being a true Panzerjé-
ger to a sort of mobile defensive pill-

ITALY

Above: Two types of suspension
were used on theJagdtiger. This
example has theHenschel
suspension; the other type used
larger road wheels from Porsche.
Based on the Tiger Il tankchassis,
only about 70 were produced, and it
wastheheaviest AFVtoseeservice
during World War 1.

box, but b%the time the Jagdtiger was
inservicetheGermanswerefightinga
defensive war so the lack of mobility
was not so desperate as it once might
have been. = )

The productionlinefor the Jagdtiger
wasat theNibelungwerk at StValentin
where total production ran to only 70
vehicles, asaresult mainly of the dis-
ruption caused by Allied bombing, not
only at the factories but in the raw
material supply lines. By the time the
war ended two types of Jagdtiger were
to be encountered, one with Henschel
suspension and later versions with an
extra road axle and Porsche suspen-
sion. Inbothformsthe Jagdtigerswere
ponderousto an extreme and a though
on paper they were the most heavily
armed and protected of all the
armoured fighting vehicles used dur-
ing World Wer I1 (and for many years
afterwards) they remained consider-
ably underpowered, a fact that ren-
dered them little more than mobile
weapon platforms.

Semovente L.40 da 47/32

During World War 1 the Italianswere
never noted for dramatic innovations
as far as armoured vehicle design was
concerned. However, in one aspect
they were abreast of tactical thinkin
elsewhere for they became interest
in the tank-destroyer concept during
the late 1930s. At that time they pro-
duced an mtrl?_w né; design known as
the SemoventeL.3da47/32 mountinga
47-mm (1.85-m) anti-tank gun with a
barrel 32 calibres long (hence 47/32).
The L.3 mounted the gun on an open

Theltalian Semovente L.3 da 47/32
was an early attempt to mount an
anti-tankgun on a light tankchassis,
and wasmuch used for trials and
various gunnery tests. It generally
lacked protection and was later
replaced by better designs.
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Specification

aw:

Weight: 76000 kg (167,551 |b

Powerplant: oneMaybachHL 230

etrol enginedeveloping447.4-
600-700 h

Dimensions. lengthoverall 10.654m
34ft11.4in); width3.625m(l [ ft
0.7in); height 2.945m(9ft8in

Performance: maximum

34.6 km/h (21.5 mph); rog

170km (105miles); gradient 70per

The massiveJagdtiger with its 128-
mm (5.04-in) gun was a power ful
weapon, but it was under powered
and too heavy to be anything other
than a purely defensive weapon. Not
many were made before the war
ended, but the 250-mm (9.8_4—_|n?
frontal armour made it a difficuit
vehicletoknockout.

cent; vertical obstacle0.85m(33.5in);
trench3,0m(9ft10in); fording 1.65m
(5ft5in)




mounting at the front of a small and low
chassis based on that of the L.3 tanket-
te; atwo-man crew was carried. This
early project did not get far for there
wasVirtually no protectionfor thecrew
and the idea attracted little attention.

When the Italians entered thewar in
1941 they soon realized that their
much-vaunted tank arm was seriously
undergunned and lacked protection.
This was particularly true of their
lighter tanks, inwhichthe Italian treas-
ury had invested to a considerable de-
gree, especialy the L.6 series that
generally lacked protection and were
armed only with ashort 37-mm (1.456-
in) gun of limited anti-armour capabil-
ity. The main combat version, the L.6/
40, soon proved to be of little combat
valueagainst the British armour thenin
use in North Africa and was obviously
ripefor the usual limited-traverse anti-
tank gun treatment. It was not long in
coming when Fiat-SPA and Ansaldo
combined to use the chasss for the
bass of a tank destroyer.

The gun used for the new vehicle
was the powerful 47-mm licence-built
version of the Austrian Bohler dual-

ITALY

purpose anti-tank/infantry support
gun, one of the hardest-hitting of all
anti-armour weaponsinitsday. Onthe
new Semovente L.40 da 47/32 it was
mounted in a simple box-like super-
structure built dlrectI%/_ onto the light
tank chassis, and while this simple
arrangement worked well enough the
slab sidesof thesuperstructurelacked
the added protection that sloping sides
would have provided. But it was better
than nothing and went straight into ser-
vice from 1942 onwards. In all about
280 were produced and in action they
proved to be capable enough when
dealing with the lighter British and
other armour on the battlefields of
North Africa, Ammunition stowage
was 70 rounds.

When the Italians surrendered to
the Alliesin 1943 the Germans quickly
took over as many Italian armoured
vehicles and as much Italian equip-
ment as the%/ could. The Semovente
L.40 da 47/32 was among this booty,
and was quickly impressed as part of
the equipment of German units
fightinginltaly. However, theterrainof
many of the Italian battlefields during

M Semovente M .41M da 90/53

The Italians used the chassis of their
M. 13 tank asthe basisfor anumber of
self-propelled guns (Semovente), but
most of them were built along the lines
of the German Sturmgeschuitz types
and were intended for use as close-
support assault artillery. At timesthey
could be used againgt tanks with some
degree of success, but that was not
their primary function and the Italians
produced only one reaIIK_heavy tyﬁe
of tank destroyer. This was the
Semovente M.41M da 90/53, which
used the chassis of the M. 14/41 tank, a
development of the M. 13 tank series.
_ The Semovente M.4IM da90/53 car-
ried apowerful anti-armour weapon in
the form of the cannone da 90/53 anti-
aircraft gun, a long and very powerful
weapon that had a performance very
similar to that of the famous German
8.8-cm (3.46-in) Flak series, The gun's
Bnmary characteristics were denoted
the 90/53 designation, for it was a
90-mm (3.54-in) gun with a barrel 53
calibres long, To accommodate the
gun mounting the engine was moved
to the front of the chassis and the gun
was mounted at the rear. In action two
men st on the gun mounting behind a
gun shield; there was no other form of
protection as the Italian approach was
that such a powerful gun would not be
used directly inthefront line but would
instead be used as a 'stand-off weapon
RIICkI ng off tank tarqets at long ranges,
oammunition could be carriedonthe
vehicle itself; 26 rounds were carried
in aspecia conversion of the L.6 light
tank that used a box-like superstruc-
ture very similar to that of the
Semovente L.40 da47/32, and another
40 rounds were carried in a trailer
towed by the ammunition carrier. In
action the long rounds were loaded
into the gun breech by ammunition
numbers standing on the ground be-
hind the Semovente M.41.
After notlng the power of the Ger-
man 8.8-cm Flak series the Italians
were gmck to get their Semovente
M.4IMintoproduction. Thefirstexam-
le came off the Fiat, SPA and Ansaldo
inesduring 1941, butintheendonly 48

were produced, The main reason for
this small total was the lack of produc-
tion potential within Italian industry

and the ever-pressing requirements
for the Cannone da 90/53 as an anti-

aircraft gun. Inthefield the Semovente
M.41M proved to be a powerful
weapon, especialy across the flat
wastes of the North African deserts,
but once that campaign ended so did
the gun's career with the Italian army,
Soon after the fall of Sicily and the inva-
sion of the Italian mainland the Italians
surrendered. The Germans had been
expecting such a move and promptly
took control of as much Italian war
matériel as they could lay their hands
on, and among the loot was a number
of Semovente M.41Ms The Germans
soon had control of the gun's ammuni-
tion production facilities and thus the
weapon ended up as part of the Ger-
man army's inventory, with the type
dtill in service in northern Italy when
the war ended. By then therewaslittle
call for their tank-killing capabilities,
for much of the Italian campaign took
place over mountainous country
where few tanks could move, so the
Semovente M.41Mswere used mainly
as long-range artillery.

the long siog%orth that |asted through
1944 and 1945 was such that armour
could be used on few occasions, and
the Semovente L.40s often had their
anti-tank armament removed and
were used instead as mobile com-
mand posts for senior commanders,
with an armament of one 8-mm (0.315-
in) Breda modello 38 machine-gun,

The Semovente L.40 da 47/32 may
have been a smple conversion and it
had little impact on enemy armour, but
it did demonstratethat the Italians had
absorbed the tank destroyer concept
at an early stage of thewar and used it
as well as their limited production
basis alowed

Specification
SemoventeL.40da47/32

Crew: 2

Weight: 6500kg(14,3301b)
Powerplant: one SPA 18D 4-cylmder
petrol engine developing 50.7 kW
(68 hp)

Dimensions: length4.00m(13ft 1.5in)
andhull 3.782 m%lZ ft4.9in); width
A:fL,29.23n(6ft3.6|n ;height 1.63m(5ft
2in

Specification

Semovente M.41M da90/53

Crew: (ongun) 2

Weight: 17000 kg (37,479 Ib)

Polweépl an(ta:t onIeSPA_ 15;1TMei418-

cylinder petrol engine developin
1%8.1kV\F(145h 9 Ping

Dimensions:|ength5.205m(17ft

0.9in); width2.20m(7ft2.6in); height

2.15m(7 ft 0.6 in)

Performance: maximum road

35,5km/h (22 mph); roadrange200km
124 miles); vertical obstacle0,9m
35,4in);trench2.1m(6ft10.7in);
ording1.0m(3ft3in)

The Semovente .40 da 47/32 was
used in some numbersby theltalian
andlater theGerman armies, and
was a conversion ofthel..6/40 light

tank to take the powerful Italian 47-
mm (1.85-in) anti-tankgun. Its box-
like superstructure was later widely
used to act asa mobilecommand
post or ammunition carrier.

Performance: maximum road speed
42.3km/h (26.3 mph); road r%rhge
200 km (124 miles); gradient Eer
cent; vertical obstacle0.8m(31.5in);
trench 1.7m(5ft?in); fording0.8 m
(31.5in)

The Semovente M.41M da 90/53 was
themost power fui of theltaliantank
destroyers, and used the 90-mm
(8.54-in) anti-aircraft gun mounted
on an M. 15/42 tank chassis.

A SemoventeM.41M da 90/53is
examined by American troops after
beingknocked outin Sicilyin 1943.
Toservethegun, thecrewhadto
stand behind the breech and only the
driver had all-round armour. These
guns were first used in North Africa
inlate1943andweremuch
respected.
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USA

During the late 1930s and early 1940s
theUSArmyformul atedanovel tactic-
al doctrine, whereby fast-moving
armoured formationswere to be coun-
tered by a new tank destroyer force
compriSing towed and self-propelled
high-velocity anti-tank guns. Thistank
destroyer force was to be used en
masse and was to be armed with
powerful a?uns and one of the first
operational results of thisdoctrinewas
the Gun Motor Carriage M10O self-
9r05)elled mounting armed with a
6.2 mm (3-in) gun known asthe M7, a
development of an anti-aircraft
weapon. The secondary armament
was one 12.7-mm (0.5-in) Browning
machine-gun. ) )

The MTO used the main chassis of
the M4A2 mediumtank (the Sherman)
alied to anew thinly-armoured upper
hull and an open-topped turret. The
relatively thin armour of the hull was
improved by the use of sloping armour
plates to increase protection, and
doped armour was aso used on the
turret. Unlike many other tank des-
troyersof thetimetheM | O hadaturret
with 360° traverse, for although the
M10 was intended for use as a tank
destroyer it was seen by the US Army
as a gun earner and was not intended
for close-order combat, hence the re-
latively thin armour. The gunwas quite
powerful for the period 1t was intro-
duced. Production commenced dur-
ing September 1942, and such wasthe
potential of American industry that
when Eroductlon ceased in December
1942 4,993 had been produced,

The bulk of this total went to US
Army tank destroyer battalions, andin
early 1943 there were 106 active batta-
lions. But as the war continued their
number gradually decreased when it
was redlized that the tank destroyer
concept as an arm separate from the
rest of the American armoured forces
was wrong and as it emerged that the
best counter to a tank was another
tank. But the tank destroyer force re-
mained in being until thé war ended,
most of the battalions being used in
Europe. By theend of thewar many of
the M 10s and their associated equip-
ments and towed guns were being

USA

Whereas the M10 was produced for
the tank destroyer battalions by con-
verting an existing tank chassis (the
M4A?2), the Gun Motor Carriage M18
was designed from the outset Tor the
tank de.stroi/er role. Development be-
ganduggg 942, andthefirstexamples
were ready duer 1943,

InservicetheM18provedtobeone
of the best examples of the American
tank destroyer concept. It was much
smaller than the M10O and weighed
only about half asmuch, butit carrieda
more powerful gun and was much fas-
ter, Indeed, the M18 was the fastest
tracked vehicle to be used in action
during World War I1. Thegunwasthe
76,2-mm (3-in) MI1Al or MIA2, the lat-
ter havingamuzzle brake. The M1 A1
gun was a development of the gun
used inthe M 1O, but had a better al-
round performance and it was
mounted in an open-topped turret. In
appearance the M18 resembled a
tank, and it did indeed have a 360°
traverse turret, but its armour protec-
tion was much less than would be ex-
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3-in Gun Motor Carriage M 10

3-in Gun Motor Carriage M18

Above: TheAmerican MIO was
designed to be the main weapon of
the Tank Destroyer Command's
mabile units, and mounted a 3-in
(76.2-mm) gun in an open-topped
turret. The armour protection was
relatively thin, as the weight ofbetter
armour was sacrificed for all-round
p(e;rt]‘ormance and speed once in
action.

used more as assault forces than tank
destroyers. The M | O wasthe primary
eqsgcljpment of these battalions and was
used not only by the US Army but by
the British (who knew the M 10 asthe
Wolverine) and later by the French
and ltalianarmies. Incombat theM | O
proved to be |ess than a complete suc-
cess, for despiteitsthinarmour itwasa
large and bulky vehicle and as time
went on the gun lost much of its anti-
armour_effectiveness. But the M 10s
were still in use when the war ended.
By then the British had re-gunned
many of their M 10s with 17-pdr guns
and re-named the type Achilles, The
M 10 had inthe meantime been joined
by the M10A1, which was thé same
vehicle but using the chassis of the
M4A3 medium tank with its different
engine installation and some other
changes. ] )

The M 10s were used in battalions,
each with around 36 M 10s and with
strong reconnaissance and anti-

pected in a tank and the M18 relied
upomts_mob|l|t1v_ and striking power to
defend itself, The engine was posi-
tioned to the rear of the hull and was a
radial air-cooled Petrol engine with
aviation origins that was powerful
enough to give the M18 agood power-
to-welght retio to provide the vehicle

aircraftelements, By early 1945most of
the tank destroyer battalionswere dis-
tributedamongthemoreconventional
armoured formations, and were then
used exactly asother armoured forma-
tions and the exclusive tank destroyer
concept died.

Specification
MIO

Crew:5

Weight: 29937 kg (66,000 Ib)
Powerplant: two General Motors 6-
cylmder diesel engines each
developing 276,6 kW (375 rg)gs
Dimensions.lengthoverall 6.83m(22ft
5in); width3.05m(10ft); height2.57m

Latein the war theMIO(left) was
supplemented by theM36 (right),
which useda90-mm (3.54-in) gun,
still in an open-topped turret. The
M36 was designed as early as 1942
but took a long time to gef into

roduction, so that it waslate 1944

efore the first of them reached
Europe. By then they weremainly
used as assa ult guns.

8ft5in) _

ormance: maximum road
51 km/h(32mph); roadrange322km
(200miles); gradient25°; vertical
obstacle0.46m(18in);trench2.26m
(7ft5in); fording0.91 m(3ft)

withexcellent accelerationandagility.
Internal stowage was suchthat aswéll
as carrying the crew of fivemen there

was or4576.2-mmroundsanda
12.7-mm (0.5-in) heavy machine-gun
for local and anti-aircraft defence.

In service with the tank destroyer
battalionsthe M 18 was given the name

TheM18 Hellcat had the distinction
ofbeing the fastest ofallAFVs used
duringWorld War I1. Armed with a
long 76-mm (3-in) gun, it wasan ideal
tank-hunting vehicle, but as with
other vehicles ofits type it generally
lacked armour and was fitted with an
open-topped turret.



Hellcat. Despitetheir successinaction
the M 18s were gradually switched
from the tank destroyer battalions as
the enthusiasm for the exclusive tank
destroyer concept dwindled, and by
1945 many M 18s were used by con-
ventional armoured formations within
theUSArmy. By thenthey werebeing
used more and more as assault guns
and conventional self-propelled artil-

lery.

¥heproductionrunofthel\/| 18lasted
from July 1943 to October 1944, when it
wasobviousthat thewar wasnot going
to last much longer. Between those
dates 2,507 M18s were produced,
some being completed without turrets
astheM39for useas high-speed troop
or supply carriers. There was dso a
T65FameTank based ontheM18with
amuch revised upper hull mountinga
flame gun in front. The T83 Howitzer
Motor Carriage was an attempt to
mount a 105-mm (4.13-in) howitzer on
the basic M18 and there were other

. uk
e
zans Archer
Although the British army tended to lag
behind the Germansin upgunning its
tanksas World War Il progr ,an
early decision by British planners to
makeaquantum|egpinanti-tank gun
calibres from the 57mm (2.244 in) of
the 6-pdr to 76.2 mm (3 in) was abold
one, foritwasmadeat atimewhenthe
6-pdr wasonlyjust ettin%1intoproduc-
tion. It was realized that the new 76.2-
mm gun, soon to be known as the 17-
pdr, would be avery large and heavy
weapon onitstowed carriage, so it was
decidedto find somemeansof making
it mobile, Ideally the 17-pdr wasto be
used asatank gun, but thetankslarge
enough to carry such alarge weapon
were still along way off (indeed had
not even left the drawing boards) so a
short-term alternative had to be found.
After investigating such in-
production means as the Crusader
tank chassis it was decided to mount
the 17-pdr on the Vaentine infantry
tank chassis. TheValentinewasinpro-
duction and could be rapidly adapted
for its new gun-carrying role by
adding a dopi nﬁ superstructure, open
at the top, on the forward part of the
hull. To ensure the gun/chassis com-
binationwould not be nose-heavy and
unwieldy, it was decided to place the
unin alimited-traverse-mounting
acingover therear of thechassis, This
vehicle was obviously meant to be a
tank destroyer and it was placed in
production in |ate 1943. )
ItwasM arch 1943 beforethefirstSP
17-par Valentinerolled off the produc-
tion lines, the initial example of 800 that
had been ordered. The troops |ooked
at the new vehicle with some trepida-
tion, for the idea of having a gun that
faced to the rear only was against
established practice, Drivers were
asolessthanenchanted, forthey were
ositioned a the centre front of the
ighting compartment and the gun
breech was directly behind their
heads; on firing the breech block
came to within ashort distance of the
back of the driver's head. The rest of
thecrewwasmadeup of thegunlayer,
the commander and the loader. Pro-
tective fire could be supplied by one
7,7-mm (0.303-in) Bren gun. )
It was October 1944 beforethefirst
of these Valentine/17-pdr combina-

attempts to mount a 90-mm (3.54-in?
un and turret on the chessis. None o
these versions got past the ex-
perimental stage, a fate shared by
many other trial versions of the basic
M18 including a mobile command
Bpst, a utility carrier and an amphi-
ious variant.
ﬁ)ecmcanon
18
Crew:5
Weight: 17036kg(37,5571b
Powerplant: one Continental R-975 C1
radial petrol engine developing
253.5kW(340hp)
Dimensions. Ieng;[lhoverdl 6.65m(21ft
m

10in)andhull 5. 17ft10in); width
§.58_7m(9ft5in);heig t2.58m(8ft
in

Performance: maximumroad speed
88,5km/h(55mph); roadrange169km
(105 miles); gradient 60 per cent;
vertical obstacle0.91 m§36 in); trench
188m(6ft2in); fording1.22 m(4ft)

tions reached thefightingin Europe.
By then the type had become known
as the Archer, and in action the

Archer'stank-killin abilitieswere
soon demonstrated. The rearward-
facing gun was soon seen to be no
problem, but rather a virtue. The
Archer was soon in use as an ambush
weapon where its low silhouette made
it easy to conceal in ahide. Asenemy
tanks approached a few shots could be
fired to kill atank and then the Archer
was facing the right way to make a
quick getaway before enemy retalia-
tion arrived. The Archers were used
by the anti-tank companies of the
Royal Artillery, and they were de-
flnltel¥ ﬁreferred to the weight and
bulk of the towed 17-pdr guns used by
the same companies.

The end of the war brought about a
halt in Archer production at a point
where 655 of the original order for 800
had been produced. The Archers
went on to equip British army anti-tank
unitsuntil the mid-1950s.
Specification
Archer
Crew:4
Weight: 16257 kg (35,840 Ib)
Powerplant: oneGeneral Motors6-71
618%“ nder diesel devel oping143.2kW

P

imensons: lengthoverall 6.68 m (21 ft
11in)andhull 5.54 m (18ft6in); width
%.gﬁm(thO.Sl n); height2.25m(7ft
5in

Performance: maximum road
32.2km/h(20mph); roadrange225km
(140mi|es)égr ient32°; vertical
obstacle0.84m(33in);trench2.36m
(7ft9in);fording0.91m(3ft)

£ , %

MI 8 Hellcatswent out of production  Army's tank destroyer role, and was
in October 1944 after 2,507hadbeen  a most successful combat vehicle
built. TheMI 8 was the only vehicle capable of tackling all but the very
specifically designed for the US heaviest German tanks.

Thefirst of them were usedin action
inlate 1944 and proved to be very
useful weapons with a lowsilhouette.
They were used by theRoyal Artillery.

TheBritish Archer wasa conversion
of the Valentineinfantry tank to
mount a 17-pdr (3-in/76.2-mm) anti-
tankgun that fired over therearhull.

"
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P8 o SN SO AR i 0
Althou%h therear-facingmaingun of ~ ambush position and then driving
theArcher could have been a tactical — away after theaction with thegun

liability, the usersputit to advantage

[ barrel stillpointing to therear.
by using the Archersfrom an
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Special Purpose
Tanks

Modem armies can call upon a whole family of specialist armoured vehicles for

combat engineering operations, but in World War Il such vehicles were a novelty.

Several nations developed tanks for roles, such as armoured recovery, but Britain

led the way with a bewildering variety of tank conversions known as 'Funnies’.

A Churchill tank with afascine attached to the front which could be used to lay a mat over soft

ground - such as sand on the Normandy beaches - for other tracked vehicles to cross.

he contents of this section

show something of an imbal-
ance in comparison with the con-
tents of other sections in this
book, for they deal mainly with
the many types of special pur-
pose vehicles used by the British
79th Armoured Division. For once
there is no preponderance of US
designs because during World War
Il the Americans spent little of
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their considerable potential on
the types of vehicle included
here. They concentrated on com-
bat vehicles pure and simple, and
from the factories of the United
States poured streams of combat
tanks and all manner of fighting
vehicles,

But it was a different matter
once these vehicles reached
Europe. Once they had arrived

many of them were reworked for
special purposes, which included
developments ranging from
armoured engineer vehicles to
mine-clearing tanks of several
types. The situation was different
in Europe as far asthe British
were concerned: they had a spe-
cia task to perform, namely the
invasion of Europe in order to
take on the German army on the

continent. The only way they
could do that was by using
special vehicles of all kinds:
those which could clear battle-
field obstacles, recover precious
disabled vehicles and perform
special tasks such as burning out
stubborn strongpoints. The
Germans and Americans did not
bother to use specialist vehicles
on such alarge scae. Instead they
decided to make do with what
they had, and they often suffered
accordingly. For the smplefact is
that many of the specia purpose
vehicles included in this section
actually saved lives. Combat engi-
neers operating from inside the
protection of an armoured vehi-
cle were much safer in action
than hapless soldiers attempting
to work out in the open, while
men using mine-clearing tanks

of whatever type were safer

than men using manual clearing
methods.

However, not all special
purpose vehicles fell into this
category. Those described in
this section include command
vehicles, ammunition or cargo
carriers, and even such oddities
as the Rammtiger, which was
supposed to knock down build-
ings in urban warfare. They are a
motley bunch but full of interest
and a subject worthy of study in
its own right.



=I= Demolition charges

The demolition charges used by the
British 'Funnies were nearly al car-
ried by Churchill AVREs, for the em-
placing of these special Powerful
charges was one of the tasks for which
the AVRE was intended. The charges
themselves were special obstacle-
demolishing packs of high explosive
that had to be placed against the
target, which might be anything from a
seaor anti-tank wal| to ablockhouse or
an offending building. Sometimes the
charges were large single chunks of
explosive, and in others they were
small charges set in apattern and held
in asteel frame. One thing al the va-
rious charges did have in common and
that was odd and even bizarre names,
One of the more straightforward of
these charge devices was the Banga-
lore Torpedo. These pipe charges
were intended for mine- or barbed
wire-clearing, but could be used for
other purposes and on the AV RE they
were held in front-mounted frames,
adso used for the Jones Onion. The
Jones Onionfirst appearedin 1942 and
was the codename given to a frame
onto which various charges could be
attached. The frame was carried on
two_arms, one on each side of the
AVRE, and was held ugnght_ as the
target was approached. Once in posi-
tion the frame was released by pulling
on acable and two legs on the bottom
of the frame were so0 arranged that the
frame aways fell against the tarqbet
obstacle. The charges could then be
fired electrically by a trailing cable
after the AVRE had reversed away.
The side-mounted arms could then be
jettisoned if required. )
Another device that appeared in
1942 was the Carot, This was a much
simpler device than the large Onion
and consisted of a charge held in front

=IZ Bangdore Torpedo tanks

The Bangaore Torpedo is an ancient
combat engineering device that was
revived during World War | for clear-
ing barbed-wire entanglements. Inits
simplest form the Bangalore Torpedo
is a metal tube filled with explosive
and seded at both ends. Most types
have attachment points at each end to
enable other torpedoes to be joined to
make up extra lengths. The charges
are set off either by a burning fuse or
_k% some form of remote detonator,

ese torpedoes were soon in use by
armoured combat engineers to clear
paths through minefields, and smple
delivery devices such as that fitted to
the front_of a Churchill AVRE were
soon devised.

However the normal Bangalore Tor-
pedoisonly about 1.5 m(5ft3 long, and
armoured engineers were often caled
upon to bridge minefields many
metres deep. It would obviously save
time and effort if longer torpedoes
could be joined up to clear paths
through deep minefields, and this
course of action was followed to pro-
ducethe 76.2-mm (3-m) Snake. Onthe
Snake the lengths of explosivefilled

The Shake was a form of Bangalore
Torpedo used to clear large
minefields. Seen here carried on a
Churchill, the Shake was assembled
on the edge ofa minefield, pushed
acrossit by the tank and then
detonatedto clear apath.

oftheAVRE onasimplesteel arm. The
ideawasthat the AV RE simply moved
up to the target and the charge was
then ignited. The charges involved
ranged In weight from 5.44 kg (12 |b)
Uﬁ to 11.34kg (251b), the smaller
charge r_ellr(])lm ng in the name of Light

Carrot. The Carot was used exten-
sively for trials but was abandoned
during late 1943 and was not used in
action.

However, the Goat was used in ac-
tion, This may be considered as a de-
velopment of the Onion but it was
much larger and involved the use of a
frame3.2m (10ft6in) wideand 1,98 m
(6ft6in) Ion%. Ontothisframecouldbe
arranged up to 816 kg (1,800 Ib) of ex-

plosive, and the whole device was car-
ried on the AVRE by side arms. The
Goat was so arranged that it could be
pushed against the structure to be de-
molished and the frame would then
automatically releaseinavertical posi-
tion. The AVRE would then reverse
away leaving the chargesin position to
be tired either electrically or by
means of apull igniter, A close cousin
of the Goat wes the Elevatable Goat.
Thiswas intended for use against high
obstacles such as anti-tank walls, and
when fitted on the AV RE was carried
on the nose of the hull rather like an
assault bridge. The 'bridge’ was in fact
aframe onwhich linked charges were
dung. The frame was placed against

TheJones Onion, seen here carried
by a Churchill tank, was a demolition
device carried on a steel frame that
could be placed against an obstacle
such asan anti-tank wall. Theframe
was then released to allow the tank to
retire and detonate the charge.

the wall to be demolished and then
releasedfromthe AV RE. Onceinposi-
tion another release cable alowed the
linked charges to fall away from the
frame. Thetop sectionof theframewas
above the top of the wall, and this
alowed the charges to fdl onto each
dde of the wdl, which could then be
destroyed once the AV RE had moved

away.
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tubing or pi ;ge were 6.1 m (20ft) long
and could be joined together into
lengths of up to 366 m (1,200 ft) to en-
able them to be pulled across a
minefield and then detonated to clear
apath up to 6.4 m (21 ft) wide. It was
better it the Snake tubing could be
pushed across a minefield, but when
this happened the lengths involved
wereless. Only 122 m (40 ftz of Snake
tubing could be pushed in front of a
tank with any degree of control. The
tanksinvolved with Snake were usual-
IK Shermans or Churchill AVREs, but
the Royal Engineers did aso have
small numbers of a specia vehicle.
This was known as the Snake Carrier

UK/SOUTH AFRICA

S [

=

The notion of using chain flailsto de-
tonate minesin the path of atank came
from a South African engineer, Major
A.SJ. du Toit. The ideawasthat a hori-
zontally-mounted drum carried on
armsinfront of atank would berotated
under power, Asitturneditwouldbeat
the ground in front with chains that car-
ried weights on their ends, and this
beating would provide enough press-
ure to set off any mines underneath.
Early trialsproved the effectiveness of
theidea, and thefirst sets of mine flails
were fitted to Matilda tanks in North
Africa during 1942.

These first flails were known as
Scorpion, and on the Matilda Scorpion
theflail drum was powered by an aux-
iliary engine mounted on the right-
hand side of the tank, These Scorpions
were used during the El Alamein bat-
tle in October 1942 and also during
somelater North Africanactions. They
proved to be so effective that a more
specialized version, known as the
Mzétilda Baron was developed, On the
Baron the turret was removed and the
flail drum was powered by two auxili-
ary engines, one on each side. Howev-
er the Scorpion concept offered more
long-term promise as it could be fitted
to several types of tank to produce, for
example, the Grant Scorpion and the
Valentine Scorpion. But before that
could happen a great ded of further
development work had to be carried
out, for the early flails had demons-
trated some unwelcometraits, Among
these were uneven beating patterns
that left unbeaten patches, and flail
chains that either became tangled and
useless or smﬁly beat themselves to
pieces. Another problem became
apparent on uneven ground, where
the flailswere unable to beat into sud-
den dips,

The development work carried out
inthe UK resultedinadeviceknownas
the Crab which was usualy fitted to
Sherman tanks to produce the Sher-
man Crab. The Crab had 43 chains
mounted on a drum powered by a
take-off from the main engine and had
such features as side-mounted wire-
cutting discs to hack through barbed-
wire entanglements, screens to shield
the front of the tank from flying dust
and debris and, later in the Crab's de-
velopment, a device to follow ground
contours and enable theflail drum to
rise and fall accordingly. Crabs were
used by the 79th Armoured Division
and later a number were handed over
tothe USArmy for usein North West
Europe, The main advantages of the
Crab system were that it was very
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and was a conversion of the Churchill
Gun Carrier, aChurchill variantwitha
box superstructure that had been in-
tended to mount a76.2-mmgunfor use
as a tank destroyer. For a number of
reasons the Churchill Gun Carrier was
not accepted for service and the few
vehicles involved carried Snake in-
stead, on both sides of the box super-
structure. The Gun Carrier moved the
tubingtoapoint closetothetarget, and
here the crew assembled the Snake,
which was then pushed into position
across the minefield and detonated.
Although Snake was used for training
andtrialsitwasnot used operationally.

The Conger was towed behind a

Mine-clearing flails

The Sherman Crab was the most
widely-used mine flail tank of World
War I1. Although fitted to other types
oftank, the Sherman wasthe ~
preferred carrier. The odd-looking
device at the hull rear isastation-
keet()lng marker to guide other Hail
tanks.

Churchill AVRE or a Sherman in an
engmeless Universal Carrier that car-
ried a rocket, a length of hose and a
tank of liquid explosive. The rocket
carried the hose across the minefield,
and when in place the hose was filled
with the liquid explosive and deton-
ated. The Tapewormwasanother hose
device that was carried in atrailer to
the edge of a minefield where it was
deposited. A tank witha CIRD (Cana:
dian Indestructible Roller Device)
then moved across the minefield and
as it proceeded the tank pulled the
explosive-filled hose across the
minefield. When the full length of hose
(457 m/500 yards) had been pulled

from the trailer the explosive was de-
tonated to clear an% mines that might
have been missed by the rollers. The
15.2m(50ft) of hosenearest tothetow-
ing tank wasfilled with sand for safety
pUrposes.

Perhaps the smallest of the Banga-
lore-type deviceswasthe Flying Bang-
aore. This was used on Shermans
fitted with CIRD rollers and was in-
tended for barbed-wire clearing.
Eachof the CIRD armscarried aBang-
alore Torpedo fitted with a rocket
motor. Therocketscarried the Banga-
lores across the wire and asthey land-
ed small grapnels held the torpedoes
against the wire for exploding.

effective in itsown right, and also per-
mitted the carrier to retain its turret
and main gun, enabling it to be used as

agun tank if the occasion arose.
eedless to say there were many
other experimental models of mine
flails. One was the Lobster, a device
that came chronologically before the
Crab but was not accepted for service.
The Pram Scorpion was an off-shoot of
the Scorpionwith the drum drive com-

ingfromgearsonthefront sprocketsof
the carrier tank. Again, it was passed
over in favour of the Crab.

The Americans did not spend much
development time on mine flails. In-
stead they concentrated on anti-mine
rollers and when they did require
flails, as they did when they encoun-
tered the large defensive mine belts
aong the German borders in the win-
ter of 1944-5, they used numbers of

The Matilda Scorpion prototype
shown here was an early attempt to

roduce amineHail tank. Themain

ail drum was driven by two 22.4-kW
(30-hp) Bedford en(?i nes, one each
side of the hull, and the device was
later fitted to Valentine and Grant
tanks as well as the Matilda.

British Crabs which they redesignated
the Mine Exploder T4



== Churchill AVRE

One of the hard lessons |earned during
the Dieppe raid of 1942 was that the
Canadian engineers were unable to
proceed with their obstacle demoli-
tions and genera beach-clearlng? be-
cause of acomplete lack of cover from
enemy fire. Inthe period after theraid
a Canadian engineer officer put for-
ward the idea of using a tank con-
verted to the combat engineer role
that could carry engineersto the point
at which they had to operate, and be
capable of carrying a heavy demoli-
tion weapon, This would enable the
combat engineers to operate from
under armoured cover and would aso
enable them to operate in close co-
operationwitharmouredformations.
The idea was accepted, and after
some deliberation the Churchill tank
was selected as the basic vehicle for
conversion. The task consisted mainly
of completely stripping out the interior
of the Churchill tank andremovingthe
mainarmament. Theinterior wascom-
letely rearranged to provide stowage
or thevariousitemscombat engineers
have to use, such as demolition explo-
sives, specia tools, mines etc. The
main turret was retained but in place of
thenormal gunaspecial deviceknown

asaPetardwasfitted. Thiswasaspigot
mortar that fired a290-mm (11.4-in) de-
molition charge known to the troops
from its general shape as the 'Flying
Dustbin’. The Petard projectile
weighed 18.14 kg (40 Ib) and could be
fired to arange of 73m (80 yards) to
demolish structures such as pillboxes,
bunkers and buildings, The Petard
could be reloaded from within the
vehicle,

The Churchill versionwasknown as
the Churchill AVRE (Armoured Vehi-
cle Royal Engineers) andit quickly be-
came the standard equipment of the
armoured engineers attached to
formationssuch asthe 79th Armoured
Division and the assault brigades, RE.
As well as providing protection for
combat engineers, theAV REwassoon
in demand to carry al manner of spe-
cia equipment.

The Churchill versons used for the
AVRE were the Mk Il and Mk 1V,
Many of the conversionswere carried
out using specially-produced Kits,
some by industry and some by REME
workshops. The conversionsincluded
brackets and other attachment points
around the hull to which items of spe-
cialized equipment could be fixed. A

> UCK:anaI Defence Light

The device known under the cover
name C@nal Defence Light was one
'\_N%oon of World War || that wasdes-
tined never to be used. In essence it
wasasimpleidea, inwhichthe normal
gun turret of atank was replaced with
another housinganintenselighttoillu-
minate battlefieldsat night. All manner
of tactical ployswere advocated for its
use, ranging from simply bI|nd|ng‘ an
enemy to providing general target llu-
mination. )

The idea of mounting powerful
searchlights on tanks wasfirst mooted
during the mid-1930s by a group of
interested civilianswho 'sold” the idea
to the War Office in 1937. The War
Office carried out a series of develop-
ment trials under conditions of great
secrecy, and by late 1939 aturref was
ready ‘for production. The secrecy
continued with the project being
known asthe Canal Defence Light, or
CDL. Thefirst turrets produced were
for the Matilda |l infantry tank, and all
that the fitting of a CDL" involved was
theremoval of thenormal turret andits
replacement by a new one, though
changes had to be made to the Matil-
da's electrical systems aswell, In the
turret the searchlight was positioned
behind a vertical dit in which was a
shutter. In use the searchlight was
switched on and the shutter was
opened and closed very rapidly to
provide a flickering impression to an
observerinfront. Thisflickeringmade
the range of the CDL light difficult to

determine, and anyway the light was
so powerful that it was difficult to look
into the beam even at quite long
ranges.

me 300 CDL turretswereordered
to convert Matildas to the CDL role,
and one brigade of Matilda CDL vehi-
cleswasbased inthe UK and another
in North Africa. The military planners
were determined to use the impact of
the CDL units to the full and constantly
awaited the chance to use them to
maximum effect. That chance some-

hook at the rear was used to tow a
special AVRE sledge for carrying
combat stores,

The AVREs were first used on a
!argescdeduréggthe Normandy land-
ings of June 1944, where they excelled
themselves to such an extent that the
AVRE has been with the Royal En-
gineers ever since, the currfent in-
sarvice version being the Centurion
Mk V AVRE. The Churchill AVRE re-
mained in service until the mid-1950s
and even later with some units. They
were used to lay fascines, lay mats
across soft ground, demolish strong-

ints with their Petard mortars, bring

orward combat engineering stores,

place heavy demolition charges and

generally make themselvesuseful.
ecification

Churchill AVRE

Crew.6

Weight: 38tons

Powerplant: one Bedford Twin-Six

petrol enginedeveloping 261 kKW

(350h

Dimensions:length7.67m(25ft2in);
width3.25 m (10 ft 8 in); height 2.79 m
9ft2in) )

formance: maximum road speed

A Churchill AVRE s seen with deep
wading gear over the side and rear
engineair vents, and fitted with a
Bullshorn anti-tank mine plough at
thefront andwith a Porpoiseskid
trailer at therear. Thesetrailers
could be used to carry a widerange
ofsupplies such as fuel and
ammunition.

The Churchill AVREMarkl| featured
a fixed turret mounting a dummy
gun. It could carry a front-mounted
dismountablejib crane or a rearjib
with a higher lift capacity. There was
also a powerful front-mounted winch
that could be usedin conjunction
with thejibs, and an earth anchor
wasmounted at therear.

24.9km/h(15.5mé)h)_; maximumroad
range193km(120miles)

Armament: onePetardmortar, and
one7.92-mm(0.312-in) Besamachine-
gun

how never cameandtheNorth African
campaign was over before the CDLs
could prove their worth. However the
Normandy landings lay ahead, and it
wasplannedtousetheCDL sthere. But
at the same time it wasfelt that the CDL
turrets should be placed on something
rather more up-to-date than the slow
and stately Matildas, so Grant tanks
became the chosen carriers for the

The Grant CDL (Canal Defence
Light) wasa special vehicle
mountinga turret in which was
located a powerful searchlight that
was supposed to dazzle an enemy
duringnight operations or illuminate
targets at night.
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post-June 1944 campaigns. But once
again the chance to use the Grant CDL
in combat never arrived. Instead the
CDLs were used for the relatively un-
exciting task of prpwdlnﬁ ‘artificial
moonlight' to illuminate the crossings
of the Rhine and Elbe in early 1945.
Thus the CDL was carried through-
out the war but never used. However,
the idea certainly attracted attention,
The US Army was most impressed by

== ARK
The ARK bridging tankswereonly one
type of armoured bridging vehicles
used by the Allies during World War
I1. TheBritisharmy hadfor longhadan
interest in producing bridging tanks
and actually produced its first such
\(ﬁw ment during the latter stages of
orld War I. In the yearsjust before
World Wer I1 it carried out agreat deal
of experimental work and one of its
mam_achievements was a SCissors-
type bridge carried on and laid by a
ovenanter tank. However, duringthe
early war yearsthiswork had to be put
asde in favour of more pressing things
until the 1942 Dieppe landing empha-
Sized the need for armoured bridging
vehicles, not only to cross wet or dry
gaps, but to enable other vehicles to
Cross obstacles such as sea walls.

It was the 79th Armoured Division
that producedthefirstARK (Armoured
Ramp Carrier) in late 1943. Known as
the ARK MK I, thiswasaconversion of
a Churchill tank with the turret re-
moved and a blanking plate (with an
access hatch in the centre) welded
over the turret aperture. Over the
tracks were placed two timbered
trackways carried on a new super-
structure and in front, in line with the
trackwa%/s, were two ramps, each
1,05m (3ft 5.25in) long, At the rear
weretwomoreramps, each 1.72 m (5t
8in) long. Inusethe ARK | wasdriven
up to an obstacle such asaseawall and
Bushed up the obstacle asfar asposs-

le. The front and rear ramps were
then_ lowered from their travelling
positionsand other vehiclescould then
usetheARK tocrosstheobstacle. The
ARK could dso bedriveninto awet or
drx_ obstacle to act as a bridge.
he ARK Mk | was soon sup-
Plemented the ARK Mk II. Again
his used a Churchill tank as the basis,
and the same superstructure/ramp lay-
out was used. But the MK |1 used much
longer ramps (38 m/12ft 6in) at both
ends, and the right-hand set of track-
ways and ramps was half the width of
the other SO. 1m/2ft) as opposed to
1.213m (41t). This enabled a much
wider range of vehicles to use the
ARK. In Use the ramps were set up
frontandrear and heldinthetravelling
position by cables and chains con-
nected to front and rear kingposts.
When the ARK cameto aﬁap it drove
into it and then released the cables to
alow the ramps to drop. Other vehi-
cles could then cross the ARK Bridge.
The8thArmyinltaly produceditsown

Two ARK MKlIsare used to allow
other vehicles to cross a deep ravine.
Thefirst ARK was driven into the
ravine and the second ARK was then
driven onto it, after which itsramps
were lowered to form a bridge. The
ravine was formed by the River Senio
inltaly, April 1945,
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what it saw of the CDL at various de-
monstrations and decided to adopt the
CDL for itself, and thus produced 355
CDL turretsfor mountingonotherwise
obsolete M3 Lee tanks. These were
used to equip sx tank battalions for
special og_eratlonsm Europe. The cov-
er name T10 Shop Tractor was used for
US CDL vehicles, but once again the
CDL was destined not to be used in
combat. As with the British the Amer-

ARK Mk Us, but madethemmuchsim-
pler by omitting the trackways over
the Churchill tank, the tank tracksand
the top of the body being used as the
roadway instead. These versions were
known as the ARK Mk Il (Italian Peat-
tern).

here were numerous variations on
the basic ARK design. One was a
raised ramp system carried on a Chur-
chill and known asthe Churchill Great
Eastern, but that project was discon-
tinued, Some Shermans were con-
verted in Italy to what wasroughly the
equivaent of the ARK Mk 11, but the
numbers involved were not large.

icans awaited the right moment to use
their lights and the war ended before
that could happen,

Weight: 26tons
Powerplant: two L

70.8kW(95hp)

land E148/E149

Another system, known as the Chur-
chill Woodlark, was generally similar
to the ARK Mk 11 but went into action
with the ramps closed down: they
were meant to be opened up into posi-
tion by the use of rockets on the end of
h ramp and more rockets were
used to soften the shock of the ramps
the ground. The type did not

No data can be provided regarding
these Churchill conversions but a
Churchill ARK MK 11 hadacrew of four
men and weighed 38.5 tons. Most con-
versions were made using Churchill
Mk Illsand MK IVs.

Dimens'onsIen?th5.61m(%8ft5in);
\(/glfcti%h.ZSSQm(S t6in);height2.51m
in
Performance: maximum road
24km/h(715m h); maximumroad
range257km(160miles)
Armament: one 7.92-mm (0,312-in)
Besamachine-gun

A Churchill ARK MKI is shown
with its approach ramp
raised. These vehicles were
supposed to be driven up
against anti-tankwallsasfar
aspossible, toenableother
vehicles to be driven up and
over the roadway carried
above their tracks.




== Fescine and mat-laying devices

The fascine is an item of combat en-
gineering equipment that dates back
to ancient times, and for armoured
warfare the type was resurrected dur-
ing World War | to be dropped by
tanks taking part in the Battle of Cam-
brai. At that timethey were used tradi-
tionally, being dropped into trenches
to alow other tanksto cross, and they
were used for the same purpose dur-
ingWorldWar I1. Theadvantageof the
fascine for the combat engineer isthat
he can make them on the spot when
they are required. The usual method
was to cut brushwood and tie it into
large bundles 3,35m (lift) long.
These bundles were tied into rolls be-
tween 1.83m (Gf? and 2.44m (8ft)in
diameter and pulled onto wooden or
steel cradles on the front of the tank.
They were then held in place by
cables that could be released from
within the carrier tank, The main dis-
advantage was that the fascines usualy
restricted the driver's vison so that a
crew member had to position himself
to give driving instructions. Attempts
were made to use Eensc_op&s to over-
come this drawback but in the end the
solution was found by redesigning the
form of fascine cradle,

A ;er of fascine could aso be used
to make an assault roadway over soft or
roughground. Thiswasformedbyroll-
ing up lengths of ch ing joined
together by wire, rather likealength of
fencing, A Churchill AVREwould car-
ry thisroll into position, where one end
of the roll could be placed under the
front tracks. As the AVRE moved for-
ward it unrolled the mat and rolled
over ittoallow other vehiclesto usethe
rough roadway so formed. Rolls of up
to 30.5m (100ft) could be laid usin
this method, and more durable road-
ways could be produced by using a
similar arrangement involving logs
tied together (Log Carpet).

These chespaling or log roadways
were intended for heavy use, but for
assault purposes hessian mats were
aso employed. These mats were car-
ried in front of a Churchill AVRE on
bobbins held by side arms or (on one
modd) above a Churchill AVRE Car-
petlayer turret. There were two main
types. the Bobbin Carpet unrolled a
hessian mat reinforced by chespaling
at intervals that was wide enough to
cover the full width of a tank; the other
was only wide enough to cover atrack

Right: Thispost-war Churchill AVRE
has an early Centurion-style turret
equipped with smoke dischargers.
The cargo remains much asit would
havelookedin 1944, or 1917forthat
matter, and therestrictionsthe
fascine places on the driver's field of
vision are obvious.

width, Both were intended to cover
wire obstacles to allow foot soldiers or
wheeled vehiclesto crossand the first
of them was used during the Di
raid of 1942, On dl types the bobbin
could be jettisoned once it was empty
or in an emergency. )

Mogt of these fascine- or mat-layin
devices were carried on Churchil
AVREs, but Shermanswere also used.
In fact aspecid fascine carrier, known
as the Crib, was developed for the
Sherman. This was a specia carrier
frame that could be tilted forward to
drop afascine or alog mat, Some ‘war
weary' Shermans even had their tur-
rets removed to allow them to be used
as full-time fascine carriers,

It should be stressed that the mat-
laying devices, both hessian or timber,

A Churchill AVRE carriesa
brushwood fascine at thefrontand
tows another fascine on an AVRE skid
trailer. The fascines were released
from their carrier frame by a quick
releasedevice, and onceinposition
could enable most tanks or tracked
vehiclestocrosswithrelativeease.

- - - -

were meant for short-term use only.
Prolonged use by.heavy or trackéed
vehicles soon broke them up or si meliy
tore them to pieces so they were usua-
ly used for assault purposes only or

during amphibious landings to cover
soft ground. It was not until well after
World War 11 that flexible metal road-
wa?/_s were developed to replace the
earlier devices.

A Churchill AVRE operatesa Carpet-Layer Type C, used tolaya continuous
hessian mat over rough or soft ground to enable other wheeled or tracked
vehicles to follow. These devices were used to cross the sand on some of the
Normandy beaches on 6 June 1944.
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Bl == ARy

Tothefront-linesoldiereverytankisa
vauable asset and any damaged or
disabled tank that can be got back into
action is aviable weapon. Therefore
the recovery of damaged or broken-
down tanks from a battlefield is an im-
Bortant aspect of armoured warfare,
ut very often these recovery opera-
tions have to be undertaken under
enemyfire. Itthereforemakessenseto
provide the recovery crewswith their
own armoured vehicles and even
more sense to provide these vehicles
with mechanical handling devices,
winches and other specid recovery
tools. Thus World War |1 saw the first
large-scale use of recovery vehicles,
and on the Allied sde there were
many different types.

Nearly al Allied Armoured Recov-
ery Vehicle(ARV) typeswereconver-
sionsof existing tanks, usually models
that were past their best and could be
spared for therole. Nearly every tﬁ)e
of Allied tank was used for the ARV
role at some time or another but the
malntgpe&nvoIvedontheBrltlshsde
were Crusader, Covenanter, Centaur,
Cavalier, Cromwell, Ram and inevit-
ably the Churchill. Most of these ARV
conversions involved the removal of
the turret (along with the main arma-
ment) and itsreplacement by either a
fixed superstructure or an open com-
partment for the crew. Wincheswere
installedandvariousformsofjibcrane
or sheerlegs were added. Many types
aso had the assistance of an earth
spadeto providethewinchwithbetter
purchase and thus extra pull. The Brit-
Ish aso made extensive use of turret-
less ShermansfortheARV role.

TheAmerican ARV sweregeneral-
ly more involved vehicles. They too
were based on existing tank chassis,
but theconversionswereoften carried
out in factories rather than the base
workshops of the other Allied armies
(including the British) and thus more
detail design care could be lavished
upon thefinal product. A typical Amer-

ican product was the Tank Recovery
Vehicle M32. On this the turret was
fixed and a smoke-firing 81-mm (3.2-
in) mortar wasfitted. In the space nor-
mally taken up by the fighting com-
gartment was placed a powerful
7216-kg (60,000-Ib) capacity winch,
andanA-framejibwasmountedonthe
forward hull. Extra stowage points for
special equipment were added al
over the hull. Severd sub-variants of
the M32 were produced. The M3
medium tank series was aso used to
R/rloduce the Tank Recovery Vehicle
31 with ajib crane over the rear of
the hull. The British dso made their
own conversion of the M3 Grant b
removingall thearmamentandinstall-
|ng|_a winch in the main compartment.
he American ARVs were pro-
duced in large numbers, so large in
fact that some of the M32s could be
convertedasartillery tractors. Butone
factor that both British and American
ARVs had in common and that was that
noneof themmatched the power of the
German Bergepanther, The Berge-
panther remained the most powerful
ARV of World War |l asfar as oper-
ational models were concerned, but
the Allied ARV's could still tacklemost
recovery tasks without difficulty, for
they did not have to cope with the Ti-
gers and Panthers of the German
army.

ecification
Churchill ARV MkII
Crew:50r6
Weight: 40tons o
Powerplant: one Bedford Twin-Six
péeg)orll enginedeveloping261kW

imer%onslen th8,2_8m(327ft2in);

vlvllc_itf)13.35m(11 t); height3.02m(9ft
in

Performance: maximumroad

24.9km/h(15.5mph); maximumroad

range193km(120miles)

Armament: one or two machine-guns

I

i

A Churchill ARV (Armoured Recover)Q/ehi cle) MKl hasitsfrontjib erected
and twin 7.7-mm (0.303-in) Bren machine-gunsmounted in thehull. This

vehicle had a crew of three and carried special tools and welding equiment
for therecoveryrole. Thevehiclewasbasically a turretless Churchill MKIV.

A Cromwell ARV@rmoured Recovery Vehicle) is used to towa captured
German PzKPfwlV tank out of the way of other vehicles. The Cromwell ARV
wasa turretless conversion ofan early mark of Cromwell tank that couldbe
fitted with ajib craneand other gear.

AnM32 TankRecovery Vehiclerollsthrough a villagein north west Europe,
1945 Basedon theM4 tankhull, these vehicles were used from 1943onwards
and used a fixed superstructurein place of theM4 turret. A large winch was
fitted along with other special recovery gear and tools.

A Sherman ARV MkI tows a Sherman gun tank during the campaign in
Normandy, June/July 1944. ThisARVwasaBritish conversionof aSherman

tank that involved removing the turret and fitting a front-mountedjib crane
and other equipment.
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UK/USA
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S Sherman

By late 1943 plans for the amphibious
landings in northern France had
reached the stage where it was de-
cided to have deep-wading recovery
vehicles on hand at the beaches to
assg any vehicles that got bogged or
broken downwhilestill inthewater, It
was decided to convert Churchill and
Sherman tanks for the role but the
Churchill conversion did not get past
the prototype stage and al work con-
centrated on the Sherman.

The result was known as the Sher-
man Beach Armoured Recovery Vehi-
cle(ShermanBARYV). It waslittlemore
than an ordinary Sherman with the tur-
ret replaced by a tall superstructure.
This superstructure was open at the
top and had plates that Soped to a boat
bow profile at the front. The turret
opening was closed off and al ar in-
takes and cowls were extended up-
wards, Waterproofing was extensive
m(lj a bilge pump was added to the

ull.

ThefirstBARV wasreadyfortriasin
December 1943 and these trials
proved to be so successful that a re-
quest for 50 conversions (later in-
Creased to 662 was made immediately.
By the time the D-Day landings were
made in Normandy there were 52
BARVsready to hand, and one of them
was actually thefirst armoured vehicle
to touch down on the beaches. They
had plenty to do for the weather on
D-Day was rough, to the extent that
many armoured and other vehicles
were swamped as they made their
way from the landing craft to the safety
of the beaches. The BARV was thus
used as a towing vehicle to get them
ashore. It could tow only, for in the
haste to produce the BARVsit was de-
cided to omit the usua winches. In
their place some measure of assst-
ance to stranded vehicles could be
provided by nudging them with baulks
of timber secured to the BARV nose.
These nudgers could be used not onl
for vehiclesbut withsmall landing craft
that got themselves stuck on the
beaches. )

The BARV's could operate in up to
3.05m (10 f(tj) of water, depending on
weather conditions, and oftentook ona
nautical air enhanced by the use of
lifelines fixed around the upper super-
structure. Many BARV crewsincluded
adiver in their number and lifejackets

BARV

The Sherman BARVfeatured a high
box-type superstructure that
allowed the BARV to be driven into
deep water to recover stranded
vehicles. At the frontitmounted a
nudgingnoseto push vehiclesout of
trouble, but failing that it could be
used as a straightforward recovery
tractor. It did not have a winch.

were frequently worn. The BARVs
were a REME responsibility as they
were pErlmarll recovery vehicles. The
REME even had a hand in their pro-
duction, for this corps supervised
BARYV productionintwo smal Ministry
of Supply workshops,

The BARVs went on to along post-
war service career during which they
acquired the name Sea Lion. They
were eventually replaced by the
Centurion BARV which closely fol-
lowed the general outlines of the Sher-
man BARV. Over the years the Sher-
man BARV's were gradually updated
with better radios and such refine-
ments as ropes to soften the impact of
their 'nudgers, but they never ac-
quired winches or any form of earth
spade to enable increased-capacity
pulls to be made.

UK/USA/CANADA

== B¥0 Mineclearing rollers

The mine-clearing roller was one of
the very first anti-land mine devices
used with tanks and in theory rollers
are among the smplest to use. They
consist of a set of heavy rollers pushed
ahead of the tank, their weight and
pressure alone being sufficient to des-
troy the mines by setting them off in
front of thetank. Trandating thistheory
into practice should aso have been
simple but was not, The main problem
was the weight and bulk of the rollers
that had to be used: in order to make
the rollers heavy enough they had also
to be large, and this made them very
difficultloadsto handleusingtheaver-
age tank of the period. In fact some of
them were s0 large and awkward to
push that it sometimes took two tanks
(the carrier tank plus another behind it
to provide extra 'push’) to move them
forward. This two-tank arrangement
was often necessary when rollers had

to be pushed over soft or rough
ground. )
TheBritishwereprobably thefirstto
develop anti-mine rollers, and ex-
Pen mented with them in the years be-
ore World War 1l fitted to vehicles
such as the Covenanter. They knew
their first models as the Fowler Roller
or the Anti-Mine Roller Attachment
(AMRA). From these were devel oped
the Anti-Mine Reconnaissance Castor
Roller (AMRCR) system that was fitted
to Churchills and British Shermans.
These rollers used leaf springs to keep

The Lulu roller device did not
detonateminesbypressure, asthe
front rollers were only light wooden
containers carrying electrical sensor
devicestodenotethepresenceof
buried metal objects such asmines.
Although it worked, the Lulu was too
fragile for operational use.

The Sherman BARV (Beach Armoured Recovery Vehicle) was devel oped

during 1943 to towbogged-down vehicles from deep water during

amphibious operations. It was a tractor device only, and the crew usually
included a trained diver to secure towing cables to stranded vehicles for towing.
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therollersin contact with the ground,
but they were so cumbersome that
they were not used operationally. A
more successful design appeared in
1943 and was known as the Canadian
Indestructible Roller Device (CIRD).
Thisused two heavy armouredrollers
mounted on side arms, and was so
arranged that if a roller detonated a
minethe resultant blast lifted theroller
and alever came into contact withthe
%gound, the subsequent movement of
the tank operating the lever to return
the roller to the ground again for furth-
er ue. CIRD was fitted to both Chur-
chills and Shermans, but the system
was not used in action.

The Americans aso became in-
volvedwithminerollersand produced
three main models. Thefirst version
was the Mine Exploder Tl and was
intended for use with M3 Lee tanks,
but not many were made as these
tanks had passed from front-line ser-
vice by the time the rollers had been
developed. From them evolved the
Mine Exploder T1E1 or Earthworm,

5 UK/USA
=

but again this was devised for use by
onevehicleonly, inthiscasethe M32
Tank Recovery Vehicle. For use with
the M4 Shermans came the Mine Ex-
ploder TIES (later the Mine Exploder
M) whichwasgenerally knownasthe
AuntJemima. Thisusedtwoverylarge
sets of roller discs mounted on side
arms in front of the carrier, and the
system was used in action despite its
great bulk and awkwardness. It
proved to be successful enough, and
was even developed into an MIAI
version which was even heavier,

The Americans developed awhole
string of other typesof mineroller, few
of which got past the experimental
stage. Perhaps the oddest of them was
the Mine Exploder T10 on which the
rollers became the road wheelsfor an
M4 tank body, complete with gun tur-
ret. Tworollersweremountedforward
and another set of roller discs was at
the rear with the tank body slung be-
tween them, Thisdevice got no further
thantrials, and neither did the seriesof
vehicles known as the Mine Resistant

A — Guntractors

Asageneral rulemostartillerytractors
were specially developed for the task
but some artillery weapons devel oped
during the war years had to make do
withwhat wastohand. Innearly every
case this meant the conversion of an
olbsol ete (_);I (l)bfsol @hcelnt tracked vehi-
cle, especially for thelarger weapons.
The use of tracked vehicles gave the
gunners considerably more tactical
mobility that could have been
achieved by using wheeled tractors,
but in general terms using tracked
vehicles was expensive and it was a
measure that was only bearable in
wartime.

A typical use of an obsolete tank
chassis can be seen with the British
Crusader Gun Tractor Mk |. Thiswas
developed to tow the bulky 17-pdr
anti-tank gun, andusedtheCrusader 11
tank chassis as the basis. Onto the
chassis was built an open superstruc-
turefitted out with seating for the gun
crew and with ammunition lockers.
These tractors were widely used by
Royal Artillery anti-tank regiments
serving with armoured divisions in
Europe during 1944 and 1945, and
proved to be well-liked and fast trac-
tors capable of towing their 17-pdr

uns almost anywhere. Some turret-
&ls Shermans were also used in this
role,

The Crusader Gun Tractor was
almost theonly conversionof atracked
vehicle made by the British, but it was
otherwise with the Americans. Their
far more extensive automotive manu-
facturing resources enabled them to
produce all manner of specid artillery
tractors, many of them based on ex-
isting vehicles. Typical of these was
the Full-track Prime Mover M34, an
odd vehicle, for it was an M32 Tank
Recovery Vehicle stripped of its re-
covery kitand used asatractor only. It
was reserved for really large items of
artillery such as the 240-mm (9.45-in)
howitzer. Other attempts were made
to convert old M2 Lee tanks for the
tractor role, but they were not de-
veloped fully as special vehicles could
be produced without difficulty,

There were two main types of trac-
tor producedinthe United States. One
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was the High-Speed Tractor M4 and
the other the High-Speed Tractor M5,
TheM4 used componentsof theM 2A 1
Leetank aliedto anew box-type body
that could housethe crew andaquanti-
ty of ammunition. Compared to other
types of tractor the gun crew could
travel in comfort as the cab was weath-
erproof andfittedwith suchluxuriesas
hesters, and yet there was il plenty
of room for stowage. The M5 tractor
was smaller and used components
fromtheM3lighttank series. Thecrew
accommodation was more open than
that of the M4 but the tractor still had
plenty of space and was equipped
withsuch handy itemsaswinches. The

VehicleT15. ThiswasanM4tank fitted
with extrabody and belly armour and
intended to st off mines by simply
driving over them, relying onitsextra
protectionfor survival. Noneof these
vehicleswasready for use by thetime
the war ended, and work on the type
then ceased

M4 was used to tow artillery up to
155m (6.1in) in calibre, and the M5
was used for artillery up to 203 mm
(8in) in calibre. Both typeswere pro-
duced in considerable numbers and
many of both are in use to this day.
Large numbers were handed out by
the Americans to the Allied armed
forces, and a few were used by the
British before the war ended.

Specification

High-Speed TractorM5

Crew:9

Weight: 12837 kg (28,300 b
Powerplant: oneContinental R-6572
petrol enginedevel oping 175.2kW

Rollers were an apparently obvious
solution to a minefield, butit proved
exceedingly difficult to detonate
enough minesby therollers weight
alone. Solutionsincludedrollersso
heavy that it tookseveral vehiclesto
move them, andplough androller
combinations.

(235hp) .
imengons length4,85m(15ft11in);
width2.54m(81t4in); height2.64m
8ft8in) ) )
ormance: maximumtowingspeed
56.3km/h(35mph); maximumroad
range241km(150miles)
Armament: none

TheM35 Full TrackPrimeMover was
a turretless conversion oftheMWAI
tank destroyer for useasa tractor for
heavy artillery. Thisexampleis
towing thebarrel ofa 203-mm (8-in)
Gun MI towards Germanyin
February 1945; theCarriageM2
would have been towed separately.




Bergepanther

During the early war years the Ger-
man army used the 18-tonne SdKfz 9/1
and9/2for recovering broken-downor
damaged tanks, but withthearrival of
the heavy tanks such as the Tiger and
Panther these vehicleswere no longer
able to recover the weights involved.
The only way they could be used
effectivelywasincomplicatedtandem
or other arrangements with one vehi-
clescrane acting in combination with
the other, and it was not always possi-
ble to get two of these large hal ftracks
to some locations, even suPpos ng two
wereon hand, Theonly solutiontothe
problem of large vehicle recovery was
the development of a new heavy re-
covery vehicle. Some of the early Ti-
ger units converted their machines to
take winchesin the turret in place of
the main gun for recovery purposes,
but this was a waste of avaluable gun
tank and Tigers were dways in short
supply. In the end it was decided to
usethePanther tank asthebasisfor the
new vehicle.

The new vehicle became known as
theSdKfz 179 BergTeﬁanther, or Berge-
panzer Panther. The first of these
appeared during 1943, and they were
conversionsof early model sof Panther
gun tanks. Onthe conversiontheturret
andfightingcompartmentswere com-
pletely removed and replaced bly an
open superstructure housing a arﬁe
and powerful winch. To increase the
‘pull” of this winch the vehicle had at
therear alarge earth spade. Inusethis

le was lowered to the ground and
the vehicle was reversed, the spade
thus being dug down into the ground to

The German Bergepanther was
based on the Panther tankhull and
suspension, and could be used for
the recovery of even the heaviest
German tanks, Shown hereinits
travelling configuration, the
Bergeﬁan therhada powerful winch
inthehull interior and usedalarge
earth anchor at therear toimprove
winch pull.

GERMANY
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act as a stable anchor when the winch
was in use with the cable running out
overthevehiclerear. Thecombination
of spade and winch enabled the
Bergepanther to recover even the
heaviest vehicles, and it aso carried
al manner of other recovery equip-
ment, includingalight cranejibonthe
left-hand side for use when carrying
out running repairs. ]

It was spring 1944 before the first
Bergepanthersreached thetroops, the
conversions bei n%carrled_ out by DE-
MAG in Berlin. By the time the war
ended 297 had been Produc_ed, but not
al of them were fully equ[pPed, For
supply reasons some vehicles were
issued without the rear-mounted
spade which reduced them to little
more than towi n_?_vehl cles; they were
of suchlimitedutilitythatmany of these
incompl ete vehicles had theirwinches
removed to engble them to be em-
ployed as supply and ammunition car-
riers. The full standard Bergepanthers

provedto beinval uableand not surpri-
singly they were concentrated in
Panther, Tiger and Konigstiger forma-
tions. Inservicethey hadacrew of five,
and most retained their front hull 7.92-
mm (0.312-in) machine-gun. Many
were also armed with a 2-cm cannon
carried just forward of the open super-
structure on amount that allowed it to
be used either in the anti-aircraft or
ground target role.

When they werefirstintroducedthe
Bergepanthers were well in advance
of other contemporary recovery vehi-
cles. Althoughitwasaconversionofan
existing tank, its combination of winch,
earth le and overall layout meant
that it was quite simply the best recov-
W \ﬁehlcle produced during World

a |l

Speci fi caﬂ on
ergepanther
Crew:5
Weight: 42 tons
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Karl ammunition carriers

When the design teamsthat produced
the massive Karl siege howitzer were
drawing up their plans they at first
overlooked one item: the massive
short-barrelled howitzers they were
producing were mounted on large
tracked chassis to provide some mea-
sure of mobility (even though this
mobility was strictly limited by the
sizes and weights involved), but they
forgot the matter of ammunition supp-
ly. This oversight was soon realized
and plans were made to provide spe-
cial ammunition carriers that could
move to wherever the Karls might be
emplaced, and these carriers had to
betracked aswell. They also hadto be
large, for the Karls fired a huge con-
crete-busting projectile that weighed
no lessthan 2170 kg (4,784 1b) and with
acalibreof 60cm (23.62in); |ater ver-
sions had a calibre of 54 cm (21.26 in)
and the projectile weighed 1250kg
(2756 1b),

The vehicle selected to be the
ammunition carrier for the Karls was
the PzKpfw IV Ausf F. These vehicles
were not conversions, but were built
from new using the basic tank hull,

suspension and other components,
thoughinplaceof theusual turretthere
wasaplatformthat coveredtheentire
top of the hull. At the front of the plat-
form was a crane with a capacity of
3000 kg (6,614 Ib), offset to the leff and
with the swivellingjib normally stowed

Powerplant: oneMaybachHL 210P.30
%)&téotI] enginedeveloping478.7 kW
P

Dimensions:|ength8.153m(26ft9in);
width3.276m(10ft9in); height2.74m

oft
fDergormance: maximum road speed
32 km/%zo mptg; maximumroad
range 169 km (105 miles) maximum
cross-country range85km (53 miles)
Armament: one2-cmcannonandone
7.92-mm (0.312-in) machine-gun

—
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{

The Bergepanther was the best-
armoured recovery vehicle produced
inWorldWar I1. Only 297 were
completed by the end of the war, and
they were generally concentratedin
the heavy tank battalions.

Above |eft; the Munitionpanzer 1V
AusfF was used to carry the hea
ﬂrq ectilesfor the 60-cm (23.62-in

arl self-propelled mortar, andis
seen herewith itslifting jib raised
readyfor use. Thejib could traverse
through 360 degreées.

B 1 % b L a3 5 32 LR 1)
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Above: A Munitionpanzer IVA usfF is

showninitstravelling configuration
with thejib folded and with the shell
lifting grab stowed on the front of the
hull. Each of these ammunition
carrierscould carry three 60-cm
(23.62-in) projectiles.
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facing to the rear. The main platform
was used as the carrying area for the
projectiles, with spacefor two or three
shells. Small metal side walls were
fitted, but thesewere oftenremovedin
thefield.

Much of the movement of the Karl
equipments had to be carried out on
rallways, and thetrain that carried the
components of Karl aso had a couple
of flat-carsto carry Munitionpanzer or
Munitionschlepper ammunition car-
riers. Once close to thefiring position
the Karls were assembled and they
moved off to the exact firing position.
Projectiles for the weapons were
takenfromthetrain box-carseither by
overhead gantry or by using the crane
mounted on the carriers. The carriers
then moved to the firing position and
unloaded their projectiles by parking
next to the Karl breech and lifting the
ammunition directly to the breech
loading tray with the crane. Specia
ammunition handling grabswere used
onthe craneitself. Once their load had
been fired the carriers trundled off for
more.

Not dl Karl moves were made by
rail. There was an arrangement
whereby aKarl could be broken down
intorelatively small loadsfor roadtrac-
tion, but it was along and arduous pro-
cess to assemble the weapon on site.
When this occurred the carriers were

GERMANY

kleiner Panzerbefehlswagen

Once the German army had accepted
the concept of the Panzer divison with
its large tank component it was
appreciated that the large mass of
tankswould carry with it considerable
command and control problems. Tank
formation commanderswould have to
move forward with the tanksand main-
tain contact with them at al times, and
at first it seemed that the best way of
doing this was to have the comman-
derstravellingintanks. But it wasaso
appreciated that commanders would
have to carry with them all manner of
specia equipment and extra person-
nel to transmit orders and generally
assst the commander in histask. Thus
someform of dedi cated command tank
would be needed.

Intypically thorough style the Ger-
man designers came up with an
answer as early as 1938. They decided
to convert the little PzKpfw | training
tank for the command role, and the
result was the SdKfz 265 kleiner Pan-
zerbefehlswagen (small armoured
command vehicle). The command
vehicle was a relatively straightfor-
ward conversion of the basic tank in
which the rotating tank turret was re-
placed by abox-like superstructure to
provide extra internal space. The
crew wasincreased fromthetwo of the
tank to three, in the form of the driver,
the commander and a signaller/gener-
al assistant. The extra internal space
wastakenupwithitemssuchasasmall
table for the commander to work on,
map display boards, stowage for more
maps and other paperwork, and two
radios, one for communicating with the
tanksand the other to provide alink to
higher command levels, These radios
required the provision of extra dyna-
mo capacity to power them and keep
their associated batteries fully
charged, For armament a 7.92-mm
(0,312-m) MG34 machine-gun was
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towed on specia wheeled trailers
towed by large halftracks. The usual
allotment of carriers to a single Karl
was two, Also included in each Karl
‘train' were two trucks, two light staff
carsand at least one 12-ton halftrack to
carry the Karl crew.

The Karl howitzers were among the
most specialized of all German artil-
lery weapons. They were designed as
fortification smashers, and during
World War Il were not much in de-
mand. But they and their PzKpfw 1V-
based ammunition carriers did see use

mounted in the front plate.

There were three variations of this
command vehicle, one with a small
rotating turret set onto the superstruc-
ture. This latter feature was soon dis-
continued asit took up too much of the
limited internal space and was soon
found to be unnecessary. The other
two variants differed only in detail. In
al of themthe small sizeof thevehicle
inflicted space limitations, and with
two men attempting to work within the
close confines of the body things could
get very cramped, But the concept
worked very well and about 200 con-
versions from the PzKpfw | tank were
made. Thefirstof them saw actiondur-
ing the Polish campaign of 1939 and
morewere used in France during May
and June 1940. Later they equipped
the Afrika Korps. One of these North
African campaign examples was cap-
tured by the British army and taken
back to the United Kingdom. There it
was closely examined by tank experts
who produced a large report on the
vehicle, which can now be seenin the
Bovington Tank Musem.

Despite their relative success in the
command role the little PzKpfw | tank
conversions were realy too small and
cramped for efficiency and in time

during the siege of Sevastopol, and in
1944 saw moreactionduringtheBattle
of Warsaw againsttheunfortunatePol -
ish home army.

Specification

Munitionpanzer

Crew: 4

Weight: 25 tonnes

Powerplant: oneM aybachHL 120
TRM petrol enginedevel oping
223.7kW(300hp)
Dimensions:length5.41m(17ft9in);
width2.883 m(9ft5.5in); height not

they were replaced by conversions of
larger tank models.

Specification

kleiner Panzerbefehlswagen |
Crew: 3

Weight: 5.8tons

Powerplant: oneMaybachNL 38TR
petrol enginedeveloping 74,6 kW

The Munitionpanzer VA usfF
carried shellsfor theKarl self-
propelled mortar on a platform over
thehull. Theywerelifted onto the
Karl loadingtraybyafront-mounted
jib crane, seen herefolded over the
shell platform.

recorded

Performance: maximum road speed
39.9km/h(24,8mph); maximumroad
range209km(130miles)
Armament: none

The kleiner Panzerbefehlswagen
was a command version of the
PzKpfw | light tank. Ithadacrewof
three and the fixed superstructure
contained two radios, a map table
and extra electrical equipment. The
vehicles were widely used, as they
allowed commanders to keep up
with armoured formations.

Below: Just how cramped the PzKpfw
I command tank was can be ga uged
from this photograph of the basic
model PzKpfw . About 200
conversions were made but they
proved too small for the task, and
they were replaced by modified
versions oflater tanks.

(100hp)

Dimensions: length4.445m (14 ft 7in);
width2.08m(6ft9.9in); height1.72m
(5ft7.7in)

Performance: maximum road speed
40km/h (25 mph); maximumroad
range290km(180miles)

Armament: one 7,92-mm (0,312-in)
machine-gun



Amphibious
Vehicles

Most of the Great Powers used amphibious vehicles during World War IL

Some of these vehicles, such as the Soviets' pre-war amphibious light tanks,

proved to be superfluous but others, like the DD Shermans and the DUKW, were

he range of vehicles

contained in this section is
much wider than usual, simply
because the range of amphibious
vehicles used during World War |1
was very large. At the lower end
of the range was the little
German Schwimmwagen, while at
the upper end of the scale the
German LWS took some beating
for sheer size even if the dab-
sidedAmerican LVTswerefar
more numerous. Such a diversity
of vehicles was a result of the
many and various roles that
amphibious vehicles needed to
undertake. Some armed forces
wanted them simply as personnel
or supply carriers that could
support amphibious operations,
while other forces needed
specialized reconnaissance
vehicles that could cross water
obstacles, and yet others required
load carriers to transport supplies
anywhere. They are al included in
this section so it would be unfair
to make comparisons between,
say, the M29C Weasel and the
Soviet T-38 amphibious light
tank. The same disparities make
comparisons between the DD
Shermans and the Japanese Type
2 KaMi impossible, because the
DD Sherman was intended simply
to accomplish a short journey
from avessd to a nearby shore
where it immediately became a

of crucial importance.

Americantroops comeashoreat Trinian inthe Marianas Islands. Thesearmoured amphibious
landing vehicles served the Americans well in both Europe and the Pacific.

gun tank, while the Type 2 was
more of a reconnaissance vehicle
that was able to cross water
obstacles.

Yet for all these differences the
contents of this study include
many of the most interesting
vehicles used during WorldWar 11.
Each of the types described here
has some specia design or other
point in its favour, although afew

have more against than for them.
Perhaps the most interesting of
all, and not only because of its
military importance, were the
American LVTs. Thesevehicles
were very much a compromise
design to obtain the best
possible performances overland
and on water. The two are
disparate requirements, but the
LVTs achieved a good working

compromise and were thus able
to carry amphibious warfare from
the Rhine to the islands of the
Pacific. Amphibious tanks were
remarkable vehicles, but one
can only wonder at how their
crews had the courage to use
their flimsy charges to approach
a defended enemy shore and to
drive them right a the muzzles
of the defender's guns.
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T-37

In 1931 the USSR purchased from Vick-
ers Carden-Loyd of the UK a number
of light tankettes. Among the purch-
ases were a small number of Carden-
Loyd A4E11 amphibious tanks, and
these so impressed the Soviets that
they decided to undertake local li-
cence production in order to meet a
Red Army requirement for light scout-
me% tanks, However, it was not long
before the Soviet design teams real-
ized that the Carden-Loyd A4E11 did
not meet all their requirements, and so
they set about developing their own
light amphibious tank based on the
British design. This resulted in the T-
33, which was subjected to some rigor-
ous trials before it was deemed un-
satisfactory. Further design work re-
suI}(ed in the T-37 light amphibious
tank.

By the time the T-37 was produced
there was little |eft of the original Brit-
ish design other than the concept, The
T-37 had a GAZ AA engine and the
suspension was an improved version
of that used on the French AMR light
tank. Once again the first T-37s were
subjected to a thorough testing prog-
ramme, and as a result changes were
introduced to the full production mod-
es, whichfirst cameotfthelinesin|late
1933 and early 1934. The production
T-37 was a small vehicle with a two-
man crew, the commander in a turret
offset to theright and the driver seated
inthe hull to the immediate |eft. Most of
the buoyancy camefrom two pontoons
on each side of the upper hull above
the tracks, and at the rear there was
the usual single propeller and a rud-
der, The T-37 was meant to be amphi-
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Disabled T-37light

Above: The tiny T-37 light ]
amphibious tank wasproduced in
several versions, but all were lightly

armoured and had only two-man
crews. They were in production from
1935 onwards, but few survived after
theendofl941 as they were too frail
tostand up to prolonged combat.

bious on inland waterways only. Asit
was designed as a light scouting or
reconnaissance vehicle, the T-37 had
only Ilght armament, _comprlsm? a
single 7.62-mm (0.3-in) air-cooled
machine-gun.

Production of the T-37 continued un-
til 1936, and during the productionrun
several variants occurred. One was
known asthe T-37TU and had a prom-

hibioustanksareseenin thesnowofthe Winter War

against theFinnsin 1939-1940. In this campaign the T-37s showed up badly, as
they had only light armour. The front vehicleisa T-37(TU) command tank with

theremainsofan aerial showing.

B s

Almost as soon as thefirst T-37 amphi-
bious light tanks were rolling off the
production lines a redesign was under
Wa)&. A team based in Moscow virtually
took apart the desi qn of the T-37 and
did whatever it could to improve and
modernize it, for it was realized by
1934 that the basic T-37 design
approach was aready out of date. The
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result was known as the T-38, and
although it looked very different to the
T-37 v;as very little advanced over the
original.

‘?he T-38 was of the same general
concept as the T-37 and the two-man
crew was retained, but the turret pos-
tion was switched to the left and the
driver's position was also switched.

inent radio frame aerial around the up-
per hull; this was used only by com-
manders needing to maintain contact
with rear command levels, while
orders were transmitted to other tanks
by signal flags. On some vehicles the
usual riveted turret was replaced by a
cast item. As was to be expected on
suchasmall and light tank, armour was
very thin, the maximum being only
9 mm (0.354 in) thick and the norm only
3mm (0.118in). Thisarmour could not
withstand even light anti-armour pro-
jectiles, but the T-37swere to be used
as scouting vehicles only and were not
intendedfor employment inastand-up
armoured fight. Nevertheless they
were so used during the desperate
daysof 1941 and 1942 when the Soviet
army had at times virtually nothing

with which to stem the advance of the
Germanforces. By the end of 1942 the
last of the T-37s had passed from use,
though a few hulls were retained for
use as light tractors.

Specification
T-37

Crew:2
Weight: 3200 kg (7,055 Ib)
Powerplant: oneGAZ AA petrol
enginedeveloping 29.8 kKW (40 hp)
Dimensions:length3, 75m(12ft3.6in);
width2.10m(6ft10.7in); height1.82m
51t 11.7in) )

formance: maximum road
56.3km/h(35mph); maximumroad
range185km(115miles)
Armament: one 7.62-mm (0.3-in) DT
machine-gun

T-37light _le_lr:rgghibious tanks on parade in theSoviet Union. The three leading

tanfo are

(TU) command tanksfitted with frame aerials and radios; most

T-37shad to communicate with flag signals as the general issue of tank radios
was not standard practice until after 1945.

The T-38 was wider than the T-37 and
had better floating characteristics.
Carried over from the T-37 was the
armament of asingle 7.62-mm (0.3-in)
DT machlne%un and the power train
of the GAZ AA truck.

The first T-38 was built in 1936 and
full production commenced in the fol-
lowing year. Manufacture continued

until 1939, by which time about 1,300
had been completed. Some changes
were introduced durl.ng the produc-
tionrun, thefirstof whichwasthe T-38-
MI, an attempt to introduce a new
transmission system that in the end
proved too complicated for mass pro-
duction. ThencametheT-38-M2which
was accepted, for it used the power



train and engine of the then-new GAZ-
MI truck. One field modification was
the changi n\g of the machine-gun for a
20-mm ShVAK cannon to produce
more firepower. ) )
When the T-38 went into action
alongside the T-37 during the 1939-40
campaign in Finland, the weaknesses
of the design became very apparent.
The tank was quite simply too lightly
protected, for even machine-gun pro-
Jectiles could pierce the thin armour
and knock out the vehicle. Despite
attempts by their crews to keep out of
the way and simply observe enemy
positions, the T-37s and T-38s were
shown to be too vulnerable on the bat-
tlefield; but they werenot immediately
withdrawn, for the simple reason that
there was nothing to replace them at
that time. Instead T-38swere still inuse
until 1942 to the detriment of their
crews, who suffered heavy casualties
as Soviet army commanders attemp-
ted to use them as light support tanks,
Inan z_attem_lpt to continue the use of
the existing T-38 production facilities
an effort was made to devel op the T-38

T-40

Despite the lack of success of the T-37
and T-38 series, the planning author-
ities of the Red Army dtill considered
there was a need for a light amphi-
bious tank for reconnaissance pur-
and in 1938 a design team in
Moscow was given the task of produc-
ing areplacement for the T-38. But for
once an aternative to an amphibious
vehicle was demanded, and it was de-
cided to produce amphibious and non-
amphibious versions of the same de-
sgn: these were given the deﬂ%%&
tions of T-30A (amphibious) and T-30B
(non-am_lphibi ous). )
The T-30A was completed durin

1939 and the end of that year it h
been accepted for Soviet army service
astheT-40. Inorder to speed produc-
tion the T-40 had been designed from
the outset to include as many auto-
mobile and truck components as possi-
ble, but production was surprisingly
dow, no doubt as a result of the low
priority giventolight tanksat that time.
Compared to the earlier T-37 and T-38,
the T-40 was an entirely new vehicle.
The two-man crew was retained, but
the small turret was now mounted in a
iiioie orthodox sllghtly offset position
and mounted a 12.7-mm (0.5-in) DShK
heavy machine-gun. (It had originally
been suggested that a 20-mm cannon
should be mounted.) The rear of the
hull was rather bulky in order to pro-
vide the n flotation chambers.
The origina production versions had a
blunt nose that did little for swimmin
characteristics, so thiswas later round-
ed off toamorestreamlined outlineina
verson known as the T-40A. Prop-
ulsion in water was provided by a
propeller at the rear, and there was a
single rudder.

he main disadvantage of the T-40
continued to be the thin armour that
had to be used, On the T-40 thiswas at
best 14mm (0.55-in), with the norm
only 7mm (0.275 in). Bly 1940 this was
considered to befar too light, mainly as
a result of operational experience
gained during the fighting of the pre-
viouswinter in Finland. It was decided
that if the amphibious properties of the
T-40 were dispensed with, more

by adding some extra armour but the
result offered few advantages over the
original and the project was termin-

ated.

The T-38 did take part in some in-
teresting experiments involving radio
control.” The idea was that T-26 light
tanks packed with explosives should
be directed towards bridges or other
demolition targets and then exploded
by radio command from a T-38, The
T-38 was equipped with specia radios
for the purpose and was even given a
new designation, NII-20. Therearere-
ferences to this demolition method
being used during the Finnish cam-
paign, but its successis not recorded.

Specification
T-38

Crew: 2

Weight: 3300kg(7,2751b)
Powerplant: oneGAZ AAor GAZM-1
pf(t)rﬁ)l engine developing 29.8 kW

imensions: Ien?th3.78 m(12ft4.8in);
width3.33m(107t11.1in); height
1.63m(5ft4.2in)

armour could be carried and the resul-
tant vehicle could be issued to
armoured units where river crossings
were an unlikely occurrence. A vehi-
cle known as the T-40S was produced,
but it emerged that this model would
require far more production facilities
than the original and it was bulkier as
well, so that line of development was
dropped. Instead it was decided to
turn to the T-30B, the non-amphibious
version of the prototypes produced in
1939. This was accepted for service as
the T-60, which soon replaced the T-40
as the Soviet army's new light recon-
naissance tank.
_ Thusthe T-40 was not manufactured
in vg large numbers, and production
ased after only about 225 had been
built (atrifling quantity by Soviet stan-
dards) and the Soviet light amphibious
tank line came to an abrupt end.

ecification
%

Crew: 2

Weight: 5900kg(13,0071b)
Powerplant: one GAZ-202 petrol
enginedeveloping 52.2 kW (70 bhp)
Dlirrmsonsleng?t 4.11 m(13ft58in);
width2.33m(71t7.7in); height 1.95m

Performance; maximum road speed
40km/h 624.9 mph); maximumroad
range 170 km (1 5.6mlles3
Armament: one 7.62-mm (0.3-m) DT
machine-gun or one 20-mm ShVAK
cannon

The T-40 used asmany automobile componentsaspossible to

The T-38 (Ieft? could easily be
distinguished from the T-37: the
turret was now mounted on theleft
hand side, and the driver'sposition
moved totheright. Itremained
utterly inadequate as a combat
vehicle.

speed

production. It was armed with a 12.7-mm (0.50-in) machine-gun, although

(6ft4.8 in) .

Performance; maximum road speed
44km/h 27.3m£)h); maximumroad
range360km (2 3.7m||(—53 )
Armament: one 12.7-mm(0.5-in) DShK
machine-gun

somemounted a 20-mm (0.787-in) cannon. Relatively fewwereproduced.

o g T P A N g g

,
o

TheT-40wasinsmall-scaleservice
with reconnaissance units of cavalry
andarmour edformafionsin 1941,
but was already bei ngrrepl aced by
the dlightly improved T-60.
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SI= Terrapin

The Terrapin was the British equiva-
lent of the American DUKW, and
although it was never built in the num-
bers that the DUKW achieved it made
a useful addition to the amphibious
load-carrying fleet used by the British
arr¥y in 1944-5, .

he Terrapin was designed by
Thornycroft, but production was car-
ried out by Morris Commercial. About
500 were built, and the bulk of them
were used by the 79th Armoured Divi-
son, first %%lzr&? into action during the
autumn of whenthgyvyereusedto
supplement DUKWSs during opera-
tions to open up the water approaches
to Antwerp. The Terrapin was a
straightforward amphibious design
but it had some odd features, some of
which were not to its advantage. One
concerned its two Ford V-8 petrol en-
gines, each one driving the four
wheels set along each side; with the
Terrapin in the water, the engines
each drove one of the two propellers at
the rear. The snag with this arrange-
ment turned out to be that if one of the
engines stalled for any reason the
other engine kept driving, causing the
vehicle to go into arapid turn which
could cause alarm and damage to al
concerned. Thus Terrapin drivers had
to be specially alert to this hazard. The
two engines were mounted almost
centrally to spread whee! loadings, but
this had the effect of dividing the cargo
compartments into two halves, Thus
although the Terwgm could carry
morethanthe DUKW it could not carry
the really large loads such as guns or
Iar_?e vehicles,

"he overall performance of the Ter-
rapin was not al that good. It was
rather dow on land and in the water,
and it was in the water that this per-
formance really mattered. When fully
loaded the Terrapin had only alimited

UK
=h= DD Sherman
The DD Sherman was a British de-
velopment that started during 1941. An
engineer named Nicholas Straussler,
who had been involved with armoured
vehicles for some time, turned his
attention to producing a method by
which an ordinary tank could float in
water during amphibious operations.
EarI%/ experiments involved the Tet-
rarch light tank (Valentines were aso
used at a later date) but in the end it
was decided to standardize the even-
tual results on the Sherman tank, then
available in some numbers. To pro-
vide a cover, thesefloating tanks were
named Duplex Drive (DD) Shermans.
_ The first DD Shermans were ready
in 1943 and were converted by the
addition of a collapsible fabric screen
and 36 rubber air tubes or pillars. This
screen/tube assembly was attached to
a boat-shaped platform welded
around the hull of the tank. The idea
was that the pillars were inflated from
two air cylinders carried on the tank,
and as the inflation continued the pil-
lars raised the screen to a point above
the level of the turret. The screen was
then locked into position by struts. All
these operations could be carried out
by the crew, and the whole operation
could be carried out in 15 minutes
aboard a tank landing craft. Once
I , the tank could be driven off the
landing craft ramp into the water,
where the tank would then float with

66

The Terrapin was powered by two Ford V-8 petrol engines and was driven in the water by two propellers at the
rear. There were two cargo holds and the driver sat in the centre of the vehicle.

freeboard and it could be all too easily
swamped in rough water, The top of
the vehicle was completely open, but
raised moulding boards around the
holds could keep out the worst of the
water. The driver was located roughly
in the centre of the vehicle and his
view to the front and rear was rather
limited, meaning that other crew mem-
bers had to give directions during tight
landings or when travelling through
restricted urban areas. The Terrapin
was aso arather uncomfortable vehi-
cle during bad weather conditions.
Being seated in the open the driver
and crew had to rough it, but an
awning could be raised over the front
compartment. Thiswas meant to act as
aspray shield in the water, but it could
aso double as weather protection; the

theturret at water level, about 0.914-m
(3-ft) freeboard being provided by the
screen. Drive in the water was pro-
vided by two small screw propellers at
the rear. These were drivenviaagear-
box from the track drive, and steering
was accomplished by s_wwellmP the
propellers, Extra steering could be
carried out by the tank commander
using a simple rudder and tiller
arrangement behind the turret.
Forward progress in the water was
dow, depending on the sea state, and
the sea state a0 severely affected the
ability of the DD tanks to float. Any-
thing over sea state 5 was considered
too risky, but at times this limitation

trouble was that it restricted even
further the driver's forward view.
_For dll these drawbacks the Terra-
pin gave good service. Even before it
was used operationally some of the
drawbacks had been realized and
Thornycroft was asked to produce a
new design. This emerged as the Ter-
rapin Mk 2, the ongll_n model there-
upon becoming the Terrapin Mk 1. It
had alarge ‘one-piece® hold, much bet-
ter all-round performance and the
driver positioned well forward under
cover. Thehull shape wasimproved to
provide better seaworthiness and wa-
ter manoeuvrability was much im-
proved. But the Terrapin Mk 2 arrived
on the scene too late: the war ended
before it could be placed into produc-
tion and the large numbers of DUKWs

was disregarded, often with dire re-
aults. Once the DD Sherman was in
about 1.5m (5ft) of water the screen
could then be collapsed, It was here
that the main advantage of the DD
Sherman became apparent, for it was
able to retainitsmain gun for immedi-

to hand meant there was no point in
developing it further, and with the end
of the war the Terrapin MK Is were
asowithdrawn.

Specification

TerrapinMk 1

Crew: 1+at least 2

Weights: unloaded 6909 k%(15,232 Ib);
loaded 12015kg(26,4881b)
Powerplant: two Ford V-8 petrol

engl nes each developing 63.4 kW
(85bh

P

Dimensions. Iensgth 7.01 m (23 f%;

vglfdt;1_2,)67m( t9in); height2.92m
t7in
formance: maximum land speed

24.14 km/h (15 mph); maximum water

speed 8 km/h (5 mph)

Armament: none

ate use after landing. The bow
machine-gun could not befitted to the
DD Shermans but the main gun was
often used to support 79th Armoured
Divisionoperationsdirectly after |land-

ing on the beaches, ecialy durin
thg D-Day Iandings&gPG Jur){e 19449

TheDD Sherman came as a
%reat surprise to the
ermans, for their own
attemptstoproduce
swimming tanks ended in
relative fallure during the
early war years.




Once out of the water the twin prop-
ellers could be raised out of the way,
and off the beaches the DD Shermans
could beusedinanormal combat role.
The DD Shermans were the only
item of speciaized amphibious war-
fare vehicles used by the US Army in
June 1944, and the Americans even
Produced their own versions. During
he Normandy landings the DD Sher-
mans came as a nasty surprise for the
German defenders as their own ex-
periments with ‘floating' tanks had

Below: TheDD Shermanin the
foregroundisin the process of
lowering its yvadln%screenjust after
ariver crossing. The wading screens
were supported on columns of air
containedinrubber tubes, and the
soldier in the foreground is assisting
their collapse.

USA

DUKW

The amphibious truck that became
universally known as the '‘Duck’ first
appeared in 1942, andwasaversion of
the standard CMC 6x6 truck fitted
withaboat-like hull to provide buoyan-
cy. It derived its name from the GMC
mode!l designation system - D showed
that it was a 1942 model, U that it was
amphibious, K indicatedthat it wasan
all-wheel-drive model, and W de-
noted twin rear axles, From this came
DUKQN, and thiswas soon shortened to
‘Duck.

The Duck was produced in large
numbers. By the time the war ended
21,147 had been built, and the typewas
used not only by the US Army but also
by the British ‘army and many other
Allied armed forces. Being based ona
widely-used truck chassisit wasafair-
ly simple amphibious vehicle to main-
tain and drive, and its performance
was such that it could be driven over
most typesof country, Inthewater the
Duck was moved by asingle propeller
at the rear driven from the main en-
gine, and steering was carried out us-
ing arudder behind the propeller; ex-
trasteering control could be achieved
by using the front wheels. The driver
was seated in front of the main cargo
compartment, which was quite $a

proved unsuccessful and had been
terminated some years earlier. The
sight of DD Shermans clambering up
the beaches was too much for some
defenders who promptly made them-
selves scarce. In other locations the
DD Shermansprovidedinvaluableim-
mediate fire support for units already
in action on the beaches and in the
immediate hinterland. DD Shermans
were aso used a the Rhine crossings
and during some north Italian opera-
tions in 1944-5.

Right: The twin propellersof thisDD
Sherman can be clearly seen under
the wading screen, which isin the
collapsed position. Only Shermans
were used operationally with DD
equipment from D-Day onwards
until the crossing of the Elbein 1945.

cious and could.iust about carry loads
such aslight artillery weapons- it was
even possible to fire some weapons
such as the 25-pdr field guns during
the'runin’ to abeach. Thedriver was
seated behind a folding windscreen
and a canvas cover could be erected
over the cargo area. For driving over
soft areas such as sand beaches the six
wheels used a central tyre pressure-
control system. )
The Duck was meant for carrying
supplies from ships over beaches, but
it was used for many other purposes.
One advantage was that it did not al-
ways have to unload its supplies
directly on the beach: on many occa-
sionsit was able to drive its |oad well
forward to where the freight was
needed and then return. Many were
used as troop transports and the num-
ber of sggmal-purpo.se versions were
legion. Some were fitted with specid
Weanns suchasthe 114.3-mm(4.5-in)
rocket-firing version used in the
Pacific and known as the Scorpion.
Mention has been made of field guns
firing from the cargo area, and some
Ducks were armed with heavy
machine-gunsfor self-defenceor anti-
aircraft use. A tow hook was fitted at
the rear and some vehicles dso had a

Above: DD Shermans are seen after crossing the River Elbein thelate stages of
thewar in Europein 1945. The wading screens could remain attached to their
parent tanks after use, as they did not hinder the tank's fighting efficiency.

: ; ':-\",.'._

Themain use of the DUKWwas as a logistical stores carrier loading supplies
from shi sstandir{%/offshore. They could also carry overland to S.JpBIy
dumps. ThisDUKWisseen duringa training operation in thepre D-Day
periodin1944.
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self-recovery winch. Twin bilge
pumps were fitted as standard.

Many Duckswere sent to the USSR,
and the type so impressed the Soviet
army that the USSR produced its own
copy, known asthe BAV-485. Thisdif-
fered from the original by having a
smdl loading ramp at the rear of the
cargo area. Many of these BAV-485s
are dtill in use by the Warsaw Pact
nations, and the DUKW still serves on
with afew Western armed forces. The
British army did not pension off its
Ducks until the late 1970s.

The Duck has been described as
one of the war-winners for the Allies
and certainly gave good service
wherever it was used. It had some
limitations in that the load-carrying

=

DeveIoPed from a civil design in-
tended Tor use in the Florida swamps,
the LVT-1 was not really suited tor
combat, being intended solely as a
supply vehicle. The Pacific war wasto
prove the need for a more capable
amphibious assault vehicle. This
emerged as the LVT 2, which used a
better all-round shape to improve wa-
ter performance, though it was still a
high and bulky vehicle. Another im-
provement was a new suspension and
the track grousers were made better
by the use of aluminium W-shaped
shoes that were bolted onto the track
and could thus be easily changed
when worn or damaged. ‘A definite
logistic improvement was introduced
by use of the engine, final drive and
transmission from the M3 light tank. At
the time the LVT 2 was being de-
veloped these components were
readily available and made spare-part
supply that much easier.
hé steering system of the LVT 2
ave considerable trouble at first, for
the brake drums operated in oil and
prolonged use of the steering bars
could result inthe brakes seizingup on
one side. Training and experience
solved that problem. )

On the LVT 2 the engine was
mounted at the rear, which restricted
the size of the cargo_compartment,
Thiswasrelatively easily designed out
of the overall layout by moving the en-
gillne forward and mounting a ramp at
the rear to ease loading and unloading.
Thus the LVT 2 became the LVT 4,
which was otherwise generally simi-
lar. Ofall the LVT seriesthe LVT 4 was

roduced in the largest numbers:
3,348 produced on five production
lines, in contrast 2,963 LVT 2s were
produced on sx lines. There were
some design differences between the
LVT 2 and LVT 4: for instance, the
driver's controls were rearranged on
the LVT 4, but the main improvement
was that all manner of loads could be
carried on the LVT 4, ranging from a
Jeeptoa 105-mm (4.13-in)field howit-
zer

Most LVT 2s and LVT 4s were
armed with 12.7- or 7.62-mm (0.5- or
0.3-in) machine-guns on rails or pin-
tles, but thereweretwo versionsof the
LVT 2 that had heavier weapons. The
LVT(A) 1 wasan LVT with an M3 light
tank turret mountinga37-mmgun; this
was intended to supply fire support
dyrlnq the early phases of an amphi-
bious landing during the interval im-
mediately after reaching the beaches.
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capacity wasrather light and perform-
ance in rough water |eft something to
be desired, but the Duck was a good
sturdy vehicle that was well-liked by
alwhousedit.

Specification: DUKW
Crew: 1+1

LVT 2 and LVT 4

Weights: unloaded6750kg(14,8801b);
loaded 9097 kg (20,0551 b); payload
2347 kg (5,175 1b)

Powerplant: one CMC Model 270
enginedevelopin 68.2kW(291.5_bhp)
Dimensions: length9,75m(32ft0in);

width2.51m(8t2.9in); height2.69in
(8ft 10in)

The gun proved to be too light for this
role, so it was later supplanted by the
short 75-mm (2.95-in) howitzer
mounted intheturret of the M8 Howit-
zer Motor Carriage to produce the
LVT(A) 4. On both of these gun vehi-
clesthe turrets were mounted towards
the rear of the cargo area, which was
covered in by armoured plate,

The ordinary LVT 2s and LVT 4s
became the main load carriers of the
early Pacificoperations. ThefirstLVTs
were used in action at Guadalcanal,

and thereafter every island-hopping
operation involved them. Some were
used in Europe during the Scheldt and
Rhine operations of 1944-5 and there
were numerous odd ‘one-off attempts
to mount various types of weapon in
them, ranging from rocket batteries to
light cannon. Flamethrowers were
fitted in some numbers, but a| these
t?;pes of armament should not disguise
thefactthattheLVT 2andLVT 4were
most oftenused to carry ashorethe first
waves of US Marines.

I

ThisDUKWhasits canvastilt raised
over the load-carrying area and the
driver'sscreen raised.

Performance: maximum land speed
80km/h(750m})h ; maximumwater
9.7km/h (6 mph

Armament: seetext

LVTs lumber ashore during a
training exercise, with others
followingin a non-tactical ling; in an
assault the LVTs would land in waves
side-by-side. TheLVT on theright
has shielded weapons that could be
either machine-gunsor
flamethrowers.

The LVT 4 differed from theLVT2in
having a loading ramp at the rear,
which enabled it to carr¥large loads
such asJeeps and some light
weapons. It carried machine-guns
on pintles at the front and sides.




ecification

I?{?TZ
Crew: 2+7
Powerplant: one Continental W970-9A
petrol enginedeveloping186.4KW
(250hp)
Weights: unloaded 11000 kg
(24,250 Ib); loaded 13721 kg (30,250 |b)
Dimensions. Iength 7,975m(21ft6in);
width3.25m(10ft8in); height2.5m
(8ft25in)
Performance: maximum land speed
32km/h(20mph); maximumwater

12 km/hﬁ?.s mph); roadradius
241 km (150 miles); maximumwater
radius161km(100miles) )
Armament: one 12.7-mm(0.5-in)and
one 7.62-mm (0.3-in) machine-guns

Right: TheLVT(A) 1 wasarmed with
theturret and 37-mm (1.45-in) gun of
theM3 light tank to provide some
measure oflocal fire supportin the
initial stages of an amphibious
landing.

TheBritish Army received a number ofLVTs, and knew them as the Buffalo.
Here a number are being prepared for the crossing of the River Elbe during
the | atter stages of the war in north west Europe; it wasin thesefinal river

crossings that the Buffalo saw most use.

USA

LVT3

Compared with the earlier LVT 1 and
LVT2, theLVT 3 (or Bushmaster) was
an entirely new design. For a dart it
had two engines (Cadillac units), each
mounted In a side sponson. This
allowed an increase in size of the car-
go-carrying area and enabled a |oad-
Ing ramp to be instelled at the rear.
Theoverall outlineremained the same
as on the earlier vehicles, but there
were numerous changes. The track
was entirely new, being rubber-
bushed, and the width was reduced
with no detriment to water propulsion
which continued to be carried out us-
i n%_the tracks only, )

he first LVT 3 appeared during
1945 and by the time production en-
ded 2,692 had been produced. It went
onto be the 'standard’ post-war vehi-
cle of its type but by 1945 the LVTs
were used not only by the US Marines
but by the US Army. This service had
the usual doubts regarding the
efficiency of LVTs, but after its Initial
misgivings came to value the type's

attributes just as much as did the US
Marines (although the US Army used
the LVT 4 mainly as a supply carrier).
For a short while the LVT 3 was used
RP, both the US Marines and the US

a\(% the LVT 3 the driver and co-
driver werelocated in acab forward of
the cargo area. Behind them was the
gunner'sfiringstep and by thetimethe
LVT 3 arrived on the scene the arma-
ment of the LV Ts had been increased
from the initial single machine-gun to
threg; one 12.7-mm (0.5-m) heavy and
two 7.62-mm (0.3-in) medium machine-
guns. Along each side of the cargo
areawere the sponsons containing not
only the engines but the hydramatic
transmissions, bilge pumps and blow-
ersto remove fumes. Some American
references refer to these sponsons as
pontoons, for they certainly added to
the vehicle buoyancy, The rear ram(f)
was raised and lowered by a hana-
operated winch and had heavy rubber
seals aong the sidesto keep out water.

TheLVT(F), commonly known as theSea Serpent, was an LVT4 converted by

the British Army to mount two \Wasp
gun aft. Despite
used by the British.

Any water that did get in was drained
through gratings m the cargo area
deck to be dealt with by the bilge
pumps.

The LVT 3 was armoured like the
LVT 2and LV T 4, but extraprotection
could be added by means of an
armoured cab for the driver and co-
driver and by the use of add-on panels
of armour. (These armoured panels
could aso be added to the LVT 2).
Extra shields were adso available to
protect the machine-guns and their
gunners. Perhaps the most reassuring
item of equipment carried was a
wooden box in the driver's cab, This
contained a quantity of rags, waste
material and tapered wooden plugs of
various sizes to stop any leaks caused
by enemy action or otherwise in-
duced. Other special-to-type equip-
ment carried included signal lamps, a
water tank and even some spare parts
for on-the-spot repairs. )

The LVT 3 represented thefinal
wartime point in the line that could be

I 1 asp flamethrower s forward and a machine-
ité thepotential of thisflame weapon the Sea Serpent was little

traced back to the Roebling tractors,
but i% was not the end 0{1 the line. Dur-
ing the post-war years the concept was
de\g/el op%%sé_till fu¥ther_and manC()a/pofthe
present vehicles now in use can trace
their originstothe LVTs.

Specification

LVT3

Crew: 3

Weights: unloaded 12065 kg

(26,600 1b); loaded 17509 kg (38,600 Ib)
Powerplant: two Cadillac petrol

egg(l) r;]es)devel opingatotal of 164.1 kW
Eimenpsions 7,95m(26ft1in);width
3.25;n(10ft8in); height3.023m(9ft
11in

Performance: maximum road speed
27.3km/h(17 mph); maximumwater
speed 9.7 km/h (6 mph); roadradius
241km(150mi|es;;waterradi us
120.7km(75miles) )
Armament: one 12.7-mm(0.5-in)and
two 7.62-mm (0.3-in) machine-guns

69



USA

M29C Weasdl

In 1943 plans were made to invade
German-held Norway, and it was
appreciated that some form of snow-
crossing cargo carrier would be re-
quired. After aseriesof trialsatracked
vehicle known as the T15 Weasd was
selected for service and this was later
develo into the T24, ill named
Wi and developed for use not only
over snow but over mud, roughterrain
and swamps. Intimethe T24 wasstan-
dardized as the M29 Cargo Carrier
and from this evolved the M29C
amphibious light cargo carrier. The
name Weasel was once more carried
over, even though the official name
Ark was Eromulgated. )

The M29C was a simple conversion
of the land-use M29. Changes were
made to the flexible rubber tracks to
enable them to provide propulsion in
water, flotation chambers were pro-
vided at front and rear, and twin rud-
derswereaddedfor steeringinwater,
The land M29 had already demons-
trated its abilities to crossjust about
any t%/peofterral n, includingsnow and
rough stony ground, and the M29C re-
tained al these qualities. In water it
was somewhat sow and it could not
operate in other than inland waterway
conditions, so its use in surf or roug
water wasvery limited. Butwhen used
correctly the M29C soon proved to be
a valuable vehicle. Its uses were le-
Iq|on, especialy during the many is-

and-hopg ng campaignsinthe Pacific

theatre. Once ashore they were used
to cross terrain that no other vehicle
could attempt, and they carried men,
supplies and even towed artillery us-
ing their rear-mounted towing pintle.
Rice fields were no obstacle and the
M?29C was equally at home crossing
sand dunes.

The M29C and the land-based M29
Weasels were used as ambulances on
many occasions. Another use was for
crossing minefields as the Weasdl's

round pressure was very low, often
00 low to set off anti-tank mines, A
technique was even evolved whereby

o Jﬁ;pe 2 KaMi

The Japanese army produced an
amphibious halftrack as early as 1930,
and tested it extensively before decid-
mﬂ that it was too underpowered for
full cross-country mobility and thus
turningtoother projects. However, the
idea of an amphibious armoured vehi-
cle of some kind was not entirely lost
and some low-priority experimenta-
tionwent onthroughout the 1930sinan
attempt to produce an amphibious
vehicle for the Japanese navy. One of
these projectswas to add kapok-filled
floats to a Type 95 Kyu-Go light tank,
thetank/fl oat combination bei ngproR‘-3
eled by two outboard motors, T

ideawas to produce atank-landing or
river-crossing system only, but
although the floats worked the com-
bination was very difficult to steer and
the project was abandoned at thetrias

stage,

agut the idea of making the Type 95
Kyu-Go into an amphibious I|c};]t tank
did not disappear. Instead of the float
devicesitwasdecidedtoredesignthe
hull of the Type 95 and use stedl pon-
toonsforeandafttoprovidebuoyancy.
The wheels, track, suspension and en-
gine (along with many other compo-
nents of the Type 95) were retained,
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the Weasels could be controlled re-
motely using hand-operated cords, but
thistechnique had itslimitations. The
Weasdls were dso very reliable: they
rarely broke down and their track life
was [ater found to be far in excess of
anticipations. ]

The M29C was ds0 used by sgnd
units, for its ability to crosswater and
land impassable 'to other vehicles
made it a very valuable wirelaying
vehicle. But it was as a supply or per-
sonnel carrier that it was most useful.
Although unarmoured, M29Cs were
often used to carry armed troops
across water obstacles and [and them
in front of an enemy position, other
M29Csthen following up with ammuni-
tion and supplies

(I)?% the time the war ended about
8, M29C Weasels had been pro-
duced, and ordersfor afurther 10,000
were then cancelled. But the M29C
concept had been well established by
then and since 1945 many follow-on
designs have been produced.

VI29Cs were used by severa of the
Allied armies. The British army made
use of anumber during 1944 and 1945
and for a few years after that. Some
European armies used them for years
after the war, and numbers can <l be
found in civilian hands, hard at work
over swampy terrain.

aoecification
29C
Crew; 1+3
Weights: unloaded2195kg(4,8401b);
loaded2740kg(6,0401b); payload
390 kg (8601h
Powerplant: one Studebaker Model 6-
17750 tg)ﬁtgol enginedeveloping55.9 kW
2bnp
imensions:lengthoverall4.794m
15ft8.75in);lengthoverhul[4.4m
14ft5.5in); width1,7m(5ft7in);
height1.797m(5ft10,75in)
e iR (36,0 b Mo
: .4 mph); maximum
water speed( about 842 kmvh (4 mph)
Armament: none

but the hull became alarger and bul-
kier shape. Largedabsof armour plate
were used on the hull, which had in-
built buoyancy chambers, and a rede-
signed turret”carried a 37-mm anti-
tank gunwithaco-axial 7.7-mm (0.303-
in) machine-gun. Special-to-role ex-
tras included a il %(qup, and drain
holes were inserted into the road
wheels. Inthe water the two steel pon-
toons were held in place by securing
clamps, and once ashore the pontoons
were discarded. Steering was
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American personnel undergo a rather bumpy ride in an M29C Weasel over
swampy terrain. The rear-mounted rudders can be clearly seen, and these
were lowered once the vehicle actually entered the water.

TheM29CStudebaker Weasel was used as an amphibious cargo carrier, but
could be used to carrypersonnel. Although small, it could carry useful loads
over almost any type ofterrain, and oncein the water used its tracks to
provide prop ulsion at slow but steady speed.

effected by rudders on the rear pon-
toon, controlled by cables from a
steering wheel in thé turret. Asthere
wasvery little freeboard when floating
a trunking arrangement was usually
erected around the engine intake
grills on the hull top.

~ The amphibious light tank was de-
signated the Amphibious Tank Type 2
Ka-Mi and it went into production dur-
ing 1942. Compared with the land-
based light tanks it had severd innova-
tions, not the least of which wasradio

The Type 2Ka-Mi amphibiouslight
tank was the most commonly-used of
the Japanese swimming tanks. 11 had
pontoon floats fore and aft to give
most of the swimmingbuoyancy, and
the bulky hull also had large
buoyancCy chambers to provide even
more notation oncein the water.




and a telephone intercom system for
al crew members. Compared with
land-based tanks, the Type 2 dso had
an increase in crew numbers: the
Type 95 Kyu-Go had a crew of only
three, but the Type 2 could house five,
mainly as a result of the increased in-
ternal volume of the hull. One of this
increased crew was a mechanic who
looked after the engine and the power
transfer from the road wheels to the
two propellers that drove the vehicle

inwater. )
For its period the Type 2 Ka-Mi was
a su ul little amphibian, and was

used operationally on severa occa-
sions by the Japanese navy. However,
it sufféred the fate of most Japanese
armour, being used in dribs and drabs
to provide purely local infantry sup-
port. By 1944 they were more often
than not used simply as land-based
pillboxes in attempts to defend islands
against invasion, which was a waste of
their amphibiouspotential. Their other
problem was that there were never
enotagh of them. Japanese industry
could never produce enough to meet
demands, and as every vehicle was
virtually hand-built production was al-
ways dow. But for al that the Type 2
Ka:Mi wasone of the best designs of its
period,

Specification

Type2Ka-Mi

Crew.5

Weights: with pontoons 11301 kg

GERMANY
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24,914 |b); without pontoons 9571 kg
21,100 Ib)

owerplant: one 6-cylinder air-cooled
diesdl devel oping82kW (110hp)
Dimensions. lengthwith pontoons
7.417m(24ft4in);lengthwithout
Bontoons4.826m(15ft10|r?;mdth

.79m(9ft 1.8in); height2,337m(7ft

L and-Wasser-Schlepper

In 1936 the German army general staff
called upon Rheinmetall Borsig AG to
develop a special tractor that could be
used in amphibious operations. The
idea was that the tractor could tow be-
hind it a specia trailer that could aso
float, capable of carrying vehicles or
other cargo u§3to a weight of about
18000 kg (39,683 Ib). Afloat the tractor
would act asatug for thefloating trail-
er, but once ashore the tractor would
haveto pull the trailer to a point where
it could be safely unloaded. )
Rheinmetall undertook the project
and produced the Land-Wasser-
SchlepPer (land-water tract_(ég or
LWS. The LWS was ver% basicelly a
motor tug fitted with tracks and was a
large and awkward-looking machine
that nevertheless turned out to be a
remarkably workmanlike vehicle. The
LWS had aflat bottom on each side of
which were two long sets of tracks. On
each side four sets of road wheels
were suspended in Falrs from leaf-
spring suspensions. The LWS had a
pronounced bow and on top was a
cabin for the crew of three men and
spece for afurther 20. What appeared
to be a smal funnel was in fact an air
intake for the engine. At the rear, or
stern, two large propellers were
placed for water propulsion. To round
off the nautical flavour of the LWS the
sidesof the crew cabin had portholes.
In contrast the floating trailer was a
large dab-sided affair that, on land,
moved on wheels located on one axle
forward andtwo at therear, At therear
aramp could be folded down for load-
ng, a typical load being an SdKfz 9
18-tonne halftrack whose crew trans-
ferred to the LWS for the water jour-

ney.
ethe LWS and trailer concept was

conducted through a series of trials
with no great sense of urgency until the
aftermath of May and June 1940
brought the Er_ospect of 'Seelowe FOp—
eration 'Sea Lion', the invasion of the
UK) to the forefront. The LWS and trail-
er could no doubt have been used for
such an operation but it was redly in-
tended for the calmer waters of inland
water obstacles, Even so the LWSwas
pushed with a greater sense of urgen-
cy for awhile, but the project never
really got off the ground and'by 1941 it
had been abandoned. )

One point that counted against the

-

Performance: maximum land

37km/h %3 mph); maximumwater

?)eed9.6 km/h (6 mph); land radius
99,5 km (125 miles) ; water radius

149.6km(93miles)

Armament: one 37-mm gun and two

7.7-mm (0.303-in) machine-guns

LWSwasthat itwasunarmoured, andit
was felt that armour would be needed
for any operations likely to be under-
taken. It was also felt that the floating
trailer was a bit cumbersome so a new
idea was taken up. The overall layout
of the LWSwas retained, but thistime
the trackwork and suspension of a
PzKpfw IV tank was used to carry a
Ilfghtly armoured floating chassis. Two
of thése vehicles, known as Panzer-
féhre or PzF, were supposed to carry a
Iarga(e pontoon between them with the
tank or other load on it. Thus the PzF
would have been aferry rather than a
tractor, but the whole project was
abandoned during 1942 after two pro-
totxpes had been built and tested.
fter 1945 the LWSwas capturedin

This Type 2 Ka-Mi light amphibious
tank has its forward pontoon float
detached andresting on theground,
clearly showing the large size of this
component. The truckis a 2-ton
Nissan 180 cargo vehicleproduced
duringthelatter stagesofthewar in
the Pacific.

Germany and brought to the UK for a
th_)tr_g%Jg technical evaluation by the
ritish,

ecification
e

Crew: 3+20

Weight: 13000kg(28,6601b!
Powerplant: oneMaybachHL 120
TRM V-12 engine devel oping
197,6kW/(265 hp) .
D!mensonsIen%th8,60m(28ft2.6|n);
widths. 16 m(107t4.4in); height3.13 m

ggfft 331n) .

formance: maximum road speed

40km/h(24.85m hg;mammumwaier
speedunloaded 12, km/hf7.8mph);

road range 240 km (149 miles)
Armament: none

The German LWS was built to carry up to 20 men and a crew of 3, and it could
also tow a floating trailer carrying a vehicle or some form of weapon.
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Schwimmwagen

The term Schwimmwagen that is
usually aﬁplied to the amphibiousver-
sion of the military Volkswagen was
not strictly correct, for theterm merely
means amphibious vehicle. The cor-
rect designation was Schwimmfahiger
Gelandeng Typ 166, though the vehi-
cle was usually just called the
Schwimmwagen. It was originally de-
veloped during 1940 for use by air-
borne troops, and was supposed to
have a good cross-country perform-
ance coupled with an amphibious
capability. It was designed to make as
much use of existing Kubelwagen (the
military version of the Volkswagen)
components as possible. In the end
most of those built were used mainly
on the Eastern Front, and the produc-
tion reached a total of 14,625.

The Schwimmwagen was used to
supplement the various types of
motorcycle/sidecar combinations
used by reconnaissance and other un-
its. It was asmall, sturdy little vehicle
with a rather bulky body to provide
flotation, and with" a propeller at the
rear for water propulsion. It could seat
four men at a squeeze, especidly if
they carried al their equipment, for
internal space was rather limited. The
production line was at the V olkswagen
plant at Wolfsburg, and it was often
disrupted by Allied bombing raids be-
fore the line was closed during 1944,
mainly asaresult of raw material shor-
tages.

ut the German army demanded
more and more of these vehicles dur-
|n?1 the early war years, for the
Schwimmwagen was a handy little
machine. Apart from its reconnaiss-
ance role, many were used by com-
manders of al types of unit who found
them very useful for visiting scattered
units, especially over the wide ex-
panses of the Eastern Front. The vehi-
cle was powered b¥1 a 1.3-litre petrol
enginethat was slightly more powerful

than that of the K tibelwagen and which
gave the Schwimmwagen a better all-
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round performance. To make sure that
none of the cross-country power was
}_oséd special all-terrain tyres were
Itted.

The propeller used to drive the
vehicle in water was located on a
swinging arm at the rear, Before the
vehicle entered the water thisarm had
to be lowered to align the screw with
the drive chain, and once propeller
drive had been sel ected therest of the

g

transmission was isolated. Water
steering was_effected via the front
wheels. Despite its handiness in water
the Schwimmwagen proved to be
equally at home in the desert wastes of
North Africa, some ending in that
theatre with the Deutsches Afrika
Korps. Rommel made requests for
more, but instead the bulk of the pro-
duction went to the Eastern Front
where the air-cooled engine and the
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British troops maintain a captured
German Schwimmwagen that has
beenpressedintoAllied useasa
runapbout. They are working on the
propeller unit that was lowered as
the vehiclemovedinto thewater.
Note the overall chutétéy appearance
ofthe design, producedby the use of
notation chambers.

presence of more water obstacles
meant it could be used to better effect;
Rommel instead got Kubelwagens.
Many of the Eastern Front models
wereTitted with aspecial tank contain-
ing a very volatile fuel for starting
under winter conditions.

~ The Schwimmwagen was an attrac-
tive little vehicle and many were used
by the Allies, often as trophies but
more usually for run-abouts by Allied
commanders. Many still exist as col-
lector's items.

Specification
Schwimmfahiger Gelandeng Typ 166
Crew: 1+3
Wel Phts: unloaded 903.5 kg (1,992 |b);
ayload434,5kg(9581b)
werplant: oneVW 1.13litrepetrol
enginedevelopi n%18.64 kw g 5 hp)
Dimensions:length3.825m(12ft
6.6in);width1.48m(4ft10.3in); height
1615m(5ft36in) .
Performance: maximum road speed
80km/h(50mlplh ; maximumwater
eed 11 km/ rr_lr)h ; range400-
km (250-280miles
Armament: none

Waffen SSsoldiers from one of the SS
Balkan units are about to board their
Schwimmwagen during operations
againstpartisans. Duringsuch
operations the amphibious qualities
ofthis vehicle could often be used to
good advantage, aswater obstacles
werenoproblem.
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Halftracks

The need for the supporting arms to keep pace with the tanks was obvious to

serious students of armoured warfare in the 1930s, but wheeled vehicles were

roadbound and tracked support vehicles seemed an extravagance. Halftracks

appeared to be the answer, and Germany and the USA built them by the thousand.

etween 1939 and 1945 the

mobility of the halftrack
imparted to al arms the ability
to move at a pace that had not
been even contemplated in 1918
Halftracks of all kinds moved
infantry, combat engineers, Sg-
nallers and artillery around the
battlefields of WorldWar |1 at
speeds not even the prophets
of armoured warfare had envis-
aged. Instead of the long lines of
marching infantry that advanced
across the battlefields of 1918,
the front-line soldier of 1945
moved in formations of halftracks
carrying not only the vanguard
of the infantry but also all the
support arms.

The impact of the internal
combustion engine on the battle-
field isfrequently quoted with ref-
erence to the tank, but it was
soon learned that the tank by
itself could not operate without
support, of which the most impor-
tant was that furnished by the
infantry, followed by that of the
engineers and artillery. With the
latter two went al the other sup-
ply, command and communication
functions, which had to have the
mobility and speed of the tank.
The halftrack was the best way of
satisfying this operational require-
ment, and of all the nations
involved inWorldWar |1 the Soviet
Union was aone in not producing

S i,

An American halftrack - the classic Half-Track Car M2 - loaded with jerry cans of fuel comes

ashoreto reinforcethe Allied bridgehead.

such vehicles. Even the British,
with their penchant for the
tracked Bren Gun and Universal
Carriers, were pleased to receive
American halftracks, and the
Soviet Union aso used many
when it suited them to accept
such machines. The French devel-
oped many models of halftracks
but had little chance to use the
type in combat in 1940, mainly as
a result of the rapid acceptance of
armoured warfare principles by
their German opponents. It was
the Germans who made the best

use of the halftrack's capabilities,
and not even the massive output
of the American arsends can over-
shadow the impact that the
German halftracks made at the
time: even after a period of more
than 40 years that impact still
remains in the popular imagina-
tion. Thus, although the Americans
produced more of their halftracks
than can be easily appreciated, the
main emphasisin this study is on
the German halftracks, from the
tiny Kettenrad to the mighty
ScKfz 9.

But one factor must be borne
in mind when reading this sec-
tion; in cost terms, weight for
weight the halftrack was, and till
is, more expensive than the tank.
The high degree of technology
required to make the halftrack
reliable is such that each example
was an engineering achievement
purchased at high cost in time
and facilities. If only a small sector
of that effort had been diverted to
other weapons or equipment
things might have been different
for the German armed forces.
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SdKfz 2 Kleines Kettenrad

The SdKfz 2 kleines Kettenrad (SdKfz
standing for Sonder kraftwagen or spe-
cia vehicle, and kleines Kettenrad
(meaning small wheel-track or half-
track) was developed initialy for use
by the new German army and L uftwaf-
fe airborne and paratroop units, and
was supposed to be avery light ;?/pe. of
artillery tractor. It was origindly in-
tended asatowing vehiclefor the spe-
cialized3.7-cmPak 35/36 anti-tank gun
developed for the airborne role, and
aso for the range of light recoilless
gunsthat had also been developed for
use by these ialized troops.

The first of these small tractors en-
tered service in 1941. The initial ser-
vice model was the NSU-101, a small
but complex vehicle that could carry
three men, including the driver who
sat behind his steering bar close to the
centre of the vehicle. The relativel
long trackstook up much of thelengt
of the vehicle on each side, and the
engine was located under and behind
the driver. Two men could sit at the
rear, facing backwards, and the equip-
ment to be towed was connected by a
hitch at the rear. Apart from light artil-
lery pieces the vehicle could aso tow
a specially-designed light trailer that
could carry ammunition or fuel, and
very often the seating for the two extra
men was removed to make more room
for cargo and supplies.

By the time the Kettenrad entered
service its main intended use had pas-
sed with the mauling of the Luftwaffe
airborne forces on Crete. Thereafter
the German airborne formations
fought as ground troops, and the need
for their light artillery tractors was no
longer pressing. Accordingly the Ket-
tenrad was used mainly as a supply
vehicle for troops operating in areas
where other supply vehicles could not
move without difficulty. While the little
Kettenrads could carry out supply mis-
sions over seemingly impassable
tracts of mud or sand they could not
carry very much, and their towing
capacity waslimitedto 450 kg (992 1b).
Thiswasoftenadrawback compound-
ed by the fact that relatively few Ket-
tenrads were built, so the few that
were available were usually reserved
for really difficult missions. At one

GERMANY

SdKfz 10 leichter Zugkraftwagen It

From the mass and weight of the 18-
tonne SdK fz 9the numerical sequence
changed back to the lightest of the
artillery tractors, the SdKz 10leichter
Zggl_(ren‘tyvagen It. This light tractor
had itsoriginsina 1932 army require-
ment, and the development work was
carried out by Demag of Wetter-Ruhr.
The first prototype was completed
durlré? 1934 andin1937 theproduction
model (the D 7) emergi . This re-
mained In production until 1944 withits
basic form virtually unchanged, and
later attempts to replace this model
never did get very far sincethe origin-
d Wals deemed more than adequate for
itsrole.

The task was to tow light infantry and
other weapons, and to carry the
weapon detachment of u&) to e|§ht
men, Theseweaponsincluded the 3.7-
cm (1.456-in) Pak 35/36 anti-tank gun,
the 7.5-cm (2.95-in) lelG 18 |nfant8/
support %L_Jn, andthelarger 15-cm (5.9-
in) slG33infantry gun. Other weapons
towedincludedlight anti-aircraft guns
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Above: ThelittleSdKfz2 kleines
Kettenrad was originally intended
for useasa Ught artillery tractor by
airborne units, but after Crete these
vehicles were more often used as
light forward area supply vehicles
for use over difficult terrain. Three
men could be carried.

point it was proposed that alarger ver-
sion to be known as the HK102 would
be produced. Thiswould have alarger
2-litre (122-cuin) engine (theoriginal
version had a 1.5-litre/91.55-cu in en-
gine) that could power alarger vehicle
le of carrying five men or a cor-
respondingly larger payload of sup-
plies. It reached the design stage but
?ot no further, since b¥1 1944 it was
inally appreciatedthat theK ettenrads
were an expensive luxury that the Ger-
man armed forces could no longer
afford and the type went out of produc-
tion,

Those Kettenrads in use in 1944
served up to the end, and there was
evenaspecidized typefor high speed
cable-laying to link up command posts
and forward positions. There were
actually two variants of this cable-
laying version, oneforla%//mg normal
telephone cable (SdKfz 2/1) and the
other for laying heavy-duty cable for
large switchboards (SdKfz 2/2). Both
mounted the cable drums above the
centre of the vehicle on a steel

and later in the war the 5-cm (1.97-in)
Pak 38 and 7,5-cm Pak 40 anti-tank
guns, The basic vehicle was also used
asthe basisfor the armoured SdKfz 250
series. Allinall the SdKfz 10wasavery
popular little vehicle that remained in
demand by all arms throughout the
war. Production was carried out at two
main centres, one of which was the
Sauerwerke In Vienna, but by 1943
production concentrated at the other
main centre (the Mechanische Werke
at Cottbus) when the Vienna plant
switched to other things. By German
termstheproductlon_totalswerelgrdge,
more than 17,000 being completed.
By far themost numerousof thispro-
duction total wasthe basic tractor but
as usual thisvehiclewas used for other
things. The first variants were pro-
duced as a reflection on the expected
nature of the coming war for three
variants, the SdKfz 10/1, SdKfz 10’2 and
SdKfz 10/3 were al produced as che-
mical warfare vehicles: thefirstwas a
specially-equipped chemica recon-
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framework and a signaller guided the
cable off the drums and onto the
ground using a cable guide.

ification
Sz’
Crew: 3
Weights: 1200 kg (2,646 Ib)
Powerplant: one eFd Olympia38
petrol enginedevel oping 26.8 kW

§6 hp)
imensions:length2.74m(8ft11.9in);

British soldiers try out a captured
SdKfz 2 kleinesKeéttenrad. The driver
satin a well between the two tracks,
with the enginejust behind him.

width1.0m(3ft3.4in);height1.01m
3ft38in)

ormance: maximum road speed
80 km/h(49.7 mph)
Armament: none

7

SdKfz 10 leichter Zugkraftwagen It
tractors are being used hereiin their
intended role to tovvs-cm (1.97-in)
Pak38anti-tankguns. Thevehicles

have their canvas covers stowed,
andtheguncrewskitand )
equipment is stowed at the vehicle
rear.



ThisSdKfZIO/4, a variant of the basic
| -tonne tractor, isfitted with a2-cm
(0.79-in) Flak 30 complete with its
curved shield and with the sides
folded down for action. Some of
these vehicles were fitted with
armoured cabstoprotect thedriver.
Extra ammunition was usually
carriedin a towed trailer.

naissance vehicle, while the second
and third were decontamination vehi-
cles _carrylrég equipment-cleansing
solutionsin drumsor atank. Very few
of these specia vehicles appear to
have been produced, and no records
survive of any ever being encoun-
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Maultier

The first winter of the war in the USSR
(1941-2) demonstrated to the German
army that most of itswheeled transport
wascompletely unableto deal withthe
dreadful muddy conditions produced
during the freeze-thaw weather that
marked the beginning and end of the
Russian winter. During these condi-
tions it was only the halftracks that
could make any headway, but to divert
the precious halftracks from their
operational purposes to carry out the
mundaneday-to-day supply functions
was obvioudy uneconomic, so it was
decided to produce low-cost halftrack
trucks. This was done quite Smply by
taking Opel and Daimler-Benz trucks
from the production lines and remov-
ing their rear axles. Intheir placewent
new dnveshafts connected to tracked
assemblies made from PzK pfw 11 run-
ning wheels and tracks. In itsdf this
was a considerable economic advan-
tage since the PzKpfw Il was then
going out of Iproductlor) and existing
capacity could be retained, making
the truck conversion an even more
cost-effective venture.

_ The new halftrack trucks were pro-
vided with the name Maultier (mqlel).
Inthe end the conversionsused mainly
Opel Typ S/SSM trucks, and in service
they were generally a success
although they tended to lack the over-
al mobility of the 'proper' halftracks.
Not surprisingly, their use was con-
fined to the Eastern Front, and the
vehl?leswere used mainly for routine
supply purposes.. )

?\Pot content with a good thing, the
Germans as ever were forced to em-
ploy the Maultiersfor yet another pur-

The German Nebelwerfer (rock-
et) batteries had become an estab-
lished part of the army artillery system

tered. It was different with SdKfz 10/4
and SdKfz 10/5, for these two vehicles
were produced to mount single-barrel
2-cm light anti-aircraft guns. the SdKfz
10/4 carried the Flak 30 and the SdKfz
10/5 the faster-firing Flak 38 from 1939
onwards. These two vehicleswere so
arranged that their sides and rear
couldfolddownto formaworking plat-
formfortheguncrew, andmany exam-
ples that operated in direct s%pc)j)ort of
ground formations (as opposed to the
vehicles used by the Luftwaffe) were
fitted with extraarmour over the driv-
er's position.

Aswas usud at the time, therewere
unofficial modifications to the SdKfz 10

by late 1942, and it was decided that
the Panzer formations should have
their own dedicated rocket units. At
that time most Nebelwerfer unitsused
towed launchers, so in order to keep
up with the Panzers a self-propelled
version was required. The halftrack
was the obvious choice as a startin
point, but as none could be alocat
the Maultier was pressed into use.
The basic truck was provided with a
fully armoured cab, engine cover and
hull. On the hull roof a 10-barrel laun-
cher known as the 15-cm Panzerwer-
fer 42 was placed. This launcher had
270° of traverse and 80° of elevation,
and it fired the 10 rockets in aripple.
The army ordered 3,000 of these con-
versions ‘with the understanding that
productionwould eventually switch to
the sSWS when production totals of the

seriesto carry locd ‘fieldfit weapons.
A not uncommon weapon sofitted was
the 3.7-cm Pak 35/36 anti-tank gun,
whichwasusually mountedtofiretor-
ward while still” fitted with its gun
shield. A lesscommonweaponwasthe
later 5-cm Pak 38 carried in a similar
manner, but these were less frequent-
ly encountered.

Specification

SdKfz 10

Crew: 8

Weight: 4900 kg %0,803 Ib
Powerplant: one Maybach HL 38 or 42
6-cylinder petrol engine developing
74.6kW(100hp)

latter allowed, which they never did
(apart from a small batch of pro-
totypes). The first of these Maultiers
was used during 1943, and had a crew
of three. The rockets were carried in
thelauncher, with reloadsin compart-
ments along each side of the lower
hull, A machine-gun was usualle\//I car-
ried. Some of these armoured Maul-
tiers were produced without the laun-
cher and were used to carry extra
rockets for the launcher vehicles, and
someof thesewere used by unitsother
than the Nebelwerfer batteries as
front-line ammunition supply vehicles,
although their armour was proof only
ﬁalnst small arms projectiles and
ell splinters.
ification
aultier (rocket launcher)

The light SdKfz 10 could mount either
the2-cm (0.79-in) Flak30 or theFlak
38. These guns could be used against
ﬁround targetsif required, asseen

ere. Thisisan SIKfz 10/4 with a Flak
30 and with the sides folded down to
provide a firing platform.

Dimensions: [ength4.74m(15ft6.6in);

\éVIS qtr;l.83m(6f t);height1.62m(5ft
.8in

Performance: maximumroad speed

65_Ikn;/h (40.4 mph); range 150 km (93

miles

Armament: see text

The Maultier was a makeshift
conversion ofan Opel truckinto a
half-tracked truck for use as a supply
vehiclein forward areas. The
schwerer Wehrmachtschlepper was
meant for thisrole, but could not be
produced in sufficient numbers so
the Maultier was produced.

Crew: 3
Weights: 7100 kg (15,653 1b)
Powerplant: one 3.6-litre 6-cylinder

trol engine )

imensions; |ength6.0m(19ft8.2in);
Vglf(iitGI‘Q.)Zm(ﬁt .6in); height2,5m

in
ormance: maximum road speed 38

km/h(30mph)
Armament: see text
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SdKfz 250 leichter Schiitzenpanzerwagen

The vehicle that was to become the
SdKfz 250 leichter Schitzenpanzer-
wagen series had its origins in the
same operational requirement pro-
duced during the mid-1930s that led to
the SoKfz 251 series. It was intended
that there would be both 1-tonne and
3-tonne halftracksto provide mobility
for the infantry and other units operat-
ing with the Panzer divisions, and the
1-tonnemodel becamethe SdKfz 250.

The SdKfz 250 was first produced by
Demag AG of Wetter in the Ruhr,
although later other concerns were
aso involved in manufacture. The
vehiclewasbased onthechesssof the
SdKfz 10 leichter Zugkraftwagen |-
tonne vehicle, but featured an
armoured hull with an oPen top to
accommodate the crew of five men
plus the driver. The first examples
were produced during 1939, and the
SdKfz 250 first went into action during
the May 1940 campaign in France.
Compared withitslarger counterpart,
the SdKfz 251, the SdKfz 250 halftrack
was built and used on a much smaller
scale but the type's production total
was impressive enough (5,930 were
made between 1942 and 1944) and by
the time the war ended no lessthan 14
official variants had been produced
(plus the usual crop of unofficial
variants), and from 1943 onwards pro-
ductionmodificationswereintroduced
to the hull shape to assist manufacture
while at the same time cutting down
the amount of raw materialsrequired.
Armour thickness ranged from 6 to
14.5mm (0,24 to 0.57 in).

The main run of SdKfz 250 vehicles
commenced with the SdKfz 250/1,
which had a crew of six men and car-
ried two machine-guns. There fol-
lowed a number of models equipped
for either radio (SdKfz 250/3) or tele-
phone (SdKfz 250/2) communications,
and a variety of weapon-carr |ng?
variants. These were armed with al

GERMANY

manner of weapons from an 8.1-cm
(3.189-m) mortar (SdKfz 250/7) to a 2-
cm anti-aircraft cannon (SdKfz 250/9).
Perhaps the oddest of these weapon
carriers was the SdKfz 250/8, which
appeared to be rather overloaded
with a short 7.5-cm (2.95-in) tank gun
ffrom the early versions of the PzK pfw
V tank) alied with aco-amal/ranglng
7.92-mm (0.312-m) MG34 or MG4

machine-gun. Thereweretwovariants
that were alocated their_own specia
des?natlon numbers. One was the
SdKfz 252 which was supposed to be a
specia ammunition carrier tome a
trailer; the reshaped and fully-
enclosed interior was meant to carr

ammunitionfor Sturmgeschiitz(assault
gun) batteries, but only a few were
made before it was realized that the
ordinary SdKfz 250 could carry out the
rolejust aswell and the SdKfz 252 was
thusreplaced by the SdKfz 250/6 which
could carry 70 7,5-cm rounds. The

other special version was the SdKfz
253 which acted as an observation post
for the Sturmgeschiitz batteries and
was given a special radio fit.

Other SdKfz 250 variants included
the SdK fz 250/9, aspecia turretedver-
sion for the reconnaissance role; the
SuKfz 250/12 range-finding and artil-
lery survey model; lightanti-tank mod-
elsarmedwith either a 37-mm 61.456—
in) anti-tank gun (SdKfz 250/10) or a
special ‘'taper-bore’ 2.8-cm (21.1-|n)
heavy anti-tank rifle (SdKfz 250/11);
and various types of command and
communication models. Unofficial ver-
sionsmounteda2-cmanti-aircraftcan-
non, andtherewasat |east oneattempt
to mount a 5-cm (1.97-in) anti-tank gun.
_ The SdKfz 250 series were popular
little halftracks, and they remained in
production right up till the end of the
war. They were Sg)épensve to produce,
but they were used on every front and
in service proved reliable and sturdy.

SdKfz 11 leichter Zugkraftwagen 3t

The SdKfz 11 leichter Zugkr.aftwagen
3t series had asomewhat difficult early
development life, for the first versions
that eappeared in earl?:| 1934 were pro-
duced by two firms, Hansa-Lloyd and
Goliath"who later combined to form
Borgward AG. For various reasons de-
velopment of these early vehicles pas-
sed to Hanomag of Hanover, which be-
came responsible for the series from
then onwards, and by 1939 the SdKfz 11
leichter Zugkraftwagen 3t was in full
production. )

The basic SdKfz 11 wasintended for
use primarily as an artillery tractor,
and once in service it became a stan-
dard tractor with 10.5-cm (4.13-m)
leFH 18 field howitzer batteries, and
was later used to tow 7.5-cm (2.95-in)
Pak 40 anti-tank guns. In fact the SdKfz
11 was 0 successful with the leFH 18
batteriesthat thelarger SdKfz 6 which
was aso meant to tow these howitzers
was phased out of productioninfavour
of thelighter (and lessexpensive) trac-
tor, The SdKfz 11 tractors were aso
used by the Luftwaffe to tow light flak
weapons such as the 3.7-cm (1.456-in)
Flak 36 and 37, and it wasby thearmy's
Nebelwerfer (literally smoke-thrower)
bgggrles that the SdKfz 11 was mainly
u

Déspi tetheir namethe Nebelwerfer
units were primarily rocket troops
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firing their missilesto bolster artiller
barra%es. The Sd'’Kfz 11s used wit
these batteries not only towed various
multi-barrel launchersbut aso carried
spare rockets, launcher frames for the
statically-emplaced launchers and the
crews to carry out the fire missions,
Sincethe Nebelwerfer unitswere sup-
posed to retain their smoke-producing
skillsfor laying down smokescreensat
times, some fz 11s (the SdKfz 11/1
and SdKfz 11/4 models) were fitted
with smoke-generating equi pment but
this could usually be removed for the
more usual rocket-firing duties. These
smoke-generating models had a crew
of only two, compared with the nine
that could be carried when the vehicle
was used as a tractor,

Two variants, the SoKfz 11/2 and
SdKfz 11/3, were produced specifical-
ly for the chemical warfare decon-
tamination role. These two vehicles
could carry more equipment and de-
contaminants than the smaller SdkKfz
10 equivalents, and were intended for
use with larger etwlpments such as
tanks; but aswith the smaller vehicles
few appear to have been produced
and no records have survived of any
being encountered. No doubt they
were converted to become normal
tractors, )

Atonepoint several production cen-

The SdKfz 250/10 was armed with a
3.7-cm(1.456-in) Pak 35/36 anti-tank
gun, and wasjust one ofa long string
of variantsofthislightarmour ed
carrier. Other versions carried
machine-guns and even 7.5-cm
E2.95-in assault howitzers

the SdKfz 250/8).

ecification

Kfz 250
Crew: 6 ]
Weight: 5380 kg 11,86I|b%_|
Powerplant: oneMaybachHL 426-
(7:yI|nder petrol engine developing

4.6kW(100hp)
Dimensions:|ength4.56m( 14ft
11.5in); width 1.945m(6ft4,6in);
height1.98m(6ft6in)
Performance: maximum road speed
59.5km/h(37mph); roadrange299km
8186mlles);gr ient24°; fording

.75m(29,51n)
Armament: seetext

treswerebusy churningout SdKfz 11s
and it was one halftrack that remained
in production until the end although by
then only one factory, Auto-Union at
Chemnitz, was in full spate. The Borg-
ward plant at Bremen was supposed to
remain in production, but was dam-
aged by bomber raids and could turn
out components only. By then some
changes had been made to simplify
manufacture. The metal superstruc-
tures of the early modelswas replaced
by wooden units, and to increase the
operational radius of the new vehicles
increased fuel capacity was intro-
duced (the normal tankage being 110
litres/24.2 Impgal). Theneedforthese

An SdKfz 11 leichter Zugkraftwagen
3t oftheAfrika Korps towsa 10.5-cm
(4.13-in) leFH 18field howitzer soon
after thearrival of the Korpsin North
Africaiin 1941 - hence the pith
helmets (soon discarded). This
tractor was developed by Hanomag
alggz‘rermmed in production until

tractor vehicles by 1945 was such that
many were in use towing far heavier
artillery pieces (and other loads) than
those for which they were intended,
one example of which was the Iar%e
8.8-cm (3.46-m) Pak 43 and Pak 43/41

anti-tank guns.



ecification
ggKfle

Crew:9
Weight: 7100kg(15,653 Ib)
Powerplant: oneMaybachNL 386-
cylinderpetrol devel oping74.6 kW
[00hp)

imensions;len th5,48m517_ft
11_.7|ni;W|dth1. 2m(5ft11.7in);
height 1.62 m (5ft3.8 in)

ormance: maximum road

53km/h(33mph); range 122km(76
miles)
Armament: see text

The SdKfz 11 leichter Zugkraftwagen
3twasprimarily used asa tractor for
medium field artillery such as the
10.5-cm(4.13-in) howitzer and 7.5
cm(2.95-in) Pak40anti-tankgun.
The SdKfz 11 was so successful

that it Iargseljy super seded

the bigger SdKfz 6.

GtRMANY

SdKfz 251 mittlerer Schiitzenpanzerwagen

The SdKfz 251 mittlerer Schiitzenpan-
zerwagen series of halftracks had its
origins in the same staff requirement
as the SdKfz 250, but whereas the
SdKfz 250 was a light 1-tonne vehicle
the SdKfz 251 was classed as amedium
mittleref) 3-tonne vehicle. The SdKfz

51 wasaproduct of theHanomagcon-
cern, based at Hanover, but the hull
and superstructurewere produced b
Bussing-NAG. The bassof the SdKfz
251 wasthe SdKfz 11 leichter Zugkraft-
wagen 3-tonne artillery tractor half-
track, and the first production exam-
pleswereissuedtothe 1¢ Panzer Divi-
son earlgém 1939, o

The SdKfz 251 was primarily an
armoured personnel carrier capable
of carrying up to 12 men (a complete
infantry section), and it was this SdKfz
251/1versionthat wasproducedinthe
greatest numbers. Armedwith at least
two machine-guns plus the carried
crew weapons, the SdKfz 251/1 was a
veri useful flghtl_nﬂ platform capable
of keeping up with the fast-moving
Panzer formations. No fewer than four
differing hull versions were intro-
duced, mainly asaresult of theneedto
churn out more and more vehicles to
meet the ever-expanding demand of
front-line troops, but that was nothing
compared to the number of variants
produced for other roles. Armour
varied in thicknessfrom 6 to 14.5mm
(0.24t0 0.57in).

There were no fewer than 22 of
these special-purpose variants, plus
the usua local and unofficial modifica-
tions, They ranged from weapon car-
riersof al kindstoambul ances, andin
between came observation vehicles
for variousforms of artillery, command
and communications versions (both
radio and telephone), versions car-
rying infra-red searchlights or anti-
arrcraftweaponsandeventank-killers
mounting long 7.5-cm (2.95-in) anti-
tank guns, Thefull listing is given else-
where in this studK, but perhaps the
most powerful of theweapon carriers
was a version of the basic SdKfz 251/1
known as the 'Suka zum Fuss (di-
vehomber on foot, or infantry Stuka).
This was the personnel carrier with a
tubular steel frame over the hull that
carried three rocket-launcher frames
oneachsideofthevehicle; 28-cm(11-
in) or 32-cm (12,6-m) rockets were

The SdKfz 251/20 was known as 'Uhu’ \
(owl) and carriedaninfra-red
searchlight toilluminate targetsfor
small grroupsof Panther tanksat

night.

hese variants wereproduced \

latein the war and were used mainly
on theEastern Front.

mounted on these side frames while
still intheir carrying cratesandfiredat
short ranges against fixed or area
targets. Theywerepowerful weapons,
eil%/ for street fighting, but other

Kfz 251 versions, such as the SdKfz
251/9 armed with a short 7.5-cm tank
gun, were far more accurate. There
was even aflamethrower version (the
SdKfz 251/16) and one model was a
late-war low-level anti-aircraft de-
fence expedient, the SdKfz 251/21
mountingthree 1.5-cmor 2-cmaircraft
guns (the MG151) on a single mount-

ing.
The SdKfz 251 in dl its forms was
produced in thousands and became a
virtual 'trademark’ of the Panzer forma-
tions. It wasused onall fronts, usually in
close co-operation with tanks, and
although the early versions displayed
some unfortunate reliability problems
the type settled down to"become a
rugged and dependable vehicle in
whatever role it was used.
ecification
Kfz 251
Crew: 12
Weight: 7810 kg g\}l7,218 Ib
Powerplant: oneMaybachHL 426-
cylinder petrol enginedevel oping

74,6kW(100hp)
Dimensions. len
width2.10m(6

th5.80m(19t0.3in);
10.7in); height1,75m

formance; maximumroadspeed
52.5km/h(325m .h); road range
fording0.6m(24in

); 2.0m(6ft6.7in)
Armament: see text

The badge on the front of this SuKfz
251/9 denotesthatitispart ofthe
schwere Kanonenzug of the
reconnaissance battalion of the 2nd
Panzer Division. Thisisanearly
example of the mountingfor thé 7.5-
cm(2.95-in) shortassaultgun usedto

providelocal fire support; this

vehicleisone ofsixin the company.
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SdKfz 6 mittlerer Zugkraftwagen 5t

The SdKfz numbers allotted to the artil-
lery halftracks used by the new Ger-
man army during the early 1930s did
not follow alogical sequence, and the
SdKfz 6 mittlerer Zugkra]‘twagen 5t
wasamediumtractor. Devel opment of
this vehicle commenced during 1934,
the early work being carried out by
Bussing-NAG in Berlin. There were
two main purposes. one was for the
SdKfz 6 to act as the main tractor vehi-
cle for the 10.5-cm (4.13-in) leFH 18
batteries, and the other was for the
engineer units, where the tractor
would be ableto tow the heavy combat
engt;neer equipment on trallers. In
both cases the vehicle could carry up
to 11 men, and more at a squeeze.
Production of the SdKfz 6 vehicles
was carried out by Bussing-NAG and
Daimler-Benz, but the numbers in-
volved came to no more than about
737. The main reason for thiswas that
the SdKfz 6 was rather an interim vehi-
clethat fell between two stools: lighter
vehicles could be used to tow the artil-
lery pieces, and it was really too light
for some of the heavier engineer
equipment. It was aso rather costly to
produce, so by 1941 a decision was
made to phase the vehicle from pro-

duction and replace it with the far less
expensive sSWS. Even so, it was late
1942 before production finally finished
and the vehicles aready produced
continued in use right until the war
ended, sometimes pulling artiller
piecesfar heavier than thosefor whicl
the type had been designed.

Two versions of en%ne were pro-
duced for the SdKfz 6, the first de-
velopi n%67.l kW (90 hp) and the later
version 4.6kW§1 0hp), Surprisingly
enough, the SdKtz 6 was modified only
dightly during its service career. Most
were produced as standard tractors
with seating for the artillery detach-
ment that could be covered by a can-
vas tilt, but there were aso three
weapon-carrier variants. Thefirst was
the 7.5-cm SIf L/40.8 and never really
got past the prototype stage; it was an
attempt to produce a mobile 7.5-cm
(2.95-in) gun for use with cavalry units,
and at least three prototypeswere pro-
duced between 1934 and 1935, The
type was never placed in production,
but at least one was captured during
thefi%htinginNorthAfrica Thenthere
was the model known asthe 'Diana or
7.62-cm Pak 36(r) auf Panzerjager Sf
Zugkraftwagenbt, anattempttomount

The Czech-built Praga SdKfz 6s
featured longer track bogies than the
Bussing-NAG models, andhad
different wings. They were powered
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SdKfz 7 mittlerer Zugkraftwagen 8t

The SdKfz 7 mittlerer Zugkraftwagen
8t had its arigins in a series of Kraus-
Maffei design projectsthat dated back
as far as 1928, but it was not until an
army staff requirement for an 8-tonne
halftrack tractor wasmadein 1934 that
development really 19%%[ under way.
Between 1934 and a number of
trial versionswere produced until the
final version appeared in 1938 as the
SdKfz 7 mittlerer Zugkraftwagen. This
vehicle earned its primary fame asthe
maintractor forthewell-known8.8-cm
(3.46-in) Flak 18, 36 and 37 guns, but it
was aso used as a tractor for many
other artillery weapons including the
15-cm (5.9-in) sFH 18 and the 105-cm
(4,13-in) K

In its tractor form the SdKfz 7 could
carry up to 12 men and their kit, and
there was still space left for ammuni-
tion and/or other supplies. Thegunde-
tachment sat on open bench seats be-
hind the driver, and could be covered
by a canvastilt to keep out some of the
weather. The vehicle could tow
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by a Maybach HL54 TUKRM six-
C¥I|nder engine developing 86 kW
(115 hpz, 8|vin a maximum road
speed of 50 knvh (31 mph).

tured Soviet 76,2-mm (3-in) gunsin
a high armoured superstructure built
onto therear of an SdKfz 6. Thissuper-
structure was open and rather high
and the gun was placed on the vehicle
complete with its wheels and attenu-
ated trails. The gun was the Soviet
Model 1936 which was used as a dual
anti-tank/field gun. Only nine were
produced and again one was captured
in North Africa by the Allies, The third
SdKfz 6 weapon earner was the SdKfz
6/2, which mounted a 3.7-cm (1.456-in)
Flak 36 anti-aircraft gun on an open
platform behind the driver's position;
the sdesfolded down to act asawork-
ingplatformfortheguncrew. Thefirst
of these variants was produced during
1937 and most of them went to the Luft-
waffe. They had a crew of seven and
were widely used.

%)ecificati on

Kfz 6

Crew: 11

Weights: 8700 kg (19,180 Ib)
Powerplant: oneMaybachNL 386-
c;;l mder petrol engine developing
67.1kW(90hp)

Eﬁr" oA 140 N
Firstproduced in 1937, the SdKfz 6
AA variant mounted a 3.7-cm (1.456-
in) Flak36 onanopenpiatform. The
presence ofa crew member with
range finder da testhe picture as
earlyin thewar; later they were
withdrawn to save manpower.

Dimensions:length6.01m(19ft8.6in);
width2.20m(7ft2.6in); height2.48m
(8ft16in)

Performance: maximumroad speed
50 km/h (31 mph)

Armament: see text

- = =

The SdKfz 6 was originally planned to
tow the 10-5-cm (4.13-in) leFhlS
howitzer, but wasphased out of
production in 1942 aslighter tractors

like the SWS were equally capable
and the SdKfz 6 was too Ugh t for
heavier loads. Three weapons-
carrier versions were also produced.

Famous as themain tractor for the 88-mm Flak 18,36 and 37 guns the SdKfz 7 also towed a wide variety offield artillery.

Over 3,000 of these halftracks were in service by the end of 19:

2, andit wastill in widespread use at the end of the war .



weights up to 8000 kg (17,637 1b), and
most vehicleswerefittedwithawinch
that could pull up to 3450 kg (7,606 1b),
The SdKfz 7 proved to be amost useful
vehicle and was widely admired, A
captured example was copied in the
United Kingdom by Bedford Motors
with aview to manufacture for Allied
use, and the Itaian produced a near-
copy known as the Breda 61. But the
Germans carried on churning out as
many asthey could. By theend of 1942
there were 3,262 in sérvice. Not dl of
these were tr'%(/:tofr?h f%rd lt(ffle ;oad-
carrying capacity of the z 7 was
S.Jcﬁ/th%t it also made an ideal weapon
platform. )
The first of these weapon carriers
was the SdKfz 7/1, which mounted a
2-cm Flakvierling 38 four-gun anti-
aircraft mounting on the openrear. On
many of these vehicles the driver's
position and the engine cover were
rovided with armoured protection.
he SaKfz 7/1 was used extensively for
the protection of columnsin the field
and the four cannon proved deadly to
many Allied low-level fliers. Thiswas
not the only anti-aircraft version, for the
SdKfz 7/2 mounted a single 3.7-cm
(1.456-in) Flak 36 anti-aircraft gun. An
attempt was made to mount a 5-cm
(1.97-in) Hak41onaSdKfz7, butsince
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neither the gun nor the conversion was
very successful no further work was
carried out once trias had been com-
pleted. Some SdKfz 7swere also con-
verted to mount single-barrel 2-cm
cannon for anti-aircraft use.

Perhaps the oddest use for the SdKfz
7 was when existing vehicles were
converted to accommodate armoured
superstructuresfor use.as observation
and command pogtsfor V-2 rocket bat-
teries during 1944. The V-2 rockets
were prone to explode on their launch
stands as they were being fired so the
armour protected the launch crews.
How many of these Fuerleitpanzer auf
Zugkraftwagen 8t conversons were
madeisuncertain,

Production of the SdKfz 7 series
ceased during 1944, but by then num-
bers had been built by Krauss-Maffei
in Munich, the SauserwerkeinVienna
and the Borgward works at Bremen, In
the post-war years many were
%{)proprlated for Allied use, ‘and the

zech army used numbers for some
years.

Specification

SdKfz?

Crew: 12

Weights: 11550 kg (25,463 Ib)
Powerplant: oneMaybach HL 62 6-

schwerer Wehrmachtsschlepper

By theend of 1941 experienceinthe
field had demonstrated that the Ger-
man halftrack fleet was in some need
of revision. At the bottom end of the
range the 1-tonne and 3-tonne cargo
and supply/artillery tractorswerewell
capable of carrying on as they were,
but the medium to heavy range was
proving more complex, Itwasdecided
that the 5-tonne range would be dis-
continued since the 8-tonne range
would be required for heavy artillery
and other purposes. Thus an interim
between the 3-tonneand 8-tonne vehi-
cles was sought, but it had to be a
relativelylow-costsolutionforby 1941
the German war machine was being
stretched, not in capacity done but in
the range of types of equipment re-
quired: alow cost halftrack was thus
needed

The design accepted was a Bussing-
NAGoffering, andeventually became
knﬁwn as (tgv?/gchwerer Wﬁhrmachts—
schlepper , or army heavy trac-
tor) .(ﬂwaﬂ ntendednotsomuchforthe
Panzer or artillery formations but for
infantry units, for which it would act as
a general personnel carrier and sup,o—
lyvehicle, Accordinglyitwasvirtually
a half-tracked truck with virtually no
armour inits cargo-carrying form and
an open cab with a soft top for the
driver and one passenger. In order to
keep costs as low as possible the
tracks did not use the time-consuming
and expensive rubber capped tracks
of front-linevehicles, but Instead used
sin_ﬂl1e (Sjw-pi n all-steel tracks,

e SWS went into production at the
Bussing-N AG plantinBerlinand dso at
the Ringhofer-Tatra plant in Czecho-
slovakia, but production was ver
sow, ThesWSdid not haveavery hig
production priority and from time to
time Bomber Command weighedinto
disrupt thingsto an extent that in place
of the expected 150 vehicles ﬁer
month, from December 1943 (when
production commenced) to Septem-

ber 1944 only 381 had been delivered.
These serious shortcomingsin produc-
tion led to the hasty Maultier" impro-
visation, but SWS production limped
on almost until the end of the war and
some survived to serve the new Czech
arn_%foranumberofyeersafterthewar.
e small numbers produced did

not prevent the SWS from being sub-
jected to the usual special-purpose
variants. The basic truck model could
be converted to act as a rudimentary
front-lineambulancecarryingstretch-
ersunder acanvasawning mountedon
a frame. A specia front-line supply
version was fitted with an armoured
cab and engine cover, and a similar
arrangement was used for a projected
version that would have carried a 3.7-
cm Fak 43 anti-aircraft gun on a flat-
bed areaat therear; only afew of these
3.7-cm Hak 43 auf sWSversionswere
roduced. Another variant Froposed
ut built insmall numbersonly wasan
armoured version with ahull over the
rear. Ontheroof of thishul | wasplaced
a10-barrel launcher for 15-cm (5.9-in)
artillery rockets; 10 rocketswere car-
ried in"the launcher tubes and more
insidethe hull. This 15-cm Panzerwer-
fer 42 (Zehuling) auf SWSversion was

cylinder petrol enginedevelopin
1>(/)4.4kvvp(140h 9 ping
Dimensions:|ength6.85m(20ft3in);
width2.40m(7ft10.5in); height2.62m

I(_fgt 7.11n) )

formance: maximum road speed
50km/h(31 mph)

Armaments; see text

to have had a crew of five, but it is
doubtful if many actually reached the
service stage.

Although few were actually ar)ro-
duced when compared to the totals of
other German halftracks, the sWS
proved efficient enough in service,
andwasproportionately far morecost-
effective than some other models.

g;\)lecification
S
C

rew: 2
Weights: about 13500 kg (29,762 Ib)
Powerplant: oneMaybachHL 426-
<7:yl mder petrol engine developing

4.6kW(100hp) i
Dimensions:|ength6.68m(21ft11in);
width 2.50 m (8 f£2,4 in); height 2,83 m
(9ft34in)

During 1944 anumber of Maultier
trucks were fitted with armoured
bodies onto which the 10-barrelled
Panzerwerfer 42 was placed. Some
300 ofthese conver sionsweremade,
and were used to provide rocket
artillery supg;_ort for armoured
formations. Theyhad a crew of three
and most of the conversions were
made by Opel.

An SdKfz 7 mittlerer Zugkraftwagen
8t wascaptured in Worth Africa and
was extensively tested backin the
UnitedKingdom. It made such an
impression that Bedford Motors built
a direct copy, but this wasnot taken
into British Service. Theltaliansalso
built a copy known as the Breda 61.

The schwerer Wehrmachtsschlepper
was intended to be a low-cost
general-purpose tractor to fulfil a
number ofroles. Production started
during 1943 but alwayslagged
behind demand, leadingto the
development of the Maultier. This
version wasfitted with an armoured
cab as a forward supply vehicle.

Performance: maximum road speed
27km/h(16.8mph)
Armament: none
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SdKfz 8 schwerer Zugkraftwagen 12t

As has aready been mentioned, the
SdKfz designation followed no logica
sequence and the SdKfz 8 schwerer
Zugkraftwagen 12t was actually the
first of the German halftracks to be de-
veloped and produced. It consequent-
ly established many of the featuresand

esign details that were later to be
used on other German halftrack de-
signs. Theline of development that led
to the SdKfz 8 can be traced back to
WorldWar |, when Daimler-Benz was
involved in some early halftrack de-
sign work, one result of which was an
advanced vehicle known as the
Marienwagen, After 1919 Daimler-
Benz continued itsdevel opment work,
bringing out aseries of vehicles, one of
which attracted the attention of the
Red Army (in 1931 therewaseventalk
of a Soviet production order). This
appears never to have come about, for
instead the German army ordered a
model known asthe Daimler-Benz DB
S7. Later versionsfollowed the gener-
al layout of this 1931 vehicle, but gra-
dually more powerful engines were
fitted until the series reached the
Daimler-Benz DB 10.

The SdKfz 8 was deﬂ?ned as an
artillery tractor, and an artillery tractor
it remained throughout itsservice life.
There was only one variation, a 1940
conversion of what was probably onl
one vehicle to mount an 8.8-cm (3.46-
in) Flak 18. Thiswas used in action in
Francein May 1940, and thereafter no
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mention of this offshoot can be found.
The SdKfz 8 remained in production
until 1944 asanartillery tractor. Origi-
nally it was produced to tow two mod-
ernized ex-World War | artillery
Biec&s, the 15-cm (5.9-in) K 16 andthe
1-cm(8.27-in) langeMorser, astubby
howitzer. Asmore modern equipment
;:am_e into usethe SdhKfztﬁ SA" tcheg 'éo
owing weapons such asthe ,8-
cm Flgk Alef%cl)wd the even lar ?%—cm
6.7-in) K 18 long-range gun. The SdKfz
wasa so used by theL uftwaffeto tow
the ponderous 10.5-cm (4.13-in) Flak
38 and 39 anti-aircraft guns. At times
these tractors were called upon to tow
tank-carrying semi-trailers or other
forms of heavy trailer, but usually the
artillery batteries retained their vehi-
clesjealously.

By late 1942therewere 1,615 SdK fz
8sin service. Production was concen-
trated at two main centres, the Daim-
ler-Benz works at Berlin-Manenfelde
andthe Kruppwerkeat Mulhausen. At
one time some production work was
also carried out the Skodawerke at
Pilsen, and in the years after the war
the new Czech army used alarge num-
ber of SdKfz 8s, some of them lasting
until well into the 1960s

One variation of the SdKfz 8 was a
vehicle known as the HK 1601 This
differed from the normal Sdkfz 8 in
many waysand wasan attempt to com-
bine the features of the large 18t half-
tracks and the SdKfz 8. The prototype

appeared in late 1941 and after three
more had been built it was decided to
produce a batch of another 30. These
were apparently built and used on the
Eastern Front. They had acargo—glpe
body to carry the crew of 13, Produc-

tion of the SdKfz 8 ceased during 1944.
Specification
SiKfz 8

Crew:13

Weight: 15000 kg (33,069 |b)
Powerplant: oneM aybachHL 8512-
cyllndew)etrol engine developing
138.0kW(185 hp)

SdKfz 9 schwerer Zugkraftwagen 18

By far the largest of &l the World War
[I" halftracks was the mighty SdKfz 9
schwerer Zugkraftwagen 18, a vehi-
clethat had itsoriginsinarequirement
made during 1936 for aheavy recovery
vehicle to support the Panzer forma-
tions and tow disabled tanks. The de-
velopment_contract was awarded to
the Famo Fahrzeugwerke und Motor-
werke AG at Breslau, which became
the sole producer. The first example
appearedin 1936: thiswasthe FM gr 1,
and later came two other models, the
FM gr 2 and FM gr 3which used larger
and more powerful engines.

Inthe end both tractor and recover
versionsof the SdK fz9wereproduced.
The tractor version was the basic
SdKfz 9, which was used to tow the
German army's really heavy artillery
weapons and some heavy engineer

l_JlRment including bridging (for
which there was a tractor unit towin
bridge units on specia trailers an
car.rP/mg 15 men). Amonfq the heavy
artillery towed by the SdKfz 9 was the
24-cm(9,45-in)K 3(solargeithadtobe
towedinfiveloads), the Krupp 21-cm
(8.27-in) K 38, and the various Skoda
heavy howitzers and guns. The Luft-
waffe used a small number of tractors
totow the mobileversionsof the super-
heavy 12.8-cm (5.04-in) Flak 40. An
anti-aircraft gun was used on the onl
weapon-carrier version of the SdKfz
which appeared in 1943, This variant
carried a8.8-cm (3.46-m) Flak 37, and
the vehicle had an armoured cab. The
Sides of the rear firing platform could
be folded down to act as a working
platform for the gun crew, and there
were small outrigger arms to stabilize
thevehiclein action. Only one conver-
son was made. )

The recovery versions
two forms, the SdKfz 91 an

eared in
Kfz 9/2.
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The sdKfz 9/1 had a crane (Drehkran)
with a6000-kg (13,228-|b) lifting capac-
ity, but thiswas insufficient for some
lifting tasks and the SdKfz 9/2 was pro-
duced with a 10000-kg (22,046-1b)
crane. Outrigger legs were fitted on
the latter, and an extra jib was pro-
vided to SUSﬁend a counter-weight
when really heavy loads were to be
lifted. These vehicles were massive
equipments, and although they were
capable of dealing with tanks up to the
size of the PzKptw 1V they could not
handle the heavier Panthers and Ti-
gers. Since the SdKfz 9 was the only
recov_g‘y vehicle in use when these
'heavies entered service, away had to
be found and the type was used in
sections of three vehicles, at least two
being needed to recover Tigers from
some situations. In order to provide
them with more traction some were
fitted with a large earth spade at the

rear, but even so two vehicles still had
tobeusedtodragaTiger out of aditch,
and sometimes three to tow one in a
disabled state, The only answer to that
was to develop a heavy tracked recov-
ery vehicle, which duly appeared as
the Bergepanther.

Production of the SdKfz 9 ceased
during 1944, by which time the last
versions were powered by the same
Maybach engines as those fitted to
PzKpfw IV tanks. They were massive
vehicles that were certainly impress-
ive to look at, but one has'to bear in
mind that the basic tractor version cost
??701%8 Reichsmarks: a Panther cost

%)mification

Kfz 9

Crew: 9

Weight: 18000 kg (39,683 Ib)

A group of assorted British soldiers
take advantage ofa rideon a
captured SdKiz 8 schwerer )
Zugkraftwagen 12t, somewherein
North Africa. Thenormal capacity of
this vehicle was 13 men, butit has
been exceeded here. Thisisthe
tS)dalg‘C agnllery tractor version of the
z 8

Dimensions:length7.35m(24ft1,4in);
width2.50m(8ft2.4in); height2.81m
(9ft26in)

Performance: maximum road speed
51 km/h (31.7 mph)

The SKfz 9 schwere Zugkraftwagen
18t was the largest of the German
halftracks and was used to tow heavy
guns and similar _ec?ulpment, mainly
asarecoveryvehicle, somebeing
fitted with cranes andjibsfor this
role. Thisexampleis a heavy artillery
tractor and could carry niné men.

Powerplant: oneMaybachHL V-12
petrol enginedevel oping 186.4 kW
(250 hp)
Dimensions:length8.25m(27ft0.8in);
width1.60m(8ft6in); height2.76m
(9ft0.7 in)

Performance: maximum road speed
50km/h (31 mph)

Armament: none



JSA

It is difficult to condense the entire
story of the American halftrack into a
few hundred words, for to even list the
number of t%/pes would probably fill
thisstudy. The American halftrack de-
velopment history started during the
1920s, when some Citroen-K égresse
halftracks were purchased, and subse-
quent trials led to a long series of de-
velopment models before the hull of
the White Scout Car M2 wasallied with
a Kegresse halftrack suspension and
the ‘classic™ American halftrack
emerged as the Half-Track Car M2
thatwentintoproductioninearly 1941,
thefirst examafleﬁ reaching the troops
in May of that year.

Thereafter the halftracks rolled off
the assembly linesin their thousands. It
would be edsy to say that most of them
were personnel carriers, but also in-
cluded in the totals were mortar car-
riers, multiple gun motor carriages,
gun motor carriages, trucks and a vast
array of experimental types of all
kinds. All manner of weapons were
hung upon the basic halftrack chassis
at onetimeor another but among those
that were used in action were 57-mm
(2.244-m) anti-tank guns, 75-mm (2,95-
in) field gunsand even 105-mm (4.13-
m) howitzers. Anti-aircraft versons
carried varying multiples of 12.7-mm
(0.5-in) machine-guns, 20-mm cannon
and 40-mm Bofors guns. Combat en-
gineer equipment was another widely
carried load. CSeach model had racks
along the sides to carry anti-tank
mines). ]

It was the personnel carriers that
were the most widely used, and in
several versions. The early M2 was
supplemented by the later Half-Track
Personnel Carrier M3 which could dso
be used as a communications vehicle,
an artillery tow vehicle, and as an
armoured ambulance. The even later
Half-Track Personned Carrier MS dif-
fered in production methods and there
was aso aHalf-Track Car M9. Seating
varied between models from 10 to 13,
and there were various dispositions of
machine-gun mountings. The usua
arrangementwasa12.7-mmBrowning
at the front on alarge ring mounting
and a 7.62-mm (0.3-in) Browning on a
pintle at the rear. To this could be
added the weapons of the carried
troops, and the picture of halftracks
firing away as they went into action is
complete.’ It now seemsimpossible to
visualizetroopsoperating in Europein
1944and 1945withouthalTtrackssome-
where in the picture, for the Amer-
icans issued halftracks of al kinds to
their Allies, including the British who
started to use American halftracks
even before the flghtlrg in North Afri-
caended, Production of halftracks was
some 41,170 units.

FRANCE

American halftracks

Above: The American M3 halftrack
was such a widely used vehicle that it
becamea virtual trademarkoftheUS
Army and other Allied forces,
including the Red Army. ThisM3is
complete with the canvastilt, a
forward-mounted winch and the
‘pul pit'machine-gun mounting, here
with a 0.50-in (12.7-mm)Browning.

After the war the halftrack story did
not end, and even now is still not over
for thehalftrack in severa formsisstill
a front-line vehicle for the Isragl De-
fence Forces. Re-engined and refur-
bished for the umpteenth time, half-
tracks continue to be used by the
mechanized formations of the Israeli
army athough most have now been
relegated to the Reserve forces. Other
armed forces till use halftracks, but
now the most common use is as a re-
covery vehicle, arolethat commenced
during World War 11 with the Allied
forces. It should not be forgotten that
during World War Il one of the half-
track user nations was the Soviet Un-
ion, for large numbers were shipped
therefrom 1942 onwards. Rumour has
it that some still survive with some of
the smaller Warsaw Pact nations.

ﬁpecifi cation
3

Crew: 13
Weight: 9299 kg (20,500 Ib
Powerplant: one White 160AX6-
cylinder petrol engine developing
109.6kW(147hp) ]
Dimensions: length6.18 m (20t3.5in);
vglfdtSh_Z.)ZZm(Y t3.5in); height2.26m
t5in
ormance: maximumroad speed
64.4km/h(40mph); range282km (175
n%ggs ;'gradient 31°; fording0.81 m
in
rmament: one 12.7-mm 0.5-in2 ]
machine-gunandone 7.62-mm (0.3-in)
machine-gun

BB UnieKégresse P 107

Some confusion still remains as to the
actual manufacturer of the French half-
track known asthe P 107. Somerefer-
ences state it was produced by the
Unie concern while others refer to this
vehicleasthe Citréen-K egresse P 107.
The truth is that both companies pro-
duced the P 107, Citroen having what
may now be described as the design
parentage. Citroen employed Regres-
se for some years after the engineer's
return from Russia to France, and
accordingly Citroen produced a long

string of half-track designs using the
Kégresse rubber-based track under
the Citroen-Kégresse label, The P 107
was but one of these designs, and the
first of this type appeared during the
late 1930s The P 107 went on to be
among the more numerous of the many
French halftracks. )

The P 107 was produced in two
forms. One was an artillery tractor for
light field pieces and anti-tank guns.
Thisversion had asoft top coveringthe
spacefor the crew of fromfiveto seven

An early shot of the M2 halftrack,
taken when the USArmy was still
using the World War | helmets and
equipment. This vehicle still has the
original centre-mounted machine-

men, and lockers at the rear for
ammunition_and other supplies. The
second version, produced in smaller
numbers, was an engineer tractor.
This had an open cargo body behind
the cab and was used to tow trailers
carrying combat engineer qul pment
such as bridging pontoons. By 1939
both types were in French army ser-
vice in some_numbers. Both were
sound and reliable vehicles and the
demand for them was such that both
Unie and Citroen had production lines

un mount for a 0.30-inch (7.62-mm)

rowning machine-gun, and lacks
thesideracksfor anti-tankmines
that were often fitted to operational
vehicles.

devoted to them, hence the confusion
in name.

The events of May 1940 caused a
change of ownership for the P 107s.
Large numbers of both types of vehicle
fell into German hands and they had
another change of name, this time to
leichter Zugkraftwagen U 304(f). Al-
ways short of halftracks, the German
army took the type into immediate ser-
vice andthe Frénch hal ftracksthat had
¢ 16 towed Frenchanti-tank gunswere
used to tow German weapons such as
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the 3,7-cm (1.456-in) Pak 35/36 anti-
tank gun and later the hybrid 7.5-cm
(2.95-1n) Pak 97/38, But not content with
this use the Germans decided to go
one better, Deciding that the P 107 fell
into the same category asthe SdKfz 250
series, the Germans converted the
French vehicles to become substitute
leichter Schitzenpanzerwagen. The
French vehicleswere stripped of their
superstructures and fitted with
armoured hulls almost exactly like
those of the SdKfz 250 series andwhen
completed they were used in exactly
the same way as their German coun-
terparts (apart from the fact that some
were used as armoured ambulances).
The one 'French'’ feature the Germans
did not change was the forward-
mounted roller under the nose of the
vehicle, This was used to assst the
vehicle in and out of ditches and simi-
lar obstacles and proved so useful it
was not removed. Most of these con-
versions were retained for use in
France by the units based there, and
many wereused during thefightingin
Normandy in June 1944. Some of the
original tractors were aso encoun-
tered, so not al the P 107s underwent

USSR

the armoured conversion.
Specification
pP107

Crew: 5-7

Weights: emEzty 2350 k? 5,181 Ib);
loaded 4050 kg (8,929 b
Powerplant: one4-cylinder petrol

B soviet halftracks

For various reasons the Soviet Union
did not make great use of halftracks
during World War 11 other than em-
pIoKl ng American halftrackssupplied
to them under Lend-Lease. Oneof the
main reasons for this was the relative
cogtin @(ﬁense and production facili-
tiesthat the halftrack demanded, and
asthe Soviet Unionalready had alarge
and productivefull-trackedtractor in-
dustry geared to the requirements of
the various agricultural Five-Y ear
Plans, tracked tractorswere frequent-
ly used for artillery when halftracks
gwlgergjt otherwise have been consi-
ler

This suggests that the Soviets were
notinterestedinthehal ftrack concept;
but they were. They recognized the
strength of their mobi | |t¥ andhandlin
advantages, and in 1931 consider
the purchase of 12-tonne halftracks
from Germany. At that time their in-
terest was such that two indigenous
designs were placed into limited pro-
duction. Thesewerethe YaSP and the
Zis-33 trucks converted to the half-
track configuration, andlater also used
asartillery tractors. The YaSP was pro-
duced at Yarodavl and was aYa G-5
Komits truck fitted at the rear with a
halftrack suspension (derived from the
track system of the T-26 light tank)
alied to a new drive shaft from the
main engine a the front, The Zis-33
was a somewhat simpler vehicle that
retained the main rear drive wheel
alied to a halftrack suspension, and
was built using the Zis-5 truck.

The relative success of these two
design ventures engendered more
during 1936. Most of these did not get
very far. One was the VM Hkai), a
version of the Zis-6 light truck. In 1937
more models appeared, most of them
intended for the artillery tractor role,
They included a 1/4-ton model (the
VezdekhodsModel B), al'/2-tonmod-
el (theBM) and a2-ton model (theVZ).
Asfar as can be determined only the
latter two models actually got to the
EI‘OdUCtI onstage, and againthey were

alftrack conversions of existing
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enginedeveloping41.0kW 5()55 hp)

Dimensions; length 4.85 m{l
10,9 in); width 180 m (5 ft

ft
09 in);

height1.95m(6ft4.8in

Performance: max ro

speed 45 km/h

5\28mph); range400km(248.5miles)

rmament: none

trucks.

By the time 1941 came around the
Sovietarmedforceshadfew halftracks
in service compared with the number
of wheeled or fully-tracked vehicles.
Many of what they did havewere soon
logt during the German advances of
1941, and al captured German half-
tracks were pressed into Soviet use,
The Red Army soldiers soon learned
how useful these were, and from 1942
onwards there was a deliberate prog-
ramme to make use of even damaged
German halftracks. Hulks were sal-
vagedfrom battl efiel dsand stripped of
all useful items, especially therunning
wheel, tracks and drive components.
These were taken to the GAZ plant in
the Uralswhere they were allied with
GAZ-63 trucks to form GAZ-60 troop
carriers, The GAZ-60 used all manner
of German components, the most
favoured being those from the SdKfz
251 series of vehicles. Few of these
wartime expedient vehicles survived
the war years. ]

One other known Soviet halftrack
produced during 1942 was known as
the Zis-42. It was a 2'/»-ton semi-
tracked weapons carrier, but no other
details have survived o it does not
appear to have been produced in
quantity,

Above: thislittle Citroen-.Regresse
five-seater was one of many French
light hal ftracks that were used
during the | 920s to develop the
Ré%reﬁse rubber-based track. Many
of theselight halftracks werestill in
use in 1939, mainly as staffcars.

Left; The Soviets made extensive use
ofUSM3 halftracks supplied under
Lend-Lease, modifying them for their
own use. Here twoM3s of the Red
Army are seen fitted with 76.2-mm
(3-in) guns asimprovised tank
destroyers, an arrangement the US
army also experimented with.

Below: One of the most successful
Soviet pre-war halftracks, theZis-33
wasbuilt on a truck chassis. This
vehicleis seen with apropaganda
unit broadcasting news of Red Army
victoriesin the south to German
positionsin the north.

The Soviets made great use of captured German halftrack components to
construct hybrids like this GAZ truck.



Armoured
cars

Battles are often won as a result of a commander having more accurate information

than his opponent. For a long time, such battlefield information was provided by
the cavalry, but in the fast-moving mechanized war of 1939-45 it was the armoured

car that operated on many fronts, ranging far ahead of its parent formations.

he armoured car today retains

a niche in modern armoured
warfare largely unchanged since
the early days of World War I1: its
primary function was one of
scouting and reconnaissance.
The armoured car has this role
because it is generally much

faster and handier to employ than

the more ponderous tank, though
the armoured car does pay for
these attributes by being relative-
ly thinly armoured and lightly”
armed, if, indeed, it possesses any
armament at dl. In short, the
armoured car has to rely on
speed and manoeuvrability to
survive. However, its reconnais-
sance role is avitd one as
modern armoured and infantry
formations cannot operate with-
out knowing what is happening
‘on the other side of the hill".

By 1939 the armoured car had
settled into an established form.
It usually had a4 x 4 drive
configuration (although many
larger designs had as many as
eight wheels on four axles) and
it was usually purpose-built. This
did not prevent extemporized
designs, such as the early South
AfricanMarmonHerringtons,
from providing excellent service,
but generaly speaking most
armoured cars were designed
specifically for their job and were
not the hurried conversions from

A German Panzerspadhwagen or armoured car belonging t

g T oL V3

Waffen-SS on the Eastern Front in the summer of 1941.

commercial chassis that were the
genera rule inWorldWar |. The
role of the armoured car had also
been formalized, and by 1939 this
car and the little scout cars were
an integral part of the reconnais-
sance structure of virtually every
type of operational structure from
the German Panzer division to the
ordinary infantry division.

It would be safe to say that the
armoured car units had a relative-
ly free and easy war. Their casual-
ties were often heavy, but in gen-
eral they enjoyed the benefits of

operating well away from the
formal methodsand organi zation-
al structure of the rest of their
army, and they were thus able to
employ their own initiative and
tactics in away that was impossi-
ble in most other units. They
ranged far and wide, sometimes
took part in spectacular raids and
generally took the battle to the
enemy, but in dl armies their pri-
mary function was one of recon-
naissance. The success of the
armoured cars was not measured
in casudties and combat but in

e, ol ine .

o the 'Das Reich' Division of the

the quality and accuracy of the
information and intelligence
they were able to pass back to
the rear. Their armament was
primarily defensive, and although
superlativefighting vehicles, such
asthe Pumaand M8 Greyhound,
were put in service, it should be
borne in mind that perhaps the
most successful of the vehicles
described here was the little
Daimler scout car, a vehicle

type that survivesto thisday in
the British Ferret reconnaissance
vehicle.
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FRANCE

B B Automitrailleuse Panhard et

The Automitrailleuse Panhard et
Levassor Type 178 armoured car was
first produced in 1935, and was de-
veloped from a design known as the
TOE-M-32, whichwasintendedforuse
in the French North African colonies
and mounted ashort 37-mmturret gun.
Panhard used this design asabasisfor
a new French army requirement but

avethenew vehiclea4x 4 drivecon-
Iguration and moved theenginetothe
rear of the vehicle. The result was the
Panhard 178 and the armament varied
from a single 25-mm cannon on some
vehicles to two 7.5-mm (0.295-m)
machlneéguns on others, while some
command vehicles had extra radios
but no armament. The Panhard 178
\évasllgégwn a0 as the Panhard Mod-

e .

The Panhard 178 was put into pro-
duction for the French infantry and
cavalry formation reconnaissance
groups. Production was dow, but by
1940 there were appreciable numbers
available for the righting which fol-
lowed the German invasion in May.
Many of the Panhard 178s were in
widely scattered units and were un-
able to take much part in the fighting
that ensued, so many were seized in-
tact by the victorious Germans. The
Germans liked the sound design of the
Panhard 178 and decided to take it into
their own service as the Panzer-
spahwagen P 204(f), some of them
being rearmed with 37-mm anti-tank

uns and/or German machine-guns.
me of these were retained for garri-
son use in France, but others were la-
ter sent to the USSR, where the type
was used for behind-the-lines patrol
duties against Soviet partisans. Some
were even converted Tor railway use,
having their conventional wheels
changed to railway wheels, and many
of these 'railway’ conversions were
fitted with extra radios and prominent
frameaerials.

Perhaps the most unusual use of the
Panhard 178s took place in 1941 and
1942, when 45 vehicles, hidden from
the Germans by French cavalry units
followingthedefeat of 1940, werepre-
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pared by Resistance personnel for
prossble use against the Germans.

hese vehicles had no turrets, but
these were manufactured under the
nose of the Germans and fitted with
25-mm or 47-mm guns and/or
machine-guns. The armoured cars
were then secretly distributed
throughout centres of resistance main-
ly in unoccupied France, where many
were subsequently taken over by the
German forces when they took over
the unoccupied areas of France in
November1942.

After the Liberation the Panhard 178
was once more put into_production
during August 1944 at the Renault fac-

schwerer Panzerspahwagen SdK fz

The schwerer Panzerspahwagen
SdKfz 231 6x4 h armoured car
had its origins at the Kazan test centre
established in the Soviet Union during
the 1920s. There the German auto-
mobile industry developed an 8x8
armoured car chassisthat proved to be
too expensive for further develop-
ment, so a 6x4 chassis was tried in-
stead. This model used atruck chassis
as its basis, and originally this was a
Daimler-Benz product but later Bus-
sing-NAG and Magirus chassisand en-
gines were employed. These chassis
were fitted with suitable armoured
hulls and turrets, and modifications
were made to allow steering from
either end of the hull. Early trials de-
monstrated the need for stronger front
axles and revised radiators, and the
resulting vehicle was issued to Ger-
man army units during 1932. Produc-
tion continued until 1935, by which
time about 1,000 had been produced.

The 6x4 armoured cars were not a
great success but they were produced
at atime when the German army lack-
ed experience in the use of armoured
vehicles, and were thus invaluable as
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trai ninlg and preparation_equipments.
Using lorry chassis carrying armoured
hulls that were really too heavy for
their supporting structures, theé six-
wheeled armoured cars were under-
powered and had only limited cross-

Levassor Type 1/8

" -

tc;%l outside Paris. These new vehicles
had alarger turret with a47-mm gun,
and were later known as the Panhard
178B, The new vehicleswereissued to
the new French cavdry units and were
used for many years after 1945. Some
saw action in Indo-China, and it was
not until 1960 that the last of them was
taken out of service.

Specification

Panhard 178

Crew:4

Weight: (inaction) 8.5tonnes

glmensqnslen thoveral|4.79m(15ft
[2in);width2.01m(6ft7"Ain); height

2.31m(7ft7in)

231

country capabilities, Butwhenusedon
roads they were as as anything
ese available, and they were used to
good effect during the occupations of

ustria and Czechoslovakia during
1938 and 1939, and were dso used in

Two Automitrailleuse Panhard et
Levassor Type 178sare seen herein
German servicefollowing thefall of
Francein 1940. The Germansfound
these vehicles good enough for them
to takeinto their own service, and
many were used for anti-partisan
operationsin the USSR.

Powerplant: one6.33-litrewater-
cooled petrol engine developing
105bhp(78kW) ~
Performance: maximum road
72km[h(45mph);roadran?e km
(186mll%ford|ngo,6m(l t11Vzin);
radient40°; vertical obstacle0.3m
11% in); trench 0.6 m (11% in)

combat in Poland and France. Their
very appearance had great propagan-
daimpact, and they were accordingly
given great media coverage at the
time. After 1940 they gradually faded
fromfront-lineuseandwererelegated

Schwerer Panzerspahwagen SdKfz
231 armedwitha 20-mm(0.787-in
cannon. Thispre-war design used a

{2 truck chassis asitsbasis, but the

country use.

overall weight made the vehicle
unsuitable for prolonged cross-



mainly to training roles.

Early examples of the six-wheeled
armoured cars had provision for only
one 7.92-mm (0.31-m) MG 34 machine-
gun in the turret, but the version used
mainly by the heavy platoons of the
German army motorized unitswasthe
SdKfz 231. This had aturret mounting a
20-mm cannon, originaly the KwK 30
but later theKwK 38withahigher rate
of fire. Mounted co-axialy with this
cannonwasa?.92-mm(0.31-in)MG34,
and there was provision for an anti-
aircraft machine-gun on the turret roof.
The SdKfz 231 was used as a tactical
vehicle (undertaki n? acombat role in
direct fire support of motorized infan-
try units mounted on trucks or |ater on
halftracks), but at timesitwasalso used
in support of light reconnaissance units
for Panzer formations, Another vehicle
that was very similar to the SdKfz 231
wasthe SdKtz 232, whichwasbasically
a Sdkfz 231 fitted with a long-range
radio st that required the fitting of a
large and prominent frame aerial
abovetheturret and over the hull rear,
the turret acting as a support for the
forward part of the aerial. Another
similar vehicle was the SdKfz 263,
which ds0 had a large frame aeridl,
though on this vehicle the turret was
fixed and had provision for a single
machine-gun only. The SdKfz 263 was
used as a command vehicle.
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Specification

SdKfz 231

Crew:4

Weight: (inaction) 5.7tonnes
Dimensions: lengthoverall 5.57 m(18ft
6%in); width1.82m(5ft11!/2in);

height 2.25 m (7 ft4Vzin)

Powerplant: oneDaimler-Benz,

Bussing-NAG or Magiruswater-

cooled petrol engine developi n%
between 60and 80 bhp (45 and 60 kW)
Performance: maximum road speed

65 km/h (40 mph); maximum road
range250km(150miles); maximum
cross-country range 200 km (125

miles); gradient 20°; fording0.6 m(24in)

schwerer Panzerspahwagen SdK fz 231(8-Rad)

Almost as soon as the first six-wheeled
armoured cars were issued to the ex-
panding Germanarmy duringthemid-
19303 the German staff plannersreal-
ized that theg were not the vehicles
that would be required in the lon

term as they were underpowered an

lacked cross-country mobility, They
requested an eight-wheeled
armoured car with an engineto match,
and decided to develop a Bussing-
NAG 8x8 lorry chassis for use as an
armoured car. Development began in
full during 1935 and the first production
e1>é3317’nples were issued to the Army in

This 8x8 heavy armoured car was
known as the "schwerer Panzer-
spshwagen SdKfz 231, and to avoid
confusion with the six-wheeled
armoured cars with the same designa-
tion the new serieswas always suffixed
(8-Rad), and the troops knew the type
as the Achtrad. When the new eight-
wheelers appeared in service they
were among the most advanced cross-
country vehi Cle?c?/et produced, but the
high road-speed and mobility had
been purchased only at a high pricein
chassis complexity, for the [ayout was
hlghl%/ complicated, expensive and
dow to produce. The chassis had all-
wheel drive and steering, and fully in-
dependent suspension, and the vehi-
cle was even able to travel across the
thick mud of the Eastern Front. If the
vehicle had one major fault other than
its complexity it wasthat it was rather
high and showed up prominently in

combat. ) ) )
The SdKfz 231 series remained in
production until 1942, when it was
phased out in favour of the SdKfz 234
series. By then 1,235 had been pro-
duced, and thetyperemained inwide-
spread use throughout the war on all
fronts. The t;'/\?ewas particularly prom-
inent in the North African campaigns.

The SdKfz 231(8-Rad) had a turret
with a20-mm KwK 30 or KwK 38 can-
non with a co-axial 7.92-mm (0.31-in)
MG 34 machine gun. The SdKfz 232(8
Rad) was the radio version with a

rominent frame aerial, and the SdKfz

63(8-Rad) was a command version
with afixed superstructure in place of
the rotating turret, and featuring a
Iz;ré]e frame aeria for the Iong-rm?e
radio equipments carried. The SdKtz
233 had no direct six-wheeler equiva-
lent, foritmountedashort 75-mm (2.95-
m) tank gun (Stummelkanone) as used
on early PzKpfw [V tanks. Thisgunwas
mounted in an open compartment
formed by the removal of the normal
turret and there was only a limited
traversefor thegun. Thisvehiclehada
crew of only three men, and was used
to provide armoured reconnaissance
units with improved offensive power.

Schwerer Panzerspahwagen SoKfz
232s seen during a pre-war parade
in Berlin. These vehicleswere
eqwgped with a large and
cumbersome radio antenna
mounted over the turret which
remained static while the turret
rotated.

e T

Thefirst SdKfz 233 was issued during
late 1942 and proved to be hlgr?ly
effective, but there were times when
the gun's limited traverse and lack of
armour-piercing performance proved
tobealiability. However, when pitted
against the usual run-of-the-mill recon-
naissance vehicles it was likely to en-
counter, the SdKfz 233 was very effec-
tive and often provided covering fire
for other Achtrads.

Specification
SdKfz 231(8-Rad)
Crew: 4

Weight: (inaction) 8,3tonnes
Dimensions; lengthoverall 5.85m(19ft
2in);width2,20m(7ft2Vzin); height
2,34m ﬁ? ft81n)

Powerplant: one Bussing-NAGL8V-Gs
water-cooled petrol engine

This early example of a schwerer
Panzer spahwagen 231 (8-Rad) is
armed with a 20-mm (0.787-in)
cannon and shows the distinctive
spaced armoured stowage bin
mounted on thefront hull. Thesize
and bulkofthis vehiclein relation to
the armament carried can be seen in
this view; the complexity cannot.

developing 150 hp (112 kW)
Performance: maximum road speed
85km/h(53mph); maximumcross-
country 30km/h (19 mph); road
radiusof action270km(170miles);
cross-country radiusof action 150km
(95miles); fording L.Om(3ft 3/ain);
radient 30°; vertical obstacle0.5m
?1 ft 7°/4 in); trench 1.25 m (4 ft 1V«in)
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|ei chter Panzerspshwagen SdK 2222

WhentheNaziscameto power inGer-
many, the army was given a virtualy
freehand in selecting new equipment
for the expanding German armed
forces, and among the equipment re-
quested was a new series of light
armoured cars to be built on a stan-
dard chassis. The requirements laid
down by thearmy wereso demanding
that commercial models could not be
adapted to meet them, so an entirgl%
new designwas produced and in 1!
thiswasused asthe basisfor theleich-
ter Panzerspdhwagen SdKfz 221 4x 4, a
light three-man vehicle with a small
turret mounting asingle 7.92-mm (0,31-
in) machine-gun, From this evolved
the SdKfz 222 armoured car with a
dightly larger armoured turret with an
open top and the potential to mount a
Szﬂgtly heavier armament. The first
fz222 appearedin 1938 andthere-
after wasadopted asthe standard Ger-
manarmy armoured car for useby the
new divisional reconnaissance units.

The SdKfz 222 wes initialy referred
toasaWaffenwagen, orweaponsvehi-
cle, as it mounted a 20-mm KwK 30
cannon, aversionof thestandard anti-
aircraft cannon adapted for use in
armoured vehicles. Later the 20-mm
KwK 38wasalsoused. Mountedal on%-
Sdethiscannonwasa7.92-mm (0.3
m) MG 34 machine-gun, and this com-
bination |eft little room inside the turret
for the commander/gunner and the
radio operator, who werefurther res-
tricted in action by the use of awire
screen over the top of the open turret
to prevent hand grenades from being
lobbed into the vehicle, The driver
was situated centrally in the front of the
hull, and the superstructure was made
up from well-doped armoured plates
toprovideextraprotection. Duringthe
war the thickness of the front hull
plates was increased from 14.5mm
(0.57in) to 30 mm (1.181in) and the 20-
mm cannon mounting was adapted to
providemoreelevationfor useagainst
aircraft targets.

Once in widespread service the
SdKfz 222 proved to be areliable and
Eopularlltt_level"ucle. It served well in

rance during 1940, often racing far
ahead of the following Panzer columns,
and in North Africa the type proved
itself to be a very useful reconnaiss-
ancevehicle, although somewhat res-

=

USA

Armoured cars have long been afea-
ture of the American armoured
fi &r‘m ngvehiclescene, andin1940and
1941 theUSArmy wasabletoobserve
operational trends in Europe and so
develop a new armoured car with a
good gerformance, a 37-mm (1.45-in)
un, 6x6 drive, alow silhouette and
ight weight. In typical American
fashion design submissions were re-
quested from four manufacturers. One
of themanufacturers, Ford, produced
adesign known as the T22, and this
was later judged to be the best of dl

The American Light Armored CarMS
wasconsidered toolightin armour
by theBritish, but was otherwise
widely used. Themain gun wasa
37-mm(1.46-in)gunwitha7.62-mm
(0.30-in) machine-gun mounted co-
axially. A common addition wasa
12.7-mm(0.50-in) Browningmounted
ontheturret.
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Light ArmoredCar M8

tricted in its operational range by the
amount of fuel that could be carried in
the internal tanks, This restriction
proved to be a problem during the
invasion of the Soviet Union after 1941,
to the extent that the SdKfz 222 was
replaced by the SdKfz 250/9 halftrack
mountingthesameturret and usedfor
thesamerole. Inthewest the SdKfz 222
continued in service until the end of
the war, and in the Soviet Union the
typewas used for patrol dutiesinrear

aress.

The SdKfz 221 and SdKfz 222 were
nottheonlyarmouredcarsof theirline.
There was adso the SdKfz 223, which
could be recognized by alarge frame
aerial over the rear of the vehicle hull
asthevehiclewasused asacommand
and communications centre and car-
ried onlgoa single machine-gun. The
SdKfz 260 was a long-range radio vehi-
cle, used at higher command |evels
only, and the SdKfz 261 was similar.
The SdKfz 247 was a personnel and
storescarrier.

The SdKfz 222 was exported in some
numbers to China before 1939, and
once there was adapted to take awide
range of armament that ranged from
heavy machine-guns to light anti-tank
guns. Numbersof SdKfz 22 Iswereaso
sent to China.

ecification

Kfz 222
Crew:3
Weight: (inaction) 4.8tonnes
Dlm_enso_nslengt overall 4,80m(14ft
8Vzin); width 1.95 m (6 ft4%in); height
2.00m$6ft6%in withgrenadescreen
Powerplant: oneHorch/Auto-Union
V/8-108 water-cooled petrol engine
developing81hp(60kW)
Performance: maximumroad speed
80km/h(50mph); maximumcross
country 40km/h(25mph);road

radiusof action 300 km (187 millgg;

cross-country radiusof action 180 km

E%%On;ﬂ&s); gradient 20°; fordingO.6 m
in

The leichte Panzerspahwagen SdKfz
222isseen hereinitsusual form,
armedwitha20-mm(0.787-in)
cannon andMC 34 machine-gun. The
wiremesh anti-grenade screen roof
isinposition. Note the tool and fuel -
can stowage and the number of
stowage boxes on the exterior, asthe
interior wasrather cramped.

On the left is a SdKfz 223 light
communicationsvehiclewithits
largeanddistinctiveframeaerial; on
theright is a SdKfz 250/3 half track, a
type of vehicle that proved more
suitedtoserviceinthe USSR.




submissions and was ordered into K)Aro-
duction asthe Light Armored Car Mo.

The M8 subsequently became the
most important of al the American
armoured cars and by the time pro-
duction was terminated in April 1945
no fewer than 11,667 had been pro-
duced. It wasasuperb fightingvehicle
with an excellent cross-country per-
formance, and an indication of its
sound design can be seen in the fact
that many werestill inusewith severa
armiesuntil the mid-1970s. It wasa low
vehicle with afull 6x6 drive configura
tion, with the axles arranged as one
forward and two to the rear. The
wheels were normally well covered
by mudguards, but these were some-
times removed in action. The crew of
four had ample room inside the vehi-
cle, and the main 37-mm (1.46-in) gun
was mounted in acircular open turret.
A 7.62-mm (0.3-in) Browning machine-
gun was mounted co-axialy, and there
was a pintle for a 12,7mm (0.5-in)
Browning heavy machine-gun (for
anti-aircraft use) on theturret rear,

A clox cousin of the M8 was the
Armored Utility Car M20, inwhichthe
turret was removed and the fighting
compartment cut away to allow thein-
tenor to be used as a personnel or
suppliescarrier. A machine-gun could

USA

Although the Staghound armoured car
was an American product, it was not
used by the American forces, dl the
output ROI ng to the British army and
other Allied and Commonwealth
forces. The design had its origins in a
US Army requirement for a heavy
armoured car which was not produced
despite the building of prototypes
since the requirement was changed to
acall for amedium armoured car. Fol-
lowing the drawing uﬁ of a specifica-
tion, which was much influenced by
input from British experience in com-
bat, two vehicles emerged, One was
the Light Armoured Car T17, a 6x6
vehicle by Ford, and the other the
Li Ight Armored Car T17E1 from Chev-
rolet.

Only relatively few of the 6x6 TI7
armoured cars were produced, as by
the time the type was ready for pro-
duction the requirement for a large
6x6 vehicle appeared to have passed.
However, the 4x4 T17E1 went into
large-scale production even though
the US Army no longer had any re-
%1U|rement for the design. The British

ank Mission asked for an initial batch
of 300, but more orders followed and
by the end of 1942 the first examples
were coming off the production lines,
After the perilous journey across the
AtlantictheT17ElswereissuedtoBrit-
ish and Commonwealth units as the
Staghound MK 1.

e Staghound emerged as a large
and well-armoured vehicle with atur-
ret mounting a 37-mm 61.46-|n gunand
a co-axia 7.62-mm (0.3-in) rownlgg
machine-gun. The vehicle |ook
good and in service proved to be easy
to drive and maintain, and in addition
was fast and had a good operational
range. Thetypefirstwentintoactionin
Italy in 1943, whereit proved well able
to deal with the difficult conditions that
prevailed. Thereafter the Staghound
wasissued to Canadian, New Zealand,
Indian and Belgian units. The

be mounted on aring mount over the
open area, In many way the M20 be-
came as important as the M8 for it
roved to be an invaluable run-about
or any number of purposes, ranging
from an observation or command post
to an ammunition carrier for tank units,

TheUSArmy employed the M8 and
M20 widely from the time thefirst pro-
duction examples |eft the production
linesin March 1943. By November of
that year over 1,000 had been ddli-
vered, and during 1943 the type was
issued to British and Commonwealth
formations. The British knew the M8 as
the Greyhound but it proved to be too
thinly armoured to suit British thinking,
the thin belly armour proving too
vulnerable to anti-tank mines. Oper-
ationally this shortcoming was over-
come by lining the interior floor areas
with sandbags. But these drawbacks
were more than overcome by the fact
that the M8 was available in large num-
bers and that it was able to cross
amost any terrain. The 37-mm (1.46-in)
main gun was well able to tackle
almost any enemy reconnaissance
vehicletheM8waslikely toencounter,
and the vehicle's crew could defend
the M8 againgt infantry with the two
machine-guns, The M8 could be kept
going under dl circumstanes, but its

A StaghoundAA armoured car with
twin 12.7mm _$0.50 in) machine-guns
intended specifically for the defence
Qfarnf?ured units against low-Hying
aircraft.

Staghound had several unusual fea-
turesfor the day, not the least of which
was the fully automatic hydraulic trans-
mission. The vehicle had two engines
mounted side-by-side at the rear, and
the crew were well provided with
periscopes. The turret was hydrauli-
cally traversed, and additional arma-
ment was provided by two more 7.62-
mm (0.3-in) Browning machine-guns,
one pintle-mounted for AA use and the
other in the hull front, ) ]
Once the Staghound was in service
severd variations apfeared. One was
the fitting of a 76.2-mm (3-m) tank
howitzer in place of the 37-mm ( 1.46-in)
un for use as aclose-support weapon.
he Americans had produced the
T17E3 version with a short 75-mm
(2.95-in) howitzer in the turret, but with
the introduction of the British version,
known asthe Staghound Mk 1, thiswas
not further developed. Another British
innovationwasthe Staghound MKk 111, a
rather drastic conversion of the vehi-
cle to accommodate a Crusader tank
turret mounting a 75-mm (2.95-in) gun.

mainattributewasthat it nearly always

seemed to be available when it was

wanted.

Specification

Light Armored Car M8

Crew: 4

Weight: (inaction) 7.94tonnes
Dimensions:|ength5.00m(16ft5in);
width2.54 m (8 ft4in); height2.248 m
(7 ft4vain)

Powerplant: oneHerculesJIXD 6-
cylinder ;Z)etrol engine developing
110hp(82kW)

Light Armored Car T17E1 Staghound

Small numbers of these were issued to
the heavg troops of armoured car reg-

iments during 1944, A production
variant developed in the USA was the
Staghound AA ST17E2) which had the
usud turret replaced by a new power-
operatedturretmountingtwo 12.7-mm
(0.5-in) Browning machine guns for
anti-aircraft use. Anorder for 1,000 of
these was placed, but production
ceased in April 1944 after 789 had
been built: by then the decline of the
L uftwaffewassuchthattherenolonger
seemed to be any rea need for the
type.

_ Therewere numerousother conver-
sions and local variations of the
Staghound, ranging from mine-
clearing experimental modelspushing
heavy rollers to the Staghound Com-
mand, a version with the turret re-
moved and increased internal stow-
ageforradios, plusafolding canvastilt.
Local modificationssuch asthe provi-
sion of extra external stowage boxes
were common, and extras such as
smoke dischargers and machine-guns

AnMSin a typical reconnaissance
situation during the Normandy
fighting of 1944. The crewhave
stopped to observe some enemy
movement or positions, and twomen
are observing through binoculars to
obtain as comprehensive an
assessment aspossible.

Performance: maximum road speed
89km/h(55mph); maximumrange
563 km (350 miles); fording 0.61 m
24 in); gradient 60%; vertical obstacle
.3m(12in)

were added for additional protection.
_ After 1945the Sta?hound served on
in the British army for severa years,
and the type was aso passed to such
nations as India, South Africa and Den-
mark (which used the Staghound Mk
I for someyears?. The Staghoundwas
a sturdy and well-liked armoured car
that gave excellent service.

Specification
Staghound MKk |
Crew:5
Weight: (inaction) 13.92tonnes
Dimensions:|ength5.486m(18ft0in);
V\;Ifczté’l_Z,Ggm(Sftloln);hag t2.36m
in
erp?an_t:twoCM C2706-cylinder
petrol engines each developing 97 hp
72 kW) ]
ormance: maximum speed
89km/h(55mph); maximumrange
724 km (450 miles); fording0,8 m?z ft
SQS;gradlentS? %; vertical obstacle
0.533m(1ft9in)
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SOUTHAFRICA
e
Despite the fact that the vehicle con-
struction industry in South Africa had
never before produced any armoured
vehicles, in 1938thegovernment of the
day ordered the development of two
types of armoured car, Work on these
was slow until the outbreak of war in
1939 when, after a quick survey of
possible alternatives, the ex-
perimental vehicleswere orderedinto
production. Orders soon swelled to
1,000 and, despite the fact that no facili-
ties existed for the large-scale produc-
tion of suchvehicles, withinonly afew
months the first examples were

ap;lJ_earlng. ] ]
he South Africans produced their
armoured cars b ngg)ortlng Ford
truck chassisfrom Canada, four-wheel
drive transmissons from Marmon Her-
rington in the USA and the armament
from the United Kingdom. Local
assembly and production was under-
taken in local vehicle assembly plants
and railway workshops, and the
armour_PIate was produced at local
steel mills. The first vehicles were
known under the designation South
African ReconnaissanceVehicleMk I,
and these had a long wheelbase and a
4x2 drive configuration. The South
African Reconnaissance VehicleMk 11
had a shorter wheelbase and afull 4x4
drive. After early experiencewiththe
Mk Isagainst the Italiansin East Africa,
the South Africansthereafter confined
the vehicles mamtl}/ to training pur-
posaah_ but the Mk Uswent onto better
things.

The Mk I, known to the British asthe
Armoured Car, Marmon Herrington,
Mk 11, was a farrly simple but effective
conversionof theoriginal truck chassis
totakethenew 4x4transmissionanda
well-sh armoured hull. The early
versions had a turret on the roof mount-
ing a Vickers 7,7-mm (0.303-in)
machine-gun, another light machine-
gun being focated in the hull front, but
once this combination had been tried
in action it was changed to a Boys
13.97-mm (0.55-in) anti-tank rifle
mountedalongsidea?.7-mm(0.303-in)
machine-gunintheturret. Thevehicle
had a crew of four housed in the roomy
hull, and the engine was a Ford V-8.
~ When they werefirst produced and
issuedto South Africanand Britishunits
in North Africa, the Marmon Herring-
tons were the only armoured cars
available in any numbers and they
formed the main equipments used by
the reconnaissance units during the
early Western Desert campaigns.
They proved to be surprisingly effec-
tive vehicles, but their 12-mm (0.47-in)
armour was often too thin to be of much
use, and the armament was really too
light. Thetroopsinthefield madetheir
own changes to the armament and all
manner of weapons sprouted from the

turretsor fromthe open hullsoncethe
turrets had been removed. One of the
more common weapon fitswas a cap-
tured I talian 20-mm Breda cannon, but
Italian and German 37-mm (1.45-in)
and 45-mm (1.77-in) tank or anti-tank
guns were aso used. One vehicle
mounted a British 2-pdr (40-mm) tank
gun, and this became the preferred
armament for later marks. The
Armoured Car, Marmon Herrington
Mkl wasbasically similar totheMKk 1
though based on slightly shorter chas-
ds, and lacked the double rear doors
of the MKk 1. ) )
The Mk Us had a hard time during
the desert campaigns, but they kept
going and were well-liked and sturdy
vehicles. Local modifications were
many and varied, and ranged from
command and repair vehicles to ver-
sonswith as many asfour Bren gunsin
a turret. Gradualy they were sup-
lemented and eventually replaced
y more formal armoured car designs
such as the Humber. Later marks of
Marmon Herrington served in other
theatres, some even falling into
Japanese handsinthe Far East, and the
number of formal versions was later
extendedtoeight, includingtheMk IV
inspired by the German eight-wheeler
armoured cars, but after the MK 1V
most remained as prototype vehicles
only. The Armoured Car, Marmon
Herrington Mk IV was a markedly
different vehicle, being a monocoque
designwith rear engine, Wei hmg 4
tons, the Mk 1V wasarmedwith a 2-pdr

== Humber Armoured Cars

The Humber armoured cars were
numerically the most important types
produced in the United Kingdom, for
production eventualy reached a total
of 5,400, The type had its origins in a
pre-war Guy armoured car known as
the Tank, Light, Wheeled Mk I, of
which Guy produced 101 examplesb

October 1940. Inthat monthitwasreal -
ized that Guy's production facilities
would be fully occupied producing
light tanks, so production was switch-

8

ed to the Rootes Group and Karner
Motors Limited of Luton in particular.
Therethe Guy designwasrejigged for
installation on a Karrier KT 4 artillery
tractor chassis, Gu¥| continuing to
supply the armoured hullsand turrets.
Although the new model wasvirtually
identical to the original Guy design it
was subsequently re-named the
Armoured Car, Humber MK I.
The Humber Mk | had arelatively
short wheelbase, but it was never man-

MarmonHerrington Armoured Cars

40-mm) gun and co-axia 7,62-mm
0.3-m) Browning machine-gun. A
variant was the Mk 1VF with Canadian
Ford rather than Marmon Herrington
automotive components. )

For anationwith limited production
and development potential the Mar-
mon Herrington armoured cars were
an outstanding South African achieve-
ment,

Specification
erz?louredCar, MarmonHerrington

Crew:4
Weight: (inaction) about 6 tonnes

oeuvrable and used awelded hull. The
turret mounted two Besa machine-
Puna a heavy 15-mm (0.59-in) and a
Ighter 7.92-mm (0.31-in) weapon, The
type had a crew of three: a comman-
er who acted as his own wireless
operator, a gunner and the driver in
the front hull. The first production
batch ran to 500 vehicles before the
Armoured Car, Humber Mk 11 intro-
duced some improvements, mainly to
the front hull which had a pronounced

A typical Marmon Herrington Mk
armoured car in desert guise and
armedin typical fashion with a
Vickers water-cooled machine-gun,
aBrengun andaBoys 13.97-mm
(0.55-in) anti-tankrifle. Theextra
spare wheel and sand channel
stowage were other 'local'extras.

This official photograph shows a
Marmon Herrington MKII armoured
carinitsoriginal formwith a Vickers
7.7-mm(0.303-in) machine-guninthe
turret and another in a side-mounted
mantlet. Thislatter weapon position
was soon discarded and extra
weapon ﬁosmons were provided
around the open turret.

Dimensgions: notknown
Powerplant: oneFordV-8petrol
engine )

Performance: maximum speed
80.5km/h; maximumrange322km
(200miles)

dope. The Armoured Car, Humber Mk
I1"had a larger turret that allowed a
crew of four to be carried, while the
Armoured Car, Humber Mk IV re-
verted to a crew of three asthe turret
housed an American 37-mm (1.45-in)
un. Anoddfeatureof thisvehiclewas
that the driver was provided with a
lever whichraised ahatch coveringan
aperture in the rear bulkhead for use
asrear vision in an emergency.
The first Humber armoured cars



were used operationdly in the North
Africandesert from|ate 1941 onwards,
while the Humber Mk IV did not see
sarvice until the early stages of the
Italian campaign, but thereafter all four
marks were used wherever British and
Allied troops fought in Europe. A ver-
sion was produced in Canada with
some changes made to suit Canadian
production methods. This was known
as the Armoured Car, General Motors
Mk I, Fox I, and the main change so far
as the troops in the field were con-
cerned was that the main armament
wasal2.7mm(0.5-in) Browninghea

machine-gun plus a 7.62 mm ?Ogal\%
Browning medium machine-gun.
There was dso an extensive conver-
son of the Humber Mk 111 as a specid
radio carrier known as a Rear Link
vehicle. This had afixed turret with a
dummy gun. Another radio-carrying
version was used as a mobile artillery
observation post, and numbers of
Canadian Foxes were converted for
thisrole. A |ater additionto many Hum-
ber armoured cars was a specia anti-
aircraft mounting using Vickers 'K’
machine-guns that could befired from
within the turret; this mounting could
ds0 be used with Bren Guns. Smoke
dischargers were another operational
addition. A more extreme conversion
was made with the Armoured Car,
Humber, AA, Mk |, which had four
7.92-mm (0.31-in) Besamachine-guns

== Daimler Armoured Cars

When the BSA Scout Car was under-
gom%lts initia trials, it was decided to
use the basic design as the foundation
for a new vehicle to be known as the
Tank, Light, Whedled. As with the
Scout Car, Daimler took over the de-
velopment of the project, and the re-
ault wes a vehicle that outwardly re-
sembled the little Scout Car but was
nearly twice as heavy and had a two-
man turret. Work started on the project
in August 1939 and thefirst prototypes
were running by the end of the year,
although troubles soon arose as the ex-
tra weight of the turret and armour
overloaded the transmission. It took
some time before these problems
were overcome, and it was not until
April 1941 that thefirst production ex-
amples appeared. By thenthevehicle
was known as the Armoured Car,
Daimler Mk 1.

The Daimler Armoured Car was
basically a Scout Car enlarged to
accommodate a turret mounting a 2-
pdr (40-mm) gun. The turret was the
same as that designed for the Tetrarch
light tank intended for use by airborne
forces, but whenthiswas placed onthe
Daimleritwasthefirstsuchinstallation
on a British armoured car, The turret
aso mounted aco-axial 7.92-mm (0.31-
in) Besamachine-gun, and many vehi-
cles also had smoke dischargers
mounted on the Sides of the turret. The
four-wheel drive used double-coil

rings on each wheel station although
the early idea of using four-wheel
steering was discarded as being too
complex an idea without real oper-
ational benefit. One advanced feature
was the use of Girling hydraulic disc
brakes, well in advance of general use
elsewhere. A fluid flywhed was used
in place of the more usual clutch
arrangement. A duplicate steering
wheel and simple controls were pro-

in a special turret. These were intro-
duced during 1943 at the rate of one
troop of four cars for every armoured
car regiment, but they were with-
drawn during 1944 as there was no
longer any need for them,

After 1945 many Humber armoured
carswere sold or otherwise passed to
other armies. Some were still giving
good service to armies in the Far East
as late as the early 1960s.

Above: TheDaimler armouredcar
was one of the best ofall the British
armoured cars, and the one that
became the standar d equipment for

many reconnaissance regiments.
Armed with a 40-mm (1.57-in) 2-pdr
%un, it had limited combat capability

ut proved to be an excellent and
reliable reconnaissance vehiclein all
theatres.

Right: A Daimler armoured car in
North Africa duringNovember 1942
carries an unusual load of German
prisoners-of-war. Note the North
African additions of the front-
mounted sand channel and therack
for extra fuel cans on the side, plus
thekit stowageall over the vehicle.

Specification

Armoured Car, Humber Mks| to IV

Crew: 3(4inMKk II)

Weight: (inaction) 6.85tonnes(MkI) or

7.1 tonnes (Mks |l to IV )

D[merlsmlmgth4:5 2m(15ftOin);

\(/glfdt?oz_.l)84m( ft2in);height2,34m
t 10in

Powerplant: one Rootes 6-cylinder

water-cooled petrol engine

developing 90 bhp (67 kW)

AHumber Armoured Car MklI, one
of the few armoured vehicles to use
the 15-mm (0.59-in)Besa heavy
machine-gun asitsmain armament.
Originally known as a wheeled tark,
these vehiclesgavesterlingservice
in many theatres through the war.

Performance: maximum
72km/h(45mph); maximumrange
402kip(250miles)




vided for use by the commander in an
emergency to drive to the rear. The
commander also had to double as
loader for the main gun.

The Daimler underwent surprising-
kl few changes once in service. An

rmoured Car, Daimler Mk |l version
was later introduced with a new gun
mounting, a dightly revised radiator
arrangement and a new escape hatch
through the engine compartment for
the driver. There was also an ex-

erimental Armoured Car, Daimler

k | CS which had a 76.2-mm (3-in
howitzer in place of the 2-pdr $40-m_m
ﬁ_un to provide close support fire with

igh explosive and smoke projectiles
(the 2-pdr/40-mm gun could fire only
armour-piercing projectiles), but only
afew were produced, Another arma-
ment alteration wasto asmall number
of operational Mk Is, whichwere fitted
withtheLittlejohn Adaptor, asqueeze-
bore muzzle attachment that enabled
the 2-pdr (40-mm) c?un to fire small
projectiles that could penetrate thick-
era_rlmourthanthenormal-cal|brepr0-
ectile.
) When the first Daimler Armoured
Cars arrived in North Africa during
1941 and 1942 they were able to
assume many of the operational roles
of the Marmon-Herrington vehicles
currently deployed in that theatre.
They soon gained for themselves an

UK
S L] .
=h= Daimler Scout
During the late 1930sthe British Army
wasconverting to mechanizedtraction
and forming its first armoured divi-
sions. One of the requirements to
equip the new formations was a small
4x4 scout car for genera liaison and
reconnaissance duties, and three com-
panies produced prototypes for com-
parative trials, The three companies
were BSA Cycles Ltd, Morris Com-
mercia CarsLtdandAlvisLimited. Of
the three designs entered, the BSA
submission emerged as the clear win-
ner and a production contract was
placed by the War Officein May 1939.
A total of 172 exampleswasordered as
the Car, Scout, Mk 1, and more orders
followed |ater.

By thetime the order was placed the
BSA project had been taken over by
Daimler, and the designation Car,
Scout, Daimler Mk | was applied to the
vehicle, But by the time the original
order was placed the War Office had
calledformoreall-roundprotectionfor
the Scout Car, as in its original form it
provided the two-man crew withfron-
tal armour only. Theresultant changes
needed to provide the extra armour
and afolding roof over the main crew
compartment added enough weight to
require an improved suspension and a
more powerful engine, but once these
changes had been incorporated in the
Daimler MK 1A, the Daimler Scout Car
remained virtually unaltered through-
out its long servicelife, It was asimple
enough design with a full 4x4 drive
configuration and front-axle steering
from the Daimler Mk Il onwards. The
engine was at the rear and the crew
was seated side-by-side in an open
compartment with only the folding roof
for overhead cover. This roof was re-
moved on the Daimler Mk 11 as ex-
perience showed that it was rarely
used operationally. The only arma-
ment carried was a single 7.7-mm
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enviablereputation for good al-round
performanceandreliability whichwas
toremainfor many years. By theend of
the war not al were till in use as
armoured cars, some being employed
as scout or command vehicles with
their turretsremoved, but thiswasonly
a temporary measure and turreted
vehicles served for many years after
1945. Total production was 2,694.

Specification

Armoured Car, Daimler MK |

Crew:3

Weight; (inaction)7.5tonnes

Dimensions: length3,96m(13ft0in);

width2.44m(8ft0in); height2.235m

7ft4 inf ) )
erplant: one Daimler 6-cylinder

petrol engine developing 95 bhp

(TLIw) .

formance: maximum speed
80.5km/h(50mph); maximumrange
330km(205miles)

A British reconnaissance unit moves
through the village ofGacein
Northern France during August
1944. The turreted armoured cars
areDaimlers and also visible are
Daimler Scout Cars; the vehiclejust
visible on theleftisa Humber Scout
Car. The whitestar was theAllied
recognition symbol of the period.

Cars

Above: The little Daimler Scout Car
wasin production as World War Il
began and was still in production
when it ended. Although only lightly
armed it was quiet and nippy, and
proved tobeoneofthebest ofall
reconnaissance vehiclesin use by
any side throughout the war.

Right: These Daimler Scout carsare
ready for the Tunis Victory Parade of
May 1943. Behind themisa Daimler
armoured car and a Humber Mk1;
theaircraftisa French Caudron
Goéland captured from the
Luftwaffe. These vehicles were used
on the occasion as escortsfor some of
the VIPs arriving for the parade.




(0,303-m) Bren Gun firing through a
hatch in the front superstructure,
although other arrangements such as
anti-arrcraft mountings were some-
times provided, )
The Daimler Scout Car proved itself
to be a very tough and reliable little
vehicle. It had the unusual distinction
of being one of the few World War II
vehicles in service when the war
started and till remaining in produc-
tion as the war ended. It was used by
al manner of units other than the re-

connaissanceunitsforwhichitwasori-
inaly intended, for it was also used
Dy artillery units as amobile observa-
tion post and by Royal Engineer units
for locating mine fields and brldgggg
positions, Many staff officers use
them as run-arounds and liaison vehi-
cles, and they were often added to
motorizedinfantry unitsfor reconnaiss-
ance and lisison purposes. In al these
roles the Daimlers ran for enormous
distances without benefit of mainte-
nance or care and dtill kept going

== AECArmouredCars

The first AEC éAssociated Engineer-
ing Company Ltd of Southall, London, a
company that normally made L ondon
buses) armoured car was produced as
privateventurebasedoninformation
filtering back from the North African
battlefields. What AEC had produced
was virtually awheeled tank, for the
resultant vehicle was fairly large by
contemporary standards and was
equipped witharmour nearly as thick
as that_used on the current ‘cruiser’
tanks. The basic chassis used for the
AEC armoured cars was based on that
used for the Matador artillery tractor,
but by the time this had been revised
for the armoured car role man
changes had been introduced, includ-
ing an engine & at a dight front-to-
rear angle to enable the overall height
of the vehicle to be lowered,
_ Thefirstexamplewasdemonstrated
inearly 1941, and an order wasplaced
inJune ofthat year, The Armoured Car,
AEC Mk | mounted a 2-pdr (40-mmg
un and co-axia 7.92-mm (0.31-in
€sa machine-gun in the same turret
as that used on the Valentine infantry
tank, but only 120 vehicles had been
produced before cals came for some-
thing more powerful for use in North
Africa. The result was a revision that
introduced a new three-man turret
mounting a6-pdr gunwithacalibreof
57 mm ( '244”1% ut even thiswas not
owerful enough for the troopsin the
ield and the Armoured Car, AEC Mk
Il was replaced in production by the
Armoured Car, AEC MK Il with the
same turret mounting the British-
developed version of the American
M3 75-mm 2.95-m? tank gun. This
madethe AEC MK I11 avery powerful
armoured car, and it was used as a
fire-support vehicle for armoured car
regiments until the end of the war,
manly in Italy.
TheAECvehicleshadaconvention-
al layout with the engine at the rear,
Although the vehicle had a full 4x4
drive configuration, it was bleto
alter this to a 4x2 form with the drive
and steering on the front wheels,
though this configuration was used
onlyforroadtravel. Thedegreeof pro-
tection for the crew was taken to the
point where the driver had no direct
vision devices when closed down; he
had to rely on periscopes alone. With
the hatch’open the driver's seat could
beraisedtodlow himtoraisehishead
out of the hatch. The vehicle had a
rather dab-sided appearance, largely
as a result of the provision of large
lockers between the front and rear
mudguards, and onthe Mk | revisions
had to be made to the bluff front hull
shape to improve obstacle crossing
andtoimprovearmour protection. The
heavy turret of the Mks Il and |11 was

One ofthefirst AEC armoured cars to
arrivein North Africa, thisMKkl is
recognizable by the ex-Valentine
infantry tank turret and the 2-pdr
gun. Thebulkandheight ofthese
vehicles can be easily seen, but the
vehicle appears to have few of the
many extras which werefittedin the
field to combat examples.

provided with electric power for
traversing.
Productionof al theAEC armoured

car marks ceased after 629 had been

roduced, The vehicles were used in

orth Africa and Tunisia and thereaf-
terinltaly. Some MKk lllswereusedin
north west Europe until the end of the
war, most of theminthe heavy troopsof
armoured car regiments. A few were
used for odd experiments such as

ushing mine-clearing rollers, and at
east one example was fitted with a
special anti-aircraft turret mounting
two 20-mm cannon

In 1944 a batch of AEC armoured
cars was sent into Yugoslavia for use
by the partisans, but the activities of
these vehicles have ill to be fully un-
covered, After 1945 numbers were
issued to the newly re-formed Belgian
reconnaissance regiments, and these
vehicles served until at least 1950.

Specification

Armoured Car, AECMKI
Crew: 3

Weight: (inaction) 11tonnes
Dimensions;|engthoverall 5.18m(17ft
0|5rg);W|dth2.7Qm(8ft10I/2|n); height
255 m (8 ft 4Vain) )
Powerplant: oneAEC 6-cylinder

when needed. They were used by
many Commonwealth armies other
thantheBritisharmy, and many served
onwith several armedforcesfor man

ears after the war, Mogt of them left

ritish army service in the mid-1950s,
but a few served on for years after-
wards. Many are now prized collec-
tor's pieces and it would not be surpris-
ing it afew were still kept operational
by some of the smaller armies around
theworld.

diesel enginedeveloping 105 bh
78kW)g ping p

formance: maximum
58km/h(36mph); maximumrange
402km(250miles)

Specification
ArmouredCar, AECMk Il and Mk 11
Crew:4

Weight: (inxtion%lZ.?tonn&
Dimensions; length overal (MK |1

5.182 m (17 ft 1 in)or(MkIIIRS.G 3m
(18ft5in); width2.70 m (8t

height2.69m(8ft10in
Powerplant: one AEC

Oviein);
8—cyl inder

Specification

Car, Scout, Daimler Mk |

Crew:2

Weight: (inaction) 3tonnes
Dimensions: length 3.226 m (10 ft 5 in);
width1.715m(5ft7v?.in); height
150m(4ftllin) ]
Powerplant:oneDaimler6-cylinder
petrol engine developing 55 bhp

(41 kw)

Performance: maximum
88.5km/h(55mph); maximumrange
322km(200miles)

dielﬁel enginedeveloping 155 bhp

l(-’leerW) )

formance: maximum
66km/h(41mph); maximumrange
402km(250miles)

An Ae%(d:'Mkl ﬁrmlﬁrﬁ car S
proceeding through Aleppo, Syria
duringApr%l 1943. Thisvehiclehas
an anti-aircraft Bren (a;un mounting
on the turret and the driver'shatch is
fully open. Behind areMarmon
Herrington armoured cars, which
were by then beingphased out of

service.

T\}
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ITALY

Bzl Autoblinda40 and 41

The Autoblinda 40 and Autoblinda 41
armoured cars had their origins in a
requirement for a high-performance
car for useby theltalian colonial police
in the new Italian colonies in Africa,
The Italian cavalry branch had a re-

uirement for a new armoured car at
about the same time, so the two pro-
jects were _mer%ed to produce a new
vehicle design that appeared in 1939.
This new design had the engine at the
rear and aturret (mounting amachine-
gun) towards the front. There was
another machine-gun in the hull rear
and the vehicle could be driven from
either the normal front position or
another position in the hull rear. From
thisdesign evolved the Autoblinda 40,
of whichproduction began by the mid-
dle of 1940. )

When the original production order
was placed it was specified that asmall
number of Autoblinda 40s would be
produced with a 20-mm cannon in
place of thetwo 8-mm (0.315-in) turret
machine-guns, This was achieved b
using the turret of the L 6/40 light tan
in place of the original turret, and with
the appearance of this version known
as the Autoblinda 41, it was realized
that this vehicle/weapon combination
was far more effective than the
machine-gun version, and thereafter
production centred on the Autoblinda
41.RelativelyfewAutoblindad0swere
produced, and many of these were la-
ter convertedtotheAutoblinda41 con-
figuration.

For itstimethe Autoblinda41 wasan
advanced design and g
performance marred only by recur-

USSR

B BA-10

Thefirst BA-10 six-wheeled armoured
car appearedin 1932, [twasproduced
at the Gorki automobile plant, and was
the logical outcome of a series of six-
wheeled armoured cars that could be
traced back to World War |, even
though the configuration had been in
abeyance for some years, The BA-10
was built on the chassis of the GAZ-
AAA six-wheeled commercial truck,
though the suspension was modified to
assume the loads involved and some
reinforcements were made to the
chassis members. The layout of the
BA-10 was orthodox, with the engine
under an armoured cover at the front
and the turret mounted at the rear over
the twin rear axles. There were sever-
a variations in the armament carried,
but the main armament was either a
37-mm (1.46-|nz1tank gunor a 12.7-mm
(0.5-in) DShK heavy machine-gun. La
ter versions used a 45-mm (1.77-in)
main gun. . I
Like other Soviet armoured fightin
vehicles the BA-10 was a function
and hefty item of equipment. It had
several typically Soviet design sub-
features such &S the ability to wear
tracks or chains on the rear axles to
assist traction in mud and snow, and
the spare wheels were located so that
they could turn when obstacles under
the chassis were encountered, and
thustake some of theload. Therewasa
crew of four, one of whom attended to
the 7.62-mm (0.3-in) machine-gun
fitted into a mounting on the front
supertructure to theright of the driver.
Later versions of the BA-10 are
sometime known as the BA-32, and to
confuse matters further one of these
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rent steering troubles that were never
entirely eliminated. The main arma-
ment was a converted 20-mm Breda
modello 35 anti-aircraft cannon, and
this wegpon was mounted co-axially
withan8-mm(0.315-in) Bredamodello
38 air-cooled machine-gun specialy
designed for use in armoured vehi-
ces Another of these machine-guns
wasmounted at the hul| rear. Onevehi-
cle in four had provision for an anti-
aircraft machine-gun mounting on top
of the turret. Specid sand or normal
road tyres could be fitted, and there
was akit available to convert the vehi-
cle for use on railway tracks. This kit
included railway wheels and extra
lighting and signalling devices, along
with a searchlight to be mounted on
the turret. Autoblinda 41s fitted with
these kits were used extensively for
anti-partisan patrolsin the Balkans.

The Soviet BA-10 armoured car
looked asthoughit belongedtoa
previousera, but despiterts weight
and bulkit proved tobe wellsuited
to the distances and terrain of the
Soviet Union. Thelar%e turret
mounted a 37-mm (1.46-in) or 45-mm
(1.77-in) main gun.

latter variants is sometimes known as
theBA-1OM. Thisfirstappearedin1937
and used the turret of the T-26B light
tank with its 45-mm (1.77-in) gun. This
was not theonly tank turret so used, for
othersknown to have beenfittedwere
the turret of the experimental T-30
light tank and that of the BT-3 tank. One
odd variation of the BA-10 that
appeared in 1932 was the BAZ amphi-
bious vehicle, which used the basic
BA-10 hull allied to a flotation body
derived from contemporary German
experimental vehicles. Only a few
were produced. . )

When the Germans invaded the
Soviet Union in 1941 the BA-10 and its
later derivatives were in service in

The Autoblinda 40 and Autoblinda
41 were extensively used by Italian
reconnaissance units in the Western
Desert and Tunisia. At the end of
September 1942 there were 298 Auto-
blinda 41s in use, and more were em-
ployed by the colonid police. Some
development work was carried out on
the basic design, which later led to the
mounting of a 47-mm (1.85-in) gun in
the turret (AB 43), while an open-
hulled variant had a German 50-mm
(1.97-in) tank gun but neither of these
vehicles was placed in production.
There was aso an open-hulled variant
that was produced in small numbersas
a command vehicle or mobile
observation post for artillery units.

Specification
Autoblinda4l
Crew:4

some numberswiththe Red Army, the
number 1,200 often being quoted.
However, the events of 1941 and 1942
decimated thenumbersof BA-10s, and
large numbersfell into German hands.
The Germans found them to be sa-
viceablevehicles, although they consi-
dered them not really modern or
mobile enough for use with their Pan-
zer units, and kept them for use with
anti-partisan units both in the Soviet
Union and in the Bakans, The Ger-
mans knew the BA-10 as the Panzer-
spahwagen BAF 203(r); some of their
reports mention the vehicle asaFord.

After 1942 the Soviets started to
phase out the use of heavy armoured
cars such asthe BA-10. Thosethat re-

The Autoblinda 41,one ofthemost
numerous oftheltalian armoured
cars, isshown armed with a turret-
mounted 20-mm cannon anda
machine-gun at the hull rear.

Weight: (in action) 7.5 tonnes
Dimensions:lengthoveral| 5.20m(17ft
1Vzin) width 1.92m(6ft4'Ain); height
2,48 m(7 ft U/2in)

Performance: oneSAPAbm 1
6-cylinder water-cooledinlinepetrol
enginedevel oping 80 bhp (60 kW)
Performance: maximum road
78km/h(49mph); maximumcross-
country speed 38km/h (24 mph);
maximumroadrange400km (243
miles);fording0.7m(28in); gradient
40%; vertical obstacle0.3m(12in)

mained were often relegated to the
armoured personnel carrier role, hav-
ing their turrets removed and the in-

tertors stripped of al equipment other
than the JI:’)IVGI"S seat and controls.

Specification

BA-10M

Crew:4

Dimensions:len th4.7_0m%15ft5in);
width 2,09 m£6__t 1072 in); height
2.42mﬁ7ft|l fjin)

Powerplant: one GAZ-M-1 4-cylmder
water-cooled petrol en\%}ne
developing85 hp (63 kW)
Performance: maximum speed

87km/h(54mph); maximumrange
320km(199miles)



Allied and
AXIS Trucks

The sweeping strategic manoeuvres of armoured forces in World War Il

were made possible by large-scale mechanization of transport; without massive

fleets of lorries, Blitzkrieg would not have been possible and the tempo of the

ever had there previousy

been - and in al possibility
will there ever be again - 0
mobile a war as was seen during
WorldWar 1.

From the very outset, with the
German Blitzkrieg on Poland,
such warfare relied on mobility
to push home the attack. During
these early years much reliance
was placed on the speed and
efficiency of armoured thrvists
backed by a mobile supply line.
Unfortunately for the Germans,
much of their supply line ‘was
still horsedrawn and the number
of available motor transport
vehicles was totally inadequate
for the task. To compensate for
this inadequacy, many civil trucks
were conscripted into service
along with the few surviving
vehicles of the Polish army. In
contrast with this, the British
Expeditionary Force that landed
in France in 1939 was a fully
mechanized formation.

During the evacuation of
Dunkirk very few vehicles could
be rescued. They were thus cap-
tured (dong with many different
types of French trucks) by the
Germans and pressed into ser-
vice, leading to yet more spare
parts problems. After this the
German logistics department
tried to rationalize mattersin a
standardization programme

conflictcould not have been sustained.

S e o D A, » = i
Trucks were a |

ogistical essential - overlooked as such by

many - when the world's most mobile and mechanized war to
date broke out in 1939. By D-Day the Allies had designed and
built many new types of four-wheel-drive vehicles.

involving the Schell system, but
even this never reached its target
before the end of the war.
Perhaps the loss of about
90,000 vehicles in France was a
blessing to the British military
transport organization as it
cleared dl the 'dead wood', and
thus paved the way for fresh
ideas. The chronic shortage of
transport forced a further tempo-
rary introduction of impressment
until specific types of vehicles
could be produced in greater
numbers. The Commonwealth
with its many assets was given

the orders to produce many of
these urgently needed types.
Canada made a contribution out
of al proportion to the size of its
small automotive industry with its
series of all-wheel-drive tactical
trucks ranging from 15-cwt 4x4
to 3-ton 6x6, produced with
various types of cabs from 1940
to 1943. During the early period
the Canadian chassis and cabs
were built to Canadian designs
but to British specifications.

The early wooden bodies were
later replaced by pressed sted
bodies.

The invasion of Europe was
soon in the minds of the Allied
planners, and considerable
thought was being given to sup-
plying the vast armies that would
make the attack across Europe
into Germany. It would require a
supply system of a magnitude
never before envisaged, and the
production of trucks would be at
a premium for the next two to
three years. The British truck
industry thus began to produce
its own four-wheel-drive vehicles,
with such established names as
Bedford, Ford, Karrier,Thornycroft
and Albion being to the fore.
Once theAllied assault had
gained momentum the supply
lines would soon be over-
stretched, and to help overcome
this problem heavier 10-ton
trucks were aso put into produc-
tion. The biggest supplier of all
military trucks duringWorldWar
Il was the USA, although it was
dow at first to respond to the
ever-growing transport need of its
own army and the now famous
Lend-L ease system to the UK.

As the whole might of American
industry turned on to awar
footing, however, trucks were
produced in countless thousands,
ranging from the iH-ton Dodge

4 x 4 to the massive Mack prime
movers and Diamond T trans-
porters.
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To meet her urgent need for motor
transport the UK turned to the Com-
monweal thforadegreeof support, the
major supplier to the UK from the Com-
monwealth being Canada. Canada
herself, once on awar footing, had ur-
gent need to supply her own armies
with equipment as every transport
vehiclethenin servicewasof civil ori-
gin. During early 1937 Ford of Canada

ad been approached to produce 15
cwt trucks based on similar lines to
thoseof Britishdesign. General Motors
of Canadaalso eﬁarti cipated. Ford'sex-
perimental vehicle was produced in
no great haste at the Windsor plant, the
pilot model being built up around a
Ford V-8 chassiswithwheelsandtyres
imported from England. When com-
pletedin 1937 thevehiclewastested at
the then small army testing ground at
Camp Petawawa, near Ottawa. On
arrival it was discovered that the spe-
cification had changed to a four-wheel
drive application. Nevertheless, the
tﬁpe gave agood account of itself,and
the Canadian Military Pattern Chassis
formed the basis of many 15-cwt and
8-cwt trucks. During early 1940 the
standard patternof Canadiantruck be-
gan to emerge with four-wheel drive,
and in July of 1940, after Dunkirk, the
UK 8Iac<_ed a preliminary order for
7,000vehicles. By 1941 Canadawasthe
Er;](i)i re's main supplier of light and
medium trucks. Standardization was
again of the utmost importance within a
range of trucks including 8-cwt, 15-
cwt, 30-cwt and 3-ton 4x4, 3-ton 6x4
and 3-ton6x6vehicles. VariousCana-
dian cabs were produced through the
different stg)& of development: the
number 11 cab wasidentifiable by the
radiator externally mounted to the
bonnet; the number 12 cab had the
radiator mounted inside the bonnet;
the number 13 cab was a complete
revision in design to alow more cab
interior space and better placing of the
foot pedas, and aso had a forward
sloping windscreen; and the number
43]3 was basicaly a number 13 with a
soft top.

The%—ton 4x4 becamethe mainstay
of Canadianproduction, andwasareli-
able vehicle produced by both Ford
and Chevrolet. The body variations
were enormous and can only be
touched briefly within this text. All

iz
Above: This Canadian-built Ford 3-
ton truckiscarryinga curious cargo
oflighting equipment. Canadian
Fords were also produced in
Australia, theFord subsidiaryplant
in Victoria Satere-assemblin:
vehiclesfor usein thePacifictheatre.
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CANADA/AUSTRALIA

Canadian and Audtralian trucks s

Above: A1940 Chevrolet WA isseen
in the configuration developed by
theLRDCfor their operationsin
North Africa. The vehicleillustrated
carriesa Lewisgun behind the cab
andaBrowning .30 calM1919 with
AA barrel above the dashboard.

modelswere produced in the general -
service role, some with timber and
some with all-pressed-steel bodies,
and other types included water and
petrol tankers, mobile gun carriages,
wireless house bodies, machinery
vehicles (various types from 15-cwt
mounted welding units to 6x6 fully-
egmpped workshops), office bodies,
ambulances and other medical re-
quirement vehicles, and breakdown
and recovery vehicles. Canada also
supplied many conventional types
from al the large manufacturers, fitted
withmilitary tyreswheelsand bodies.
Over 900,000 Canadian vehicleswere
produced within thefive-year period.

The Australian commitment was not
on so grand a scale, the majority of
production trucks being in the light
range. Most of the medium to heavy
trucks were supplied in kit or chassis
and cab form, usualy from Canada, to
which locally-built bodies were
added. Some of the conventional
truckssuppliedwereusedinhal ftrack
conversions, but this never progres-
sed beyond the experimental staf;e.
All Canadian Fordswerereassembled

Beovv: The Chevrolet C60L CStruck
became the mainstay of Canadian
roduction and wasbuiltin a
ewildering variety of different
models including water and petrol
tankers, ambulances and recovery
vehicles.

21102 . —

at the Ford subsidiary plant at

Geelong, in Victoria state some 48 km

(30 miles) west of Melbourne.
ecification

EgrdFGO

Powerplant: one 70.8-kW (95-bhp)

FordV-8petrol engine )
Dimensions: length6.20m(20ft4in);

f.»
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Two Chevrolet truckspass through a
rocky area of the desert carryingan
interesting assortment of weapons,
including a Boys An ti-Tank rifle.

width2.29m(7ft6in); height3.05m
(10ftOin)

Performance: max speed 80 km/h
(50mph); range270km(168miles)




GERMANY

German light trucks

German light trucks before the out-
break of World War Il were of com-
mercial 4x2 design with only super-
structure details to identify them as
army vehicles. . )
The Phaenomen Granit had an air-
cooled engine and was used in great
numbers,” most specifically in the
ambulance role. Although the Granit
wasauseful vehiclefor thetransport of
goods and supplies on hard roads, the
type'scrosscountry ability left muchto
be desired. A specification for a 6x4
truck was published and the response
from the industry was immediate.
Daimler-Benz had already built its
Daimler-Benz G3 6x4 model from
1928, many for service with the Ger-
man railways. Bussing-NAG of Brauns-
chweigwasaso involved withitsBus-
sing-NAG G31, in production from 1933
to Whilgt dl vehicles were fitted
as standard with petrol engines, afew
diesel engines were aso fitted ex-
erimentally. Daimler-Benz, Buesing-
AG and Krupp produced chassis
which were also used as the basis for
armoured car bodies. Although awide
range of vehicle typeswere dtill in ser-
vice during the invasion of Poland the
Schell programme had introduced the
idea of standard truck designs, For ex-
ample the Daimler-Benz 1500A was
built as the planned replacement for
al current 2-ton payload in ser-
vice, many of which servedin the Ger-
man army for general-service use.
Troop carrier versions were built on
Lhellnesof heavy carswith fold-down

Steyr of Austria built three basic
types: ageneral-servicetruck, aheav
command car and a troop carrier, dl
powered by an air-cooled V-8 engine.
Steyr aso provided a 6x4 cargo Steyr
Model 640, which was aso produced
in ambulance and command car
variants. One of the most common
types used during the early days of

orld War 11 was the Krupp Kfz 81
6x4, which was generally employed
asanartillery tractor, aroleinwhichit
superseded the earlier Kfz 69 pur-

ose-built artillery tractor. TheKrupp
oxer, as it became known, was po-
wered by a 4-cylmder horizontally
opposed engine and had all-round in-
dependent suspension.
ungary bui[tfew vehicles: one6x4
ersonnel carrier for 14 men was the
otond. In Czechoslovakia Tatra pro-
ducedtheTatraT92 2-tonner powered

GERMANY

Opel Blitz

By the late 1930s the German miilitary
inventory presented an enormous
logistic problem, with over 100 diffe-
rent vehicle types in service.

A desperate programmetorational -
izethissituationwasput in hand under
the leadership of General von Schell,
who was then director of mechaniza-
tion. His aim was to cut down the vast
number of types and bring in adegree
of standardization which, when plans
werefinalized, allowed just 30 vehicle

types. :
Inthe3-tonmedium category Opel's
design was the most successful. The
Opd Blitz 4x2 was of a conventional
layout and featured a pressed steel
commercia type cab with wooden
body, Under theso called Schell prog-
ramme all 4x2 vehicles were desig-
nated Typ S. The4x2wasproduced in

by a V-8 engine; this model was first
used by the Czech army, and Iatergy
the Gérmans. The Praga RV models
were again 6x4 types, and were built
as general-service trucks, wireless
vehicles and command cars. The
Schell programme was designed to
make these 6x4 vehicles obsolete, but
as production of Schell types could
never keep up with demand, the older
models soldiered on to the end of the
war, some still being used immediate-
ly after the war in civilian hands.

many different variants, for example

eneral service, fuel tankers, house

ody etc. Asthe need for better cross-
country performance became a pre-
mium it was decided by Opel to pro-
duce a four-wheel-drive 3-ton truck
with the designation Typ A and based
on the same basic vehicle design as
the Typ S. The addition of a driven
front axle gave tremendous advan-
tages over the normal 4x2 truck, and
the wheelbase for the 4x4 was shor-

Opel Blitzes of the Afrika Korps are
seen on abusyroadinLibya, 1941.
For all hispanacheasa tank
commander, Rommel consistently
neglected the logistics of the Afrika
Korps and imposed an impossible
burden on his transport columns.

Specification
Krupp Kfz 81
Powerplant: one 38.8-kW (52-bhp)
Krupp M304 4-cylinder engine
Dimensions: length4.95m(16ft2,9m
width1.95m(6ft4.8in); height2.30m
(7ft6.61in)

Weight: 2600 kg (5,732 Ib)

Below: TheKrugp Kfz81 (L2H43) had
an air-cooled 'Boxer' engine and an
all-independent su

ension;it was

used in a number of different roles,
includingprimemover for the20-
mm (0.78-in) anti-aircraft gun.

TheGer mansmadeextensive useof
captured light trucks and vehicles
manufactured in Hungary,
Czechoslovakia and France. Their
own models, like theKrupp L2H43
seen here, were similar to

con temporary British six-wheelers.




tened by 15cm (5.9m). A two-speed
transfer box gave the vehicle a choice
of 10 forward gears. During the pro-
duction span from 1937 to 1944 some
70,000 Opel Blitz trucks were built, as
well asover 25,000 Allrad' (four wheel
drive) models. By late 1944, however,
manufacture was totally disrupted by
Allied bombing and the Allied adv-
ance across Europe, making plans to
producevehiclesin 1945fruitless, The
variationsof body designwere numer-
ous, the most popular model being the
house body. The Blitz's possibilities
were endless, and the vehicles were
used as field ambulances, mobile
laboratories, laundries, mobile com-
mand posts, field caravans, radio vans,
cipher offices, and mobile workshops
to namejust afew. The body wasmade
of timber and compressed card to save
valuable stedl. Later during the war
when raw materials were desperately
short, the cabs were produced from
wood and pressed card and termed
Ersatz cabs. During the winter cam-
Pajgns on the Eastern Front even the
our-wheel -drivevehicleswerealmost
brought to a standstill, and the Waffen-
SS developed a unique three-quarter
track vehicle from an Opel Typ A and
obsolete PzK pfw | tank track assemb-

GERMANY

lies: the rear shaft was shortened and
the driven axle was moved forward to
line up with the sprockets, and be-
cause of its performance the Maultier,
as the vehicle became known, was
accepted for standard production.
Similar conversionsto Ford and Daim-
ler-Benz vehicles were aso carried
out, but were not so numerous.

German heavy trucks

Most German heavy truckswere basi-
cally civil-based vehicles or Typ S
models under the Schell programme,
The majority were 4x2 4Vato 6 ton-
ners, suchastheMAN ML4500which
was aso built in Austria by OAF. The
Mercedes-Benz L4500A isatypical ex-
ample of the type of German vehicle
used by the Wehrmacht, Powered by
a Daimler-Benz OM67/4 6-cylmder
diesel engine, it formed part of the
backbone of German army transport,
andinonevariant mobileanti-aircraft
eguipment was built on the Mercedes
chassis in the form of a 37-mm Flak 41
gun.

An attempt was made to produce a
tank transporter unit for use with
PzKpfw | tanks, and a 4x4 version of
the Bussing-NAG 6.5-ton lorry was
used. Very little progresswas made in
this direction, and most tank haulage
was carried out by the 6x4 Faun
L900D567 with a payload capacity of
8800 kg (19,400 Ib). The German truck
industry was never able to su}gplel
enough ty[lzles to transport tanks, half-
tracks with trailers eventually taking
over thisrole.

With the German takeover of
Czechoslovakiain 1938 many useful in-
dustries fell into German hands and
were put to use supplying the German
armed forces. In Kolin the excellent
6x6 Tatra 6.5-ton truck was produced
with some outstanding features: they
included atubular frame and indepen-
dent front and rear suspension, and
power was supplied by a 12-cylinder
air-cooled 157-kW (210-hp) engine.
Skoda aso supplied heavy trucks to
the Germans, the Skoda 6 ST6 6x4

ABussing-Nag454 6”e-ton 4 x 4 truck
carries a PzZKpfw| command tankin
Afrika Korpscolours. Only a small
number of these vehicleswere
produced, the most widely used tank
transporter being the Faun6x 4,
which was capable of carrying the
PzKpfwil.

9%

Right: The control offar-flung
armoured forces depended on a
reliable network of radio
communications, based on mobile
radio stations mounted on heavy
trucks. This vehicleispart ofa
German divisional headquarters
outside Tobrukin 1941. Heavy trucks
were mainly used for specialist tasks,
?eneral supplies being en trusted to
ighter vehicles and the railways.

cargo truck generally being used in
conjunction with four-wheel trailers.
Skoda aso produced one of the oddi-
tiesof WorldWar 11, the4x 4 Skoda175
built as an artillery tractor for use in
rough conditionsonthe Eastern Front,
It featured huge steel wheels
(1500x300mm front and
1500x400 mm rear). Some of these

roduction modelswere usedinNorth

est Europe.

Hanomag tractorswere used to haul
oneor two laden trailersand were pur-
pose-built for this role: the Model
SS100 was employed by the army and
the Luftwaffe, the latter using the type
to tow fuel bowsers. It was strictly a
commercia type which was made
available to the civil market. A larger
but similar typewasproduced by Faun
with a 13.54-litre engine, and this vehi-
I(;Ie could be adapted to fit railway
ines.

Specification

Opd Blitz

Powerplant: one 54.8-kW (73,5-bhp)
Opdl 6-cylmder petrol engine
Dimensions:| en(T]thG.OZm(lgftQ in);
width2.265m(71t5.2in); height
2175 m(7 ft 1.6in)

Welghts:. chassis2100k S4,63OI b);
payload 3290 kg (7,253

Above: An Opel BlitzKfz31
ambulance model. The Germans
also used heavy car chassis
ambulances and captured some, like
theAustin K2. |t wasalso used to
carry mobile operating theatres.

Performance: maximum 80km/
h(50mph); range410km(255miles)

Overall the German transport sys-
tem relied mainly on the railways, and

on the road

placed on medium trucks,

Specification

FaunL900D567

Powerplant: one 111,8-kW é_lSO-bhp)
i

Deutz F6EM517 6-cylmder diesel
engine i

greater emphasis was

Dimensions: length 10.40m (34t
1.4in);width2.50m(8ft2.41n); height
2.60m(8ft6.4in

)
Weight: 9200 kg (20,282 b)




== AEC Matador

The AEC Matador 4x4 tractor first
appeared in 1939, and wes built to a
War Office specification to tow 4.5-in
114-mm), 5.5-m (140-mm) and 6-in
152-mm) howitzers. Therequirement
was for a four-wheel tractor with sea-
tingfor the crew and ammunition stow-
age. The early production vehicles
had a cab roof of different shape to that
of later production trucks, the latter
having a circular hatch for air observa-
tion; when not in use this was covered
by a small canvas sheet. The basic de-
sign of the cab was very simple and
robust, being built on awooden frame
with steel sheets. The body was of con-
ventional timber construction with a
drop tailboard and a sde door for use
by the gun crew. Special runnerswere
fitted to the floor to alow shells to be
moved to the rear tailgate for unload-
ing. The Matador was powered by a
6-cylinder 7.58-litre AEC engine pro-
ducing 71 kW }95 bhp), alowing atop
gpeed of 58 km/h (36 mph). For pulling

urposes (for example extracting guns
rom mlé((i)) a 7-ton winch was fitted with
76 m (250ft) of wirerope. The Matador
was used in most theatres of thewar. In
the desert it ?roved to be extremely
ngu[ar with the gun crews for jts re-
iaoility, and photggraphlc evidence
shows that some had the tops of the
cabs cut down to door level. Matadors
were aso pressed into service in the
desert to tow transporter trailers be-
cause of the lack of proper tractors for
thispurpose. Total production of Mata-
dors was 8,612. The RAF was dso a
major user of this vehicle, 400 being
supplied in various offerings. The
General Load Carrier had a specia
all-steel body with drop down sides
and tailgate to facilitate loading,
and the support posts could dso be
removed, ial flat platform trucks
were dso supplied to transport heavy
equipment such as dumpers and com-
pressors. An armoured command post
was aso built onthis chasss, caledthe
Dorchester, in which accommodation
was prowded internally for high- or

> < JKBedford QL

Bedford's involvement in four-wheel
drive vehicles began in 1938, during
the devel opment stages of the square-
nosed 15-cwt Bedford. It was sug-
gested that the War Office be
approached with permission to pro-
ceed with this design, Some degree of

An AECMatador comes ashorefrom
anAmerican tanklandingship
during the Allied amphibious
operation at Salerno. Introduced as
an artillery tractor in 1939, some of
the 9,000 produced served for many
yearspost-war, anindication of the
soundness of the basic design.

low-powered radio transmitting and
receiving equipment, and an external
penthouse could be erected. As these
vehicles were considered prime
tar?ets they were carefully disguised
to Took like general-service trucks.
Approximately 175 Matadors were
built in 1942 as self- ro(g)elled gun car-
riages and comprised a 6-pdr anti-tank
gun mounted in an armoured box. The
cab and body were aso armoured.
Other variants included power equip-
ment 20 KVA, power equipment
50 kVA, air-traffic control, and an ex-
perimental 25-€dr portée. The last did
gtot progress beyond the prototype
e

?1ghe last of the Matadors were au-
ctioned off in the mid-1970s, this late
disposal date proving the sound
strength and reliability of these trucks.

ecification
AEC Matador
Powerplant: one70.8-kW (95-bhp)
AEC 6-cylinder diesd engine
Dimensions: len th6.32m%2_0ft9|n);
\(/{bcif%z.diOmU t10.5in); heights.10m

in

Wei ghts:unladen7189k85115 8481b)
andladen 11024kg(24,3041b)
Performance: maximum speed 58 km/
h (36 mph); radius579 km (360 miles)

This AEC Matador has been fitted
with the 'streamline'cab roof.
Developed from a Hardy (AEC)
design of the 1930s, the Matador was
amediumartillery tractor used to
move the 5.5-in (140-mm) medium
gun.

interest was expressed, but as no im-
mediate requirement was envi

the matter proceeded no further. Then
Bedford decided to undertake private
development on a low-priority basis
with an eye to future military orders.
After the outbreak of war

he War

Office issued orders for large quanti-
ties of 4x 2 vehicles and aso told Bed-
ford to proceed with a prototype 4x4

3-ton general-service truck. In Octo-
ber aspecification was approved,
and on 1 February 1940 thefirst pro-
totype was completed and was out on

road tests. Within a month two more
had joined it for extensive factory and
military tests. The usual army tests
were completed and thefitmentsfor
specid tools installed, and drivers be-
?an training to operate this new truck.

t had taken one year exactly from the
first prototype to the first production
vehicles, acommendablefeatinatime
of great stress and shortages. The Bed-
ford QL was designed to use its four-

Usedby the Army fire service, the
Bedford QL fire tender was
introducedin 1943 and sawservice
in north west Europe. It towed a
trailer pump, and carried an integral
water tank, hoses andPTO (power
take-off) pump in the main body.
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wheel drive on rough terrain, but
could diseggagethefront drivefor use
on hard roads to ease the wear on tyres
and gearbox, the change being
effected by moving a lever on the
secondary gearbox. Another feather in
Bedford'scap (and asurﬁrlseone) was
the lack of normal teething troubles
during the QL's early use. It was only
after about one year In service that the
first sign of trouble occurred, and a
rather peculiar one at that: atendency
for the vehicle to shudder when the
brakes were applied slightly. These
reports were followed up immediate-
ly, and it was found that only a small
proportion of vehicles were showing
thisfault. After sometime spentonin-
vestigation the fault was found to be
simple, and the deep-treaded cross-
country tyres were replaced by nor-
mal road tyres, whereupon the prob-
lem ceased.

Thefirst production vehicle was the
steel-bodied OLD issued to units of the
Army Service Corps as a general car-
rier. From this model stemmed many
variants, includingtheQLT 3-tontroop
carrier with a modified and leng-
thened chassis to accommodate the
extralong body to carry 29 troops and
kit. The QLT was popularly known as
the 'Drooper’. The QLR wirelesshouse
type was used by all arms of the sig-
nals. The truck featured an auxiliary

enerator, and other variants on this
ouse t%/pe body were command,
cipher office and mobile terminal car-
rier vehicles. A special requirement
for use in the Western Desert was a

6-pdr portée, a vehicle designed to
transport andfirea6-pdr anti-tank gun
from the body. It was necessary to
modify the cab by cutting of f the upper
half andfittinga canvas top, and when
this type became redundant the sur-
viving vehicles were converted back
to general-service types after being
rebodied, The RAF wasamajor oper-
ator of ,the Bedford QL, many being
used as fuel tankers with swinging
booms to refuel aircraft. Two ex-
perimental vehicles that never prog-
ressed beyond the proto_H/]pe sta?e
were the Giraffe and Bren. The Giraffe
was designed for amphibious land-
ings. al the major components were

SI= Leyland Hippo

Designed as a heavy load carrier, the
Leyland Hippo 6x4 10-ton truck en-
tered military service in 1944 and
eventually proved its worth haulin
supplies during the closing stages of
the Allied advance across North West
Europe. The huge bodies on these
trucks had a well-type floor incorpor-
ating the wheel arches, this giving a
lower loading height, animportant ele-
ment inthewar daysasfork-lift trucks
were few and much loading was
accomplished by hand. Steel hoops
and a canvas tilt gave weather protec-
tion to the stores carried, The Hippo
Mk 1 initial version was based on a
pre-war commercial type with an
open cab with canvas tilt and fixed
windscreen, whilethe Hippo Mk 2 had
an all-steel cab, The Hippo Mk 2 had
single rear wheels, whilst the Hippo
Mk 2A had dual wheelsfitted with 10-
50-22tyres, Thedifficulty experienced
with the Mk 2A was the need to carry
two spare wheels, onefor the front and
one for the rear, It is perhaps quite
amazing to see these trucks still in
inthe 1980s Besidesthe general-
service vehicle, many were fitted with
large van type bodies, and severa ex-
pandable body typeswere built, abeit
of similar design. The side panels
were split horizontally, the upper half
being raised to form extra roof area
and the lower half forming extra floor
space to provide additional freedom
around machinery. Thevehiclescould
aso be linked together to form a con-
solidated workshop area. Van bodies
included an auto-processing type for
developing photographs, an enlarging
and rectifying type for exposing ori-
ginal filmontonewfilm,aprintingtype
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with arotary offset printing machine,
and a photo-mechanical type equip-
ped with a rotary offset printer, work
tables and plateracks. Entrance to al
these bodies was through a single door
intherear. Because of the length of the
body, the spare wheel had to be trans-
ferred from behind the cab and placed
under the rear of the chassis.

A post-war fitting was the adoption
of a 9092-litre (2,000-Imp gd) AVTUR
refueller body and, with the rear body

raised (’alon with the cab) on aspecia
frame for deep wading. When fully
elevated the vehicle's automotive
partswereraised 2.13 m (7 ft) and the
driver 3.05m (10ft). The vehicle was
approved for production in the event
that the waterproofing system then in
usefailed. The Brenwasdeveloped by
theMinistry of Supply by takingastan-
dard Bedford QLD and replacing the
rear wheelswith componentsfromthe
Bren Gun Carrier, thus creating ahalf-
track. The aim of this scheme was to
reduce rubber wear. The vehicle was
considered adequate during tests, but
the shortage of rubber did not mater-
ialize and the project was dropped.

removed, of aColesMk 7 or Neal Type
QMC crane.

Specification

LeylandHippoMk 2GS

Powerplant: one 74.6-kW (100-bhp)
Leyland TypeL 6-cylinder diesel
engine
Dimensions:length8,31m(27ft3in);
width2.46m(8ft1in); height3.33m
(10t 11 in)

A Bedford QLB lightAA (Bofors)

tractor comes ashorefrom a 'Class 9'

ferry during the 21st Army Group's

Rhine crossingin March 1945. The

QL saw service for manyyears after

tlrg)%\(/)var, finally retiringin the early
S.

Specification

BedfordQLD

Powerplant: one53.7-kW (72-bhp)

Bedford6-cylinder petrol engine

Dimensions:1ength5.99m(19ft8i nz;

\/lv(;dt;]2.26m(7ft5|n); height3.0m(9ft
in

Performance: maximum 61 km/

h(38 mph); radius370km(230miles)

The 10-ton 6x4 format became
widely used in the British army after
the war. Manufacturers included
Albion, Foden and Leyland. The
Leyland Hippo, introducedin 1943, is
seen here with WDpattern open cab
and the GSbody.

Weights: unladen8941 k% 19,7121b)
andladen19711kg(43,4561b)
Performance: radius837 km (520
miles)



ITALY

lsll Italian trucks

Many of Italy's trucks were of old de-
sign, but during the build-up of the
Italian armed forces before the out-
break of World Wer [I some measure
of standardization was achieved, The
largest supplier of trucks to the Italian
army was Fiat. Fiat vehicles equipped
most of the transport units, vehicles
like the Fiat TL37 4x4 light truck hav-
ing large wheels and tyres to suit the
terrain of Ethiopia and the Western
Desert. The OM Autocarretta32 wasa
unique light truck, and was highly re-
garded by its crews, and even by Brit-
Ish troops when examples were cap-
tured. Thetypewasintended primari-
ly for mountain operations, and fea-
tured a 4-cylinder air-cooled diesel
engine and independent suspension
front and rear, The gearbox was cen-
trally mounted and drove both front
and rear axles direct. The medium-
truck rangewasdominated by the Fiat
38R4x 2 and the Lancia3 RO N 6'/2-ton
4x2. Thelatter vehiclealsoformedthe
basis of a mobile anti-aircraft mount,
To start these trucks a hand-cranked
inertia start unit was placed forward of
the crankshaft. The power unit was a
Junkers two-stroke engine. The Fiat
633BM wasbuiltonsimilar linestothe
Lancia.

Most Italiantankswereof thelighter
types, and could therefore be carried
in the bodies of the Lancia, though a
tank-transporter trailer could aso be
used. Two other widely used vehicles
werethe Fiat 626BL powered by a46-

USA

L=

During 1941 the US| ogistic organiza-
tion decided aveglclewas required to
complement the */4-ton Dodge T214
WC52 weapons carrier. The design
was to include a larger payload area
for stores or troops and the require-
ment caled for a standardization of
vehicle partsto be easily interchange-
ble, The front of the 6x6 Dodge WC62
was typical Dodge, but the rear body
wz_aslen%thened by 1.24m(49in)anda
third axle was added. )
The third axle allowed the dopbling
of payload compared with the */4-ton
Dodge. Other considerations besides
interchangeability were envisaged
during Productlon, with the need Tor
new military trucks increasing as the
war drew on and it was decided that
rather than design aspecific new truck
thistype of adapted vehicle would en-

Dodge WC62

kw fz-bhp) engine, and the Fiat
665NL. Thelatter was quite advanced
in truck body and cab design,
TheGermansused|argenumbersof
Italian vehicles, these seeing service
onamost every Germanfront. In Libya
the British discovered that Italian
diesel-engined trucks were of great
value because of their lack of a car-

A Lancia 3RON6ys-tondx4AUP
Autocarro Unificate Pesante, or
andard Heavy Truck) is dug out of
the sand in North Africa.

able the production lines to complete
vehiclesat amuch faster rate. Thetwo
types used the same engine, clutch,
transmission, frontaxle, steeringgear,
wheels, brakes, tyres, radiator, fanand
belt, windshield, seats and electrical
system. Basically designedasinfantry
carriers, these vehicles found their
way into all arms of the American
forces, including the Army Air Force,
Duringstringentmilitaryteststhevehi-
cle proved to have excellent stability
as aresult of its low centre of gravity
and wide-tread tyres. Six-wheel drive
and high ground clearance enabled

A WC62 towing an anti-tankgun (the
MI 57-mm adaptation oftheBritish
6-pdr) haltsin front ofMunich city
hall as the 7th Arr%moves through
thecityinApril 1945.

burettor, which had atendency to clog
up industy conditions.

Specification

OM Autocarretta

Powerplant: one 15.7-kW(21-bhp)OM
Autocarretta324-cylinder engine
Dimensions:|ength3.80m(12ft5.6in);
width1.30m(4ft3,2in);height2.15m
(70,6 in)

Weight: 1615 kg (3,560 Ib)

The Fiat/Spa Dovunque was built by
the Spa factory, at that time under
Fiat control. ‘Dovungue'means
cross-country (literally 'go
anywhere').

AFiat/Spa Model 38R 2 ¥2-ton 4x2
truckisseenin useasan artiller
observalion postin thepause after
the end of Operation 'Crusader'.
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The %-ton Dodge T214 was
elongated to produce the WC62,
both shown here with French troops
inthesouthof Francein August 1944.

the vehicle to give a good account of
itself over really roughterrain. Produc-
tion of the personnel carriers con-
tinuedthroughout thewar, many being
distributed to other nations |ncI_ud|£
the Free French, who were eguippe
almost entirely with American mater-
iel. The majority of these vehicles
were supplied with a complete canvas
tilt, though a certain percentage was
fitted with apedestal gun mount onthe
ger side of the cab to carry a
12.7-mm (0.5-in) machine-gun. Appro-
ximately 43,300 Dodge 6x6 trucks
were produced between 1943 and
1945. Very few variants were de-
veloped on this chassis: one suchwasa
scout car with an armoured shell fitted
around the Dodge chassis and power-
pknt; another wasthemountingof twin
12.7-mm (0.5-in) machine-guns (on a
GunMount M33) ontherear body. This
model was developed and tested in
1943, but no further progress was

USA

made. The 6x6 saw extensive use
post-war until "the Korean War, after
which the type became surplus as a
result of wear and the introduction of
new equipment. Today the WC62 isa
much prized vehicle within the ranks

American medium trucks

When one thinks of US military
medium trucks, the CMC 2'/2-ton 6x6
immediately springs to mind. Howev-
er, this type is discussed overleaf and
other types are treated here. ]
Semi-trailer tractors come into this
category with designations from 2Vz-
ton fo 5-ton. These special-purpose
vehicles were used to haul large trail-
ers of all descriptions. The general-
service bodies were used in great
numbers during the advance across
Europe, proving extremely useful in
such organized deployments as the
'Red Ball Express route. Starting with
some of the less publicized vehicles,
theAutocar Model U4144T 4x 4tractor
was basicaly used in the USA, ver
few crossing the Atlantic and the U
Army Air Force being amajor user for
the fuel bowser-towing role. Another
earlé model, the CMC AFKX-502-8E
COE tractor, was used to tow early
horse box trailers for the cavalry. The
CMC was é)owered by a 6-cylmder
91-kW (122-bhp) en(?lne. Perhaps the
two most popular and publicized trac-
tors were the Autocar Model U7144T
and the Federd 94x93, which were
used in quite large numbers for haul-
age. The Autocar was used by artiller
unitsto tow van bodies, fitted out wit}
radio equi pment mostly for use by anti-
aircraft units, These trailers were de-
signed to use a front dolly wheel for
use asfull towing trailer, though when
the trailer was coupled to the tractor
the dolly could be towed behind the
whole assembly. Early vehicles had
fixed steel cabs, theSe later being
changed to soft tops in line with most
other American-produced military
transportvehicles. Many soft-topvehi-
cleswerefitted witharing mount for a
12.7-mm (0.5-in) machine-gun. The

Sudebaker produced almost
200,000 2 Vz-ton trucks, similar tothe
CMC 6x6, but more than half of that
production went to the Soviet Union
under Lend-lease. Many were
produced with the Studebaker
commercial-type closed cab.
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Federal model was used in the same
basic way, the power unit for thlst;;(pe
being the Hercules 6-cylinder RXC
engine.

n the 4-ton cargo range the FWD
HARI saw extensive service with
American, British and Canadian
forces. It was powered by a Waukesha
GB2 6-cylinder engine.” Many of the
trucks were instrumental in hauling
supplies along the Allied supply line
from Persia to the USSR. One Interest-
ing deployment of the FWD in British
service was its use to_tow mobile
smoke generators. The RAF used the
truck as mobile power SUpP;l;%/ vehicles
and as snow ploughs, the latter being
fitted with a Bros rotary plough, for
which the rear body was replaced by a
large Climax R6 petrol engine unit.
Transmission of power to the plough
was twofold, first by V-belts to the rot-
ary parts then through transmission
shafts to the rotor assembly with a
chain drive forfinal power to therake.

Diamond T supplied a 6x6 medium
truck, the Diamond T 968, this beiny
oneof theUSArmy'scargotrucksunti
the end of the war. Variants included
tipper, map reproduction, wrecker
and bitumen tank vehicles. A total of
10,551 was built, and a further 2,197
were supplied as long- and short-
wheelbase vehicles (cab and chassis)
for fitment of special engineering
bodies. These were supplied to many
S&herl i:ountrl esduringand after World

a1l

of vehicle preservation societies,
ification
g%ggeWCGZ
Powerplant: one68,6-kW (92-bhp)
Dodge 6-cylmder petrol engine

Specif
Diamol
Powerplant: one 79-kW (106-bhp)
HerculesRX C6-cylinderpetrol

engine. .
Dimensions length6.82m(22ft4.5in);
width2.44m(8.0ft); height3.01m(9ft

10.5i

ication
nd T 968

en 11939 kg (26,

%gf){ﬁs unladen 8357 |(3ng1

8,424 |b)
Ib)

Dimensions length5.71m(18ft
8,75in);width1.91m(6ft3.4in); height
2,21m(7ft3in)

Performance: %)%d 80 km/h (50 mph);
radius386km(240miles)

The attack transport William
Tilghman isloaded for theAllied
armiesin north west Europe. Visible
are both maépr types of medium
truck, inclu |n8 the cab-over-engine
&C'\%)CE)AFKWX X6, alsomadeby

Performance: maximum 64km/
h(40mph); radius266km(165miles)



Light
Vehicles

World War Il saw much in the way of innovation, and one of the major

changes involved the vastly increased mobility of armies. For the first time,

whole formations were motorized, and supporting the fighting troops were

n recent years awealth of
| information has been published
about armoured fighting vehicles,
but relatively little has appeared
on the ubiquitous'B1 vehicle, the
unarmoured vehicle designed
specificaly for military use,
without which modern armies
would be unable to move. On the
Allied side, there was almost total
reliance upon US production:
Britain had lost a major
proportion of its 'B' vehicles
with the retreat from Dunkirk;
and the Soviet Union, in evacuat-
ing its industry to the east before
the rapid German advance, had
concentrated itsindustrial might
uponAFV production, relying
almost entirely upon US Lencl-
Lease vehicles for logistical and
support functions.

All nations had gone to great
efforts to achieve standardization
and to reduce the variety of
vehicle typesto aminimum.
IntheAllies case thiswas not
difficult; the USA managed to
restrict its unarmoured vehicle
programme to a very limited
number of types (six basic class
e9), and the fact that it was the
principal contributor to Allied
production facilitated widespread
standardization with major advan-
tages in maintenance and resup-
ply. The Germans aso had begun
the war with a standardization

a host of vehicles of many types.

= L -

P
il

British SAS soldiers in an unarmoured but well-armed jeep on patrol in North Africain early
1943. Jeeps were ideal for staging hit-and-run raids and reconnaissance missions.

programme, introducing the
Einheit (standard) or 'E' vehicles,
each class of which had severa
manufacturers producing models
that were built to the same speci-
fication. Unfortunately for them,
these vehicles suffered from
severe mechanical reliability
problems, were complex to ser-
vice and maintain, and could not
be easily mass-produced in the

quantitiesrequired; socivilian
models had to be adopted. As the
Germans occupied country after
country, they gathered more and
more vehicles, and by the time
the Soviet campaign was well
under way there were some
1500 different types of unar-
moured vehicle in German
service. This made maintenance
and resupply a nightmare, and

contributed as a significant factor
to the eventual German defeat.
Towards the end of the war the
Germans completed a new
standardization programme (the
Schell Programme) under which
thefamousV olkswagen K ubel
and Opel-Blitz lorry bore most of
the brunt of the requirements.
By thistime, however, it was far
too late.
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GERMANY

K raftfahrzeug2(Slower40)

During 1934 the Germans made the
first attempts to create standardized
(Einheit) vehiclesfor theWehrmacht.
Until thistime vehicles employed for
cross-country work had been based
on commercia designs or were con-
versions of them. The new army motor-
ization programme placed great
emphasis upon the design of vehicles
from not only technical but aso oper-
ational considerations. A new system
of Kfz (Kraftfahrzeug, or motor vehicle)
numbers was introduced, whereby
numbers were allotted to vehicles
(irrespective of make or model) to de-
note their tactical or military function,
With few exceptions, for the vehicles
covered here these Kfz numberswere
broken down into the following clas-
s 1 to 10 covered |.Pkw (leichter
Personenkraftwagen, or light person-
nel_carrier); 11 to 20 covered m.Pkw
(mittlerer * Personenkraftwagen, or
medium personnel carrier); and 21 to
30 covered s.Pkw (schwerer Per-
sonenkraftwagen, or heavy personnel
carrier). )

_ The'l.Pkw was a standard vehicle
irrespective of its models or manufac-
turers, with the exception of the en-
gine, which was aways that of the
manufacturer and commercially avail-
able, Theenginewasmadeby Stower,
BMW and Hanomag from 1936 on-
wards. The Slower model (Kraftfahr-
zeug 2) used AW2 and R180W water-
cooled4-cylinder OHV petrol engines
withdry-sumplubrication. Thechassis
was of normal type with a frame of
rectangular section, side- and cross-
members, and bracing to support the
engine, transmission and body. The
hood was hinged down the centre and
fastened on each side by two clips.
The chassis was used for the 4-seater
|I%tl1t car (Kfz 1) and for a variety of
other special-purpose vehicles,

GERMANY

=1 vo kswagen Kbel

Oneof themostfamousmilitary carsof
World War 2 was the Volkswagen
Kbel, the German Jeep, During 19
Hitler hed instructed two car desig-
ners (Dr Porsche of Auto-Union and
Werlin of Mercedes-Benz) to develop
a 'people's car' (Volkswagen). The
basic V olkswagen took shape on Por-
sche's drawing board as early as 1934.
In 1936 the first design for a Volks-
wagen cross-country appeared, de-
signated Volkswagen Typ 62. When
the decision wasreached that the only
new ﬁersonnel carrier to be employed
by the Wehrmacht would be the
/olkswagen, serving as the standard
light passenger car for al arms, design
chan_gas were requested resulting In
the Typ 82. During 1938 work was
undertaken on the Volkswagen plant
at Wolfsburg, and productionbeganin
March 1940. ) )
The vehicle was designed for light-
ness and ease of manufacture. Built as
cheaply as possible, it comprised
components of simple design. Gener-
aly, the layout was very smilar to that
of the Jeep. Themethod of suspension,
together with the use of a self-lockin
differential, gave it remarkably goox
cross-country performance. After ini-
tia problems, the 998-cc Volkswagen
Typ | 4-cylinder HIAR air-cooled en-
gine soon became one of the most reli-
able powerplantsever. With its excel-
lent automotive qualities and smple
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Madefrom 1936, theKfz2 wasa
standard body design based on
mechanical components of several
man ufacturers. The Stower 40wasa
4x4 design, and, ashere, wasoften
the basisfor radio cars.

ecification
K1z 2 (Slower 40) ,
Dimensions: length 358 m (11 ft 9 in);
width 1.57 m% ft2in); height 1.78m
(5ft 10 in); wheelbase2.24 m (7 ft 4 in)
Weight: net 1815 kg (4,001 |b
Powerplant: one Sower AW2 or
RISOW 4-cylinder OHV ﬁetrol engine
developingS0bhp(37.3kW)
Transmisson: fiveforwardandone
reversegeers )

Tyres. 5.50x18 (metric)

A Luftwaffe Kfz 2 in the desert. The
JunkersJu 87 'Stukasarejust
returningfrom a mission, asshown
by their bombless condition.

maintenance level, the vehicle fully
met the high demands of military use,

especialy inthedesertand USSR. The
military version had atouring body of
sheet metal with a folding top, Four
doors were provided, and weather
protection was afforded by a folding
gar&vas hgod and s:dsetI scr]gefg The

ody s were mostly of 18-gauge
stamplljr?gs. Tubular strutswereusedas
the basic structural members of the
body. Theenginecylinderswereof 'H'
form and laid flat at the bottom of the
car. The chassis consisted of a central
welded-steel tube bifurcating at the
rear to support the engine and trans-

mission, and the steel floor on each
sde of the central member supported
the body. The front axle consisted of
stedl tube which housed the two tor-
sion bars of the suspension. At each
side of thedifferential were universal
joints providing centres about which
thetworear drivingaxlescouldarti cu-
late, and the rear wheels were stabil-
ized laterally from the differential
housing. The auxmarK earboxes in
each rear wheel brought the two half-
shafts higher and so gave a greater
ground clearance, There was inde-
pendent suspensiononall fourwheels,
and doubl e-action hydraulic shock-

Thé ubiquitousKuibel (bucket)
served wherever the German armies
were. Allied/German production
contrastsare underlined by thefact
that only 55,000 ofthesehandy
vehicles wereproduced from 1940,
as compared with 600,000-plusJeeps
produced from 1941-5.

absorberscontrolledthemovement of
the rear springing. The steering gear
and connectorswere of conventional
t);%e, The brakes were mechanical,
cable-operated, and had double lever
action on the brake shoes. Transmis-
sion was through a single-plate clutch



gearbox. An overdrive was incorpo-
rated in fourth gear. Thefuel tank was
located below the instrument panel,
facing the front right-hand seat.

This vehicle was aso designed with
an enclosed body, designat 9'%% 92.
AllmodesbuiltfromMarch 1943 hada
larger engine (1131-cc capacity). By
the end of the war some 55,000 Typ 82s

been produced (production
ceased in mid-1944). To accommodate
the various bodies required, an order
was issued on 2 August 1940 deman-
ding widening of the chasss by be-
tween 6 and 8c¢m (2.36 and 3.151n) in
what became the Typ 86, The normal
Kiibelwagen was not very successful
in the desert and so the Tropenfest
(tropical) version was developed with
numerous changesincluding the use of
larger sand tyres. Volkswagen Kbels
usedin Africawere oftenreferredto as
Deutsches Kamel (German camel).
There were numerous special-
&urgose models of the Volkswagen

Ubel, many of them adopted by the
Wehrmacht.

Kraftfahrzeug

Beforetheintroduction of the standard
{Einheit) vehicles, the German army
made extensive use of commercial
cars as ameans of motorizing the var-
ious arms and services. The Auto-
Union/Horch Typ 830 was one of the
many commercial passenger car chas-
gs fitted with various military bodies
between the late 1920s and early
1930s. V-8 powerplantswithacapacit

of 3, 3.2 and 3.5 litres were installed.
Since only the rear wheels were
driven, larger tyresand different rear-
axle ratios helped to increase the
types cross-country performance. The
vehicles saw action in most theatres of
war, the majority of them fitted with
open superstructures and used as
primemoversfor lightinfantry guns, as
well as radio communications vehi-
cles. The signal troops also used avari-
ety of enclosed van-type bodies. The
Ktz 11 was a closed-bodied com-
munications or radio vehicle based on
this chassis with two seats and a boot.
The closed body was often made of
wood. Later production models were
fitted with_sheet-metal doors and re-
movable side windows. Eventually
productionwasdiscontinued in favour
of the medium standard cross-country
personnel carrier built from 1937 on-
vc\;gretljs by Horch and, after 1940, by

Specification
Kfz 11(Auto—Un|on/HorchTy£83(_))
Dimensions: |ength4.80m(15ft9in);
width1.80m(5ft11in); height1.85m
(6ft1in); wheelbase3.20m(10ft6in)
Weight: net 990kg (2,183 1b ]
Powerplant: oneHorchV-82,98-litre
petrol engine developing 70 bhp
52.2 kW)

rénsmission:ZFAphonwithfour
forward and one reverse gears
Tyres. 6.0x18 (metric)

TheKfz11 sawactionin Poland asa
personnel carrier. Infantry who were
not lucky enough to get placesin the
carsor truckshad to make do with
bicycles or their own two feet.

Specification
Volkswagen Kiibel ]
Dimensions: length3,73m(12ft3in);
width1,60m(5ft3in); height1,35m
(4ft5in); wheelbase2.39 m(7ft 10 in)
Weight: net635 kg (1,4001b) o
Powerplant: one Volkswagen Typ 14- .
linder HIAR 998-cc petrol engine
level oping 24 bhp (117.9 kW), orfrom
March 1943 oneV olkswagen4-
linder 1131-cc petrol eng{/ne
eveloping 25 bhp (18.6 kWA )
Transmission: limited-dlip differential
giving four forward and one reverse
g_ears with overdriveonfourth gear
yres.5.25x16

Kiibels were not_at first successful in
the desert, so a Tropenfest (tropical)
version was developed. Changes . \
werenumer ous, i ncluding theuseof % s
sand tyres, and the altered model A
canngto beknown asthe'German [ z
camel'.

TheHorch Typ 830 was one of many
commercial designs fitted with
military bodiesin the 1930s.
Originally used asa troop carrier.
andradio car, the vehicle saw action
inmost theatres.
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GERMANY

Kraftfahrzeug 15 (Mercedes-Benz 340)

The Kfz 15 mittlerer gelandegangiger
Personenkraftwagen (m.gi. Pkw, or
medium cross-country personnel car-
rier) was used as a communications
(Fernsprech) or radio (Funk) car. It
had an open 4-seater body and a boot,
and it was fitted with a towing hook.
The vehicle was powered by a V-8
engine. Commercial chassis used for
thisrolewere: in 1933-8 the Horch 830
and 830B1, in 1937-9 the Wanderer
W23S, and in 1938-40 the Mercedes-
Benz 340.

The Mercedes-Benz 340, a larger ¢

version of the 320, was powered by a
3.5-litre engine and had a very long
wheelbase, which tended to impair its
cross-country performance. Like the
Kfz 11 described above, production of
thisvehiclewasdiscontinuedinfavour
of the medium standard (Einheit)
cross-country personnel carrier, This
latter vehicle differed basicaly from
thelightmodel (describedunder Kfz2,
or Stower 40) in that the rear wheels
were not steerable. Asbefore, howev-
er, al-wheel-drive was used, The
chassis was a conventional type used
for staff cars, radio vehicles and other
ecialized types. Depending upon
the manufacturer, the engine had a
swept volume of between 2.9 and 3,5
litres. Horch engines were standard
for most models, the few exceptions
being equipped with an Opel type.

ification
Kiz 15 (Mercedes-Benz 340 ]
Dimensions: length4.44m(14ft7in);
width1.68m(5ft6in); height1.73m
(5ft8in); wheelbase3.12m(10ft3in)
Weight: net 2405 kg (5,302 Ib
Powerplant: oneMercedes-Benz 6-
cylinder ?etrol engine developing
90 bhp (67. 1 kW)

GERMANY

Damler-Benz G5

Duri _ndg 1925-6 thefirst proposa swere
considered for the development of
specidized vehicles for the Reichs-
wehr (predecessor of the Wehr-
macht). Amon]g others, arequirement
was lad down for afully cross-country
personnel carrier. Thiswasto have six
seats and use a six-wheeled chasss
with more than one driven axle. The
development of such a vehicle was
taken up by thefirmsof Horch-Werk
AG of Zwickau, Daimler-Benz AG of
Stuttgart and Selve Automobilwerk AG
of Hamelin, each of them supplying
several modelsfor trial purposes. The
first Daimler-Benz model, designated
Daimler-Benz G |, several of which
were produced between 1926-8, were
powered by a 50-hp M03 6-cylinder
engine. Thishadthedrivetakento the
four rear wheels. The unladen weight
was 1200 kg (2,645 Ib?) and the payload
was 1000kg (2,205 Ib). Daimler-Benz
alone continued development of the
three-axled personnel carrier. Be-
tween 1933 and 1934 it produced a
small number of itsG 4 model, Thiswas
avehicle Wldell}‘/ known for its use by
Hitler, although it was never suited to
military usage, It had a poor cross-
country performance and was too
large, too heavy and too expensive.
Befween 1933 and 1934 57 were built
and thesewereamost exclusively em-
ployed by high'officials of the Nazi par-
t¥ and the general staff; one was mod-
ified as a communications vehicle for
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Above; The Mercedes-Benz 340 was
not theideal vehicle upon which to
base theKfz 15 body, asthelong
wheelbase impaired cross-country
ability in spite offour-wheel drive.
Even 'so, many were used asradio
cars, saffcars and other special

types.

Right: ThefallofTobrukinJune 1942
wasa shock to theBritish, and soon
the town square wasfilled with a
motley collection of Afrika Korps
vehicles, including this Mercedes
340 ambulance.

Transmission: four forward and one
reversegears ]
Tyres: 6.5x20 (metric)

use by Hitler during his field trips.
With the development of the Einheit
series of personnel carriers, Daimler-
Benz, which appears to have been
neglected in the share-out of produc-
tion contracts for these vehicles, pre-
pared a model of its own as a private
venture, The Daimler-Benz G 5 was
basically orientated to the production
model by Auto-Union AG. Between
1937and 1941 378werebuilt, aJthough
only afew were actually adopted by
the Wehrmacht. The vehicle had four-

wheel drive and steering. A few were
fitted with elaborate superstructures
for desert travel.

Specification

Daimler-BenzG5

Dimensions; Iength 4,52 m (14 ft 10 in);
WIdthl.?Om& ft7in);height1,80m
(5ft 11in); wheelbase2.79m (9ft 2in)
Weight: net 1630kg(3,5931b
Powerplant: oneMercedes-Benz6-
cgl mder petrol enginedeveloping

90 hp.(67 kW)

A powerful vehicle, with four-wheel
drive and four-wheel steering, the
Daimler-Benz G5 was designed asa
rivate venturetomeet the
ehrmacht Einheit specification.
Few of the 378 built actually saw
army service.

Transmission: fiveforwardandone
reverse gears )
Tyres: 5.50x18 (metric)



CANADA

Car, Heavy Utility, 4X 2, Ford C11ADF

TheFord C 11 ADF H Utility Car
was a commercial Canadian vehicle,
based on the 1942 Ford Fordor Station
Wagon, adopted for military usewith
only minimal changes. Canadian Ford

roduced the vehicle mainly for the

ritish army, athough several were
used by the Canadian army. The tgpe
used extensively in the Western De-
sart and Italy by HO staffs. The military
version had right-hand drive (for the
UK), heavy-duty tyres, black-out
eguipment, simplified and streng-
thened bumpers, internal rifle racks, a
map-container, first-aid and medical
kit, radio-interference suppression,
fire-extinguishers, entrenching tools
and other standardfittings,including a

removableroofrack. Inadditiontothe =i

driver the all-steel body had seatin
for five passengers, two in front an
three on the single bench-type rear

. Access was via four doors. In
addition there was a full-width rear
door split horizontally and hinged top
and bottom so that the lower portion
formed atailboard. )

A similar vehicle, seating seven
sengers and designated Ford C 11A 5,
wasaso used, thishaving lighter tyres
and axles and making use of the lug-
ggﬁge space for the additional two

S.

Another Ford Heavy Utility Car was
essentially the same asthe C 11 ADF
butbasedonthe 1941 froduction chas-
ss. Weighing 91 kg (2001b) morethan

USA

USArmy '/2-tontruckswereprovided
by anumber of manufacturersinclud-
ing Dodge, Chevrolet, Diamond T,
Ford, Marmon-Herrington and CMC.
The'/2-ton 4x4 vehiclewasoriginally
devel opedby theMarmon-Herrington'
Company of Indianapolis in July \
During the early stagesof thewar most
ofthe72-ton4x2vehiclesweredightly
modified civilian models and werere-
tained for the home front. With the de-
velopment of thewar, standard tactical
chassis began to be adopted to super-

USA

Inthe !/2-tonrange Dodgewasthe sole
roducer to US Army contracts. The
irst contract for 14,000 Vfc-ton 4x4

truckswas placed with Dodge in mid-
1940. The basic chasss was a slight

modification of the normal commercial

vehicle to incorporate a new transfer
gearbox and forward transmission to
cater for thefour-wheel driverequire-
ment. Thebasic chassiswasemployed
for numerous roles including com-
mand, command reconnaissance,
radio, weapons carrier and Truck, Vz-
ton, Ambulance, 4x4, Dodge T215-

WC27. Depending upon the role, they
had the option of afixed bodywork or

open cab. The ambulance version had

the former and the command, com-
mand reconnaissance, radio and
weapons carrier versions, the latter,

These earlier US miilitary pattern 4x4

trucks were superseded in 1942 by a
range of wider and more robust body

types (%-ton) with a lower silhouette

and shorter wheelbase, aso built by

Dodge. By this time 82,000 Va-ton

truckshadbeen built, Thesel eft-hand
drive vehicles were built by the

+ 1

its ﬁredeqasors this variant had a
dightly different estate car body and
frontradiator grill, Someof thesevehi-
cles had roof hatches added and jerry
and water can racks fitted externally.

Specification
Car, Heavy Utility, 4X 2, FordC 11 ADF
Dimensions:|ength4,93m(16ft2in);

sede these earlier models. As regards
the Truck, Va-ton 4X4, Chrysler's
Dodge Division began mass-

roduction during 1939. The original

202 series used many commercial
components, and 4,640 of all types
weremanufactured by Dodge, most of
them as command reconnaissance
cars and Ilg\% trucks. The Truck, Vz-
ton, 4x4, Weapons Carrier, Dodge
T207-WC3wasintroducedin1941,and
replaced al previous models then in
use. It became one of the basic trans-

Dodge trucks were adapted to serve
as ambulances, with sheet steel
bodies accommodating up_to four
stretcher cases. Early versions had
enclosed cabs as shown, but later
reverted to the open cab ofthe
weapon carrier version.

width2.01 m(6ft?in); height 1.83m

(6ft0in); wheelbase 2.90 m (9 ft 6 in)
Weight: net 1814 kg (4,000 Ib)
Powerplant: one Fordmercury V-8
3,91-litrepetrol enginedevel oping
95bhp(70.8kW)

Transmission: threeforward and one
reversegears

Tyres: 9,00x 13for C 11 ADF, and
6.00xI3forCIIAS

Truck, Vfeton, 4X 4, Weapons Carrier, Dodge T207-WC3

portation means for all arms and ser-
vices. The vehicle was open-topped
with dismountable bows and a canvas
tilt, Aswith most other Dodge trucks, a
spare wheel was carried on the off-
Sde of the vehicle.

Truck, Vaton, Ambulance, 4X4, Dodge T215-WC27

Heavy utility cars were of two major
thes those of military design and
those converted from civilian
models. The C11 was developed
from a commercial station wagon
model, and was used extensivelyin
the right-hand drive version by the
British, inavariety ofroles, and
equippedHQ Saffs in Italy and the
Desert.

Specification )
Truck, Vz-ton, 4X 4, Weapons Carrier,
Dodge T207-WC3 )
Dimensions: Ien?th4.60m 15ft1in);
width1.93m(6ft4in); height2,24m
(7 ft4in); wheelbase 2,95 m (9 ft 8 in)
Weight: net 2014 kg (4,440 Ib?_
Powerplant: one Dodge6-cylinder
etrol enginedevel oping 85 bhp
63.4 kW)

Transmission: four forward and one
reversegears

Tyres. 7.50x16
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A '12-tonDodgedx4, _theT215model,
preceded the®A-ton T214in 1941. It
wasat this time that theDodge

DodgeBrothersCorporation Division
of the Chrysler Corporation of Amer-
ica and dso, in a modified form, in
Canada. Thelnternational M-1-4range
was similar in layout but produced
solely fortheUSMarineCorpsandUS
Navy. A great number of these Dodge
Va-ton trucks were supplied to the

Introducedduri n? 1942, theDodge%-
ton 4x4 range of light trucks super-
seded the original !/2-ton 4x4 range.
Both Ford and Dodge, previoudy the
main suppliers of Va-ton 4x4 vehicles,
each produced prototypes for US
Army evaluation: these were slightly
wider and lower than their predeces-
sors, had larger wheels and tyres, and
Bomd stronger suspensions. The
odge version was selected and
officialy introduced during June 1942
when production started into full
swing. As with the Vz-ton vehicles
there were several sXemal body
types. The Dodge T214 series com-
rised the WC51 weapons carrier,
C52 weapons carrier with winch,
WC53 general-purpose and field com-
mand vehicle, WC54 ambulance,
WC5537-mmGunMotor CarriageM6,
WC56 commandreconnaissancevehi-
cle, WC57 command reconnaissance
with winch, WC58 radio vehicle,
WC59 light maintenance and installa-
tionvehicle, WC60 emergency repair
vehicle, WC61 telephone mainten-
ance and installation vehicle, and
WC64 ambulance. Generally, thevehi-
CIIBS in 'Ehls serleswelrfeB(eferred t(1)_ tz;us
' e%)s contractionof BigJeeps), The
wc 1weaponscarrierw%s prin-
cipally to transport personnel,
weapons, toolsandother eguipment. It
had an open body with a canvastilt and
canvas Sde-screens. The WC53 was
fitted with a 'safari’ type body with rear
side doors, amap table, special seats
and internal lighting. The WC56 com-
mand reconnaissance was the most
commonvariant, andwasused for re-
connaissance and liaison, and as a staff
car for high-ranking officers. It was
fitted with map-boards and had a de-
tachable canvas top and side-screens.
ifjcation
Truck, */4-ton, 4x4, Command
Reconnaissance, DodgeT214WC56
Dimensions.|ength4.24m(13ft11in);
width 1.99m(6t6.5in); height2.07m
(6ft9.5in); wheelbase2.49m (8 ft 2 in)
Weight: net 2449 kg (5,400 |b)
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division of Chrysler became the
large-scale producer ofsuch
vehiclesfor the USforces.

and the USSR under the Lend-Lease
programme.

Specification

Truck, V2-ton, Ambulance, 4X 4,
DodgeT215-WC27

Dimensions: length4.67 m(15ft4in);
width1.93m(6ft4in); height2.13m

Truck, %-ton, 4X 4, Command Reconnai ssance, Dodg

Powerplant:oneDodgeT2146-
cylmder getrol enginedeveloping
92bhp(68.6kW)

Transmission: four forward and one
reversegears
Tyres 9.00x16

Below: Dodge T214scanstill be
found in usein manyparts of the
world, atributeto thevehicle's
sturdy design. The command and
reconnaissance version, the WC53,
was usedin much thesame way as

thejeep.

(7ft0in); wheelbase2.95 m (9 ft 8 in)
Weight: net 2046 kg (54,510 Ib)
Powerpiant: one Dodge T215 6-

(:%I inder getrol enginedeveloping
92bhp(68,6kW)

Transmission: four forward and one
reverse gears

Tyres 7,50x16

Above: Superseding the T207;WC3,
the T214 rangeoftruckswereA-ton
vehicles. Introducedearlyin 1942,

they werein full production by June.

Used to transPort personnel,
weapons, toolsand equipment, the
T214 range wer e sometimes known
as 'Beeps (BigJeeps).

e

T i—

e T214-WC56

TheDodge T215 WC 23 wasa V--ton
command and reconnaissance
vehicle of thesamefamily asthe
T207. The1941 patternvehiclesare
identifiablefromtheheavier 1942
models by their sloping bonnet.




o iiorry,8cwt,4x 2,FFW, Humber

Just beforetheoutbreak of war in 1939
the British army was in the process of
intensive mechanization, and severa
classes of load capacity had been de-
finedfor 'B' vehicles. Thesecond class
was the 8-cwt truck which fulfilled such
roles asthe OS (General Service) and
FFW (Fitted For Wirdless). Such8-cwt
trucks with both 4x2 and 4x4 wheel
arrana%ements were produced in con-
siderable numbers from a period just
before the war, but were eventually
phased out of production in order to
rationalizeoutput andreducethenum-
ber of typesin service. The 5-cwt and
15-cwt classes could carry out any
duties that had been allocated to the
8-cwt class. These vehicles were
manufactured by Ford, Morris and
Humber. Similarin appearance, these
vehicles had detachable well-type
bodies with seating for three men (two
facing offside and one nearside) and
canvas tilts, though the wireless ver-
sion had seating for two men only.
Folding legs were fitted which en-
abled the body to be placed on the
ground for use as a mobile command
centreor wirelessstation. TheHumber
8-cwt Lorry early production vehicles
employed the chassis of the original
1939 Humber Snipe saloon with
louvresinthebonnet sides. TheL orry,
8-cwt,4X 4, FFWincorporatedtheNo.
11 wireless set, amap table and other
fittings necessary for commandopera-
tions. The wireléss batteries could be
recharged from a generator driven off
the main engine, The OS model had
the same body but lacked the radio
equipment.

Specification
Lorry,8cwt,4x2, FFW, Humber
Dimensions |ength4.44m(14ft7in);

The earlyproduction version ofthe
Humber 8-cwt lorry was based on the
chassis of the pre-war Humber Snipe
saloon, and could beidentified by
thelouvresin thebonnet sides. Later
these were omitted, as shown here.

SI= Car, Heavy Utility, 4X 4 (FWD), Humber

Together with the Ford 4x2 Heavy
Uti |tx, the Humber Heavy Utility Car
was the basic staff and command car of
the British army during World War 11 at
all levelsof command. Nicknamedthe
Humber'Box, thiswastheonly British-
built four-wheel drive utility car, and
production began during May 1941,
continuing for the duration of thewar.
EmPon on a very wide scale, this
staff car remained in service until the
late 1950s The cab and body were
integral and of all-steel construction,
and later models were fitted with a
didingroof. The body wasasix-seater
with tour individual seats and, at the
rear, two tip-up occasional seatswhich
could be folded down to leave the
body clear for stowage: there was a
folding map table behind the front
seats, Thereweretwo hinged doorson
eachsidewithafull-widthdoubledoor
arrangement at the rear. The front
mudguards, radiator grill and bonnet
were identical to those of the Humber
8-cwt 4x4 chasss, IntheWestern De-
sert this vehicle was sometimes mod-
ified by replacement of the roof by a
canvas folding tilt. Some vehicles,

width 1,96 m(6ft5in); height 1.89m
(6 ft2,51n); wheelbase 2,84 m (9 ft 4 in)
Weight: net 1769 kg (3,9001b)
Powerplant: oneHumber 6—c¥)l inder
petrol engine devel oping 85 bhp
(63.4 kW)

Transmisson: four forward and one
reversegears
Tyres 9.00x13

Aight: TheHumber FFW(Fittedfor

fireless) was an 8-cwt 4x2 truck
with seatingfor two wireless
operatorsin thebody. The body was
detachablefor use on the ground as
a wirelessstation or asa command
centre.

Afour-wheel-drive estate car, the

Humber Heavy Utility was the basic

saffand command car in British

service, and remained so for some

éear_safter 1945, [twastheonly
ritish vehicle ofits type.
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ecialy those used by high-ranking
of ficers, were dso fitted with adiding
roof,

fication
Car, Heavy Utility, 4X 4 (FWD),
Humber .
Dimensions. Ienfgth4.29m(14ft lin);
width 1.88m(6ft2in); height 1.96m
ngt5|n);wheera592.84m(9ft

.75in)
Weight: net2413kg(5,3201b)
Powerplant: oneHumber 6-cylinder 1-
L-W-F4.08-litrepetrol engine
developing 85 bhp #63.4 k
Transmisson: four forward and one
reverse gear with auxiliary two-speed
Tyres:9.25x16

Fitted with a foldingmap table, the
Humber Heavy Utllltéowas used
mainly as a saffcar. Some were
givenfolding canvas tops for
operations in North Africa. Staff
officers occasionally had forward
dlidingroofs fitted.

> < Tractor, Artillery,

The Morris Company produced a
whole range of vehicles for the British
army, one of the most successful being
the Morris C8 Artillery Tractor (popu-
larly known as the Quad). Introduced
in_1939, this vehicle had four-wheel
drive and was equipped with a 4-ton
winch driven from the transfer case. It
had a distinctive beetle-shaped body
and usually atowed limber and 18- or
25-pdr gun/howitzer. As far as the
army was concerned the vehicles built
for gun-towing had to have the same
characteristics as the horse-drawn gun
carriage team which they replaced,
such as good cross-country perform-
ance, seating for the gun crew, and
adequate stowage space for equip-
ment and ammunition. They were al-
ways manned by artillerymen. In this
vehicle there was accommaodation for
the driver,_gun-crew commander and
five men. Thefinal model, introduced
in 1944, wasautomotively identical but
had a new body (no longer beetle-
shaped) with an"open top and canvas
tarpaulin cover. This was introduced
as a dual-purpose vehicle to tow the
17-pdr anti-tank gun or the 25-pdr gun/
howitzer, and could now seat eght
men including the driver, Two doors
were provided on each side. At the
rear of the body ammunition racks
were installed to take al types of stan-
dard Britishartillery ammunition. This
vehicle remained in service until the
1950s, The original vehicle was pow-
ered by a Morris 4-cylinder petrol en-
gine and the gearbox had fiveforward
and one reverse gear driving all four
wheels. When the C8 MKk [T version
was introduced, however, four-wheel
drive could be disengaged except in
first gear and reverse.

Morris was one of the mni/]é%p liers
of GSpattern trucks, and theC84x2
was one of the major types lostin
numbersat Dunkirk. Somewere
usedin thedesert, however. TheC8
was eventually upgraded to four-
wheel drive.
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A4X 4, MorrisC8

Specification
Tractor, Artillery4X 4,MorrisC8Mk

Dimensions:|ength4.49m(14ft

8.75in
2.26m
3in)

2

;width2.21m(7ft3in); height
7ft5in); wheelbase2.51 m(8 ft

Weight: net 3402 kg (7,500 Ib)

Powerplant: oneMorris4-cylinder 3.5-

litre fetrol engine developing 70 bhp
52.2kW)

ransmission: fiveforward and one
reversegears
Tyres 10,5x16

Above: The C8 Artillery Tractors
were originally four-wheel-drive
versions of the C8 trucks. TheMKIII,
introduced in 1944-5, hadacanvas
top and square contour body.




== Truck, 15cwt, GS, 4X 2, Bedford MWD

During 1935 the War Office carried out
trials with new lorry models, and the
Bedford Truck Division of Vauxhall
Motors Ltd submitted various pro-
totyJ_)e_ vehicles, One of these was a
modification of the commercial 2-ton
lorrywithrear-wheel drive, Following
the trials the vehicle was fitted with a
new radiator and larger tyres, After
further trials in 1936 the chassis wes
modified to increase the ground clear-
ance and anew engal ne cooling system
wasincorporated. Tn 1937aspecial-to-
type Bedford WD prototype was pro-
uced on this chassis, rated at 15-cwt
Payl oad capacity, Themost noticeable
eature was theflat full-width bonnet
necessitated by the extr&larﬁe air-
filter specifiedby theWar Mechanisa-
tion Board, During 1938 amore power-
ful enginewasused. Aninitial orderfor
2,000 Bedford 15-owt Truck vehicles
was placed in August 1939, thefirst 50
being constructed as special portée
vehicles to carry the 2-pdr anti-tank
gun. Originally, the vehicle had an
open cabwithfoldingwindscreenand
collapsible canvas tilt, but from 1943 an
enclosed cab with side-doors, canvas
ta%p and perspex sde screens was
opted. By theendof thewar Bedford
had produced a total of 250,000 vehi-
cles, alarge proportion of which were
this model. The vehicle remained in
service with the British army until the
late 1950s Although intended mainly

USSR

GAZ-67B light car

The GAZ-67 (named for the Gorkiy
Avtomobil Zavod, or Gorky Car Fac-
tory) was_first manufactured in the
Soviet Union during 1943 &s a cross
country vehiclefor the transportation
of personnel and light equipment. It
was obviously greatly influenced in
design and construction by the US
Bantam Jeep (the USSR received some
20,000 Jeeps during World War 11
under the L end-L easeprogramme). In
particular the body and headlamp
arrangement were very similar to
those of the Bantam, The vehicle was
Rﬂowered by the Soviet Ford (GAZ)

odel A 4-Cylinder side-valveengine,
and the wheels, suspension and other
automotive components were similar
to those used on other GAZ cars, with
the exception of the use of four-wheel
drive, Suspension was through quar-
ter-elliptic springs. The fuel tank was
located below the dashboard. The
vehicle was fitted out with four seats
and was capable of speeds up to
90km/h (56 mph). Comparedwiththe
US Jeep it had very poor acceleration,
The GAZ-67B differed from the original
GAZ-67 in that it had a longer wheel-
base (1.85m/6ft 0.75m as against
1.27m/4ft2in). Thismodel saw exten-
sive service in Indo-China (where the
only existing specimen in the West
was captured by the French) and
Korea, Production ceased in 1953, the
rolebeingtakenover by theGAZ-69A,
This class of light vehicle has aways
been used as the workhorse of the air-
borne divisons

Specification

GAZ-67B

Dimensons length3.34m (10t
11.33|ng;W|dth 168m 5ft6|n%;5he| ht
170 m)( ft 7in); wheelbase 1. m&ft
0.75in

as a workhorse for the infantry, the
Bedford 15-cwt GSeventual lK became
used by all arms including the Royal
Navy and the RAF.

Specification

Truck, 15cwt, GS, 4X 2, BedfordMWD
Dimendons length4.38m(141t4,5in);
width1.99m(6ft6.5in); height2.29m

Above: First made in 1943atCorky,
the GAZ-67 was influenced by early
Jeeps (20,000 having been sent

under Lend-Lease). Smple and
rather crude, the GAZ-67 was
nonetheless strong anda good off-
road performer.

Right: The CAZ-67B saw extensive
servicein Korea, where this
particular vehicle was captured, as
wel| as being used in numbers
during World War I1. 1t was
eventually replaced by the CAZ-69.

Weight: net 1220 k %2,690 Ib).
Powerplant: one GAZ-A 4-cylinder
3.28-1 |tr4%)etrol enginedeveloping
54 bhp (40.3 kW)

Transmission: four forward andone
reverse gears )
Tyres: 6,50x 16 or 7,00x 16 (metric)

7ft6 i_n?]with_GStiItand 193m 56 ft
in) with GStilt; wheelbase 2.51 m (8 ft

3in

Waeight: net2132kg(4,7001b) |
Powerplant:oneBedford6-cylinder
OHV 3.5-litrepetrol engine
developir)g72bhp$53. kW)
Trangmission: four forward and one
reversegears

Tyres 9.00x16

The 15-cwt class of truck wasmost
important to theBritish army,
numbersin userisingfrom 15,000in
1939 t0230,000in 1945. The Bedford
MWD with CSbodyistypical ofa
late-war 15-cwt 4x2 truck.




ITALY

AutovetturaFiat 508 C.M.

Most light vehiclesused by the Italian
armed forces were of Fiat manufac-
ture. Where the Germans had de-
signed and produced severa pseudo-
military vehicles before the war, so
had the Italians, the Autovettura Fiat
508 C.M. being one of them. The Ita-
lians referred to the type as a colonia
vehicle, specialy designed for use on
rough terrain such as that encountered
in Africa and Ethiopia. Also known as
theFiat 1100 Torpedo Militare, the Fiat
508 C.M. was the most prolific Italian
military vehicle of World War 11. Just
before the war the Ispettorata della
Motorizzazione (Inspectorate of Motor-
ization) had requested development of
alight, smple and robust vehicle cap-
ableof achieving highspeedsonroads
and reasonable performance cross
country, withlow productioncosts. As
the result the Fiat Company de-
veloped the Torpedo 508, derived
from a similar civilian model, from
which it differed in an increase in
ground clearance, a reduction in the
earbox ratios and a specia military
ody. Thevehiclewas built in substan-
tial numbers and in various versions
between 1939 and 1945, one of which
was a special colonial model adapted
to avoid ingress of sand and sinkingin
soft terrain (Moddlo 1100 Cal.).

Specification
AutovetturaFat 508 C.M. )
Dimensions: length3,35m (I | ftQin);
width1.37m(4ft6in);height1.57m
(5t 2 in); wheelbase2.26 m(7 ft 5 in)
Weight: net 1065 kg (2,348 1b)
Powerplant: oneFiat 108C4-cylinder
petrol enginedeveloping 32 bhp
239 kW)
rangmisson: four forward and one
reversegears ]
Tyres 5.00x18 (metric)

JAPAN

Above: TheFiat508wasdevel oped
from pre-war colonial designs, and
likemanyltalian vehicleslittle was
required to militarize a car designed
forrough tracksin Libya and Eritrea.

Right: Based on the 'balilla'civilian
model, the508 C.M. wasin
productionfrom 1939 to 1945. [t was
a simple vehicle, with reasonable
cross-country performance and a
high road speed.

1II

'®  Type 95 Scout Car (Kurogane Black Medal)

The Type 95 was alightweight recon-
naissance vehicle developed after the
Manchunan Incident, which had indi-
cated ared need for such avehicle.
Some 4,800 examples were built by
Kurogane with variationsin bodywork.
Thiswasabout theonly nativevehicle
of its type used by the Imperial
Japanese Army. Most others were of
American origin or patterned on
American designs. The air-cooled en-
gine was ideal Tor operationsin Man-
churia and northern China, where
there was often a lack of unpolluted
water and frequently very low temper-
atures. Initial difficultieswereexperi-
enced with the four-wheel drive and
front universal joints, but these were
eventually overcome. Specia tyres,
with heavy rubber treads, were pro-
vided for exceptionally difficult ter-
rain. Power was supplied by a 4-
stroke, 2-cylinder V-1-A-F 1399-cc air-
cooled engine operating on petrol and
developing a maximum of 33 bhp
(24.6KW). The engine had a com-
pression ratio of 5:1 and a removable
cylinder head. Ignition was provided
by a high-tension magneto with a 12-
voligeneratorfo_rchargngthebattery;
a 12-volt dectric starter motor was
used. Oil pressure was maintained by
agear-pressure feed pump, and acon-
ventional fuel pump was used. There
was a main fuel tank for 35 litres (7.7
Imp gal) and an auxiliary fuel tank of
4-litre (0.88-Imp gal) capacity. Fuel
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E:grégjlmptiog)was shtated ’t‘f? é)e 41 itrles
.88 Im our. sngle-
platecl uﬁ:ﬁwaspﬁrsed. The.fog-b.rrges
were mechanical contracting with an
emergency mechanical expanding
type.

Specification
Type 95 Scout Car )
Dimensions:length3.38m(11ft1in);

width1.52m(5ftOin); height 1.68m
(5 ft 6 in); whedbase .84mﬁ12 ft 7 in)

Weight: net 1,100 kg (2,425 1b)
Powerplant: one 2-cylinder 4-stroke V-
1-A-Fpetrol enginedevel oping
33 bhp(24.6 kw(i o
Tranamission: selectivedlidingtype
givingthreeforwardand onereverse
ears
yres: 18x6

Thefour-wheel-drive Type 95 Scout
car was one of the few unarmoured
vehicles used by the Imperial
Japanese Army that was not based
onanAmericanoriginal. The'Black
Medal' wasmadein closed cab and
truckversionsin addition to the
more usual convertible.



Self-Propelled
Guns

Once Germany had demonstrated the new pace of armoured warfare, most belligerent

nations began to develop fully mechanized divisions. Field guns were mounted on

tank chassis and a new generation of armoured fighting vehicles was born. Self-

propelled guns became more important, and largely replaced towed artillery.

f-propelled artillery was very

uch a product of the type of
warfare that evolved during World
War |I: before 1939 self-propelled
artillery scarcely existed (apart
from a few trial weapons), but
by 1943 it was used by all the
combatant nations. The sudden
rise of this new form of weapon
can be attributed amost entirely
to the impact of the battle tank
on tactics, for warfare no longer
took place at the speed of the
marching soldier and the scouting
horse, but at the speed of the
tank. These swarmed al over
Poland, France and eventualy
the Soviet Union, and the only
way that the supporting arms,
including the artillery, could keep
up with them was to become
equally mobile.

Many of the early self-pro-
pelled artillery platforms were
simply conversions of existing
tanks in order to mount artillery
pieces, but the measure of con-
version varied widely. Some were
scarcely more than lash-ups to
meet a hasty requirement or were
built localy to suit a particular
task. Others, however, were care-
fully designed from the outset
and may be regarded as virtually
new products. But two distinct
trends can be discerned in the
way self-propelled artillery was
used in action. One school

Cossacks in German Waffen-SS service relax alongside a Sturmgeschiitz Ill self-propelled gun,
arguably the most famous of its type. The early versions had short-barrelled guns.

regarded mobile artillery as a
simple adjunct to existing
artillery doctrines, and this
school designed and used the
self-propelled platforms to deliver
indirect supporting fire in the
usual way. The other school
regarded the mobile gun as a
form of close-range direct-fire
weapon to be used in close
support of armour, and this

school was responsible for the
assault gun. Today both types of
weapon are extant, but in the
West the modern accent is on the
indirect-fire weapon and in the
East it is on the close-support
assault gun.

Only a selection of the many
types of self-propelled artillery
that proliferated between 1939
and 1945 can be found in this

section. While some important
types have been omitted, some
‘'one-offs’ have been included to
demonstrate the variety of design
concepts that were attempted.
The number and approaches of
the different designs were
enormous before 1945, but only
relatively few models actually
found their way into action.
Most of these are covered here.
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GERMANY

sG 33 auf Geschiitzwagen

The German infantry battalions each
had a small artillery complement of
four 7.5-cm (2.95-m) light howitzers
and two 15-cm (5.9-in) intantry howit-
zers for their own local fire support.
The 15-cm howitzer was known asthe
schwere Infantrie Geschiitz 33 (SIG 33,
or heavy infantry gun) and was a very
useful and versatileweapon, but itwas
he%\éy and the only 'equipment’ dlo-
cated to mogt infantry formations for
the movement of the weapons were
horse teams. Thuswhen anincreasing
degree of mechanization began to
filter through the German army the G
33 was high on the list for considera-
tion.

The first form of mobile sIG 33 was
used during the French campaign of
May 1940. It was one of the smplest
and most basic of dl the German self-
propelled equipments, for it consisted
of nothing more than aslG 33 mounted
complete with carriage and wheels on
to aturretless PzKpfw | light tank asthe
15-cm sIG 33 auf Geschiitzwagen |
Ausf B. Armoured shields were pro-
vided for the crew of four, and that was
thet. It wasnot avery satisfactory con-
version as the centre of gravity was
rather high and the chassis was over-
loaded. Moreover, the armour protec-
tion was not good, and so in 1942 the
PzKpfw 11 was the subject for conver-
sion. This 15-cm 9IG 33 auf Geschiitz-
wagen |l ausf C SdKfz 121 conversion
had the howitzer mounted low in the
chassis, andwas so successful that dur-
|nﬁ; 1943 a version with a lengthened
hull was produced as the 15-cm 9G 33
auf Fggt PzKpfw |1 éSf? Verlanget.

Theex-CzechPzK pfw 38(t) wasalso
converted to act asaslG 33 carrier. In
1942 the first of a series of vehicles
known coIIectlvelgsasthe 15am9G 33
(Sf) auf PzKpfw _Igt) Bison SdKfz 138
were produced. The first series had
the sIG 33 mounted forward on the hull
top behind an open armoured super-
structure, and this weapon/vehicle
arrangement proved to be so success-
ful thatitwasformalizedin 1943 by the

roduction of anew version. Thiswasa
actory-produced mode! rather than a
conversion of existing tanks and had

GERMANY

Wespe

Even as early as 1939 it was obvious
that thedaysof thelittlePzK pfw 11 tank
were numbered, for it lacked both
armament and armour, However, it
was in production and quite reliable,
so when the need arose for self-
propelled artillery the PzKpfw |1 was
selected to bethe carrier for the 10.5-
cm(4,13-in) leFH 18fieldhowitzer. The
conversion of the tank hull to carry the
howitzerwasquitestraightforward, for
the howitzer was mounted behind an
open topped armoured shield towards
therear of the hull and the areawhere
the turret had been was armoured
over and the space used for ammuni-
tion stowage. Maximum armour thick-
nesswas18mm(0.7in).

The result was the self-propelled
howitzer known as the Wespe (wasp)
though its full officid designation was
rather more cumbersome: leFH 182
auf Fgst Kpfw [1 (Sf) SdKfz 124 Wespe,
but to everyone it was 1ust the Wespe,
It walseda very p?]pu ar I|tt|_eedse]zlf-

ro weapon that soon gained for
ﬁselp?a reputation for reliability and
mobility. Thefirst of them were based
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One of the first German self-
propelled conversions was the
mounting ofa 15-cmslIG 33 infantry
howitzer onto the hull ofa PzZKpfw]I
light tank.

the vehicle engine mounted forward
(instead of at the rear as originally lo-
cated) this entailing the movement of
the fighting compartment to the hull
rear. Thiswas the SdKfz 138/1 (SdKfz
for Sonder Kraftfahrzeug, or specia
vehicle) anditwasthisvehiclethat was
retained as the German army's stan-
dard sIG 33 carrier until the end of the
war. The SdKfz 138/1 had a crew of four
menincludingthedriver, and 15 shells
were carried on the vehicle. There
was no room for more because the
fighting compartment was rather res-
tricted for space.

There was one other G 33 sdlf-
Brc})é)elled version, this time on a

zKpfw Il chasss. This 15-cm sIG 33
auf PzKpfw 111 appeared in 1941 and
used a large box superstructure on a
PzKpfw ITl to house the SIG 33. This
proved to be rather too much of agood
thing, for the chassis was realy too
large for the weapon which could be
easclil carried by lighter vehicles. Thus
production never got prgg)erly under
way, being terminated after only 12
conversions had been made, These
vehicles were used in action on the
Eastern Front. )

All the sIG 33 self-propelled equip-
mentswereused for their original role,
i.e. the direct fire-support of infantry
unitsin the field. Perhaps the most suc-
cessful of these self-propelled car-
nages were the Bison and the later

fz 138/1. Over 370 of the vehicles

were produced, and they were ill in
productioninlate 1944.

ification
S i
Type: self-propelledinfantry-support
howitzer
Crew: 4
Weight: 11500kg(25,353Ib)
Powerplant: one Praga6-cylinder

on the PzKpfw Il Audf F chasss and
went into action on the Eastern Front
during 1943. On this front they were
used by the divisional artillery batter-
ies of the Panzer and Panzergrenadier
divisions. They were usualy orga-
nized into batteries of six howitzers
withuptofivebatteriesto an Abteilung
(battalion). o
The was S0 successful inits
artillerysupportrolethat Hitler himsel f
made ‘an order that al available
PzKpfw Il chesss production should
be alocated to the Wespe alone, and
the many other improvised weapons
on the PzKpfw Il chasss were drop-
ped or their armament diverted to
other chesss. The main Wespe con-
struction centre was the Famo plant in
Poland, and there production was so
rapid that by mid-1944 682 examples
had been built. Some time around that

The SdKfz 124 e Was a purpose-
built carrier for a 105-mm howitzer
based on the chassis ofthePzKpfwil
light tank. It was first used during
1942andhadacrewof five.

| & w \}1-# II{.-,'.'_'

Taken from a German newsreel, this
shot clearly shows how high and
awkward the mounting of the 15-cm
howitzer really was on thePzKpfwl
chassis. The crew had only limited

petrol enginedeveloping 111.9 kW
150hp)
imengons: length4.835 m (15 ft
10.4in);width2.15m(7ft0.6in); height
24m(7ft10.5in)

protection and stowagewas
minimal, but it provided the
Germanswith an indication of what
would be required in future.

Performance; maximumroad

35 km/h (21,75 mph); maximumroad
range 185 km (115 miles); fording

0.914 m (3 ft)

Armament: one 15-cm (5.9-in) howitzer




date manufacture of the Wespe
ceased, but not before 158 had been
completed without howitzers; these
vehicles had the gap in the armour
plate for the howitzer sedled off, the
space behind the armour being used
for resupply ammunition needed by
batteries in the front line.

A typical Wespe went into action
carryingitscrew of five, including the
driver, and 32 roundsof ammunition. A
Wespe battery was completely
mobile, although some of the vehicles
were soft-skinned trucks for carrying
ammunition and other supplies. The
forward observers were usually car-
ried in light armoured vehicles
although some batteries used ex-
Czech or captured French tanks for
thispurpose. Fireorderswererelayed
back to the battery by radio, and from
the battery fire command post the
orders were further relayed to the gun
positions by land lines, The howitzer
carried on the Wespe was the stan-
dard 10.5-cm leFH 18 as used by
towed batteries (although most were

GERMANY

Hummel

The self-propelled artillery vehicle
that became known as the’ Hummel

(bumble bee) wasahybrid combinin% e

components of the PzKpfw [I1 an

PzKpfw IV tanks into a new vehicle
known as the Geschiitzwagen I11/1V.
The first of these hybrids was pro-
duced during 1941 and used a leng-
thened PzK pfw IV suspensionandrun-
ning gear combined with the final
drive assemblies, track and transmis-
sion of the PzKptw II1. Onto this new
hull was built an open superstructure
formed with light armour plates, and
two types of weapon were mounted.
Vehicles intended for use as tank des-
troyers mounted a version of the 88-
mm (3.46-in) anti-tank gun, but vehi-
clesintended for use as self-propelled
artillery mounted a special version of
the 15-cm (5,9-in) FH 18 field howitzer,

The FH 18 vehicle was the 15-cm
Panzerfeldhaubitze 18M auf GW III/1V
SdKfz 165 Hummel, and it formed the
heavy field artillery element of the
Panzer and Panzergrenadier divisions
from 1942 onwards, The ordnance was
known as the Panzerfel dhaubitz 18/1,
and could fire a43.5—kg (95.9-1b) pro-
jectile to arange of 13325m (14,572
}/ards). The first howitzers produced

or the self-propelled role were fitted
with large muzzle brakes, but experi-
ence demonstrated that these were
not really nec and were accor-
dingly |eft off later production ver-
sions. Maximum armour thicknesswas
50mm (1.97in).

The Hummel had acrew of five, in-
cluding the driver who sat in an
armoured positionforward, Theprovi-
sion of an armoured compartment for
the driver alone was considered a lux-
ury in war-production terms, but in-
stead of eliminating thisfeaturethe de-
signers made the whole thing cheaper
by enlarging the armour osition
and employing more flat steel plates.
Thus moré internal space was pro-
vided for one of the crew members.
The Hummel could carry only 18
rounds of ammunition so more had to
be kept nearby and brought up when
necessary. Trucks were often of little
value for this task, so by late 1944 no
lessthan 150 Hummelswere produced

fitted with muzzle brakes) and so used
the same ammunition, They aso had
the same range of 10675m (11,675
yards),

Specification

Wespe

Type: self-propelledfield howitzer
Crew: 5

Weight: 11000 kg 24,25Iibg )
Powerplant: one Maybach 6-cylinder
Plettlré)?! F()e)ngl nedeveloping 104.4kW

Dimensions: Ienf«_;gth4.81m(15ft9,4i n)-
\(/glﬂtg]gz%%m(? 5.75in); height2.3m
6in

Performance: maximum road speed

40km/h(24.85m I}); roadrange
220_k5n( 37miles); fording0.8m(2ft
5in

Armament: one 105-mm (4,13-in)
howitzerandone7.92-mm(0.31-in)
MG34 machine-gun

Above: TheHummel (bumblebee)
was a purpose-built German vehicle
that used components from both the
PzKpfw 11 and 1V. Used on all fronts,
it was a successful weapon that
remained in production until the war
ended. Ithadacrewof five.

without the howitzer and the divided
front armour platesreplaced by asing-
le plate. These vehicles were used as
ammunition carriers for the Hummel
batteries. By late 1944 no lessthan 666
Hummels had been produced and the
type remained in production until the
end of the war. They proved to be
useful and popular weapons, and were
usedonall fronts. Special versionswith
wider tracks known as Ostkette were
produced for use during the winter
months on the Eastern Front, and the
open superstructures were often co-
vered with canvas tarpaulins to keep
out the worst of the weather. The gun
crew generaly lived with the vehicle,
so many Hummels were festooned not
only with camouflage of al kinds but
aso with bed rolls, cooking pots and
items of personal kit.

The Hummel was one of the Ger-
mans best examples of purpose-built
self-propelledartillery. [thad plenty of

Thisshotof aWespeon themove
shows that the top of the fighting
compartment was open but
protection wasprovided at therear.

________

A battery offour Hummels stand

ready for action on a Russian steppe
in1942. Theclosenessoftheguns
and the overall lack of conceal ment

room for the crews to serve the gun,
and the carrla?e gave the howitzer the
desired mobility to enable them to
keep up with the Panzer divisons.

Specification

Hummel

1(':ype; self-propelled howitzer
rew:5

Weight: 24000 kg (52,911 Ib)

L

IV ote how small the vehicle actually

was compared to thestature of the
gun crewin thecompartment.

demonstrates that the Luftwaffe had
air superiority at this time, otherwise
thegunswould havebeen much
more dispersed and camouflaged.

Powerplant: oneMaybachV-12petrol
enginedeveloping 197.6 kW(265hp
Dimensions:lengt _7.17m(ﬁ_ ft6.3in)’
\(/gl%t%ﬁ;m(gft&n); height2.81m
6in
Performance: maximum road speed
42 km/h(26.1 mph); roadrange215km
134 miles); fording0.99 m (31t 3in)
rmament: one 15-cm (5.9-m) howitzer
and one 7.92-mm (0.13-in) machine-
gun
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The Waffentrager

The Waffentréager (literally weapons
carrier) was a novel concept for the
Germans when it was first mooted dur-
ing 1942. The ideawasthat the Waffen-
trager was to be not so much aform of
self-propelled artillery but ameans of
carrying an artillery piece in a turret
into” action, where 1t would be re-
moved from the tank, emplaced, used
inaction, and picked up againwhenno
longer required. The exact tactical re-
quirement for this arrangement is still
uncertain, for in 1942 the Panzer divi-
sions were still dictating mobile war-
faretoall opponentsandtheneedfora
static artillery piece seems remote.

Be that as’it may, a series of eight
vehicles known generally as Heu-
schrecke IVB (locust) were produced
during 1942, Thesevehicleswerecon-
verted PzKpfw IV tankswith agantry
at the rear to lift off the turret mounting
a 10.5-cm (4.13-in) light field howitzer,
The turret could be emplaced on the

round for action or it could be towed

ehind the vehicle on wheels carried
on the rear specificaly for this pur-
pose;this arrangement allowed the
vehicle to be used as an ammunition
carrier for theturret.

The eight vehicles produced were
nodoubt usedinaction, foroneof them
wascaptured andisnow to beseenin
the Imperial War Museum in London,
but at the time no more were re-
quested. But by 1944 things had
changed somewhat. The German
army was everywhere on the defen-
sve and anything that could hold u
theadvancingAllieswasinvestigated.
The Waffentréger concept camewith-
in this category, and more designs
wereinitiated. Onewasaninterim de-
signinwhichanormal fieldhowitzer, a
10.5-cm leFH 18/40, weas carried in an
armoured superstructure on top of a
modified Geschitzwagen I11/1V " (nor-
mally used for the Hummel), The
howitzer could be fired from the vehi-
cle, but it was aso designed to be re-
moved from the carrier using a block
andtackleand mounted ontheground
as a normal field piece once the
wheels and carriage trails had been
fitted. Thisdesign did not get far for it
was overtaken by a series of design

Karl series

Theweapons known as Karl were ori-
ginally devised as anti-concrete
weapons for the demolition of the
Maginot Line forts and other such for-
tified locations. They were produced
duringthe 1930sfollowingagreat deal
of mathematical and other theoretical
studies carried out during the 1920s.
Work on the actua hardware began
during 1937, and the first equipment
was ready by 1939,

The Karl series must be regarded as
being the largest self-propelled artil-
lery weapons ever produced. There
weretwo versions. Onewasthe 60-cm
M orser Gerét 040whichmounteda60-
cm (23.62-m) barrel and the other the
54-cm Morser Gerat 041 which
mounted a 54-cm (21.26-in) barrel.
Both weapons fired a concrete-
piercing projectiles. The range of the
Gerét 040 was 4500 m 54,921 a/ardsg and
that of the Gerdt 041 6240m (6,824

ards). Both could penetrate between

5and 35m (8.2 and 11.5ft) of con-
crete before detonating to produce
maximum effect. These projectiles
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projectsthatwereinturnovertakenby
the end of the war.

These late-1944 and early-1945 Waf-
fentrager all adopted the removable
turret concept used in the 1942 Heu-
schrecke IVB. They had avariet¥ of
chassis, incl udlng both the moditied
PzKpfw IV and Geschiitzwagen 111/1V.
The artillery pieces involved ranged
from 10.5-cm to 15-cm (5.9-m) howit-
zers. One that got as far as model form
wasto have carried either the 10.5-cm
or 15-cm howitzer on a cruciform car-
riage that would have been used with
the '43' series of weapons had they
ever advanced further than the pro-
totype stage. These howitzers were
mounted in an open-backed turret,
and could be fired from the carrier or
from a ground mounting. They could
adsn be towed behind the carrier on
their field carriages, It was dl rather
complicated and overengineered asit
involved the use of ramps and win-
ches, and the concept wes typical of
many that never got to the hardware
stage. Butafew suchequipmentswere
built only to be overtaken by the end of
thewar, being broken up or scrapped
in the post-war years.

Specification

Heuschrecke VB ) )
Type: self-propelled howitzer carrier
Crew:5

Weight: 17000 kg (37,479 |b)
Powerplant: one Maybach petrol
enginedevel oping 140.2 kW§188h_p%
Dimensions: length5.90m(19ft4,3in);
width2.87 m(9ft5in); height 2,25m
(7 ft4.6in) )
Performance: maximumroad
45 km/h (28 mph); roadrange 250 km
155miles)
rmament: one 10.5-cm (4.13-in)
howitzer

This Heuschrecke prototype was one
in which a 105-mm field howitzer was
carried on a chassis produced from
PzKpfwlll and I'Vcomponents in
order for it to be lowered to the

round when at the firing position.

he howitzer could be fired from the
vehicle if required.

were massive items. The 60-cm shell
weighed no less than 2170kg (4,784
Ib), although alighter versionwasalso
used, The 54-cm shell weighed
1250 kg (2,756 Ib). )
Both Karl weapons were massive,
onderous brutes, Although technical-
y self-propelled, their mobility was li