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Type 95 Light Tanks marching past. Note the turret machine-gun in the five o’ clock position.

Japanese Combat Cars, Light Tanks

and Tankettes

by Lieutenant-General Tomio Hara, |.J.A., Rtd.

ALTHOUGH the three types of fighting vehicle in this
Profile are all of the light armoured variety, each type
was developed for an independent and separate motive
and not in successive fashion under a single concept.

PART I. COMBAT CARS
CAVALRY MECHANIZATION

Confronted with modern automatic weapons, it was no
longer possible to revive traditional cavalry tactics with
glorious mounted attacks such as Mars la Tour. In
addition, with the progress of aircraft and automobiles,
searching for the enemy on horseback became unsatis-
factory both from the point of view of area to be covered
and the speed with which this could be done. From
around World War I various nations of Europe first of
all tried attaching armoured automobiles to cavalry units
to give them greater speed and additional supporting
firepower. When high speed tanks appeared during the
postwar years the first idea was to employ them in cavalry
fashion. During the early part of World War II there
were still cavalry units using horses and tanks in com-
bination. However, towards the latter part of the War
units were extensively converted to armour, and cavalry
divisions without horses became the general trend in
most countries.

In line with this tendency gradual armouring also took
place in Japan, but because of special circumstances the
pace was slow and a degree of horse-mounted cavalry

remained until the end of World War I1. There were two
reasons for this: the first was due to the topography of the
Orient where there are many mountains and few roads
and where many areas are not even accessible to tanks:
under such conditions, in the final analysis, horses are a
more dependable form of transport. Secondly, with vast
areas requiring garrisoning, together with the opportuni-
ties these gave for elusive movements by the enemy,
mounted cavalry was the ideal arm, especially when the
opponent’s underdeveloped equipment and tactics are
borne in mind.

Japanese cavalry mechanization began in 1932 when
one armoured company (seven combat cars and several
trucks) was organized within a cavalry brigade for
improving its firepower and mobility. In 1937 the cavalry
regiment attached to an infantry division was renamed as
a scouting unit comprising one mounted cavalry
squadron and one vehicle mounted company (the num-
ber of companies and the types of vehicles were fre-
quently changed). A cavalry group (two cavalry brigades)
assigned to Inner Mongolia on guard duty had to be
reinforced with one mechanized regiment per brigade in
1939 because of the difficulties encountered in the desert
with water shortage and the forage problem for horses.
Horses were left to operate in one area with the assistance
of newly assigned supply vehicles.

Just about this period tank divisions were being
organized and also a trend was developing for combining
the greater part of the cavalry with tank men in a new



Sumida Combat Car manufactured by Ishikawajima Motor Works in 1928 and sent to Cheenan in China to help protect Japanese citizens there.

armoured arm. In 1942 tank regiments assigned to
Manchurian duty were organized into two tank divisions.
At the same time the cavalry group in Mongolia was
completely mechanized and redesignated as the 3rd
Tank Division. Simultaneously, the former concept of
employing the medium tanks in direct support of
the infantry without utilizing their speed factor was
replaced by cashing in on the tank’s mobility. A single
cavalry brigade in original horse-mounted fashion was
left as a cavalry arm and participated on the battle-
grounds of Central China.

DEVELOPMENT OF MECHANIZED CAVALRY
EQUIPMENT

Not solely for cavalry application, research work on
armoured cars started very early as part of an overall
vehicular programme for military purposes. An
armoured car with plate armour and armed with a
machine-gun was constructed at Osaka Arsenal by
using a standard military truck. Furthermore, a British
Austin scout car was purchased and was sent along with
the Siberian Expeditionary Force in 1919 to evaluate its
military value and, especially to test its performance
under severe winter conditions. When the Chinese
Revolutionary Force made a thrusting advance from
Canton to Peiping in 1928, the “Sumida™ truck manu-
factured by Ishikawajima Motor Works was promptly
armoured and shipped to China for strengthening the
garrison forces who were protecting Japanese residents
at Cheenan (located between Canton and Peiping). With
the outbreak of the Shanghai Incident in 1932 a Crossley-
Vickers armoured car was imported on an emergency
basis to equip and strengthen the Naval Landing Force.

Prior to this, about 1925, trials were conducted at the
Cavalry School by using the aforementioned Austin
armoured car as part of a modernization programme of
military equipment and in cognizance of cavalry
mechanization tendencies growing about this time. The
Austin car, which weighed 5.3 tons and had a 50km/h
maximum speed, was equipped with two machine-gun
cupolas. It performed well although it lacked ease in
driving. These wheel-type armoured cars were effective
on good roads where they enjoyed extensive mobility;
however, once they were outside cities, their off-the-road
capabilities were limited. Thus, the Austin was judged as
being unsuited for cavalry applications.

The sidecar motorcycle armed with a light machine-
gun was also studied for its value as a simple type of
vehicle. Its value, however, was clearly limited to
mobility and not much could be expected of it beyond
supplementary uses such as courier duty.

PROTOTYPE OF AMPHIBIOUS HALF-TRACK

As one concept of an armoured car for cavalry use,
Army Technical Headquarters prototyped and tested an
amphibious armoured half-track car in 1930. Quick re-
sponse and high speed being required, it was designed with
lightness, smallness, half-track for off-the-road mobility,
and amphibious capability. The prototype was con-
structed by Ishikawajima Motor Works. With the
assistance of the parent organization, Ishikawajima
Shipbuilding Works, satisfactory amphibious capabili-
ties were attained. The forward section of the vehicle
was equipped with tracks and the aft section with
wheels. Basic specification was as follows:



The amphibious half-track had tracks in the front and a pair of wheels aft.

Complement — 2 men

Length — 4.0m

Width — 1.6m 5 L

Height 1.9m Trials demonstrated off-the-road superiority over
Powerplant Ford “A” type engine wheeled vehicles, and the vehicle’s amphibious qualities
Horsepower — 40hp s ~are p ica-
S b S were especially welcomed. However, for cavalry applica
Maximum water speed — 9km/h } tion, users desired a vehicle with more power and
Armamaent 7= one/light machine-gun in cupola absolute off-the-road capabilities. Thus, in the final
Armour thickness — 5mm

Weight — 25 tons analysis, it was not adopted.



DEVELOPMENT OF TYPE 92 HEAVY
COMBAT CAR

Superior mobility was the salient requirement for this
vehicle. It must have high speed on roads and thorough
combat qualities in the fields. Although offensive combat
was not the purpose of this vehicle, it was nevertheless
necessary that it be armoured at least against rifle ball-
ammunition fire and that it be equipped with a heavy
enough armament to eliminate enemy resistance when
carrying out fighting reconnaissance tasks. Since the
vehicle was completely tracked this characteristic indi-
cated that it be designated a tank. But development was
carried on under the name of combat car because of the
vehicle’s intended use with the armoured car unit which
had already been organized. The construction order for
the first prototype was placed with Ishikawajima Motor
Works (known today as Isuzu Motors, Ltd.). Work on it
began in March 1932. Weight was 3.2 tons with 3-man
crew, and it had a road speed of 40km/h, which made it
the fastest tracked vehicle of that time.

Armament for the Type 92 had special features. A
12.7mm automatic cannon was situated forward, parallel
with the driver. Aside from ground targets, enemy
armour could be penetrated by use of armour piercing
bullets. Because of the spherical mantlet, directional
fire-field and anti-aircraft angles were possible. Special
optical sighting equipment was devised with moveable
eyepiece lens tube refracting from the objective lens tube.
This made it possible for the gunner, while still sitting, to
aim at low flying aircraft. For ground targets the
revolving cupola was equipped with one machine-gun.
Armour thickness was 6mm for protection against
standard rifle ball-ammunition. For the first time
electric welding was used for joining the armour plates.
Perhaps it could be claimed that this new process was a
forerunner in the world. Certainly it can be said that
this combat car opened up Japan’s unique progress in
welding technology of special steels during later years.
For the powerplant an air-cooled gasoline engine was

The amphibious half-track afloat.

employed for the first time. Later on, air-cooled engines
became standard for armoured vehicles with tradition
carried over into the following era of diesel powerplants.
In sum, this memorable vehicle paved the path to many
epoch making tank technologies.

Tracks were of the centre-guided type with both ends
of the half-elliptical suspension spring bolted on to the
chassis. The mid-section of the suspension spring was
equipped with a roller arm retainer with the extremity of
each arm holding a roller. The original prototype had
two sets of rollers, a total of four rollers, which resulted
in tracks coming off more easily due to longer distance
between the rollers. To correct this, it was modified to
have three sets of rollers each side—a total of six rollers.
However, it was again modified to use four rollers of
larger diameter since the earlier arrangement did not
allow the tracks to come in complete contact with rough
terrain features. With this final modification the half-
elliptical suspension spring was reversed, having the
mid-section fixed on to the chassis and both extremities
hanging downward and touching the roller wheel axis.
With the up and down movement of the roller, pressure
from the suspension spring pushed the rollers downward.
This became the final type. Its primary data was as
follows:

Combat weight — 3.5 tons
Length — 4.0m
Width 1.6m
Height — 1.9m
Ground contact — 1.95m
Ground clearance — 0.28m

Powerplant — air-cooled 6-cylinder straight engine
Trench crossing width 1.6m

Having had satisfactory results from various trials and
having also proved acceptable to the units using it, the
vehicle was officially standardized as Type 92 Heavy
Combat Car and was issued to armoured car units of
cavalry brigades. In addition, part of the production run
was assigned to tank units as a light tank.

During the Jeho Operation in Inner Mongolia in
1933 an armoured car unit equipped with Type 92




Side view of Type 92 Heavy Combat Car. This is the first version with four bogie wheels each side.

68674

Front and rear views of Type 92 Heavy Combat Car. Although this
vehicle was fully tracked and hence was actually a light tank it was called
a combat car because of its use by the cavalry.

Heavy Combat Cars was part of the Japanese cavalry
brigade involved, but there was no opportunity for the
cars to take part in the fighting and thus no combat
experience was gained. The mechanized spearhead force
for this Operation was another brigade specially orga-
nized with an independent tank company attached.
The tank company was primarily equipped with the
Type 89 Tank, but for search and reconnaissance a
platoon of Type 92 Combat Cars was included. This
platoon constantly reconnoitred ahead over great
distances, going beyond the Great Wall of China and
even getting within a stone’s throw of Peiping, a feat
which illustrates the excellent mobility and value of the
Type 92 Combat Car.

RAILROAD ARMOURED CARS

As the advance guard during railroad operations,
armoured cars travelling on rails were very active on the
Chinese Continent. They were employed singly or as
the prime mover of short armoured trains. During the
Manchurian Incident, it was thought impossibility
existed in riding on to the 5-foot gauge of the Russian
type North Manchurian Railways north of Changchun
from the 4'84" gauge rails of the Manchurian Railways.
Contrary to general belief, the Japanese Army immedi-
ately rode on to the 5-foot gauge rails without difficulty
and captured the city of Harbin without resistence. From
normal times, special features were incorporated to
spread out the gauge distance between the wheels and
this made it possible to promptly change over to the
desired width. The attachment method of tyres for rails
was changed when the Manchurian Railway gauge was
changed into the Russian gauge and, also, if changed
with rubber tyres, underwent transformation into an
armoured car for ground application. This vehicle was
6-wheeled 6 x4 and was known as the Type 91 Wide-
Gauge Tractor.

Among the railroad armoured cars was a version that
was structured so that conversion could take place
between the wheels for rails and caterpillar tracks.
Depending on the necessity, it was possible to promptly
set it down on the ground and move it about as a tank,



Intermediate version of Type 92 Heavy Combat Car with six bogie wheels
each side.

Later version of Type 92 Heavy Combat Car with four bogie wheels of
larger diameter each side.

Type 91 Wide-Gauge Tractor. Rubber tyres for road use of vehicle are
strapped to the side.




much to the enemy’s surprise. Like the Type 91 Tractor,
it was possible to alter the gauge when travelling on rails.
The official nomenclature of this vehicle was Type 95
Armoured Rail Car. The weight was roughly 9.0 tons
and it had a complement of 6 men. The weapons were of
the hand-carried type with 5 ports for firing.

Types 91 and 95 were both developed by Corps of
Railroad Engineers.

PART II. LIGHT TANKS

THE CRY FOR A MOBILE TANK

As Japan’s first mechanized corps, an independent
mixed brigade was established in 1933 at Kungchuling,
Manchuria. It was patterned after the newly emerging
armoured forces in Europe which were conceived as
having an independent strategic role. As an experimental
force, the corps was founded with great expectations.
The backbone of the organization consisted of tanks
with vehicle mounted infantry, tractor drawn artillery,
and engineering tanks. Actually, it was a small-sized
division, and, depending on results, it could have been the
forerunner for blitzkrieg tactics. An infantry troop was
mounted on a 6-wheeled truck of 60km/h speed while
field artillery was mounted on a trailer and drawn by a
newly developed 4-ton prime mover tractor with 40km/h
speed. In comparison, standardized Type 89 Tanks with
speed of 25km/h and similar speed engineering tanks
were assigned. The characteristic of a mobile corps
is to take advantage of speed with tanks as a basis and
demonstrate integrated battle strength. However, when
the Type 89 Tank was developed earlier, speed was
limited to 25km/h in order to correspond with the
practical speed of 24km/h for the standardized truck of
that time. Thus, it was hardly sufficient to keep pace with
the speed of 6-wheeled trucks and field artillery prime
movers. Since the Type 89 Tank was employed in direct
coordination with the infantry, a problem of durability
also existed if continual use at high speed was practised.
In advance of the establishment of the corps, no new
development requirement for a mobile tank was placed
from Army High Command. As expected, complaints
developed that combined movements were impossible
with high speed 6-wheeled trucks. Consequently, Army
Technical Headquarters started on a mobile tank
development programme of their own.

Type 89 Tank, seen here crossing a trench with gas-masked soldiers in the
Joreground, was originally classified as a light tank but was re-designated
as a medium during the development of the Type 95 Light Tank.

DEVELOPMENT OF TYPE 95 LIGHT TANK
The concept of a convertible tank with a combination of
wheels for roads and tracks for fields seemed to be an
ideal plan. Tests and trials were conducted with a St.
Chamond convertible armoured car purchased from
France in 1924. This however, ended in failure due to the
inadequacy of international engineering techniques of
that period. The USSR developed the completely
tracked BT tank, based on a Christie tank purchased
from America which had removable tracks over wheels.
Since the Japanese Army engineers already had con-
fidence in being able to attain 40km/h speed with a
tracked vehicle through their development of the Type 92
Combat Car even though it was only 3 tons in weight, it
was decided to employ 1009 tracks for the light tank.
After the tabulation of opinions from Infantry and
Cavalry Schools on detailed performance requirements,
designing was started in July 1933 based on specifications
of 7 tons in weight and a speed of 40km/h. Views were
taken and recorded from the cavalry as it was assumed
that light tanks in the future would be employed by
them. As armament, a 37mm gun in a revolving turret
and a machine-gun forward adjacent to the driver were
required. With use of surface hardened plate, the armour
thickness was 12mm to counter 7.7mm armour piercing
bullets and welding was employed wherever possible.
The powerplant was an air-cooled diesel engine which
was the same as in a Type 89-B Tank with 110 hp
output and situated at right-rear with maintenance
checks possible from within the vehicle. The combat
quarter was isolated from the engine room with com-
mander-gunner, driver and machine-gunner as crew.
Transmission was of the clutch-brake type with driving
power transmitted through the forward sprockets.
Standard see-saw mode was employed for the suspension
system. The length of the tank was 4.3m, the width was
2.0m and the height was 2.28m.

The prototype was contracted to Mitsubishi Heavy
Industries, Ltd. in 1933 and completed during June
1934. After various basic tests, 700km endurance trial
and firing tests, the tank was evaluated as possessing an
excellent performance and sufficient durability. It
demonstrated a speed of 43km/h, climbing ability of
2/3, 2.0m trench crossing capability, and 250km opera-
tional range. Since the weight of 7.5 tons was more than
the specified weight of 7.0 tons, efforts were made
to decrease it by “‘shaving off the superfluous flesh”,
bringing it down to 6.5 tons. After retrial, a speed of
45km/h was attained. In addition, a 370km operational
trial was conducted to confirm endurance. The tank was
consigned to the Cavalry School in October of the same
year for practical tests and a report came back that this
tank was suitable as a mobile tank. This was followed
by opinions from the Infantry School which stated that
the effectiveness of the 37mm gun was insufficient and
that protection was lacking with just 12mm armour thick-
ness since the infantry still possessed the idea of the tank
providing direct infantry support. Consequently, from
late 1934 to early 1935 during a season of extreme cold in
Northern Manchuria, the tank was turned over to an in-
dependent mixed brigade stationed in that area for practi-
cal tests and trials. Reports indicated that this tank was
ideally suited for corps application and they were especi-
ally satisfied with its performance in extreme cold and
made a request for immediate equipping. Furthermore,
since the cavalry group stationed in Manchuria earlier



had requested gun equipment for Type 92 Combat Cars, High Command recognized the tank’s value. Subse-
they wanted this new tank as a replacement in exchange quently, a second prototype construction was started in

for the combat car. June 1935 which was completed in November. After
With the above satisfactory test results supported examination, it was standardized as Type 95 Light Tank
by fervent requests from various field forces, the Army and used as a mobile tank and also as a tank for the
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Three-quarter left front and three-quarter right rear views of Type 95 Light Tank prototype completed by Mitsubishi Heavy Industries in June 1934.
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cavalry. Units stationed in Northern Manchuria regis-
tered complaints that it could not go fast enough due to
severe pitching while crossing kaoliang fields (staple
food of this territory). It was found that pitching de-
veloped due to the furrows of kaoliang fields matching
the pitch of the rollers. Correction was made by adding
small secondary rollers to the lower section of the roller
arms located between the pairs of standard-sized rollers.
Of course, this arrangement was not necessary for other
battlefields, and the roller arrangement subsequently
reverted back to its original design when units were
transferred elsewhere.

Later, in order to increase firepower, Type 97 Gun
with 675m/sec velocity replaced the original 37mm gun
(575m/sec velocity). Also a machine-gun was added in
the direction of 5 o’clock within the gun turret. With
these modifications, the final tank weight was increased
to 7.4 tons.

Air-cooled diesel engine under extreme cold received
favourable comments. In extreme cold weather, vapor-
ization of gasoline s difficult; however, diesel fuel did not
suffer under this handicap. With a mechanically pres-
surized injection pump, vaporization is complete. By
using lube oil for low temperature, no difficulty was en-
countered in starting the engine below minus 20-degrees
centigrade. In a climate of below 30-degrees, it was neces-
sary to warm the engine for starting but no danger was
involved. Being air-cooled and therefore not requiring
water, was a positive advantage. Surface hardened steel
used on this tank was very effective against armour
piercing small-arms fire, making it a unique engineering
pride of our country. Although welding was used for
the armour plate, difficulties were encountered during
the early phase due to the development of cracks from
internal stress set up during the welding. To surmount
this problem, the full efforts of research and industrial

circles were mobilized which eventually accounted for
Japan’s progress in special steels and welding techniques.

EQUIPPING OF FORCES AND ACTUAL
USE OF TYPE 95 LIGHT TANK

With the replacement of Type 89 Tank by Type 95
Light Tank, results in training were good with the
Independent Mixed Brigade. When the China Incident
developed in 1937, Japanese Kwangtung Army Head-
quarters in Changchun dispatched this force towards
Shansi Province to assist the Japanese China Expedi-
tionary Army. However, with just a pursuit of the enemy
in retreat, the occasion did not develop for any grand
display of unified command and only ended in a display
of action by mechanized infantry units. Thereafter, with
completion of experimental duties, the Independent
Mixed Brigade was dissolved with the light tank regiment
becoming independent and assigned to the garrisoning
of Kungchuling. Later, within the order-of-battle of the
medium tank regiment, a company of light tanks was
added. Also, tankettes used originally for command
purposes at regimental and company levels were
replaced with light tanks.

Combat cars used up until now by the cavalry brigade
armoured car units were replaced with light tanks.
Naturally, this changeover increased offensive and
defensive capabilities and the units became a tank force.
This display of ability by light tank forces came during
the Greater East Asia War (World War II) when many
tank units equipped with Type 95 Light Tanks achieved
great success inmobile operations during the Malay offen-
sive and on other battlegrounds of Southeast Asia. With
their swift mobile strength and good suspension systems
for off-the-road capabilities, they gained an exceptional
reputation. Thus, if properly employed, results were

Second prototype of Type 95 Light Tank. The prototypes had straight hull sides but the production vehicles had the fighting compartment widened to
overhang the tracks and thus increase space inside.
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Tvpe 95 Light Tank, Northern Manchuria version, with modified suspension to overcome the severe pitching thai resulted when crossing the furrows of
kaoliang fields. Note that the bogie arms have been inverted and a small roller has been added to each between the pairs of normal bogie whecls.

very effective. Although the situation at Nomenghan
could not be helped, it was not the proper place for light
tanks since this battle was a full-scale tank war.

MODERNIZATION OF LIGHT TANKS
With the progress of structural engineering in the
development of Type 97 Medium Tank, knowledge
gained was applied towards the modernization of light
tanks to further increase their effectiveness. Versions
falling under this programme were as follows:

(a) Type 98 Light Tank

This tank was designed in 1938. Compared with Type 95,
substance and exterior appearance changed consider-
ably. The height was 50cm lower, and it was shorter in

Camouflaged Type 95 Light Tank erossing a plank bridge during
operations in China.

length, lighter in weight and faster. Armour thickness
was increased to 16mm and vehicle profile improved to
ward off projectiles. Powerplant was located sidewise
in the rear for roomier combat quarter and simple
maintenance made possible from within the vehicle.
With Type 100 Standardized 6-Cylinder Air-Cooled
Diesel of 130hp, a maximum speed of 55km/h was
possible. Instead of a centre location, the propeller
shaft was to the left side and connected to a forward
located transmission. The driving sprocket was also
located forward. Although the suspension system was
of the standard see-saw type, 6 wheel rollers in 3 pairs
were used for better stability. A coil spring was placed
within the chassis for protection against enemy pro-
jectiles. The main armament was replaced with a turret
mounted Type 100 37mm Gun with muzzle velocity of
760m/s and a coaxial 7.7mm machine-gun. Specification
was as follows:

Combat weight — 7.2 tons
Complement — 3 men
Length —4.1m
Width 21m
Height 1.8m
Ground contact — 2.6m

Ground clearance — 0.35m

Trench crossing 21m
Range 300km
Speed 50km/h

Climbing ability — 2/3

The prototype construction was by Hino Motors and
known as “Chini” Model A. Another version known as
“Chini” Model B was prototyped by Mitsubishi Heavy
Industries. The suspension system was of a different
design, using larger road-wheels as in the Christie design.
Upper supporting rollers were eliminated. As a buffer
arrangement, each bogie was equipped with a side-facing
coil spring. For steering, a wheel as in an automobile
was employed. Comparison trials between A and B



models illustrated superior off-the-road capabilities
for the A model which resulted in its adoption. As
outlined above, the Type 98 Light Tank introduced
many new functional designs in the structure and with its
improved performance was used with confidence. De-
spite such favourable points, production was neglected
from the prototype year of 1938 until early in 1942 when
it was finally placed into production to equip newly
organized units. It is believed that the Army High Com-
mand disliked the idea of increasing the number of
standardized vehicles and lacked the desire to equip
armoured units with the best available since complaints
on the reliable Type 95 Light Tank were non-existing
from the units using them. As one of the designers
involved in this tank’s development, it is deeply regretted
such an attitude prevailed in the higher echelon.

(b) Type 2 Light Tank

This tank designed in 1941 was a modification of the
Type 98 Light Tank. With the exception of the gun
turret, the chassis was identical with Type 98. The turret
was re-designed into a cylindrical shape with an in-
crease of combat quarter space and easier movement
for the gunner. The gun was changed to a higher velocity
Type 1 37mm Gun (800m/s muzzle velocity).

(c) Type 3 Light Tank

As part of the programme for experimenting in the
increase of firepower, a 57mm gun was used in the
light tank, mounted in a modified turret of the Type 95
Light Tank. There were no changes in the mobility
characteristics. This was in the 1942 programme.

(d) Type 4 Light Tank

This tank also originated from the Type 95 Light Tank.
Since the primary armament of the Type 97 Medium
Tank was replaced with a 47mm gun, instead of dis-
carding the original turret, it was placed on the Type 95.
The overall tank weight was increased to 8.4 tons and
the speed decreased accordingly. This was also in the
1942 programme.

Regarding the changeover of guns on Type 3 and
Type 4 Light Tanks, it was inevitable that overcrowding
developed within the combat quarter and inhibited
freedom of movement.

(e) Prototype Type 5 Light Tank

A programme for mounting a 47mm gun on a light fast
tank was introduced in 1942 with the object of increasing
the assault capability despite the sacrifice of protection.
This prototype favourably illustrated engineering pro-
gress with no hindrance to practical use. However, it
did not go beyond the prototype stage. This tank was of a
totally new design with the following specification:

Weight — 9.0 tons
Length — 4.38m
Armament — Type 147mm Gun in turret; one fixed machine-

gun forward
Armour thickness — 20mm
Powerplant — Standardized Type 100 Air-cooled Diesel of 150hp
Speed — 50km/h
As outlined above, engineering techniques were used
towards modifying and improving light tanks. However,
there is no denying that it was felt that the programmes
ended in failure due to the equipping policies and the
remote attitude of the High Command.

Type 98 Light Tank Model A, manufactured by Hino Motors in 1938. The tank did not go into production until early in 1942.
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Type 98 Light Tank Model B prototype built by Mitsubishi Heavy Industries in 1938. Note the Christie-type suspension. This tank was rejected in favour of
the Hino Model A.

Side view of the prototype Type 94 Tankette built by the Tokyo Gas and Electric Industry (predecessor of Hine Motors) in 1933.




PART Ill. TANKETTES

REQUIREMENT FOR SPECIAL TRACTORS

Due to numerous occasions where unnecessary damage
was incurred by logistical elements supplying frontline
troops or small garrison units in isolated areas, require-
ments originated for the development of a small-sized
vehicle suited for such missions. Vehicles of this category
must be able to take advantage of small off-the-road
terrain and natural features or secretly move about under
cover of darkness. Thus, it must be a small-sized tracked
vehicle with protective arrangements. To study an actual
illustration of such a vehicle, a British Carden-Loyd
Light Armoured Vehicle was purchased.

CARDEN-LOYD LIGHT ARMOURED VEHICLE
This tracked vehicle was of a simple design with two crew
members sitting forward and parallel to each other
with the powerplant located in between. It was not
equipped with a gun cupola, but it had a covering lid.
The vehicle was equipped with one Vickers .303 machine-
gun. Weight was 2.5 tons with an armour thickness of
6mm. Maximum speed was 50km/h but it was slow off-
the-road due to an imperfect suspension system. A
tracked trailer was part of the equipment. The imported
sample was loaned to the Infantry School in 1931 for
opinions on its practical value. Reports stated that
the machine was simple, easy in handling, had a low
silhouette and was suited for “incognito™ activities.
Field mobility, however, was not sufficient due to
the elementary suspension system. Furthermore, views
were expressed that it should be as light as possible
and armament omitted if it were intended to be used
as an infantry transporter. Finally the report empha-
sized that this type of vehicle was required as a com-
mand-liaison vehicle for the tank units and outlined
the performance required for such application. In the
past, motorcycle sidecars were employed for similar
missions. However, these were found to be unsuitable as
they experienced difficulty in keeping up with the tanks.
Thus, the original Carden-Loyd was judged as being
unsatisfactory. The report also added that in case a
new design should be taken up, the weight should be
held to within 2.0 tons, it should have increased length,
the ability to cross trenches, and an improved suspension
system, but the protection against ball ammunition
would suffice, and it should be armed with one light
machine-gun with the widest possible field of fire.

In reply to the wishes of the Army High Command,
the Technical Headquarters decided upon a research
policy which required a vehicle tractor and trailer with
traction for logistical support of infantry in the firing
trenches and a tank corps application of tractor alone
as a secondary vehicle.

TYPE 94 TANKETTE

The idea of the design was to make the tractor vehicle
as small as possible for a crew of two men and for it to
be able to defend itself against small arms armour-
piercing bullets and to penetrate enemy areas. It was to
be equipped with a machine-gun mounted in a revolving
cupola for self-defence purposes as the field of fire was
restricted with a fixed cupola. It was to pull a tracked

trailer with 3/4-ton payload capacity. Actually, by
itself, the vehicle was in essence a midget tank.

Structural data in detail are as follows:

(a) With a crew of two, the driver was seated parallel
to the powerplant located forward. The gun cupola was
situated aft of the engine for the maximum use of space.
It was insulated with asbestos material against heat from
the powerplant.

(b) It was completely welded with the surface of
hardened steel plate of 12mm thickness for armour.

(¢) The revolving cupola was equipped with a machine-
gun and efforts were made to keep the height as low as
possible.

(d) A see-saw type suspension system was employed.
There were a pair of rollers joined together with a
bellcrank through a coiled spring situated sideways so
that its see-saw action would act as a buffer against any
rough terrain features. It was devised in such a manner
that the coil spring was partitioned into two sections to
prevent pitching during level road movements by the
spring acting on each bogie as in an independent
suspension arrangement. When the ground became
rough and beyond a certain limit, a pair of bogie com-
binations worked in unison and pressed the track
downward for improved friction. This system met the
original design requirement for a simple and lightweight
suspension. The innovations received very favourable
comments and became standard for all variety of tanks
and tractors. Type 94 Tankette was the first vehicle to
use this system.

(e) The caterpillar shoe was of the centre guide type
and made from hi-manganese cast steel for strength
and lightness. Since machining of this material was
impossible, precision casting was used.

(f) An air-cooled 4-cylinder gasoline engine of 32hp
was used. It was both functional and durable. The air-
cooled experiments from Type 92 Combat Car and
Type 94 Tankette later resulted in air-cooled diesel
engines becoming a distinctive feature of Japanese
vehicles.

(g) A fixed radius with a controlled differential was
used for the steering mechanism. Being regenerative,
there was no power loss under this arrangement. With a
clutch-brake system, there was the danger of reverse
behaviour while going down a hill with a tractor-
trailer.

(h) Specification:

Weight — 2.65 tons
Length — 3.4m
Width — 1.62m
Height — 1.54m
Speed — 45km/h

Trench crossing — 1.5m

The prototype construction was placed with the
Tokyo Gas and Electric Industry (predecessor of Hino
Motors) in 1933. Trials proved that various components



functioned better than expected and were favourably
reported upon. Being light with less resistance, it had
power to spare while travelling at speeds over 45km/h.
Its small size made it suitable for unusual traversing of
ground features, such as, just requiring logs and no
bridging equipment to cross small streams. It was also
possible to move the vehicle by just pushing it. The
tankette was immediately shipped to Northern Man-
churia for extreme low and high temperature tests. On
confirming its durability, the vehicle was standardized
as Type 94 Tankette. Very pleased with its small size
and low cost factors, immediate production took place.

Gradually, as part of the composition of important
infantry divisions, independent tankette companies

were organized with the mixed establishment of tankettes
and tractor-trailers. Since the chances were small for
real tank units to be assigned to the divisions, the tankette
company was highly appreciated, even though it was
only a midget tank, as it was the only armoured weapon-
ry available and was freely usable under the direct com-
mand of the division. Consequently, disregarding its
original application as a logistical vehicle, on numerous
occasions it was employed as a tank, proving that this
vehicle, albeit it was designed and built as a midget tank,
was a huge success. While under use, requirements
developed for arming it with a gun and further improving
its off-the-road mobility which resulted in improvements
and modifications.

Three-quarter right front view of the Type 94 Tankette with full stowage and equipment and with all its hatches open.

Column of Type 94 Tankettes with trailers in tow.
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Tyvpe 94 Tankettes in action in China.

IMPROVED TYPE 94 TANKETTE

To lessen the pitching motion as much as possible on the
Type 94 Tankette, a design was conceived to have the
rear guide wheel of the track trailing on the ground. By
means of oscillation of the supporting arm, the guide
wheel moved up and down in a semi-arc and maintained
the track tension. By means of a supporting coil spring
enclosed within a perpendicular cylinder, the guide
wheel bore the weight of the aft portion of the chassis.
This arrangement prevented pitching under high speed
and improved stability of the chassis, making it possible
for it to fire while moving. It also lengthened the ground
contact by 0.78m and decreased ground pressure,
improving mobility over soft ground. It became possible
to mount a gun as the reaction from the firing would be
absorbed by the rear area of the chassis. Even though a
Type 94 37mm Gun was mounted, it did not impede
internal space nor weaken structural strength. With the
suppression of reaction, accuracy was improved. The
modifications resulted in a weight increase by roughly
500kg with a relative lowering of speed. A favourable
point of these improvements was that those vehicles
already in operation could be easily adapted.

These improvements were started in 1936. The princi-
pal specification of the improved tankette (machine-gun
mounted) was as follows: (For the gun mounted model
see table under the Type 97 Tankette.)

Weight — 3.9 tons
Length — 3.4m
Ground contact 2.3m

moved roughly 0.1m rearward

TYPE 97 TANKETTE

On newly manufactured improved Type 94 Tankettes,
the various modifications were made during production
in order to make it a bonafide midget tank. This new
model was planned and production started in 1937.
At the same time, the decision was made to unify the
problem of fuel supply for this tankette in the light of the
rapid progress being made in dieselizing combat vehicles.
Problems were encountered in developing a small-sized
diesel powerplant. However, earlier, Ikegai Motors
succeeded in developing an air-cooled whirlpooling
combustion chamber which was adopted. Prototypes
were constructed of two separate designs for different
vehicular arrangements.

Centre of gravity

First design plan

A similar arrangement as in the Type 94 Tankette, with
the powerplant and driver’s seat forward in side-by-side
fashion with the machine-gun gun-turret located aft.
The steering mechanism was changed to a clutch-brake
type of simple construction as there were many chances
for the tankettes to operate without the trailer. The
suspension system developed for the Improved Type 94
Tankette was used with the guide wheel trailing on



Type 94 Tankettes fording a river in China.

the ground and housing a supporting coil spring within
the body. It was possible to interchange the turreted
armament between the machine-gun and the tank gun.
Stability was improved by increasing the ground
contact length. Although weight was increased with the
additional overall length, mobility was greatly en-
hanced with an increase of output by using a diesel
engine. With the length of the powerplant increased, it

Three views (three-quarter left front, three-quarter right rear, and rear)
of the Improved Type 94 Tankette built by the Tokyo Gas and Electric
Industry in 1936. In the rear views note the perpendicular cylinder
enclosing a coil spring by means of which the rear idler bore the weight of
the aft portion of the chassis. A Type 94 37mm Gun is mounted in this
version

became rather inconvenient as the distance between the
tank commander in the turret and driver was extended.
The prototype was completed in September 1937 and,
after various tests, judged as being greatly improved in
performance, especially mobility.

Second design plan

Since the first design plan had the distance disadvantage
between the tank commander and the driver, the power-
plant was separated and placed in the aft section of the
chassis as in the arrangement of other tanks. This design
increased the space of the combat quarters and facilitated
the contact between the commander and the driver.
It also helped in partially removing the noise and heat
from the engine. In the first plan, in order to keep the
tank height at a minimum, it had been found impossible
to lengthen the engine stroke in order to increase the
power as the powerplant was located below the turret.
With the engine situated aft, the stroke was increased
by 10mm resulting in sufficient additional power.
Furthermore, the cooling fan was moved to the side of the



engine. With the adoption of the clutch-brake steering,
pivot turning became possible which was an advantage
during single tank operations. Other constructional
features were identical with the first plan.

The prototype construction was started in November
1937 with the trial results giving a good practical per-
formance. As a follow-up, the prototype was sent to the
Tank School for practical views and, after a comparison
of both design plans, a report was received that the
second plan was more suitable. Subsequently, it was
officially standardized as Type 97 Tankette.

On both prototypes, Ikegai Motors made the power-
plant and the body was made by Tokyo Motor Industry
(known as Hino Motors today). The following figures
represent comparative data on both plans and the
Improved Type 94 Tankette:

IMPROVED TYPE 97 TYPE 97

TYPE 94 (1st PLAN) (2nd PLAN)
Weight (with gun) 3.2 tons 4.15 tons 4.25 tons
Length overall 3.4m 3.54m 3.66m
Height overall 1.7m 1.79m 1.77m
Width overall 1.62m 1.80m 1.80m
Ground contact 2.31m 2.25m 2.36m
Ground clearance 0.3m 0.35m 0.35m
Trench crossing 1.6m 1.6m 1.7m
Powerplant
Type air-cooled air-cooled air-cooled

gasoline diesel diesel
Cylinders 4 4 4
Piston diameter 87mm 115mm 115mm
Standard outplt 32hp 55hp 60hp
Piston stroke 110mm 140mm 150mm
Maximum output 35hp 60hp 65hp
Maximum speed — 41km/h 42km/h

ARMOURED TRANSPORTER AND
VARIATIONS
Although the tankette’s original objective of supplying
front lines with ammunition was abandoned since it
was more effective as a midget tank, it did not mean
transporters were no longer required. A loading plat-
form was recognized as being necessary for the support

of transporter missions. Thus, the gun turret was
eliminated and replaced with an armoured cargo plat-
form and enclosure. This variation was known as an
armoured transporter. Similar to the first design plan
of Type 97 Tankette, the powerplant was situated
forward with the cargo platform to the rear. When
supplying ammunition to front line troops, the aft door
was opened by remote control from the driver’s seat
and designed so that the ammunition containers could
be pushed off into the fire trenches. This form of vehicle
platform had many other applications:

(a) Artillery observation and reconnaissance vehicle.
This was employed as an observation and communica-
tions vehicle in advance of the setting up of artillery
positions, or as a forward observation post. For such
missions, a capacity to handle eight mounted men and a
compartment to house observation and communications
equipment had to be provided.

(b) Communication facility erection vehicle. This
was for the setting up and removal of wire communica-
tions systems on battlefields. It had to have the capacity
and space to accommodate equipment and men for the
installation and removal of the necessary cables.

(¢) Balloon mooring vehicle. Asa mooring for observa-
tion balloons, a reel winch was provided. The chassis was
used for anchoring purposes.

(d) Rapid-fire gun vehicle. A 37mm or a 47mm anti-
tank gun was mounted on the platform provided over
the chassis for firing from the vehicle or used as an
ordinary ground fired weapon by attaching wheels and
manually lowering the gun to the ground.

EMPLOYMENT OF TANKETTE

As mentioned earlier, instead of being used as a trans-
porter, this vehicle was more convenient as a midget tank.
On many occasions, the vehicle was effectively employed

Three-quarter left front view of Type 97 Tankette, first design plan with the driver and the engine side-by-side forward and the turret with its machine-gun
located aft. The Tankette was built by Tokyo Motors in 1937 the powerplant was by Tkegai Motors.




Three-quarter right rear view of Type 97 Tankette, second design plan with the engine at the rear. This version has a machine-gun mounted in the turret.

Three-quarter right front view of Type 97 Tankette, second design plan. This version has a gun mounted in the turret instead of a machine-gun.

for searching, reconnaissance, security, and for liaison
by staff officers. Depending on the situation, it also took
part in bonafide combat with good results. Even though
the armoured strength of opponents was lacking, the
vehicle’s ability to utilize terrain features to advantage
and to match the disposition of Japanese soldiers, made
it an ideally suited weapon for the battlegrounds of
China. It was also effectively employed as a supporting
vehicle for tank units.

It was out of the question to expect tankettes to be

employed effectively as a tank against enemy forces
which were better equipped. During the Greater East
Asia War (World War II) period, the tank regiment was
organized on a temporary basis by gathering together
tankette units from various divisions to overcome delays
encountered in regular tank production. This measure
was strictly on an emergency basis with plans for re-
equipping with regular tanks at a later date.

AFV/Weapons Series Editor: DUNCAN CROW
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45 Vickers Main Battle Tank
(publication delayed).

FUTURE TITLES WILL INCLUDE:

Elefant and Maus (+E-100)

by Walter Spielberger and John Milsom

Elefant was the conversion of the original Porsche Tiger
tank design into a self-propelled tank destroyer. “It turned
out to be a technically most complicated and unreliable
vehicle. This is said despite the fact that your author was
engaged as design engineer on this project and that he
participated actively in the action in Russia described at the
beginning of this Profile.”

Maus the largest armoured fighting vehicle ever built, was
the culmination of Porsche technical development in the
Tiger field. E-100 was the Maus’s rival.

Missile Armed Armoured Vehicles

by R. M. Ogorkiewicz
From the earliest installation of the pioneer French SS-10
through various French, British, German and Soviet
applications to the American vehicles armed with gun-
cum-missile launchers, ie. M551 Sheridan, M60AIEI,
and MBT-70/XM803.

German Self-Propelled Weapons
by Peter Chamberlain

An illustrated guide to all the SP weapons used by the
Germans in World War II.

French Infantry Tanks: Part |
(Chars 2C, D and B)
by Major James Bingham, Royal Tank
Regiment
The tanks included in Part I of the two French Infantry
Tanks Profiles, in which Major Bingham completes the
story of French tanks from 1919 to 1940 begun in his Profile
of French cavalry tanks (AFV/WEAPONS 36), are: Heavy
tanks — 1A, 1B, 1C (“significant only as the prototypes
for...”)2C (“a formidable weapon for its time”’); Medium
tanks — D1 and D2 (“the Renault Chars D, together with a
few Chars B, were the only new tanks to be issued to the
French infantry between the end of World War I and 1935
when rearmament started™), B (*‘the Char Bl bis became
the principal French medium tank in 1940 . . . a sophisti-
cated tank with some technically advanced features, but
its very complexity was a disadvantage in manufacture and

maintenance, whilst its layout and demands on the crew
hindered an efficient use of its weapons in battle™), AMX 38
(““it was not used in action™), and the post-war ARL 44,
The Profile includes a full description of the famous Char B.

French Infantry Tanks: Part Il

(including R 35 and FCM 36)

by Major James Bingham

The tanks included in Part 11 are the French Infantry Light
Tanks: Renault FT, Renault NC, Renault R 35 (“‘the most
numerous light infantry tank in service in 1940™), FCM 36,
and Renault R 40 (AMX 40). A full description of the R 35
is included.
Major Bingham concludes this Profile with a critical exami-
nation of the French use of tanks, not only in direct support
of infantry but in armoured formations, whose develop-
ment, limitations and demise in action he recounts
(“Within a period of three weeks the entire armoured force
had been presented for destruction or neutralisation,
successively and in detail”).
The Profile also includes tables showing the comparative
details of French infantry tanks and the deployment of
French AFVs in European Operations May-June 1940.

SdKfz 250 and 251

by Walter Spielberger and P. Chamberlain
German Schiitzenpanzerwagen of World War 1I.

The Twenty-Five Pounder

by Colonel Farrerly, R.A.
The history of the British Army’s famous field gun.

Commando and Twister Armored Cars
by Christopher F. Foss

The multi-mission Commando and the revolutionary
Lockheed Twister XM-808.

AMX-30

by R. M. Ogorkiewicz
France’s Main Battle Tank.

French Armoured Cars
by Major James Bingham

The story of French armoured cars from before World
War I until the end of World War II.

PT-76
by Christopher F. Foss

The Russian amphibious light tank and its many variants.
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The author, America’s leading historian of tank development,
traces the development of the modern armoured support
vehicle to the present day. Profusely illustrated with over

120 pictures, four pages of full colour drawings. 52 pages text.
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The 79th Armoured Division was formed as a normal British
armoured Division in 1942, In Spring 1943, however, its role
was changed and it became a unique all-armoured formation.
In this guise, it was responsible for the operation of the special
purpose armoured equipment that cracked open Festung
Europa on the beaches of Normandy in June 1944, and then
smashed into the Channel ports, assaulted Walcheren, fought in
Operation “Veritable” to clear the Reichswald, and took part
in the crossing of the Rhine, the liberation of the Netherlands
and the conquest of northern Germany. Excitingly told in this
book by Nigel Duncan, who commanded the division’s

30th Armoured Brigade.
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