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other qualities are the dimensions, It should be noted in this connection
that the M-60 1s the highest tank (2980 mim), whereas the AMX-30 is the
lowest. The first one is almost 700 mm taller ti an the second. The
longest hull is sported by the Chieftain (7545 mm), whereas the record
for width is held by the MOOAL (3630 mm!t ). According to these factors,
the AMX-30 has the smallest dimensions: length - 6712 mm, width -

3100 mm,

Fig, 1: M6O A (USA)
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Fig. 4: Leopard (Federal Republic of Germany)

The highest combat weight record is held by the Chieftain, whereas
the lightest tank of them all is the AMX-30. The difference amounts to
about 20 tons, creating a considerable advantage fo the AMX in terms of
transportability (on the ground, by water and by air).



Fig, 5: Longitudinal Section of The Chieftain

Using these indexes, the Leopard is in an intermed.ate position,
To reduce the vulnerability of the driver-mechanic's hatch, its vertical
projection is reduced. In some tanks, the driver's hatch is located in
the roof of the hull.

The new Swedish turretless tank ""S" (Fig.6) has a somewhat
unique design -- thevehicle weighs 37 tons, and the 105 mm cannon is
not mounted in the turret but in the hull (Fig. 7).

Combat vehicles wi th this type of layout of the armament were
usually classified as self-propelled artillery, however, in this case,
obviously proceeding from considerations of the purpose, including
properties and capabilities of the main armament, the aforenamed
vehicle is referred to as a turretless tank in the western press.

4

Fig, 6: "S-Tank" (Sweden)

The rifled long-barrel gun, in the opinion of foreign specialists,
is sufficiently universal in its capabilities, as well as in maneuvering.
It is effectively used for suppressing armored vehicles and, even though
not mounted in a rotating turret, has a high maneuverability in transferring
fire from one target to another,
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As previously, tanks are equipped with auxilliary machine gun
armament, including anti-aircraft weapons, to fight weakly-armored
ground and air targets, and infantry.

The principle of paired installation of a machine gun with a cannon
is still generally accepted. Frequently, various purpose machine guns
are placed on commander's cupolas, equipped with their own ball support
for turning with respect to the main turret. Thus, "M60A1",

"AMX-30" and the "Chieftain' are equipped with commander's cupolas,
carrying machine guns. On the "Leopard', anti-aircraft machine gun
can be installed on the race plate above the loader's hatch, or above the

commander's hatch.

To bolster the effectiveness of tank armament in long-distance
combat, some tanks, in addition to the main gun, are equipped with
several anti-tank guided missiles with high-explosive hard-core charges
with high armor-piercing capability. Wire-guided missiles of this type
are installed outside the turrets of the light French tanks (see Fig. 10),
The US have experimentally installed five guided missiles "SS-10" in
the front of the turret of the M48A2,

The British have been using ""Malcara' -type guided missiles on
the turrets of several Conqueror tanks,

In spite of the accomplishments in the development of barrel
artillery in the US, France and some othe~ capitalist states, intensive

work is being performed to design main armament for tanks in the form
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Fig., 11: Sheridan (USA)

with nuclear warheads. It is felt that the usage of small-caliber nuclear
weapons will greatly improve the firepower of tanks,

Low=-yield nuclear ammunition for tactical applications on the
battlefield, in conjunction with conventional ammunition, has been
developed for the mass-produced self-propelled gun M110 (203, 2 mm
howitzer) and for the M-109 (155 mm gun).

Par., 3: Armored and Special Protection of Tanks

The successful development of means of armor suppression and
above ail the advent of guided anti-tank missiles led to the frequent
speculation in specialized foreign sources as to the feasibility of reducing
the armor protection of a tank. In the opinion of the authors of this
concept, this is entirely compensated by giving the vehicle greater
mobility and hence lesser vulnerability on the battlefield, inasmuch as
the vehicle weight will be decreased.

In analyzing this concept, it should be above all remembered that
tanks with invulnerable armor never existed. There were always some
means on the combat field to penetrate the armor. Considering the pair
of adversaries armor--projectile, the projectili always has the upper
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The combat weight of the M109 (Fig. 12) is 24.6 tons. The
vehicle carries a crew of six, The vertical aiming angles of the guns are
-3 deg. and + 75 deg. The maximum fire range is 18.1 km. Nuclear
shells with a trotyl equivalent of under | kt are provided for the 155 mm
howitzer. Maximum operating speeds on the ground and in the water are
56 kmh and 4.3 kmh, respectively.

According to press releases, the M109, having more powerful
armament as compared to the M108, will substitute the latter in the US
Army. Additionally, the M109 is also furnished to the West German
Bundeswehr,

The SPA's M110 (203,2 mim howitzer) are both made on the same
special base. Artillery systems are mounted open on the chassis, in the
aft of the hull, The hull is welded of steel armored plate stock of different
thickness and separated into compartments, i.e., the control compartment,
the powerplant compartment and the transmission compartment, located
in the front of the hull, left and right respectively; the combat compartment
is in the aft, The crew consists of five men (driver-mechanic, who also
performs the function of the commander, two gunlayers and two loaders).
The front wheels are powered., The directional wheels perform the
functicn of sprung supporting rollers. The track is equipped with rubber-
metal joints. The combat weight of the M107 (Fig. 13) is 28 tons.
According to press releases, it can be airlifted by two aircraft, where
one carries the chassis and the other carries the oscillating part of the
gun,

Fig. 12: The M109



Horizontzl and vertical firing angles are 60 and 65 deg.,
respectively. The firing range is 32 km. A recently developed
projectile, known as the M437, provides for a firing range of 40 km,
Maximum vehicle speed is 55 kmh, The ammuaition includes high-
explosive shells only.

The M107 is furnished to the Artillery Corps of the US Army
and to the West German Army.

The combat weight of the SPA M110 (Fig. 14) is 26,1 tons. The
horizontal aiming angle of the howitzer is + 30 deg, the vertical angle is
60 deg. The maximum firing range is 17 km. The howitzer ammunition
includes a high-explosive grenade and a nuclear shell with a small trotyl

equivalent,
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Fig. 13: The M107

The M110 are included in artillery batallions, incorporated into
motorized and armored divisions of the USA (four vehicles per batallion).
They too, are furnished to the West German Army.
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In 1963, the British Army adopted a 105 mum self-propelled gun,

known as the ""Abbot" (Fig, >) -- note the design resemblance to the
M108 and M109, This piece ot ordnance was developed on the chassis

of the APC FV432 ("Troyan'), It is designed with amphibious capabilities
and is equipped with a totally armored hull and a rotating roof-mounted
turret with a 7.62 mm machine gun.
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water propulsion of these vehicles is accomplished by means of propellers,
tracks or hydroreactive units (water jet propulsion). Each of the afore-
mentioned types has its advantages and disadvantages. Recently, a
preference has been expressed for water jets (which provide a good
maneuverability) and tracks (simplicity of the design).

Fig. 16: Armored Personnel Carrier MI113

One of the presently most popular APC's is the M113 (Fig. 16).
The USA furnishes it to the armies of many countries of the world --
Federal Republic of Germany, Italy, Canada, Turkey et al. Combat
weight - 10 tons; the crew (including the driver - 13 men; length,
width and height are 4.8 m, 2.7 m and 2.6 m, respectively; armament -
12. 7 mm anti-aircraft machine gun,

The completely enclosed a smored hull {(aluminum alloy) protects
the crew and the troops from infantry fire and from shell fragments,
Maximum ground speed is 64 kmh; maximum water speed is 6 kmh
(pronulsion by tracks).

On the basis of the M113, the US developed a self-propelled flame-
thrower, a 106, 7 mm mortar M106, a mobile command point, a
reconnaissance vehicle, transporters for Pershing rockets and for the
anti-aircraft rocket complex Mauler.

The tracked APC M114 (Fig. 17) is used by the US Army as a
reconnaissance and command vehicle, It carries four men; combat
weight - 6 tons (7.5 tons, according to other sources); length, width and
height - 4 m, 2.4 m and 1.9 m, respectively. The armament consists
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of a 12. 7 mm machine gun, mounted on the turret ring of the immobile
commander's turret, and of a 7. 62 mm machine gun, mounted on a rod
on the hull cover. Armor -- bullet resistant (aluminum alloy). Maximum

ground speed - 64 kmh; maximum water speed - 6 kmh (track propulsion).

The West German Bundeswehr is extensively using tracked
armored personnel carriers SPW (developed on the basis of the HS5-30
armored personnel carrier by the Swiss company Hispano-Suiza) and the
SP1A (developed on the basis of the French APC "Hotchkiss'). These
vehicles are not amphibious. However, they are equipped with a more
powerful armament and front armor (up to 30 mm). The steel armor
sheets have larger angles of incline with respect to the vertical
{especially in the front); the main armament is a 20 mm automatic

cannon with a high initial muzzle velocity, mounted in a rotating turret.

The SPW armored personnel carrier is furnished to motorized
infantry units, Combat weight - 14,6 tons ; the vehicle carries 8 men.

Length, width

nd height are 5.5 m, 2.5 m and 1.9 m, respectively.
FThe maximum speed is 51 kmh.

Fig. 17: The M114 Armored Personnel Carrier

The cannon can be used against ground and air targets. The
hull is completely armored. Behind the driver's hatch in the hull cover
is a hatch for the machine-gunner, as well as exit hatches for the troop
members., These hatches can be used for fire from personal arms, as
well as for observation,
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Fig. 20: The "Commando' Armored Personnel Carrier;
(a) General View; (b) Troop Placement.
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Fig. 21: Tracked ICV
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of this type are used in the French 105 rmmm tank gun of the AMX-30
medium tank. But -- its manufacture requires a high grade of
precision which, in turn, considerably increases the cost per charge.
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Fig. 31: Shaped High-Explosive Projectile:
I - instant-action fuse; 2 - screw-down cap; 3 - facing;

4 - body of the charge; 5 - central channel; 6 - composition;
7 - percussion cap (detonator); 8 - booster,
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Fig. 32: Diagram, showing the formation of a cumulative
jet:

I - cumulative jet; 2 - the pestel.
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Fig. 43: Influence of the angle of encounter on piercing the armor.

Thus, the greater the angle of inclination of the armor plated
components to the vertical, the greater are its protective characteristics
because, first of all, the corrected thickness is increased, and secondly the
probability of shell ricochet is increased. Larger angle of inclination
improve e anti-accumulation stability of the hull.

The most important mechanical qualities of tank armor are hardness,
ductility and stability.

Hardness is necessary to destroy the head of the shell and avert it from
penetrating the armor plating; ductility protects the armor plating from cracking
and splitting of the inner surface.

Stell armor plating has higher mechanical characteristics which are
preferable and are used on modern tanks. Combining the necessary stability,






or more complex in manufacture such as the so-called "ship'" form of the
IS-3 (Fig. 45,b.).

Fig. 44: Drawing of the tani body.

Fig. 45: Shape of the bow parts on the hull.
(a) - T-54 tank; (b) - [S-3 tank

.
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high degree of stability and hardness as well as facility of disposing the
crew and equipment. These requirements are most completely fulfilled by

Fig. 47: One-picce hull of the M-60 tank.

the semi-spherical shape of the foundry cast Soviet tanks [S-3 (Fig. 48,a)
and the T-54 (Fig. 48,b), which have great influence on the turret shape of
modern foreign tanks. When an engine is set up on the tank for air-cooling
the stern parts of the turret, it is necessary to give it a shape which will
provide good air access to the engine (Fig. 48, ¢). This decreases the shell
stability of the turret and increases the vulnerability of the tank, since there
is the possibility of shells ricocheting into the roof of the power unit.

For light tanks with bullet-proof armor plating, it is customary to
use welded turrets of the conical shape.

As has been pointed out, the French light tank AMX-13 has a tilting
turret (Fig. 49). Such a turret consists of two parts. The upper part 2 of
the turret is set up on pivots 3 of the lower part 1 and can be swung in a
vertical plane. The cannon mounted in it and the automatic loader with shell
packing swings together with the upper part.

The circular rotation of the turret is provided by ball bearings, the
packing of which is given special attention. The hermetic state of the
bearings is necessary to overcome water obstacles and also for the anti-
atomic protection of the tank. At the same time. the packing must not create
much resistance to the turret rotation.

The turret rotates with the aid of a turning mechanism having
electrical (or hydraulic) and manual control mechanisms. The basic drive
mechanism is the electrical (hydraulic), while the manual one is used as an
auxiliary when the engine is not operating (so as not to run down the batteries)

-99=



Fig. 48: Turret shapes: (a) - [5-3 tank; (b) - T-54 tank; (c) -
turret with projection.
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T'he Conten rary State of Pi
Prospects for their Future lLinn YV ¢ 3 '
Fable 2 presents data on modern tank er nes basicall ital-
istic countries and for comparison, data on the 5 tt eng » V-
(Fig. 50), released in th ) t-war vears [able¢
according to overall no i S Engl
2-stroke Diesel L-60 tar
Fig. 50: Soviet Tank Dic:sel Type V=54
It is true that the American diesel Caterpill i S- ) h 1 large
overall power, but it is still in the development stage At the present time
according to the dearee of boosting, many engines significantly define the
V-54 engine: their displacement power is significantly h er, n spite of
¢ w. % . i MOTre successful st e the coetticient

this, the design of the V-2 engine



compactness K, equal to 33.2 l/m3, has not been achieved up to the present
time in one of the modern tank engines. The design of the V-54 engine

also attests to the fact that the diesel (as well as the tank engine) has large
reserves for increasing the overall indicators. Experi ace in creating

the Caterpillar LVMS-1050 engine has corroborated the same thing.

According to specific fuel consumption, the engines with turbo-
pressure charging has some better indicators, but the engines with a driven
supercharger are no better than the V-54 engine.

The majority of modern tank engines are four-stroke and have
liquid cooling. Two-stroke diesels are installed only in the English tank
"Chieftan" and in the Swedish tank "S". The low degree of distribution of
two-stroke engine is explained by determined difficulties connected with
guaranteeing the efficiency of the piston assembly because of the higher
mean temperature of the gases after the cycle, and accordingly the large
amount of heat taxen up by the pistons, which causes overheating of the
pistons and the piston rings. In addition, in a two-stroke engine, it is
difficult to guarantee good cleaning of the cylinders from exhaust gases and
filling then with a fresh charge with moderate expenditure of air with
scavenging. However, the high energy indicators of the two-stroke engine
create the potential possibility for obtaining large overall power which is
produced by these engines which are prospective for tans, but the experience
of creating the Leiland engine demonstrates the possibility of overcoming the
difficulties enumerated above.

Fig. 51: Continental AVDS-1790-2 Engine
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their moments.

When selecting the angle of inclination, it is very important to
consider the order of design suitable for disposing the engine aggregates,
the necessity for reducing its height, etc. In the 12-cylinder Continental
engine, the 90° angle of inclination is selected just for design considerations,
which makes it possible to place the fans of the cooling system in the space
between the cylinders.

The Western Gerrman Daimler-Benz engine (Fig. 53) has an unusual
number of cylinders (ten). Probably this is due to the tendency to decrease
the length of the engine with considerable displacement (37. 4 1).

A horizontal opposite-lying disposition of the cylinders is expedient
in those cases when it is necessary to obtain the lowest engine height. With
such a disposition of the cylinders, the engine height is determined by the

Fig. 53: Daimler-Benz engine MB 838 Ca-500.

height of its crankcase or the diameter of the flywheel. However, in this
case the overall volume of the engine remains large since all the engine
aggregates turn out to be on the outside in the sense that they cannot be
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entered into the overall dimensions of the engine itself, as with the V-
disposition of cylinders.

Attempts to use other designs for arranging the cylinders (X-shaped
or N-shaped, etc.) were not successful, since not giving any noticeable
overall dimensions preference, they greatly complicated the problem of
disposing the aggregates and access to them

The design of the experimental tank engine Caterpillar LVMS-1050
is of interest, the external view of which is shown in Figure 54, and the
crankcase unit and the crankshaft on Figure 55. The crankcase unit is cast
of aluminum alloys. Between the blocic and the head there is a steel plate,
providing sealing of the gas joint. The suspension of the crank bearings
rests on inclined planes of the cranikcase partition, which guarantees their
reliable fixation. The crankshaft is distinguished by the absence of a
flange: the main and connecting rod journals, developed according to
diameter, somewhat overlap each other; the sufficient stability and rigidity
of the shaft is provided for only by the overlapping of the journals. This
simplifies the design of the shaft and makes it possibtle to dispose along two
single connecting rods on each connecting rod journal.

The universality of the engine design deserves attention. I[tis
possible to select the power from either end of the crankshaft. The turbo-
compressors (both of them) can be installed on either side of the cylinder
blocks. The system of driving the auxiliary aggregates has four consequences
and makes it possible to place the aggregates in any convenient place. Each
conclusion is calculated with a selection of power of 75 hp.

Fig. 54: LVMS-1050 Caterpillar engine.
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Fig. 55: Components of the LVMS-1050 engine. (a) - crankcase
unit (upper view); (b) - crankcase urit (lower view); (c) - crankshaft.
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The air consumption in this engine is relatively small -- 2 kg/sec,
which is much lowe r than in the double-shaft Solar and Orenda engines (but
also much greater than in the diesel of the same power). However, despite
the small air consumption and the small dimensions of the operating wheels
of the compressors and the turbines, due to the complexity of construction
(Fig. 59) and the large number of aggregates, the resultant engine is unwieldy
and has an overall power of 440 hp/m3 (the same as with the V-54 diesel
without pressure charging). From this, it is seen that the complicated
scheme of the gas turbine engine does not always result in a gain factor in
overall dimensions.

Fig. 59: Ford-705 triple-shaft gas turbine engine.

(1) - power turbine; (2) combustion chamber; (3) - high pressure
compressor; (4) - fan; (5) - intermediate cooler; (&) - low pressure
compressor; (7) - heat exchanger.

The power unit of the Swedish tank "S" (Fig. 60) consists of a gas
turbine engine Volvo-DRGT-1 and a two-stroke Rolls-Royce diesel. Both
engines have almost the same power; the diesel develops 240 hp and the gas
turbine engine develops 250 hp. The engines can operate together or
separately. According to overall dimensions, this unit yields to the conven-
tional one with one engine, but it is rational to use the power of each engine
as little as possible. Statistics show that the tank engine operates a long time
with 60 - 70 percent maximum power which neither of the ""S" tank engines
can guarantee.

The Swedish gas turbine engine Vol /0-DRGT-1 is of interest due to
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Fig. 60: Power unit of the Swedish tank "S".
(1) - piston engine; (2) - gas turbine engine.

the fact that between the two phases of its power turbine there is a differential
gear and pinion, thanks to which the torque changes more rapidly with a
change of shaft revolutions at the selected power than is the case with the
conventional double-shaft engire. The engine is equipped with a hydro-brake
in order to increase the braking moment. The engine is equipped with a
revolving heat exchanger with a high degree of heat exchange (0. 85) and

with a comparatively low temperature of the gases in front of the turbine
there is a good specific fuel consumption (180 g/hp-h). The overall power

of the engine is small (330 hp/m3) and is at a level of the piston automobile
engines.

Prospects for Changes in Tank Rotary Engines

According to the data of the foreign press, at the present time designers
are still being attracted to one type of engine -- the rotary engine. There are
a large nwnber of plans for engines in which the reciprocating pistons are being
replaced with the rotating movement of the rotor, performing the role of the
piston. One of the most real plans is the plan of the German engineer Wankel
who proposes replacing the piston with a triangular rotor effecting a planetary
rotation in the housing, the working surface of which is shaped like epitro-
choids.

It is seen from the drawing (Fig. 61) that the volume included between
the two adjacent tops of the rotor, inoving together with them when the rotor
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rotates along the working surface of the housing and after each revolution
of the rotor is doubled or cut in half. This makes it possible to complete
a four-stroke cycle as in the conventional piston engine not having a
reciprocating mass.

intake compression expansion exhaust
14 S 57 s 810 R 11- 1 -

Fig. 61: Drawing of how the rotary engine works.

Developed initialiy as a gasoline engine with spark ignition, the
Wankel has a series of advantages over the piston engine. The absence of
a reciprocating mass makes it possible to substantially increase the shaft
rotation. In spite of this, the filling coefficient remains high, thanks to
which the flow of fresh charge into the intake window is practically contin-
uous because of the reciprocal overlapping of the filling periods of the
individual volumes. The absence of valves simplifies engine design and
guarantees detonationless combustion of the gasoline at significantly higher
degrees of compression than in piston engines with spark ignition.
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makes work much easier and shortens the time
in the tank.

r installing the power unit

Fig. 62: Leiland 1.-60 engine in one unit with the cooling system.
(a) - radiator in normal position; (b) - radiator raised.
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On the M-60 tank, the engine is hermetically sealed and can operate under
water.

After the tank arives on the shore with the OPVT, the air feed tube
is discarded (from inside the vehicle) and the tank is ready to move into
combat. The M60A1 tank with the OPVT is shown in Figure 71
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Fig. 71: M60A1 tank with OPVT.

Individual amphibious facilities on a series of foreign tanks in the
form of separable members or attached and easily-removable pontoons make
it possible to make the tank amphibious at the expense of increasing its

displacement. The speed when moving with these facilities on water amount
to 10 km/h.

Individual amphibious facilities in the form of attached pontoons consist
of several parts. In the rear

pontoons are propellors driven by the driving
wheel.

After the tank arrives on shore, the pontoons are easily discarded
without the crew leaving the tank.

Such amphibious facilities, in contrast to an extensible cover, permits

the tank to conduct fire on the water and when it exists onto the shore. In
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basic units: an electron-optical irstrument 1 for observation (sighting),

an infrared illuminator 2 and a feed unit 3. The infrared illuminator
irradiates the object 4 on the terrain with infrared rays and is characterized
by conventional lights or projectors with special light filter in them holding
back the visible light and letting through the infrared radiation. The infrared
rays reflected by the terrain partially enter into the instrument and make it
possible to carry out secret observation.

Fig. 78: General view of the helmet binoculars for night viewing.
(1) - periscopic telescopes with electronic-optical converters, (2) -
helmet; (3) - power unit.

The electronic optical instrument converts the invisible images of the
terrain and target, constructed with lens 5 into infrared rays A 'B', with the
aid of a special electronic-optical converter 6 into images A'"B" visible to
the eye. This image is observed by the observer through eye piece 7. The
electronic-optical instrument operates only when a high voltage of 15-20
thousand volts is constantly connected to it, generated by the power unit.

Night viewing instruments have been executed abroad in the form of
a binocular (Fig. 78) which with the aid of a hinged support is fastened to the
driver's helmet, or in the form of a periscope (Fig. 79), solidly installed in
the tank hull.

The infrared illuminator is disposed together with conventional head-
lights or projectors.
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As has been confirmed by the foreign press, night viewing instru-
ments may provide rapidity of movement for armor plated objects at night,
approaching their moving speed over dirt roads in the day time. The range
of operation of night sighting makes it possible to [ire the tank cannon
directly by the gunner.

Fig. 79: General view of the periscope of the tank mechanical-
driver. (1) - protective cap; (2) - lever for setting the periscope
at the angle of elevation; (3) - fastening screws; (4) - forehead guar

(5) - focusing regulator button; (6) knob for switching on high voltage
conductor,

In the opinion of foreign specialists, the moving speed of armor
plated objects and the firing range with night inscruments is limited by a series
of factors. These include the comparatively short range of operations due to
the insufficient sensitivity of the electronic-optical converters and the limited
power of the infrared ray sources. In addition, night instruments have a small
field of vision and are sensitive to light interference.

Operating tank instruments of night viewing and sighting, having infrared
illuminators in their assembly are not detected with the naked eye. Fowever, it
is impossible to conceal them from the enemy they are also makiag observations
with night viewing facilities. Thus, in order to increase the secretness of
troop operations, the foreign press recommends that when conducting columns,
turn on the instruments on the lead tank, or the one iollowing at a short distance.
On all others, itis proposed to install special light indicators on board.
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produced truck are used to the maximum degree, is the first post-war Soviet
armored transport the BTR-40 (Fig. 80). This armored transport retained
the composition of the army truck with increased maneuverability (GAZ-63).
However, it had a frameless design with a supporting body.

The armored transport was designed to carry ten men, and was
equipped with a machine gun of normal caliber. The body of the armored
transport is bullet-proof. In order to improve the dynamic qualities of the
armored transport, the engine of the load bearing vehicle is boosted somewhat
and its power is increased from 70 to 80 h.p. which makes it possible to
increase the speed of the armored transport to 80 km/h. All the transmission
mechanisms and the steering system are unified on the basic load-bearing

vehicle.

Modern, highly mechanized armies require large expenditures of
forces and facilities, which play a primary role even in more economically
developed capitalistic countries, in solving problems of equipping armies
with combat technical equipment. This explains the clear tendency of more
closely combining the problems in developing technical equipment for use in
the commercial economy with requirements set for combat technical
equipment.

Fig, 80: BTR-40 Armored Transport

Thus, in the opinion of many foreign specialists, directly unifying
cornmercial and combat vehicles on the level of modern requirements has
not justified itself; there has been a tendency in the past few years toward
reverse unification when, according to assignment anc under the direction

of army offices, designs were worked out for special chassis, the elements of
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which must form the basis for vehicles to be used in the commercial

economy. Thus, in the post-war years, in order to increase the tactical-
technical properties, some countries produced a large number of armored
wheeled vehicles with a special composition and with specially developed basic
aggregates. An example of such a vehicle is the French armored automobile

“"Panar' (Fig. 81).

This armored automobile was executed according to a four-axle scheme

with middle wheels of the tractor type which, when necessary, are lowered

to the ground. The armor plated automobile is equipped with guns, reinforced
armor plating (up to 40 mm) and has a maximum speed of 100 ken /b, The
engine, the transmission mechanism and the elements of ithe steering system
are specially developed for this vehicle.

Still another example of the unified vehicle with a specially constructed
chassis is the series of English three-axled vehicles (Fig. 82), including a
ceries of armored transports, armored automobiles and modifications of army
vehicles of which the transport amphibious vehicle, the "Sta 1'vet" has
attracted the special attention of specialists (Fig. 82, e).

A general uniformity may be noted in the improvement of combat
army wheeled technical equipment which is characteristic for industrially
developed countries. The basic tendency of this developmeant is unification
and standardization of the vehicle design elements, a tendency to increase the
dynamic qualities and passability, among them to guarantee amphibiousness
and the ability to surmount trenches; an increase in the protective characteristics
of the body and a reinforcement of armaments are characteristic for armor-

plated vehicles.
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Work to improve combat and transport wheeled technical equipment
is proceeding in the direction of improvind the aggregates and the system for
maintaining the general transport scheme of wheeled vehicles, as well as
searching for new schemes and constructional solutions.

Section Two

BASIC TYPES OF WHEELED, ARMORED VEHICLES

Armored wheeled vehicles are classifiea into three groups: armored auto-
mobiles, armored transports and infantry combat vehicles.

Armored automobiles (Fig. 83, 84) are designated for combat with
personnel and firing points as well as wvith enemy armored objects.
Comparatively high-powered equipment, reinforced armor plating and a small
crew are characteristic for armor plated automobiles. The armored auto-
mobile is used to conduct reconnaissance, for keeping security and for moving
communications officers forward.

Fig. 83: English Armored Automobile "Saladin"
According to their weight, armored automobiles are classified into:
light -- up to 4 t, medium -- 4-8 t, and heavy -- more than 8 t.

The light armored automobile usually has a machine gun, and lately
it has had reliable weapons such as the antitank guided reactive missile. As
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a rule, the armor plated body is of the closed type, with a turret. Some
designs are made with an open type armor plated body without a turret (for
example, the English armored automobile "Ferret" FV-701 (¢c). The armor
plating is bullet proof. The thickness of the armor plating is 8-12 mm.

Fig. 84: French Armored Automobile AML-245

The medium and the heavy armored automobiles have cannons and
machine guns, supplemented by the antitank guided reactive missile. The
caliber of the cannons set up on the armored automobiles is 75 mm. The
armor plated body is of the closed type with a turret.

Sometimes turrets of light and even medium tanks are set up on heavy
armor plated automobiles.

The armor plating on medium and heavy armored automobiles is different;
the frontal plates on some armored vehicles guarantees protection from high-
caliber machine guns and low=-caliber cannons.

The thickness of the frontal armor plating of medium armored auto-
mobiles is 15-20 ram, side - 8-15 mm, bottom - 4-5 mm. Heavy armor
plated automobiles have a frontal armor plating thickness of 30-40 mm, side
20-25 mm, bottom - 4-5 mm. The angles of inclination of the frontal plates
are up to 700°.

Wheeled armored transports (Figs. 85, 86, 87) are basically designed
to transport infantry to the field of combat, while, as a rule, infantry on the
battlefield operate on foot. On the field of combat, the wheeled vehicles may be
used only in favorable combat condit.ons and on good terrain. The wheeled
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armor-plated transports may also be used for conducting reconnaissa~ce and
for maintaining security. Depending on the number of personnel to be

transported, they may have a small, medium or large capacity.

Fig. 85: English Armored Transport "Saratsin'

Wheeled armored transports with a small capacity include vehicles
in which up to one division is disposed; if up to two divisions can be disposed,
then the armored transport belongs to the medium type, and if mcre tha.. iwo
divisions can be transported, the armored transport belongs to large-capacity
vehicles.

Machine-gun equipment is characteristic for wheeled armored trans-
ports, however in a series of instances it suppelements contemporary means
for the struggle with armor plated objects. Sometimes, their equipment may
be specialized to carry out determined tasks. For example, vehicles are in
existence abroad with antiaircraft equipment, with antitank and chemical
equipment, etc. The armored body is of the open (without a roof) or of the
closed type; the latter is used most often. Their armor plating is usually
bullet-proof.

In some cases, it is difficult to classify the vehicle as an armored
automobile or an armored tramport due to the common features of its basic
characteristics (equipment, size cf crew, character of use).

Wheeled infantry combat vehicles as well as the track-laying BMF, are

designated for infantry combat operations under contemporary conditions.
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These vehicles must have a high degree of passability, making it possible
to move behind tanks under combat conditions, thick armor plating and
anti-atomic protection. The vehicle equipment must be adaptable for combat

not only with personnel, but with objects of ar red tank technical equip-

ment on tanks used by the enemy.
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Fig. 86: American Armored Transport "Commando"
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Fig. 88: American Wheeled Armored Vehicle ""Svot"
(a) General View; (b) Disposition of the Crew
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improving armored vehicles. Let us point out some basic directions which
seem promising.

Medium vehicles, having an unconventional design system, offer the
possibility of overcoming high vertical objects, include the "Metrak' and
the ""Flekstrack'', developed in Switzerland. The basic special design
feature of the Metrak' automobile (Fig. 99) is that the front and rear parts
are hinged to the center axle. This makes it possible fcr each part of the
automobile to turn with regard to the other in a vertical plant at an angle up
to 30°. Such a design makes it possible for the vehicle to overcome
essentially vertical obstacles. In addition, it makes it possible to move at a
slant, maintaining the horizontal position of the vehicle body and the cabin
at the expense of lowering the wheels on one side of the vehicle. Along
roads with a solid surface, the automobile moves with the center axis raised
a little, in this case front guide wheels. The automobile can turn at a small
racdius with the front or the rear wheels raised, at the expense of braking one
of the wheels of the middle axis. Using such a turning principle makes it
possible to obtain new vehicle qualities with regard to turning ability.

c

Fig. 99: Wheeled Vehicle ""Metrak' with tlinged Frame
(Overcoming a Wall).

Fig. 100 shows a vehicle with a high degree of passability, the basic
design special feature of which is the possibility of steering by shifting the
wheels, as a result of which the vehicle can overcome essentially vertical

obstacles, move at a slant, maintaining the vertical position of the body, etc.

A series of articulated vehicles have appeared in the past few years
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Fig. 100: Wheeled Cross-Country Vehicle "Go Devil"
(Overcoming an Obstacle).

consisting oi two or several elements. In the opinion of foreign specialists,
the prospects for an articulated system are determined not only by the
possibility of improving the turning ability and the passability of vehicles of
this type, but by a series of advantages in the tactical regard. These
advantages include increasing possibilities for air transport, the possibility
for quickly repairing a damaged vehicle at the expense of complicating the
engine and trailer elements of the vehicle which are in good working order.

Fig. 101: "Gower' Vehicle with Rocket System
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method. | slipped directly over the

wheel of each te vehicle el it a the vel le can be steered at
the expense of te the positior f t ehicle elements. By way
of an example , . ited vehic! f 1 e, Fig, 103 shows the
American XM-54 ' suad Trak') th lifting capacity of 4.5 t. At
a characteristi f 6.8 t, the !

cle has a high degree of passability

at the expense o roe clearance (620 mmm) and a small specific pressure

on the ground (0 ) when moving on tracks, Under satisfactory road

conditions, the tra t1 red to the ve le body

Fig. 103 Articulate Vehisle XM-549 ("Guad-Trak")



Fig. 104: Wheeled-Tracklaying Vehicle "Rover"

Fig. 105: "Arol" Vehicle with Wheel-Tracklaving Running Gear



The tendency to utilize the merits of a wheeled and a tracked
running gear on one vehicle continued to attract the atieation of designers
in various countries. In the past few years, a series of original running
gear designs has appeared on the "Rover' (Fig. 104) and the "Earol" (Fig.
105), the majority of which are still in the experimental stage.

! 4 65

6 b

Fig. 106: Vehicle with Partial Weight Removal from The Wheels
with the Aid of an Air Cushion

a) - general view; b) - method of operation.

1) - ventilator; 2) - skirt; 3) - strip; 4) - engine; 5) - transmission;

6) - shaft

On the "Rover' vehicle it is possible to replace the wheels with
tracks.

The special feature of the wheeled-tracked running gear of the "Earol"

is the extremely low specific pressure in the contact between the running
gear and soft ground and the automatic changeover from a wheeled running
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