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Bamme S0X1-HUM
Chapter 1 gcgﬁFT

Qeneral Description of the Tank wnu 1ve vuerscserasvice

The medium tank T 54 (figs 1, 2 & 3) 1s a fully tracked battle vehicle
poesesesing a powerful armament, reliable armour protsction and a high degree of
manoeuvresbility. The tank's armament consists of a 100 mm gun and three s,
including two SGMT .machine-guns of 7.62 wn calibre and one anti-aircraft heavy
machine-gun DShK of 12.7 mm calibre.

In case of necessity the tank could be equipped with mine clearing blades.

The tank crew consists of four men.

Its mein parts are: the armoured hull and turret, armsment, power plant and
transmission, running gear, electrical system, signals equipment end fire-fighting

equipment. The tank conteins a maintenance kit of spare parts, instruments and
accessories {ZIP),

The tank's hull consists of three gections: the driving compartment,

fighting compartment and engine compariment. The driving compartment (fig. L)

is situated in the fore part of tke hull. ' It contains a gear lever and steering
clutch controls, linkage, control handles of exhaust louvres, starter button, oil

and air pump buttons, instirument panel, battery switch, signal panel of the fire-
fighting equipment, porteble lemp socket, tank intercommunication system, relay
regulator warning lampe to show the barrel of the gun is clear of the tank width, i
KG, SGMT, driver-mechanic seat, part of maintenance kit, medical chest, The i
driver's hatch is situated in the bull roof plate over the seat. Two indirect !
vision devices are fitted in front of the hatch, Torsion bars are situated along !
the hull floor of the driving compartment and control cablea run aleng the left !
side. Fuel tanks are fitted to the right of the driving compartment in the fore
part of the tank, tank batteries and the basic part of the individual ammunitioen

supply.

The fighting compartment (fig 5) is in the middle of the hull ard in the
turret. The turret contains the 100 mm gun and the co-axial MG, SOMP, the
telescopic eight TSh2-22, vieion devices, turret traverse mechanism, wirelese-set,
three intercommunication devices, part of the ammunition supply and maintensnce
kit. .

The cemmandsr's place is in the turret, the roof of which conteins his hatch.
The loaders hatch is aleo situated in the turret roof. The anti-aircraft Mo is
wmounted on the turret of the loaders hatch. The fighting compartment conteirg the
following seats: the loadar's on the right and the gunper's on the left gide of
the gun with the commander's behind it. The preheater and the emergency exit
hatch are located on the left hand side floor of the tank; extinguishers are
pituated in the right hand rear corner. On the walle of the turret recess and on
the floor of the fighting compartment is part of the ammunition supply. Torsien
bare are under the floor of the fighting compariment, and the driving control
cables are along the left side wall of the hull,

The engine compartment (fig. 6) is in the rear of the hull and is divided by
a partition from the fighting compartment. It contains the engine with air
cleaner, gear train housing, main clutch, the gear box, epicyclic steering gear,
final drive, fan, middle fuel tanke and lubricating oll tank. An elactric starter
is mounted on the housing of the gear-train. ¥ater and oil radiators are fitted
gbove the gear box and the steering mechanisa. There are louvres in the hull roof
plate over the engine, the air cleaner anmd fan,

In the hull bottom thare are a number of hatches for the maintenance of
oomponents. Beyond the detachable partition in the engine compzrtment are
situated the fuel supply tap, the fuel pump, lubricating oil pump and a cock to
drain fluid from the engina cooling system. Along the bottom are torsion bars.

Attached to the outside of the hull are three fuel tanks, the oil tank, the
refueling pusp, the malntenznce kit, wire cables, a log for recovery, @#mcke pots,

ornnlT 50X1-HUM
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headlighte, lamps, tarpaulin and driver-mschanic's protective hood,

Battle and Technical Characteristics

Type medium

Battle we:lght 35.5 - 36 tons

Crew 4 men

Power rating oty = 14.6

Average tank pressure 0.8 - 0.81 kg per mz

Dimensions in am

Length, gun pointing forward 9000
Length, gun pointing rearward ' 8485
Length of the hull 60L0
Width . ’ 3270
Height, without DShK (anti-aircraft machine gun) 24,00
Vith the DShK 2750
HRoight with DShK in battle position (with maximum

e.ngle of elevation) 3830
Width {measured fim middle of tracks) , 2640
Length of bearing surface 38L0
Ground olearance T ' ' L5
Diameter of turret race : . 1800

Saed - m. EI‘ holﬂ‘
Calculated on 1800 engine revolutions per minute:

In gear I 6.78
at nII 14.5
o n T1T 20.0
" " v . 28,5
] n v 45.0
In reverse gear 6.78
Average speed:
on dirt road , 20 - 25 km.
on metalled road 30 = 33 km,
Maximus speed on metalled road 48 = 50 km.
Fuel consumption per 100 km. in litres:
on dirt road , 280.- 300
on metalled Togd : 180 = 190
Lubrioating 0i1 consumption per 100 km. in litres: :
on dirt rcad 7-1
on metalled road ‘ 6 -8
Rated cruilsing range {(sccording to quality of fuel) Km,:
on dirt road 240 - 260
on metalled road : 360 - 400
Obétgclga $o ba Overcome
Maxinmum slope ‘ - ’ ' 302
Maxinum angle of tilt 30
* Width of ditoh (metres; _ 2.7
Depth . of ford (metres ) 1.4
_ 8tep {metres) . 0.8
/Arma‘ ment .
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Armamgnt, The Gun,

Caliber, in mm

Type
Initial velocity, m/sec.
using armour ~ plercing tracer shell
using anti-personnel fragmentation shell:
full charge
reduced charge

Welght in Kg. of:
an armour-plercing tracer shell
an anti-personnsl fraguentation shell
a complete projectile (fixed round)
tipping parts of the gun without amour

Height of trajectory

Maximun range of fire in m.:
uging telescopic sight
using clinometer sight

Loading

Entire length of barrel, in oo,

Breech maechaniem

Gun eleveting gear

Normal recoil in mm.

Maximum admitted recoil

Amount of fluid in recuperators
Initial pressure in recuperatore

Amount of fluid in buffer

Machine Guns

Co—axial and fixed

TOU
Do -7

895
900
600

15.88
15.60
30
1950
1750 mm.
6900
15600
fixed ampunition
5608 (56 calibers)

pliding block, semi-autcomatic,
horigontal.

gector (rack) type.

490 - 550

570 mm.

h“* - ‘-1-06 11treﬁ
Xg/cm. 53 - 51

6.4 litres.

Tumber 2
Kake SOHMT
Calibre mm, 7.62
Initial velocity m/per sec:

light bullet 865

heavy bullet 800
Maximum renge of co-axial 3G with the help
of sight TSh 2-22, metres 2200
Firing rate, rounds psr minute 600 - 100
Maximum (practical) rate’ 200 ~ 250
Foed balt fed
Number of rounds in belt 250
Anti-Atrcraft MO
Number 1
Make DShK
Calibre mm 12.7
Bullets initial velocity m/per sec. " 830 - 850
Maximum range using sight, n, 3500
Maximum range of bullet up to 7000
Rate, rownds per minute 560 - 600
Battle rate, rounds per minute 100 ) .
Faed . belt fed

50X1-HUM

Number of rounds in belt f{f—'ﬁﬁET 50
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. - SMG KALASHNIKOV {(AK)
Nunber , 1
Keke AK 47
Caliver, mm : 7.62
Bullet initial velocity m/per sec. . 700
Range, using sight, m. . up to 800
Rate of fire, rounde p.m. ‘ 600
Battle rate, rounds p.m.
. of single shot approx LC
) Automatic 90 - 100
» Feed , ’ ) magazine fed
~ Welight with loaded magazine, Kg - 479
Signal Pietol
Number- ' , 1
Caliber, 26
Pire Characteristic of Cun and Co-Axial MG
Traverse ) , 3602
Elevation ' + 170
Depression ) -4
Dead Grownd, m
for gun - . 20
for MG ) 21
Fire Characteristic of Co-Axial MG
Traverse ) 3602
Elevation _ + 820
Depression. - 4.5
Ammunition Battle Supply
for 100 mm gun, rounds A - 3
for the two SOMT MGs 3000
. for the DShK MG ' 500
. KALASHANIKOV auiomatic 300
Band grenades F-1 20
Units of Very cariridges 2
Sighte and Vision Devices
Gun ard Co-Axial MG sight ‘ Telescopis, hinged with'
interchangeable magnification
Make ‘ TSh 2 - 22
Magnification x 3.5 andox 7
Field of view . 18" and §
Anti-gircraft MG sight Collimating
Make . X - 10T
Longitudinal level 1
Azimuth scale on turret race . 1
Vision devicea:
Tank commander's TPL-1 and L periscopes
Gunnsi%s ) 1 perisc¢ope
" Driver- mechanide .2 periscopes
Loaders 1 periscope.
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Power Plgnt

Engine

Type Four cycle, eirgle stage, high
spead compression, ignition liquid
cooled.

Yake C-54

Maximum powor at 2000 revolutions -

per min in h.p, 520

Haximum torque at 1200=1300 rev/min. Kg 230 + 10

Humber of ¢ylindere 12 -

Position of cylinders 60° V-engine

Firing order (1 indicates left,
r indicates right)
Cylinder diameter in mm
Pigton Stoke in rmm:
Left group
Right group

Fuel Supply System

Fuel used
Capacity of main fuel tanks, litres
made up thus

front tanks

middle tanksm
Capacity of external fuel tanks litres
Fuel filtere

Bamial fuel pump

Air Supply System
Air filter

Yeans of removing dust from dust
collectors

Iubrication Syetem

01} used

(Priring) capacity of lubrication system,
litres

(Priming) " " oil tank

litres

Capacity of additional oil tank litres

0il rediator
Cooling surface, sq. m.
04l pamp

Outmut of pump at 1600 rpm of crankshaft
litrea/min
0il filter

11 - 6r = 51 = 2r = 31 « 4r - 61
~1r = 21 = 5r - 4] « 3r
150

180
186.7

Diesel fuel DL, DZ and DA

532

217

315

250
For rough cleaning: gauze: fine:
felt, double
Disphragm mark RNM-1

3-stage with automatic removal of
dust .
Ejectors using exhgqust gas energy

¥T-16p
82

60

35
Tubular

Pinion, 3-section, (ome section
force pump, two sections evacuating)

62.5
Eimaf ST-3 with two cleaning
stages: wire-slit section and
cardboard element.

041 circulation pump (?:MASLOZAKACBIVAYUSHCHY)Hniun HZ2-2 with electric drive

Cooling System
Type

(Priming) capacity iitres
Radiator

Cooling surface eq. m.
Yater punp

Fan

QERRET

Liquid, closed witk forced
circulation
about TO
Tubu) ar
60.5
Centrifugal
" S0X1-HUM
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Heating System

Type

Beater

Engine Starting System

¥ain starting system
Additional starting system
Kumber and capacity of cylinders

Checking Instruments

Cooling liquid thermometers
0il thermometers

"  manometers

" Tachometers

Enging Worldng Conditions

Temperature of cooling liquid, %
recomnmended
permissible for short
Tiods
0il temperature ~C recommended
permisaible for short
periocds

" pressure kg/cm” working conditions
minimum idling speed

rpm of engine crankshaft working
. ) maximum

Power Transmission

Swinging Arm {GITAR)
Transmiseion ratio
041 used
Amount of oil in housing, litres
Main clutch .
Method of rubbing eurfacee
Ho. of driving discs
"o " driven "
Drive controlling clutch
Gearbox

Fo. of speeds
Transmission ratios: on I gear
" II "
noOTIIM
" IV 11
L1 v L1}
reverse
041 used
Amount of o0il in housing, litres
Drive to fen
Radio rpm of crankéhaft to rmm of fan
Mechanism for turning tank
Transmission ratio
with clutch engaged

with clutch disengaged and turning

break engaged
Interlocking clutches

No. of discs with external tooth
o " _ internal "
Brake

CIA-RDP80T00248A028600550001-4 ‘

G
|

Liquid with forced ¢irculetion
Force pump with hot tube boiler

Electric starter ST-46i
Compressed air ‘
2 oylinders, 5 litree each

[ %)

T0-9C

105
70-50

110
. 6-9
not less than 2
1600=-1800
2000 :

Pinion step-up gear
0.7
17T-16p
67
¥ulti-disc, dry friction
Steel to steel
9
8
mechanical
Conatant meshing of pinion teeth
with synchro mesh on II, III, IV
and V gears
5 forward, 1 reverse

2.8
2.0
1.43
0.9
6.0
1717-1€p
13
Pinion step up gear with clutch
1:1.3
Planstary two stage reduction gear,

1

1.&2 :
Eulti disc, dry friction steel-on--
steel

T

6
Strip, floating with cast iron
shoes.

/Drives
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Drives for control of mechanisms of Bt ﬁtl
turning and stopping brakes

0il used

Amount of oil in each reduction gear,
litres

Slide transmissions

Transmisesion ratio
0il used

Anmount of grease in each reduction gear, Kg

Undercarriage
Engine

Caterpillar

Ko of track links in each caterpillar
(new)

Track jointa

Width of track mm

Piteh of caterpillar am

Welght of one caterpillar Kg

Driving vheels

No, of teeth

Weight of driving wheel Fg

Idlers

Bogiss 3

No. of bogles

Weight of bogie, Kg

Suspension
Elastic element
Shock absorbere

Shock absorber liquid

Quantity of liquid in shock abeorber, Kg

Electrical Equirment

System

Supply network voltage, v with engine not
wrking:
with engine
working:

Sources of Electric Supply

Accuwmulater batteriss

Type
Kark
Voltage of ons battery, v
Capacity " " ah

Battery connaction
‘Total capacity of batteries, ah
Weight of battery with electrolyte Kg

Electriocal Genaratcn'
Ty pe
Mark
Powaer, =
Normal woltage
Marimum owrrent, a
Direction of relation of asrmature

Ratio of rpm of crankshaft to rpm of
amature

eceRET

50X1-HUM
Machanical

Mixture 30% oil UT & 70% oil MT-16p

2.5
Single stege stepdown reduction

goears
6.78

TSIATI¥-208 or mixture 30% UT +
T0% MT-16p
L5

Caterpillar with driving wheels in
rear position
Vetal, small link, mangle gear

90
with steel pins
580
137
about 130C

with removabtle toothed crom wheels

13

126 ,
Cast with wmetal rims )
Double with rubbser tyree
10 {5 on each side)

265
Individual, torsion
Torsion bar
Hydraulic, counected with balance
arme of front and rear rollers
Alcohol-glycerine mizture (80/10)in
aocordance with VTU-55 or liguid
AZbh~170

103-115

Single wire (except duty lighting)
24
27-29

IN
Starter, acid
6 STEN-140M
12
140
Kixed (parallel groupe in series)
280
62

DC with perallel excitation.
G=731
1500
28
5159
Right, looking from direction of
drive

50X1-HUM
1:1.78 -

Declassified in Part - Sanitized Copy Approved for Release 2013/02/27 : CIA-RDP80T00246A028600550001-4




i

Relay Regulator
¥ark
Relay
Regulator (two)
Current limiter (two)

Electrical Power Consumers

Starter
Type

Mark
Power, b.p.
Voltage, v
Working current, a
Rpm corresponding to maximum power
Drive relay
Mark
Ratio of Ko, of teeth of starter
pinion and crown wheel of main clutch
Weight of starter, Kg.
Electrical drive for turret
Mark
Voltage converter
" Generator voltage, v
_ Power, w
Rpn of armature
Motor for rotating turret
Mark ,
Power (on shaft), w
Voltagae, v
Current required (maximum) a
Methods of controlling electric drive:
by gunner:
by tank commander

Speed of rotation of turret, degrees per
sec: when controlled by gunner
" " commander

Electric motors
Combat amection fans
Force spray burner
0i}l circulating pump
Power, w
Voltage, v
Current required, a
Electric triggering
Guns
Kachins guns
Auxiliery instruments
Revolving contaoct device
Battery switch
External starting socket

Bxternal charging terminals

Electyic filters
Volt-smmeter _

Declassified in Part - Sanitized Copy Approved for Release 2013/02/27 : CIA-RDP80T00246A028600550001-4

1
RRT=-30
Back current
Vibration type
" n

1
Electrical, DC with aseries
sxcitation
STw16M
15
24
T00~800
1100
Electro magnetie
RST=15A

1:9.5

Regulated by system generator-mstor
EPB~l :
AB-64

Regulated from 0.8 to 18

3000 :
3300 '

With independent excitation
KPB-5L

2000
2l
250

by controller KB=4

Comand control system with switch
button on obgervation instrument
TPK=-1

Regulated: minimum 0,1, meximum 10
Constant 10

Two, MVay?2
One, MV-42
" MN_1
175
24
not more than 18

Remote, with relay RT-9
" with special relay

VKU-27

VB-4,04 '
One for starting engine from
externzl current supply:
Two for charging batteries as above

* Two FG=51A and FG 57 AB

One, magneto electriec, VA-240 for
measuring voltages 0-304 and
currente 20=0-60 A.

/Communications
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Communications Apparatus e
W e
Radio Set

Maxk :
Range on RT using 4 metre rod aerial, km
Summer: day
night

Winter: day
night

with no extermal interference (on

selected wave lengthc)

Supply

Voltage, v

Current required A: on reception

on transmitting
Tank intercomm

Location of apparatus: commander
gunner
driver mechanic
loader

Fire Fighting Equipment

Type of installation

No. of cylinders of carbon dioxide
Weight of carbon dioxide in each
cylinder Kg

Warning of fire to driver mechanic

No. of thermo electric warning devices

Hethod of bringing inatallation into
aotion

Hand fire extinguisher OV-2

Smoke Release Apparatus
Smoks cartridges

A

Receiver-Transmitter, Simplex R/T-
W/T

10RT-26E
Stationery Travelling
Up to 14 Up to 11
Up to 950x1-Hum UP to T
Up to 20 Up to 15
Up to 9 Up to 7
35-40 23-25
From tank network
26
Up to 4
Up to 9.5
TPU-4-47
Apparatus No, 2
" Ho. 1
" No. 3
n Yo. 3

Semi sutomatic, carbon dioxide

3

1-8-2 .
Signal lamps and sound signal
6
Push buttons (two: one for driver—
mechanic one for loader)
1

Two BDSh-5

50X1-HUM
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Drivers Compartment,

QEQRET

Adr starting (?) tap.
Hendle of the closing
mechanism of the driver-
mechanic's hatch cover.
Air tank.

Control handle of the
outlets of the louvres,
Tachometer.

Handle of the hand gear/
drive (?) of the NK-10
pump.

Signal lamp shewing when
the gun barrel protudes
beyond the limit of the
width of the tank.
Driver-mechenic' s hatch
cover,

Driver-mechanice's observation

fixtures.

Signal lemp shewing when
the gun barrel protudes
beyond the limit of the
width of the tank,

Button of the lubricating
oil pump
PPO E?) signal dashboard.
Starter button

15.

16.

17.
18.

19.
20,

21.
22,

23,
2l

25.
26,
27.

2.

No. 3 set tank intercom
spparatus (driver-mechanic'
Machine gun.

Battery switoh,

Medical chest.

Gear lever.

Steering and braking
control levers.

Control pedal of the

NK-10 pump e

Headlemp terminal switches.
Brake pedal.

Handle of the brake

pedal lock.

PPO signal.

Main clutch pedal.
Steering and braking
control levers.
Driver-mechanic's seat.

8)

50X1-HUM

REARET

Control ingtruments
dashboard,
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Fig. b, Fighting Compartment,
te  Turre% stop. 1.« Drinking water canister
2.  Turret turning mechsnism. 15,  Loader's observation
3o Tank intercom transformer., instrument.
. No. 2 set tank intercom 16. No. 3 set tank intercom
spgaratus. (Commander), spparatus (Loader's).
e  No, 1 set tank intercom 7 Submschine gun,
epparatus {Cunner), 18, Main stowage of gun
6. TPX-1 observsiion instrument, ammunition,
7. Gunner's observetion 19, Loader's sest,
instrument, ESON Handle of the controller.
Be TSh2=22 sight. ?1.  Handle of the gun
9. Switch of the electrical +rigyo0X1-HUM elevsting mechanism.
of the gun and co-sxial mechine 22, Longitudinal level.
gun, 23. funner's seat,
B Gun locked position stop. 2ho  Lamp.
1%, fun, 25 Tank commander's seat,
12. Fighting compertment
ventile tor.
t3, Co-axizl machine gun. eraBLY
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& | : "7 Chapter Six (Doc ") 50X1-HUM
QECRET Running gear

The running gear (Fig 156 ) of the tank consists of the caterpillar drive and
suspension.

Caterpillar Drive

The caterpillar drive consists of two caterpillars, two driving wheels, two
idler wheels with mechanisms for tightening the caterpillars and ten bogies.

The caterpiller drive provides for longitudinal motion of the tank. Iy
ensures good performance in difficult terrain and good positional manoeuverability.

Caterpillars

The caterpillars are metallic with small links and bobbin meshing. Each
catervillar consists of 90 tracks and an equal number of pins.,

The Track (Fig 157) takes the form of a shaped steel casting with two openings
for engaging with the teeth of the driving wheel, and a comb Preventing the
caterpillar from coming off when turning and heeling which also directs the
movement of the caterpillar over the bogies and idler.

On the ocuter surface of the track in contact with the ground are treads which
increase the strength of the track and improve the grip of the caterpillar on. the
ground. The inner surface of the track is smooth on both sides of the comb and
forms the track in which the bogies run.

Holes are made in the lugs of the tracks for the pins which link the tracks.

The Pins of the caterpillars have a head at the end nearsst the tank body.
The head prevents the pin from coming out of the lug cutwards. If a pin should
come out on the side next the body it is knocked back into pesition as the
caterpillar revolves by the strikers on the cover of the side transmission and on
the side plate of the body.

To put on one caterpillar when the other isg already in position it is necessary
to proceed as follows:

1e Spread out the caterpillar in front of the first supporting roller (the pins
should have thelr heads on the body side and the tracks with 4 lugs ahead.

2. With the first transmission drive the tank on to the caterpillar, guiding the
caterpillar with a crowbar till the rear bogie reaches the second last track.

3 By means of the tension mechanism move the idler as far as possible to the
rear.

L. PFix a cable to the front track; the other end is passed upwards betwean the
rims of the idler and the bogles winding it on the hub of the driving wheel and
making three turns. Brake the tank by placing the control lever on the side with
the caterpillar on in the gecond position.

5. Engage the drive for reverse travel and pull the upper branch of the
caterpillar till the front track engages with the driving wheel. The free end of
the cable should be pulled to set un the necessary force of friction between the
cable and the driving wheel.

6. Disengage the transmission and remove the cable detaching it from the driving
wheel and caterpillar.

7. ZEngage the reverse gear and having pulled the upper branch b!B‘c‘)')‘(,]*‘l'_i‘U’l‘VI'nving
wheel having set the control lever in the second position, -

8. Align the eyelets of the tracks and by means of a conical pin join up the
track substitut =
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9. By means of the tension mechanism regulate the tension of the caterpillar.

If it is necessary to put on bhoth tracks, haul the tank by towing it on to the
tracks laid out on the ground and out them on in succession as described above,

Driving Wheel

The driving wheels are located at the rear. A driving wheel (Fig 158)
consists of a hud 1 with two teothed crowns (A). Cn the outer side of the hub
there are openings to. prevent the accumulation of mud or snow between the
caterpillars and the driving wheel on the side next to the body of the tank the
labyrinth packing wheel (2) is pressed into the body of the hub and welded at six
points.

The toothed crowns are fixed to the flanges of the hub of the driving wheel by
the bolts (3), the crown nuts of these being cottered. The driving wheel is set
on splines on the driving shaft of the side drive and is prevented from moving
axizlly by a plug screwed intc the duttend of the shaft. This plug is prevented
from coming loose by a toothed washer set on the splints of the driving shaft
between the hud of the driving wheel and the plug.

Into openings in the toothed washer pass the ends of stoep bolts which are
screwed into the plug. One of the bolts is locked with a bent washer and the
other with wire together with the plug which covers the opening for lubricating the
side transmismsien.

Bogies

The tgnk has five bogies on each side. The bogies on the left side are zet
105 mm further back than those on the right hand side. This non-aerial distribution
of the bogies is due to the disposition of the tersion shafts of the suspension.

A bogie (Fig 159) is doubled, with rubber tyres. The disc (8) of the bogie
is of steel. Two metal bands (10) with rubber tyres (9) are pressed on
welded to the disc of the bogile.

The begies are set on the axis on ball and reller bearings. The outer rings
of the bearings are pressed into the hub of the disc and the inner rings are freely
fitted on the axis of the roller, Bearings have an inset shoulder made with the
object of improving the reliasbility of the bearing under the action of axial
loading. Betwesn the internal rings of the bearings is placed the thrust cellar
(11). The nut (3) prevents axial displacement of the bogie: it is screwed on to
the axis and cottered.

On the inner side of the bogie the hub of the disc is closed by the cover (13)
of the labyrinth packing. The cover is fixed with bolts with spring washers and

packed with an interlayer with red lead.

On the neck of the axle of the begie two rubber self adjusting packings (15)
are fitted these being held in position on the axis by a retaining ring. The
rubber cuffs of the packings are permanently pressed against the cover of the
labyrinth packing by spring rings. (the rings may be of circular c¢ross sectiom or
laminated). The labyrinth ring (15) is pressed against the axis of the begie and
welded to the rocker.

On the eutside the hub of the bogie is covered with an ammoured cap (2). Under
the cap is a cardbeard packing (6) with white or red lead. Two of the six threaded
holes under the holts fixing the cap pass into the internal cavity of the bhub. They
are used for lubricating the bearings. The heads of the belts (5) screwed into the
hole (7) are painted red and the hub is thickened at these holes.

Jdler wheel
The idler wheel (Pig 160) is of steel cast and reinforced with ribs for

strength. Its function is to guide the caterpillar when running and aleng with the
tension mechanism, to change the tension in the caterpillars.

/The
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The idler wheels are at the front. The right and left idler wheels with the
tenaion mechanism are interchangeable.

The idler wheel is mounted on the short axle of the crank (L) on two bearin-sg,
a ball bearing and a double-row roller bearing. The outer rings of the bearings
have a mobile (free) fit in the hub of the wheel while the inner ring is pressed on
to the axis.  Between the inner rings of the bearings are fitted the thrust ring
(6) and the floating washer (8). The idler wheel is prevented fram mawime axiglly
by the nut (5) which is cottered. 50X1-HUM

On the inner side the hub is covered by the cover (11) of the labyrinth
packing. The cover is fixed by bolts (27) with spring washers and packed with an
interlayer with red lead. Inside the cover the felt gland (12) and self adjusting
Tubber gland (10) are placed in annular grooves. Beitween the cover of the
labyrinth packing and the roller bearing is mounted the floating washer (26). The
labyrinth ring (13) is pressed on to the axle and is welded to the body of the
crank.

On the cutside the armoured cap {3) is fixed to the hub of the disc with bolts,
and under it is a cardboard interlayer with red lead. If necessary ludbricant can
be filled into the armoured cap. :

Catervillar Tension Mechaniam
The mechanism consists of the crank (4) and two worm pairs.

The sxle of the crank is mounted on the bracket (2h) which is welded to the
body of the tank within the bracket is located the orifice (25) which is one of the
supports of the axis of the crank. The second support of the crank is the bracket
itself, To reduce friction, between the gxis of the crank and the supports two
threaded brass bushes (17 and 21) are fitted, the ends of these being rolled out
(expended) to prevent movement.

In order to prevent water and mud getiing into the tension mechanism, a rubber
packing ring (16) is fixed in the orifice.

The rear worm (23) and the worm pinion (18) are used for rotating the crank
round its axris this altering the tension of the caterpillar.

The worm pinion (18) is freely fitted on the axle of the crank with splines,
enabling the crank to be moved in relation to the pinion.

To hold the crank with the idler wheel in the rear position and take the load
off the worm pair on the face of the cheek of the crank, triangular teeth have been
made which engage with teeth on the bracket of the body. The hood (14) protects
the teeth from mud.

The crank is disengaged by means of the front worm (19) and the worm pinion
(22) and for this purpose the latter is fitted on the axle of the crank on a thread.
A floating ring (20) is mounted between the worm pinions (18 and 22).

Each worm rotates in two bushes: lower cast-—iron bushes (28) pressed into
openings in the bracket and upper bronze bushes (30) screwed into the bracket and
locked by bolts {29).

The tail-ends of the worms terminate in square heads. Access to the heads is
obtained  through openings closed by plugs (32). Under the plugs are fitted copper
gaskets on the head of the front worm is slipved a stop washer which prevents random
rotation of the worm.

50X1-HUM

To tighten or loosen the caterpillar it is neceassary:

1o To release the turnscrew of the front mud shiéld from the bracket and
raise the cover on its hinges.

2. Unscrew the plug bv m wist— mov
front worm.

3. By relating the front womm disengage the teeth on the crank from those orn the

’ e Lty /bracket.
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bracket. Rotate the worm on the right hand guile wheel anticlockwise and that on
the left hand guide wheel clockwise.

L. By rotating the rear wom tighten or loosen the caterpillar,

5. By rotating the front wom engage the teeth on the crank with those of the
bracket.

6. Loosen the rear worm having turned it slightly in either direction.
Te Replace the stop washer and copper gasket and screw up the plug.
Suspension

The suspension softens impacts and jolts acting on the body of the tank when
moving. To damp out rapidly vibrations of the body of the tank caused by passage
over irregularities of the terrain or roads and also after surmounting an obstacle,
the suspension is equipped with shock absorbders.

The suspension of the tank (Fig 161) is individual and torsional. It includes
components connecting the body to the bogies: the torsion shaft (10) the balance
?ng' (2) the balance arm support (11) the stop (9) and the hydraulic shock-absorber

6 .

Torsion shaft

The elastic element of the suspension is the torsion shaft (6) (Fig 162) which
takes the form of a circular steel rod with a small and a large splined head.

At the end of the torsion shaft with the large head there is a gmooth
cylinirical surface under a roller bearing. The small head of the torsion shaft
is mounted in a splined opening in tawe bracket (13) welded to the bedy.  The
ground part of the large head is conmnected partly with the balance arm and the
smooth cylindrical rests on the roller bearing (7) mounted on the support of the
balancz(e a§m. The toraion shaft is prevented from movins by thestop ring (5) and +'3
cover (17).

In the end face of the torsion shaft on the side neé,rest to the large head there
is a threaded aperture for rémoving the ahaft.

Since one end of the torsion shaft is rigidly fixed to the body of the tank and
the other to the balance amm, when the roller passes over an obstacle the balance
ama rotates and twists the torsiom shaft. Owing to the twisting of the tersion
shaft, jolts and impacts picked up by the body of the tank are softened.

The torsion shafts of all the three balance ams are identical in dimensions
but the shafts of the 1st, 2nd, 3rd and L4th left hand balance ams and the 5th right
hand balance arm are not interchangezble with the shafts of the 1st, 2nd, 3rd and
Lth right hand balance amms and the 5th left hand balance am.

The cauge of the non-interchangeability of the torsion shafts is due to the
fact that the shafts have different direction in twisting and they are subjected to
twisting in this same direction in the preliminary tests carried out at the factory.

On the face of the heads of the toreion shafts of the 1st, 2nd 3rd and 4th
balance ams on the left and the 5th balance arm on the right there is marked the
letter "L", and on the remaining shafts the mark "AL".

In order to seal the body of the tank hermetically, the splined heads of the
torsion shafts are smeared with a sealing lubricant before mounting (the lubricant
consists of 27% kaelin, 27% wax, 12% rosin, 17% gun grease, 12% red ochre and 5%
turpentine)

Balance arm and Supports

The balance arm 1 is of stamped steel made in one piece with the axle of the
bogie and the axle of the balance amm. It is mounted on two supports. One support

/is
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is the bracket (13) with a bronze bush {1L) vressed into a hole in it, the other '

upport being the roller bearing (7) placed in the support (8). The balance arm
is prevented from movimg longitudinally by = support with a projection which goes
into a groove in the limiters (2) screwed by bolis to the balance arm. 50X1-HUM

Betwecn the limiter and the balance arm are placed gaskets (3) and by means of

‘these the position of the bogies (tracks) nre ad justed in relation to the driving

and idler wheels.

The bush (14) in the bracket is lubricated throigh an opening covered by the
plug (15). To »revent contamination or leakage of the oil glands (10) and (11)
are fitted. :

The 18t and 5th balance arms differ from the others in having eyelets for
connection with the amm of the shock absorber.

The 1st, 2nd, 3rd and 4th balance amms on each side are set in the direction
of travel of the tank and the 5th in the reverse direction.

To 1imit the maximum angle of twist of the torsion shaft, stop (21) is fitted.
To cushion the impact of the balance arm against the stop a buffer is placed in the
body of the balance arm. This consists of two rubber rings (18) a washer (19) and
nut and bolt, (20)(on the 1st and 5th balance arms)

On the outside of each stop a cross is markedl for setting the balance am in
relation to the stop with normal zngle of twist of the torsion shaft.

To protect the first balunce arms from bending unler the action of axial
on the supporting rollers, limiters (8) are welded to the sides »f the tank (F £1)
Stop (8) (Fig 162) of the balance amm is fixed to the bracket with bolts., In
the base of the supwort fifteen rollers are fitted. Cn the outer side the rollers
are covere? by a cover fixed with bolts. The felt packing (4) protects the roller
bearing from contamination and the lubricant from running out, the latter being put
in during assembly.

load
ig 1

Opening (16) in the support is for knocking out the torsion shaft in case of its
fracture in use.

Hydraulic shock absorbers

Four hyraulic shock absorbers are fitted on the tank. They are connected with
the balance amms o1 the front and rear supporting rollers.

The hydraulic shock absorbers (Fig 163) consist of a body (1) partition (&)
shaft (7) with vanes, a cover (§) m? crank (5).

The body 5f the shock absorber is of pressed steel. Within the body a
cylindrical bore is made for fitting the partition and the shaft carrying the vanes.
In the end wall of the body is a recess which serves as a support for the shaft
carrying the vanes. In the upper part of the hody there are two openings. One
opening, closed with a plug (15) is used for peuring the fluid into the shock
aebsorber and the opening with the plug 16 is for letting the alr out of the shock
abserber during filling with {luid. The plug 15 is coloured red.

On the outside of the body of the shock absorber are two flanges with six holes
for fixing the shock absorber to the body of the tank.

The partition (1) (Fig 164) takes the form of a steel disc in which there is a
recess and a flange with holes on the side next the cover of the shock absorber and
on the other side two projections. In each of these projections on the partition
there is a dead-end hole, made to increzse the capacity of the reservoir chamber which
is formed by an annular recess in the partition and cover. In the body of the
projections are mounted the spherical valves (3) (Fig 163) which allow fluid to pass
from the resevoir chamber to the working chamber. The balls of the valves are
prevented from falling out by stop pins (2). 50X1-HUM

errRE]
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The internal bhore of the partition 8erves as the second support for the shaft
Carrying the vanes. Two annular grooves in the inner bore of the partition collect
the liquid drawn through from the working chambers of the shock absorber through the
g8aps. To draw offthe liquid from the grooves to the reserve chamber slanking holes
are drilled in the s0dy of the partition opposite each of the anmilar grooves,

On the cylindrical part of the partition there are milled: a groove a foming
2 ckord and a groove to parallel to the axis of the partition. Channel (a)
terminates in a radial plercing hole when the partition is fitted in the body of the
shock gbsorber the grooves coincide with two openings in the upper part of the body
of the shock absorber.

Groove Sa)is for communication between the reserve chamber and the filling hole
and groove (b) for communication between the working chambers and the air-outlet hole.

For sealing the working chambers of the shock absorber, a rubber tring (12) is
fitted in the body of the partition; it rests in a circular groove on the outer
¢ylindrical surface of the partition. The partition with the cover (b) is fixed
to the body of the shock gbsorber by bolts (14) which are cottered in pairs with
wire, Between the flange of the partition and the body of the shock absorber is
placed g pile of cardboard regulating washers with white or red lead., Under the
cover is placed a cardbogrd packing gasket (10).

The shaft (7) is made in one piece with the vanes. In each vane is fitted the
working valve (13) which covers two holes drilled in the vane. The flap of the
valve is pregsed to the vane with 2 spring. The spring is held on- the valve by a
locking nut. On the splined end of the shaft carrying the vanes is pressed the
lever ?5). Hair lines are cut on the end of the shaft and the lever to indicate
the position of the lever in relation to the shaft. To remove the lever from the
shaft, the e are two projections on the lever for gripping with the stripper. )

To prevent leakage of the fluid from the shock absorbers and tao protect them
from dirt, a self adjusting rubber packing (11) and a felt packing (8) are fitted.

The shock ghsorber works as follows., The blades on the shaft and the
projections on the partition divide the volume within the body of the shock absorber
into four workingchambers (Fig 165).

I the Supporting roller is raised in relation to the body, the balance amm
Totates the lever of the shock absorber and with it the shaft carrying the vanes.
Under the pressure so set up in the chambers A the working valves open and fluigd
Passes through the holes into chambers B (Fig 165a). :

If the supporting roller moves downwards relative to the bYody the vanes rotate
in the direction opposite to that described above and pressure is set up in the
chambers B, Under the action of this pressure the valves close and the fluid is
forced into chambers A through the radial and face gaps betwsen the vanes and the
body of the shock absorber (Fig 165b).

and through the gaps between the vanes and the body of the shock absorber sets up a
force of resistance under the influence of which the vibrations of the body are
damped out, -

To reduce the force of shocks acting on the hull when moving i.e. to reduce
the jelting of the hull the resistance of the shock absorver when the bogie rises
will be less than when it moves downwards since the working valves in the blades let
fluid through the holes only when the balance =m ig raised,

The first shock absorber on the left is interchangeable with the fifth shock
absorbers on the right and the first on the right with the fifth on the left.

Vhen the amount of fluid in the working chambers is roduced, it is made up fram
the reserve chamber through the holes in the fixed partition, thegse being closed
w¥ith ball valves,

/The
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The shock absorber ia fixed with bolts to a bracket welded to the body of the
tank., Between the flanges on the body of the shock absorbsr and the bracket a
cardboard packing smeared with red lead is placed.

The levers of the shock absorbers are connected with eyelets in the ends of the
" balance arms by links and two pins which are prevented from falling out by other
pins,

To increase reliability chilled steel bushes with rubber packing rings are
pressed into the eyelets of the links.

Msintenance of the running gear
At checking examination (a2t short halts):
- Check the tansion of the caterpillars and if necessary correct the tensinn

- See that there is no leakage from the bogies idler wheels and hydraulic
| shock absorbers

In technical maintenance Ho.1?

- Clean the running gesr of mud (’rom snow in winter)

~ Check by external inspection the stzte of the parts of the running gear and
the correctness of the tracks of the caterpillar

~ Ses that there is no leakage from the bogiec idlers and hydraulic shock
absorbers; if leskagae is occurring, dismantle the shock absorber, replace defective
parts assemble -end replace it

- Check that there are :lugs in the lubrication holes
~ Check the tension of the caterpillars and correct it if necessary

In using the tank on sandy terrain or in snow the cater illars should be
loosened so that the upper branch touches the four rear or all five bogies, When
surmounting anti~tank obstacles, for travelling on cobbles or roads with hard
surfaces or in mountainous country and on activities, the c:terpillars should be
ad justed so that the upper branch touches the three centre rollers. In use in
marshy country the caterpillar tension should be such that the upper branch touch the
middle roller only. With user and slackening of the tension of the caterpillars
when it becomes impossible to tighten them by the tension mechanism, one track-link
should be removed from each caterpillar. After three or four track-links have been
taken out of each caterpillar it is recommended that the ri-ht driving wheel should
be put on the left side and the left wheel on the right ani that the catsrpillar
pins should be replaced by new ones. Running can be continued until three more
tracks have been discarded. After removal of 6-7 tracks from each caterpillar and
it is no longer possible to tighten the caterpillars they may be replaced.

In technical maintenance No.2 all the work in fechnical maintenance Wo.t1 should
be done and in addition check:-

- the tightness of the bolts on the idler wheels, balance arm supvorts, bogies,
driving wheels and hydraulic shock absorbers, the check isg carried out by striking
the nuts (bolts) with a harmer and by means of a key check.

-~ that the nuts (plugs) fixing the driving wheels to the driving shafts of the
side transmissions are tight

-~ the state of the rubber tyres on the beogies.

In technical maintenance Wo.3 carry out all the work in technical maintenance Fo.2 and

in addition ' ar 50X1-HUM
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-~ top up the bogies with lubricant US. Befores topping up unscrew the plugs in
both holes in the high (wide) booms of the hubs of the bogies after which top up
through the holes which will be found in the lower position till o0il runs out from

the opposite hole.

-~ check by external inspection the state of the labyrinth packing of the bogizs
and idler wheels and also the state of the tension mechanisms; if any fault is found
which necessitates dismantling an assembly the bogies, idler wheel or tension
mechanism should be dismantled and the defective parts and old lubricant replaced;
in re-assembling wash all parts in diesel oil; before replacing bearings they should
be liberally smeared witl US 1ﬁb*1"qnt~ toppinﬁ up the lubricant in the bogies
(idlers) should be carrieu out after re-aSSembly.

- check the state of the balance ams, the fixing of the supports of the balance
armg and the buffer device (by external inspection)

~ lubricate with US lubricant the bush of the balance rod axles (through the
holes in the balance arm brackets)

~ check the fixing of the hydraulic shock absorbers the state of the comnecting
pins and bushes of the levers of the shock absorbers and see that there is no
leakage of fluid. If the badly-worn replace the pins and bush and where there is
leakage of fluid, remove the shock absorber and correct the defect.

Changing of the 0il in the bogies, idler wheels and tension mechanisms and of
the oil in rollers in the supports of the balance rods takes place after 4000 km or
when these assemblies are dimmantled.

Topping up the shock absorbers The shock absorbers are topped up with fiuwid
AZN 170 or a mixture (90/10) of alcohol and glycerine (VTU-56) consisting of 90%
distdlled glycerine of high or first grade (GOST 6824-5.) d4luted with boiled or
digtilled water to a concentration of 88% and 10% rectified Ethylalcohol (POST 5962
51) with strength 95%. This mixture is suvplied made up to units.

To top up the shock absorbers it is necessary to
- desconnect and remove the upper branch of the caterpillar from the rollers.

- take off the link connecting the lever of the hydraulic shock absorber to the
balance arm

- remove dirt and unscrew plugs (15 and 16) (Fig 163)

- rocking the lever from one extreme position to the other, top up through the
topping-up hole by means of a shock absorber syringe; the liquid should be added
till it appears from the opening for the escape of air

- screw up the plugs fimly and cotter them

—~ connect the link on the lever of the hydraulic shock absorber with the balance
ame; put back and join up the caterpillars and stretch them.

Possible faulte in the running rear
Procedure for detecking

Fault Indications of fault Cause and means of remedy
Breakage of " Strong heating of hubs of Excessive wear Remove supporting
bearings; oil bogies and idler wheels on packing; rollers or guide
leakage absence of oil wheels, check state

and dirt of packing and

bearings; replace
defective parts

/Leakage
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Fault

Leakage of
fluid from
shock
absorbers

(315) Fracture of
torgion
shaft

Indications oftt, to CHM3e 645,32 4Procedure for detecting
fault and msans of remedy

After long running  No liquid in Remove and dismantle shock
shock absorbers do shock absorbers absorbers, replace defective
not get hot parts; top up shock absorbers
Sharp blows of Incorrect setting By raising the bogies in tum
balance rods ageinst out. Defect in with a crowbar find which
stop manufacture of torsion shaft is broken.

shaft; result of
prolonged use,

Replace torsion shaft and
check setting of roller.
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Fig. 157. Treek and Pin,

1. Trsok sprocket hole; 2. Traek eyelet; 3, Ground
&rip; 4 Crest; 5, Running track; 6. Pin,

i 50X1-HUM
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mige 158, Iriving Wheel (Rack).
1., Hubj; 2. Pasking ring; 3. Bolt fixing erowm;
e Toothed orown,
Q;{\RET 50X1-HUM
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7ig. 159. Bogie.
1, Axis of bogies 2. Armoured sap; 3. Nut; k. Ball-bearing;
5. Bolt; 6. Pecking; 7. Lubrication hols; 8. Diss of bogie;
9, Tyre; 10. Rim; 11. Distance bush; 12, Roller-bearing;

13, Labyrinth pagkinf cover; 1lk. Selr-adjusting packing;
15, L8byrinth ring.
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|

wig. 160. ldler vheel,
1e Edler wheel; 2, Roller-besring; 3. Armoured cap;
L. Crank; 5, Nut; 6. Distence ring; 7. Roller-bearing;

Packing; 10, Self-adjustin cking;

1?. Cover of labyrinth packing; 12. Telt pzac:k:'mg;zéx.a kLl:lfy,'rinth
riug; lhe Visor; 15, Bolt; 16, Packing ring; 17. Split bush;

16. Worm pinion; 19. ®ront worm; 20. Tlosting ring; 21. Spl,it
bush; 22, Worm pinion; 23, Resr worm; 24. Bracket; 15, Throat;
%6. "loating washer, 27, Bolt; 28. Lower bush; 29. Stop.bolt°,
fve Upper bush; 31, Stop washer; 32, Flug. ’

P

8. ®loating washer; 9,
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o 50X1-HUM
g SECRFT

A 6 i Q :
1, Body; 2. 3 L vlf- 163. Shock ibsorber.
with venes; 0. b D oy D21l valve; L. Fartition; 5. Lever; 6, Cover; 7
14 quu-zaéﬁ; p: , _P“*'Cﬂrgz; 9. Selr-edjusting pecking; 10 éeaiing pa:;k’. Shert
« Regul 3 SKing; 12. Packing ring: W . ¢ ng;
o s - g 15. ‘orkin 1 . .
or topping-up hole; 16, Plug for sor outlet héle; f zagveér;g;e§0i§:p:f;_f}ug
. rtition,

o P .
| -R‘J:g. ‘»61:;. Farts of Shock sbsorber, 50X1-HUM
i kertition; 2, Shaet with vanes,
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Pig. 165. Working o shock absorber,
1, Partition; 2. Shaft with vanes; 3. Lever;. A & B. 50X1-HUM
s, Bslance arm rising; b. Balsnce srp dropping.
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The armoured hull and turret are intended for dispersal of ana 90X1-HUM
protection f rom damage by enemy fire of the crew, armement, ammunition and
mechanism of the tank., In addition to this the armoured hull is the skeleton
Jjoining in a single whole all the units and mechaniams of the tank, taking
all the loads arising from movement, swmounting obstacles and conmducting fire
from the tank, On the roof of the hull the armoured turret is set on a ball
race, The form of the hull and twrret provides for the most efficient
utilisation of the interior space and for high armour~resistance,

Armoured Hull

The hull of the tank takes the form of a rigid box constructed by welding
together armoured sheets., It consists of & forward part, sides, rear, bottom,
roof and partitions, .

The forward part of the hull (Fig 7) consists of an upper (1) and lower (7)
inclined armour plate. On the lower edge of the lower inclined plate a
longitudinsl cut is made by means of which the plate abuts against the bottom,
The platés are welded together and to the bottom, sides amd the plate under
the turret respectively,

Two towing hooks (6) with spring catches (17) two stands (4) for fixing
the board protecting the observation instruments for the driver-mechanic from
mud and snow thrown up when the tank is moving and the bracket 316) for fixing
lamps, are welded to the upper inclined plate, An aperture (3) is drilled
through the central part of this plate for the fire from the hull machine gun,

On the left of the upper inclined plate at the point where it Jjoins the
plate under the turret a cut is mede into which is welded the base of the
drivers-lechanic observation instrument, Brackets are welded to the inner
side of the upper inclined plate and the main-clutch and brake pedals are fixed
to these and also other small components, In some tank hulls two brackets
are welded to the upper part of the upper inclined plate and 8 strips with
threaded holes to the lower inclined plate

The eyelets of the cables supporting the two frames are slipped on to the
brackets and the brackets of the tow frame are bolted to the strips,

The sides of the hull are vertical armour plates welded to the upper and
lower inclined plates of the forward part, the plate supporting the turret,
the bottom and stern plates respectively.

In the front part of the hull on the outside of the side plates, the
inclined plates of the forward part and the inclined part of the bottom the
brackets for the cranks of the bogies are welded, Below five supports (12)
of the balance beams of the bogies are welded to each side plate; these limit
rotation of the balance beams, Behind each side plate is welded a recoil
hammer (13) for driving in the pins of the back when the tank is moving,

To the upper part of the side plates sre welded the racks (14) projecting
above the tracks and protecting the body and turret from spattering with mad
when the tank is moving, On these racks are fixed the external fuel tanks,
the 0il tank, the ZIP boxes and the towing cables, digging tool and two spare
tracks are also stowed there, Above the idlers and driving wheels are
arranged b:Luged mud-guards, In the lowered position the mx-guards are held
hy torsion springs. To prevent breaking in overcoming obstacles the rear
mud-guards are raised and fixed by wing nuts 3 (Fig 8) to the middle rear plate,
A semie~circulsr hole is made in the lower part of the rear mud-gusrd which is
used in laying a towing cable on the rack.

There is alaoc a hole cut in the upper part of the left side plate., From
inaide a flange is welded to the side plate with openings for fixing an ejector,

50X1-HUM
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 For directing exhaust gases the exhaust pipe (13) is welded to the rack
above the tracks and the side plate. A flange is welded to the end of the
pipe and to this is fixed the attachment for providing for the tank running
under water,

e of hull (Fig 8): This consists of three armour plates: the
upper, :15 middle (2) and lower (10). To armour plates 2 and 10 and to
the sides are welded the housings of the side transmissions, The outer part of
the housing is protected by additional armour welded to the middle and lower

rear plates and to the housings,

In the middle plate there is an opening for access to the bolts fixing
the fan axle, The opening is closed by the cover (3) which has a rubber
seating. On the outside at the side plates the upper and lower brackets \h)
are welded to the plate, These are for the straps for fixing a block under
the lower brackets and round the spring catches of the towing hooks are welded
two strips (11) with openings into which fit the axes of the brackets for fixing
smoke dischargers. On the upper part of the sheet are welded at each side two
‘brackets with threasded holes for fixing the brackets of smoke dischargers. In
the upper rear plate there are two openings (17) in which are mounted catches
holding smoke dischargers.

At the point where the middle and lower rear plates abut two towing hooks (7)
are mounted. To the middle plate catches (8) are welded above the towing
hooks, '

On the lower rear plate (Fig 9) are placed two oval openings closed by
covers (3) for acceas to the stretching release springs of the brake bands of
the steering mechanism and for draining off oil from their housings, and also
a rectangular aperture closed with a cover (1) under the oil tank for draining
off the oil and getting to the filter and draining valve of the oil tank,

Bottom of the body (Fig 9): in cross section this is trough shaped and
consists of three armour plates welded together (on some machines the bottom is
a single stamping). The front plate of the bottom is welded to the lower
inclined plate of the forward part of the body and the rear plate of the
bottom to the lower rear plate, The sideés of the bottom are welded to the
side plates of the body to increase rigidity there are ribs on the bottom,

Along the side plates of the body and to the bottom are welded five
brackets (9) (Fig 7) of the balance beam axes and two flanges (11) for fixing
shock sbsorbers.

Under the support of the balancing arm of the first supporting roller a
limiter (10) is welded on esch side, This is intended to protect the axes
of the balancing arms of the first supporting rollers from bending, DBelow
the driver-mechanic's seat there is e hatch in the bottom for an emergency exit
for the tank crew, Behind the emergency exit hatch is a hole in the bottom
for the escape of the products of combustion of the heating system, This
opening is closed by a cover (11). .

On the left hand side of .the bottom under the engine there is an aperture
for access to the oil and water pumps and to the manuel fuel pump,

The opening under the engine is closed by a cover (13) on hinges welded to
the bottom, The cover of the opening is fixed to the bottom with bolts.

An opening is cut in the bottom below the main clutch, This opening is
closed by the cover (14). Its purpose is for access to the shafts of the drive
of the main clutch, In the rear plate of the bottom under the gearbox there is
an opening for draining the oil from the gearbox, The opening is closed by
the plug 2, In the bottom near the opening under the engine there is an
opening (12) for draining off coolant.

In the front plate of the bottom under the front group of fuel tanks there
is an opening for dreining off fuel. This opening is closed by the plug (8).
In the same plate there is an opening (9) for removing water, 0il and fuel from
the driving compartment,

/In
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’ In the rear part of the body two blocks are welded to the lower rear
plate and the brackets of the gear box are fixed to these with bolts, To the
rear sheet of the bottom is welded the base 4 (Pig 10) for fixing the engine
together with the front bracket 3 for fixing the gear box end brackets 9 for
fixing the swinging arm, 50X1-HUM

The floor of the combat compartment covers components welded to the bottom
and the torsion bars, It consists of six steel plates to which rubber mats
are rivetted, The plates are bolted to brackets welded to the bottom, The
torsion bars of the first and second bogies are covered by the plates, They also
are fitted to supports welded to the bottom of the body. :

The cover of the body (Fig 11) consists of the plate below the turret 4,
the removable cover over the engine, the folding cover over the radiator.outpul
re‘ulﬁﬁ}‘q leuvres and folding-back covers over the ventilator,

The turret plate is welded to the sides and the upper inclined plate of the
forward section of the body., It has a large circular opening with a groove in
which the shoulder of the turret is set., - Holes are drilled for fixing the
shoulder in the groove,

In the front portion of the turret plate on the left above the driver-
mechenic's seat is an opening with a cover (18) and on the right an opening for
fitting the front group of fuel tanks, The opening has a cover (2).

The four openings (3) with bolted covers in the front part of the turret
plete are intended for fixing the attackment used in mounting and dismounting
the gun,

At the front the turret plate projects beyond the side of the body. The
projecting part of the turret plate is protected on both sides with cast or
rolled strips welded to the sides and turret plate.

The removable cover over the engine is fixed with bolts to the transverse
girder welded to the turret plate, to a longitudimal strip welded to the right
side and to two blocks welded to the left side respectively.

To prevent the cover moving stopping strips are welded to the sides of the
body. Two large openings in the cover over the engine closed by covers (6 and
15) give access to the engine and air filter. Covers 6 and 15 are fixed on.
hinges to the cover (16) above the engine.

In the front part of the cover above the enyine on the right is an opening
for filling the central group of tanks with fuel. The opening is closed by
cover 5,

Cover 10 over the radiator rests on the upper edge of the sides of the
body and folds back on three hinges welded to ths cover above the engine, In
the open position the radiator cover is retained by the stop (77, To facilitate
opening of the cover two torsiom #prings (8} are fixed on brackets welded to
the cover. The springes are belted te the brackets.

In the central part of the cover above the radiator are fixed ad justable
louvres for letting out heated air. A grill (9) is placed over the louvres.

The cover over the radiator is fixed by five bolts to strips welded to the
rear transverse girder. In the centre of this girder is mounted a catch
strengthening the fixing of the cover (10, over the radiator. To open the
cover it is necessary to open the catch and unscrew the five bolts. in
dismantling, the radiator cover is removed with the engine cover,

The rear part of the cover of the hull is placed above the farn and oil-tank,
It takes the form of a transverse welded girder rixed with bolts to the side
plates and the upper rear plate, Adjustable outlet louvres are fixed at the
left of the girder.

0{'{‘9;1 /Above
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Above the fan on hinges welded to the upper rear plate are fixed two
folding covers 18 (Fig 8)., 1In the closed position they rest on the transverse
girder and in the open position they rest on the support (19) welded to the
upper rear plate, When the tank is moving the open covers are fixed by bolts
to the rack. The louvres and covers above the fan are covered by grilles
12 and 14 (Fig 11) on hinges, These grilles prevent foreign bodies from falling
into the tank, In the closed position the grilles sre fixed by the spring
catch (13).

At the joint of the radiator cover (10) and the transverse girder is an
opening covered with a cover (11) for filling the cooling system,

There are a number of partitions within the body. The combat compartment
is separated by a partition from the power unit (Fig 12). The sections of the
partition cen be removed, Above they are fixed with catches (2) to the
transverse girder welded to the turret plate and below they engage with a support
welded to the bottom, On the left of the partition a niche is made, 1In the
upper part of the niche the fan of the combat compartment is fixed on a
removable bracket. The lower part of the niche is covered with a removable
partition (5) fixed, like the other removable plates by grips and catches.

In the bottom left-hand corner of this plate an opening is cut for access to the
pump of the heater covered with a sheath,

Througt the lower part of the niche access is obtained to the fuel
distributor cock, fuel pwm, handle of the draining cock of the cooling system
and the fuel filter for rough cleaning.

The fan of the cooling system is separated from the units of power
transmission by the partition (17 Fig 10) and owing to this the flow of cooling
air travels from the inlet louvres through the radiator to the outlet opening.

The upper part of the partition and a plate pressed into contact with the
0il tank can be removed. For better sealing, rubber gaskets are fitted to the
edges of the partition plates which fit round the band of the fan, In addition
to direct a current of cooling air between the ventilator and the rear section
an additional partition (18) is fitted,

vC
Hatches

Driver—-mechanics hatoh (fig 13) enabdles the drivep-m::hanic
0 woard and leave the tank and to owserve the ground ahead.

nen the tank is on the move with the hatch open akove the

i i vo fitted,
head of the driver mechanic a special cover may )
equipped with a sight glass with an electric heater, and a wind

seyeen wiper with hand drive.
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Driver Mechanic's Sea

The driver mechanic's seat is on the whole floor in the driving compartment,
It is adjustable to high and low positions. The seat is in low position when the
tank moves with closed hatch and the high position when the hatch is open,

Main parts of the seat are: (15) 50X1-HUM

the base (
frames ( 9 and 11)
frame of seat é

frame of back

cushion é

back

The cushion and the back are detachable and are fastened by straps. There are

two longitude notches on each side of the seats base; these are intended for
bolte which fix the bottom of the seat to the base of the hull, At the same tine
these notches allow regulation of the seat position by moving it backward and
forward, Frames 9 and 14 are so placed as to have their cleats oross . on the
right and left side of the seat. The lower ends of frames 9 and 11 are hinged to
the base. The top erd of frame 9 is joined by a hinge to the lower part of frame
13; the top axis (7) fits into the notches of the seat frame. A harndle (6) is
fixed at the end which serves to bring the seat into the high or the low position,
The top axis of frames 9 and 11 ars connected by two springs (12). These springs
serve to bring the seat into high position, VWhen lowering the seat the top axis
(7) moves forward into the notches of the seat frame. In order to fix the seat

in its lower position one must lower it and turn the handle (6) towards the rear of
the tank. In order to bring it into the higher position the handle is turned
vertically, the springs contract and 1ift the seat. To keep the seat fixed in a
high position the handle must be turmed forward. The inclination of the seat back
may be regulated by the notches in the frame and the arc of the handle. Two
positions can be obtained. The inclination can also bes regulated by fixing the
handle into one of the three existing holes in the seat's frame (4 ). Should one
wish to have the driver mechanic seated in a lower position when driving at night
and using the vision device the cushion (3) is taken off the seat and fastened to
the maintenance kit box behind the seat.

Maintenance of Tank's Hull

e —e——

When effecting a maintenance inspection the following should be chegked: —
make sure that hatch covers and axis plate plugs are in their place and well
fastened. - that maintenance kit and tank are secure.

When Carrying out Technical Maintenance No, 1:-

Clean and wash hull from outside (remove snow in winter). - Clean inside of
dust and dirt. -~ Check tightness of hatch covers and plugs and also the bolts of
the emergency exit hatch. -~ Check (by way of external inspection) the condition
and security of binding of the maintenance kit and tanks. - Check whether the
driver mechanic's hatch cover opems easily and whether it is secure when the hatch
is open or closed. — Take the driver mechanic's visual devices out of their
apertures, clean the apertures of dirt and dust and cover with a thin layer of
lubricant. -~ If necessary clear driver mechanic's periscopes of dust and dirt
(and of snow in winter).

When Carrying out Technical Maintenance No. 2:-

Carry out &ll parts of Technical Maintenance No. 1 and also check:-
Maintenance kit and how secure it is inside the tank., - Check the bolts of
detachable decking over the engine. Technical Maintenance No. 3 gomprises all
taskslaid down in Technical Maintenance No., 2, additionally examine and, if
necessary, clean and grease the catches of towing hook, locks and hinges of all
hatch ocovers.

anpL’:
t Red 50X1-HUM
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The Turret

The turret is a shaped steel casting. . In its fore part there is an
embraare forthe mounting of the gun., A frame {16, Noi 3) with brackets for
fastening the trunnions of the gun cradle is welded to the inside walls of the
embrasure and the bottom plate of the turret. From the outside along the walls
-of the embrasure on the left and right sides protective plates No. 4 are welded
these have threaded holes to fasten the canvas cover of the gun, On the right of
the embrasure there is an oval slit No. 5 for the co-axial MG and on the left a
8lit No, 2 for sight. Along the perimeter of tHese slits a plece which serves to
fasten the canvas covers is welded. On the fore and the rear parts of the
turret two hooks are welded these are for lifting the turret, by ropes, for repair
mrposes the roof consisting of two halves welded together is welded to the top of
the tuxret. The right half No. 9 has thres round apertures, into one of these
the fan is welded, the second has the loader's hatch with the Ting mounting and the
loader's periscope is fixed in the third. A piece is welded around the fan which
serves to fasten the canvas cover. There are also three apertures in the left
half of the roof No. 14 thege are intended for the commander's turret, the gunner's
periscope and the aerial lead of the wireless set. Four hand rails (No. 13) are
wolded to the turret. Brackets, intended for the ‘anti-aircraft UG, for fitting
the searchlight dnd for use in strapping down the folded tarpaulin are welded at
the back of the turret., Behind the loader's hatch there is a securing lock for
fixing the anti~-aircraft MG, In the lowsr part of the turret there is a receas to
which the bottom plate if welded. Ir this plate there are apertures for the
attachment of the turret race. The turret is set on a ball race in a recess on
the hull, On the left interior side of the turret the body of the turret locking
device is welded to the bottom plate. Two handles, one for the commander and the
other for the gunner are welded tc the turret wall., There are also brackets for
the stowage of the redioc set, the interocommunication sygtem, electric wiring and
other tank equipmsnt welded to the walls, roof and bottom plate of the turret.
The ball race (No. 17) is aradisl thrust ball bearing its rings foming the turret
race. This ball bearing race consists of the lower (9) and upper (6) races, balls
(7) and separator (8) consisting of separate sections.

-
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The mechanism ror rotating the turret is fixed to the uppar runner { POGON)
of the turret to the left of the gun and is used for rotating the turret by means
of an electric motor or by hand. With the object of protecting it from damage
the mechanism for rotating the turret is provided with a friction clutch,

50X1-HUM
Construction of the mechaniem for rotating the turret

The mechanism for rotating the turret (Fig 18) consists of the housing with
two covers and a recess for the electric drive, a flywheel with the handle for
manual operation, a switching device, a worm and a worm pinion, vertical shaft with
reverse pinion, the friction clutch and the electric motor.

The housing (39) takes the form of a shaped (FIGURNY) casting within which are
mounted all the main parts of the mechanism. Outside the housing there are feet
with holes for fixing the mechanism to the turret, By means of tension bands the
electric motor (2) is fixed to the housing. From above the housing is closed with
two oovers, the lower (54) and the upper (56). On the upper cover is a bracket
with holes for fixing it to the body of the turret. On the side of the housing is
fixed the recess (GORLINA) 36 for the drive with the cover (6}, In the recess it
an annular channel in which is fitted the packing (37) which prevents dust entaring
tie recess.

The electrical drive is mounted in the recess., It serves to transmit the
rotatery motion of the electric motor to the worm. The drive conaists of two
cylindrical pinions (7 and 38) the small pinion (7) is fixed on the shaft of the
elsctric motor. The pinion is prevented from rotating on the shaft by a spline.
The large pinion (38) is set on the shaft (58) carrying the woms, and can rotate
freely on it. The large pinion (38) carries internal teeth which engage with the
toothed clutch (26) of the switching apparstus.

The flywheel with ite handle are mounted in the drive recess. It consists
of a disc (34), handle (18) and cover (20) with counterweight (28) to the handle.
Diso (34) is set on a ball bearing on the end of the worm shaft. To the disc is
fixed the contact ring (33) of the electric trigger of the pair of machine guns and
the axle (15) of the handle. The handle (18) for manned operation is set on the
ball bearings {16) of the axle. On the axle carrying the handle there is mounted
the press button apparatus for slectrical firing of the pair of machine guns. It
consiets of the push button (19) rod (13) and spring (17). The flywheel rotates
freely on the end of the worm shaft. '

The switching device is for selection of manual or electrical drive. It is
mounted on the handle (13) and on the disc (34) of the flywheel and consists of
the key (21) set on the handle by mesns of lugs, the >ursor (9) the cursor ring
(10, stop (11) springs (14) crank (31) and toothed clutch |26) which slides on the
shaft carrying the woram (58) and joined to the latte: by a spline.

The worm (58) with the womm pinion (52) are mounted with the housing (39).
The worm is set on two ball bearings and the worm pinion on slots in the upper end
of tae vertical shaft (57). The worm and worm pinion transmit the rotatory motion
to the vertical shaft with pinion (40).

The vertical shaft (57) is set in the housing on two ball bearings. On the
ends of the vertical shaft are slots for connecting with the worm pinion (52) and
the driving discs of the friction clutch. At the lower end of the vertical shaft
is set a pinion (40) which engages with the shaft by means of a frictional clutch.
The ends of the vertical shaft are threaded and clamped on both sides with nuts to
the housing,.

The friction clutch consists of driving and driven discs (hé), the spring
(48) of the friction plate and a stop collar (50). The driving disce engage by
means of internal testh with the internal slots of the pinion (40). In the lower
part of the discs are supported through centreing rings (45 and 47) and the ball
bearing on the ring (44)- The pinion (40) engages with the teeth of the lower
runner of the turret. . arepnt

50X1-HUM
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1o rotate the turret by hand it is necessary to depress the key on the handle
when the ring with the cursor and stop move in the direction of the recess and
turn the crank (31). The crank in rotating disengages the toothed clutch(26) fror
the large pinion (38) of the drive and engages it with the dige (34) of the fly-

wheel, 50X1-HUM

On rotation of the flywheel with the handle the worm will rotate and
transmit rotation through the worm pinion and the vertical shaft (57) to the
pinion (40) of the turret runners. Pinion (40) running round the testh of the
lower runuer will cause the turret to rotate. .

If the electric motor (2) is switched on when working by manual drive, the
motor shaft and the pinions of the electrical drive will run idle,

To rotate the turret by means of the electric motor (2) the key of the
flywheel handle must be relsased when the stop (11) of the handle with all the
parts will return to their original position under the action of the spring (14)
and the toothed clutch (26) will again engage with the large pinion (38) of the
drives On switching on the electric motor rotation will be transmitted through
the pinions (7 and 38) to the worm and from it through the wormm pinion and the
vertical shaft to the friction clutch and the runner pinion.

The electric motor is switched on by the sighter by means of the control panel
or by the tank commander by means of the command control apparatus.

Turret Stop

The turret stop is located on the bottom plate of the turret to the left of
the sighter's seat.

_The purpose of the stop is to fix the turret reliably in the proper position
talcng the load of the turret rotating mechanism.

The stop (Fig 19) consists of the body (1), the stop rod (2), the eyelet (5)
lever (10), axles (4 and 5), the roller {9), the lever and the stop fizer. The
body of the stopper is welded to the turret plate (22), The eyelet is fixed to
the body of the stop by the axis {£) and by means of the axle (4) it is connected
to the astop (??). The handle (10), joined to eyelet (5) by means of the rollier
(9) can occupy two positions, along the eyelet and perpemdicular to it. These
positions of the lever are fizxed by means of the fixer (8) the spring (7) and the
openings (11) in the lever.

The fixer of the stop is intended to hold (stop) the rod of the stop in the
upper or lower position.

The fixer of the stop consists of the fixer (12) the spring (14) the body (16)
nut (13) and handle (15). The body of the fixer is screwsd into the body of the
stop and locked with nut 213). To protect the stop from dust and grease it is
covered with a sheathing (3).

The turret is stopped in two positions: with the gun pointing ahead or
pointing astern.

Before setting the turret on the stop it is necessary to turn lever (10)
setting it along eyelet (5) and to free the stop rod from the fixer by rotating
the handle (15) of the fixer in a clockwise direction into a horizontal poaition,

To stop the turret it is necessary to raise the lever of the stop mechanism:
in this connection for optimum engagement of the bolt of the stop into the recess
on the plate under the turret with manual drive of the rotating mechanism, it is
easy to rotate the turret to one side Or the other (in relation to the divisions
of the degree scale 30-00 or 60-00)  ihe stop bolt should then be held by the
fixing mechanism for which the haidle of the latter ie turned upwards. After this
the lever (10) by rotating backwards becomes perpendicular to the eyelet (5).

50X1-HUM—
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To release the turret from the stop it ie necessary to rotate thshha;§33 YH%?
of the fixing mechanism into the horizontal position, set the lever (10) along the
eyelet (5) and press it downwards. After release of the turret it is necessary
to fix the stop bolt with refixer in the upper position and the lever (10) is
placed pesrpendicular to the eyelet (5). 50X1-HUM

Command Turret

The command turret (Fig 20) is mounted in the left hand half of the cover of
the turret. The command turret consists of the base (2) the block (3) with runner
(11), the cover (9) of the dome for the tank commander, the ball (bearings ?) (17)
and the cage (16). The base is fixed by bolts to the cover of the turret. The
block is united to the base by the ball bearing which are placed in the races of
the runner and base. The balls are placed in the thrust cage through a hole in
the runner which is closed by the plug (24).

Annular grooves are made on both sides of the ball back in the runner and
in these are placed the packing rings {25). In the block the cover (9) of the
dome is mounted on hinges and has a lock. The lock can be opened from outside by
a special key and from inside by a handle. The lock.consists of the handle (1)
(Pig 21), the fastener (3) a spring (2) and a limiting bolt (5). The handle of
the threaded part is screwed into a recess placed in the cover of the dome. A cut
is made in the rumnner into which the tooth tongue of the lock projects, When the
cover of the dome is in the closed position the face of the tooth of the handle
rests in the face of the recess in the runner, The lock handle in the closed
position of the dome cover is held fast by a fixing device, Rotation of the
handle is limited by the bolt (5) which is screwed into the washer (4).

To facilitate closing of the lock of the dome a handle is welded to the cover
(9) (Pig 20) of the dome.

For the same purpose a handle is also welded to the cover of the loader's
do me.

To facilitate opening the cover of the dome a ("bundle torsion") (7) is
provided made from plates. For signalling a small dome is made in the dome cover
and this is closed by the cover (15). The cover of this small dome can be opened
and closed from within the tank.

The TPK~1 observation instrument (14) is located in the command turret, also
4 prismatic apperturss (12). The TPK-1 instrument has an armoured cover made in
one piece with the block (3).

In front of the inlet window of the instrument is the protective glass (5)
and wiper (4). The prisms of the instrument are protected from the outside by
the amoured visors (10).

For locking ("stopping") the rotatirg portion of the command turret the stop
(13) is located on the commander's right., To release the turret it is necessary
to pull out the stop ring (20) remove it from the slot (19) in the body and turn
it at right angles to the slot.

Loader's Cupola

The loader's cupola (Fig 22) is located in the right hand half of the cover of
the turret. The base (4) of the cupola is fixed to the cover of the turret by
bolts (6)., The gun ring of the zenith machine gun is mounted in the base on a
ball bearing {"thrust ")

The runner (1) of the gun ring is connected with the base by balls placed in
the tracks of the base and runner. The balls (3) of the Tunner of the gun ring
are placed in the cage (14) through an opening made in the right hand side of the
runner, The opening is closed by the plug (15). In the runner of the gun ring
annular grooves are made on both sides of the back and packing rings (2) are placed
in these. In the gun ring the cover (9) of the cupola is mounted on hinges. The
cover is provided with rubber packing (12) and a lock (8) of the same design as in

. 50X1-HUM
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the cover of the tank commanders dome. From the outside the lock can be opened
and closed by the same key as the lock in the cover of the tank commander's cupcla.
From inside the lock of the cover of the cupola is opened and closed by means of a
handle. 50X1-HUM

The bracket for fixing the zenith machine gun in the fore part is cast in one
piece with the gun ring runnsr; 4n its rear part are two cast brackets with
machined apertures. In these apertures are placed a (bundle torsion) (10) joined
to the cover of the dome with hinges. The (torsion) facilitates opening and
closing of the cover of the cupola. Rubber buffers (11) are fixed to the same
bracket by means of bolts, these absorbing the impact of the cover when opened. In
opening and moving the cover to the stop it is stopped automatically by catches
located on the hinges of the cover.

Stop (15) located to the left of the fixing bracket of the zenith machine gun
locks the gun ring in two positions: when the mach ine gun is pointing forwards
and in the advancing combat position with the stop out of action the gun ring
together with the cover can be rotated without meeting any obstacle to any position.

Ventilation Apparatus

To remove from the combat compartment of the tank the powder-gases which
accumulate during firing, two ventilators are installed. One of these (an
extractor fan) is placed on the partition of the engine compartment on a removable
bracket and the second (a blower) is mounted on the body welded to the cover of
the turret. The fixing of the electric motor (2) (Fig 23) with a winged (blade)
and is carried out by means of the collars (5). The ventilators are covered with
protective fabrics. In the marching position to reduce the amount of dust getting
in the combat station the ventilators are covered by sheaths.

Seats in the Turret

There are throe seats in the turret of the tank (Fig 26). . The tank
commanderts seat and that of the sighter are located on the left of the gun while
that of the loader is on the right of the gun.

The tank commander's seat is fixed to the bracket (4) which is fixed to the
upper runner of the turret. There are 3 holes in each cheek of the bracket and
by means of these the height of the seat is regulated. A pin projects into the
hole by which the upper end of the tube (5) is fixed to the bracket, on the lower
end of the tube is fixed the cushion (6) of the seat. The position of the cushion
of the seat is fixed by means of triangular teeth located on the crown of the
tube and on the frame of the seat.

The cushion is fixed by a stop screw (8) screwed into the lower end of the
tube. In tightening up the stop screw the teeth on the crown of the tube mesh
with those of the base of the cushion., For convenience in maintenance of the
combat compartment, the cushion of the seat can be fixed in the lowered position.
By means of the cord the seat and the tube can be kept in the raised position.

Gunner's seat. This is placed on the bracket (20) made of tube and fixed by
bolts to the bracket (21) of the raising mechanism of the . The base (1)§ of
the cushion of the seat is joined by means of the axis (17) to the bracket (4
which is bolted to the bracket (20). In the bracket (14) there are 6 holes giving
two horizontal and three vertical positicrs of the seat,

In the raised position the cushion of the seet is fixed by epring catches
(16). By withdrawing the catches from the base (15) the seat folds downwards.
At the end of the gunner's seat the bracket is a footrest (12) on which the tank
comnander rests his foot. In front of the gunner's seat tbe footrest (19) is
fized to the bracket (20) on which the gunner rests hie foot. Footrests (12)
and (18) are always kept in the raised position by springs (they stand vertical).

The losder's seat can be removed and is held in grips (22) weldsd to the
partitions of the runners of the turret. It can be set under the loader's curola
or under the loader's observation ingtrument. The cushion (23) of the seat is

50X1-HUM
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kept in the rais( S wr o0 eprlioge \Standand vertical).  When the gun is be;ng
fired the loader's seat is removed from the &rips and fixed by means of the same
grips and catches to the fixed gun screen, 50X1-HUM

There are three holes in the cheeks of the bracket (25) arranged vertically
and these are required for adjusting the height of the seat. Spring catches &0
into these holes and are tixed to a runner to which the cushion of the seat is
hinged by means of an axle.

Care of the Turret

In technical maintenance No, 4 ~ clean the turret inside and outside from
dust and mud (and from snow in winter),

- Check the ease of opening and closing and the fit of the covers of the
commander's and loader's cupolas and that the locks on the covers are in order; the
cupolas should be closed fimmly and reliably by the strength of single men and the
locks of the covers of the domes should work without sticking,

- Clean for dust (and mud) the ocontact device of the commander's dome and the
mechanism for rotating the turret,

- Check the working of the ventilator (by switching it on)

In technical maintenance No, 2 - carry out all operations of technicsl
maintenznce Fo. 1 and in addition check:

- the correctnqgs and ease of rotation of the commander's turret on the
ball bearing and of the dome cover on its bhinges; if rotation is 8tiff wash and
lubricate the ball bearing,

In technical maintenance No. 3 - carry out all operaticns of technical
maintenance No. 2 and in addition:

~ Examine and if necessary clean and lubricate hinges and locks of cupola
covers;

- check reliability of fixing of upper and lower runners of turret and
rertition,

Washing and Lubrication of Ball Bearings of the Turret, Commander's
Cupola and locks of Cupola Covers

For washing and lubricating the ball bearings of the turret it is necessary to:

~ unscrew on the upper and lower runrers from 4 to 6 bolts diametrically
opposite to each other;

- set under the lower openings a vessel to catch the diesel fuel or paraffin
Tequired for washing;

\
~ wash the ball bearing by squirting diesel oil or raraffin through the
ipper opening; 50X1-HUM

- set the balls of the lower runner;
= lubricate the ball bearing with TSIAMIIN-201 o0il to the amount of 0.5 Kg;

= set the bolts of the upper runner and ("split-pair them")

R
!
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For washing and luvasvoevang vas woasz o

.;ing it is necessary:

" = to unscrew the plug of the lubrication hole

- put a vessel under the runner or cover the radio apparatus and other parts
of the machine with rags to prevent diesel fuel or paraffin on to them.

-~ wash the ball bearing squirting diesel cil or paraffin through the

lubricating aperture.

-~ let the residual washing liguid drain off and rub the lower part of the

cupola dry.

- lubricate ball bearing with lubricant TSIATIM=201 to an amount 0.3 Kg.

- replace the plug.

For cleaning and lubricating the locks it is necessary to:

~ dismantle the lock, for which purpose the upper clamping screw is unacrewed
after which the lock is unscrewed by the handle,

- wagh the parts in diesel fuel and dry with rag.

~ wipe the lock recess with rag moistened in the washing liquid after which

it is dried.

- lightly grease the parts of the lock with lubricant US and reassemble the

lock.

- £i11 the upper cavity of the lock with lubricant US, through the upper hole.

Possible faults in the body and turret

Fault

Cover of driver-mechanic's
dome does not catch (does
not seat)

Cover of driver-mechanic's
dome cannot be raised in
released position.

Water and dust getting
into tank.

n’eﬁ$‘

Cause of fault
Faults in the body

Protective visor of the
dome cover or caster of

clamping ring bent

Spring of covering
mechanism of dome cover
weakened .

1. bolts fixing dome
covers at bottom loose.

Method of cure

Correct bending of
protective visor or
collar of clamping ring

Change spring of
covering mechanism of
dome cover,

Tighten bolt fixing
covers.,

50X1-HUM -
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Defect

Cause of defect

Means aof revair

50X1-HUM

Difficulty in opening cover
over radiator.

Turret does not turn.

Strong resistance on the
traverse hand wheel.

Creep of more than 10°
when on the move, tilting
or turning the tank and
glgo when stationary after
switching off the electric
power traverse,

The turret hatch covers
open with great difficulty.

Commander's cupola or the
AMG mounting turns
stiffly.

Commander's hatch oover
does not lock in open
position.

Locks of the hatch
covers open by themselves,

2. Damage to rudber packing
covers of access plates.,

Cover torsion springs weak,

Defects of the turret

1. The turret is locked.
2. The gun or turret is
fouling on objects located
on the hull of the tank or
inside, in the fighting
compartment.

Dirt or thick grease (in
the fixed ring of the
turret races.

Priction coupling of the
traverse mechanism has
slipped above the setting.

Torsion (spring) is broken
or weak.

Dirt in the ball bearing
Tace.

The catch is either broken
loose or dirty.

Spring of the lock stop is
either weak or dirty.

conUy

Replace asccess plate
packings. '

Replace torsion springs
cover over radiator.

i1« Unlock the turret
2. Remove objects that
prevent turning of turret,

Clean and gresse the fixed
ring and gear of the turret
races. '

Preass the spring of the
friction coupling disecs.
Should this not help, strip
it and wash discs. Faulty
discs should be replaced.

Change the torsion spring.

Clean and lubricate the ball
bearing race.

Replace spring clean and
lubricate catch,

Replace stop spring clean
stop parts.

50X1-HUM
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s e Jlail (Rear rart)

‘ ) i wprer .ear piate; niidle rear plate;  3: wing nut; i
racrets for ribbens for fixing low; *1 spring of rear mud-uard:  S: orear S
7 . < TOW Ty £ o b e ; Yoo ” R 5 7 Tt > % ’ - (“r
aard ; Z. toving hoow; 0 tuwing hook catchy O suvering of' vpening; %"

e

i
15: brackst for fixing rear light;

armoured housin »ile transiodssicns;
: hinged cover; 19: sswyproret.
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™ig. 9. Hull ( Bottom)

1: cover of hole for running oil from oil tank; 2: plug of.openin{f
for draining oil from gearbox: 3: covers for holes for access to the springs of
ihe brake bands and draining of the oil from the steering mechanlsmé 4: plugs of
openings for draining oil from side transmissions; 5: plug Qf'open}ng for
~ubricating axis of balance arm; 6: plug of opening for draining oil from cral
swinging arm; 7: plug of opening for draining fuel from the tanks of‘the centra.
sroup; B8: plug for draining fuel from the tanks of f;.ht? f.‘omrd group; §OX1 -HUM
9 opening for removing water 0il and fuel from the ﬁ:-m.vz.ng compartment; R
10: cover of opening of emergency unit; t1: cover ~opendng fox.' r.'emova.l o .
‘ nroducts of combusi’ :r from heating system; 12: o vw iar draining off codent;
&“ 45: cover of openy — selow enc e Ahe erxvar of ¢~ - for access to pull rods
i’(g"*?\ of drvive of mai.
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®ig. 10. Hull (Engine Compariment)

4: Body of TPU rosetts; 2: block for fitting cover
over engine; 3 & 5: bracxets for fixing gear box; 4: seating for fixing
motor; 6: opening for draining fuel fromentral group of tanks; 7: opening
for draining oil from swinging arm; 8: opening for fitting shock absorbers;
9: brackets for fixing swinging arm; 10: blocks for fixing air filter; '
14: longitudimal strip for fixing engine cover; 12: stop strips; 13: housing
of side transmission; 14: block for fixing brackets for brake bands;

15: blocks for fixing brackets for tension springs of brake bands; 16: hinges
for fixing hinged covers; 17 and 18: ventelztion partitions; 19: upper rear

-
Liate.
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Tig. 12, Partition of Power Compartment.,

1: right hand part of partition; 2:
3: left~hand t of S tion. L. s . onj : catch;
oartiios part of partition; 4: partition niche plate; 5: removable ’
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Figure 14 - Emergency Exit Hatch
1e Plate with cover.

Release catche

ny
-

. Hatch cover.

A

L{, . Cl aDe

e

The emergency exit hatch is behind the drivo? :2cn§2;zrg i
coni in the bottom of the hull. Its cover (3) 09: s o 4 o
hilgens 14 is closed by means of four rel?ase :i cbottoy I
frtm;uto clamps Lw)o The clampe are’weldea to the : .fitted

%*' .de of the hatch. To seal tightly, the cover 1i#& v

e}:?er‘?;(e t"Ac)&imr. The hatch cover has & plate coversd.w1t
ii;iaido e§oﬂipen‘§he hatch one 1ifts the rlate and turns the
c;t;h;; to release them from the clampe.
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Fig. 15, Driver Mechanic's seat.

1, Back rest; 2. Arm rest;

3, Cushion; 4. Seat frame; 5. TFrane
adjusting slits; 6. Locking lever;

7. Frame sxis; 8. Hinge; 9. Frame;
10, Base. 11. Frame; 12, Adjusting
spring; 13. Back rest frame;

14. Belt.

at T

50X1-HUM
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Fig. 16. The Turret.

1. Hook; 2. Sight aperture; 3. Trunn ;

L. Protective plate; 5. MG’slit; 6. 'i‘.:;ge::;:l;er’xole
for mantlet cover; 7. Fan seating; 8, Loader's hatoh
cover; 9. Right half of roof; 10. Commander's
turret; 11, Aerial mount; 12, Aperture for fixing
anti~aircraft MG; 13. Hand rail; 14. Left half of
roof; 15. Aperture for fixing loader's periscope,

oe(RET

50X1-HUM
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1. Bolt; 26
L. Electric motoy; 5.
8., Separator; 9.

Cramps for traverse indicator; 3.
Limiting stop; 6.
Lower racey 10,

belt; 12, Ring; 13, Plug; 4. Ring.

Upper race; 7.
Fixed ring of turret race;

CIA-RDP80T00246A028600550001-4

Traverse mechanism;
Ball bearing;
11, PFelt

ELHER
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Fig. 18. Turret rotating mechanism.
1. Tension bolts. 34, Orank lever,
N N Rlectric motos. 32, Textolit ring. )
3 Insulation tlock. . 33, Oontact ring for machine gun
L apush of interlocking circuit of electric tricger.
electric drive of turret. 34, Disc.
S, Brush of mschine gun elestric 35, Interlocking contact ring of
“rigcer circult, electric drive of turret.
. Cover, 36, Tube.
e Pinion of leciric motos. 37. Packing.
3, Flywheel stop. 33. Lorge driving pinion.
Fe Suredt. 3¢, Housing. .
“C. lSuraor ring. 1.0, Turret runner pinion. :
e Zhope L1. Centering ring.
17, ¥Fin 2. Lock washer,
13, ontnot rod of amsohine pgun 4%, Lood,
electri: seiggers L4, Ring of lower bearing of
Stop sprivg. vertical shgft.
Axie of handie, L5, Centering ring.
Baiiss L6. Driving and driven discs.
*.  TPush Sutton srringe L7. JCentering ring.
13, Handle for manual drive, 8, Friction clutch spring.
10, lachine gun electric trigger 49, Bush of lower stuffing box.
button, 5C. 3top ring,
0, Plywheel housing. 51. Stuffing boxes ring.
21. Key. 52, Worm pinion.
22, Fl&wheel cOVer. 53. Washer, ‘ )
23. Stop ring. 5k« Lower cover of housing.
2L, Spline. 55, Flate.
25, 3lotted tush. 56. Upper housing cover.
26, Toothed clutch of switching 57. Vertical shaft,
device, 58. Worm,
", Turret electric drive interlocking 59. Pin.
rod, 60, Tension strip.
23, Counterweight, 50X1-HUM
29, Bush,
30, Contact screw. n"ﬁ7‘§

e Al

Declassified in Part - Sanitized Copy Approved for Release 2013/02/27 : CIA-RDP80T00246A028600550001-4



Declassified in Part - Sanitized Copy Approved for Release 2013/02/27 : CIA-RDP80T00246A028600550001-4

(’“‘\
50X1-HUM

h }'Z 3 is
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Fig., 19,  Turret Stop.
;@ gidy of stop. 13.  Washer
] OD s | L]
3. Covir‘ 4o Detent spring.
b Axle*gf sto 15, Detent handle,
5 Evelet, e 16, Body of detent,
. Eyelet axle. ::g° Spening for detent.
R i S
D L s let A o 1O .
9. r{c?‘}(;;-eefem’ 20, Bo:tom plate of turret.
10. Lever;' 2;- Recess for stop.
[
1. Opening for detent, 23 gii::tunder turret.
2. Stop for detent, ) ] 50X1-HUM
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Fig., 20, Commsnder's Turret
1. Bolt, 1,  TPK-1 observation instrumemt, ‘
2. Pase, 15. Cowver of dome for signalling.
3, PBlock of turret. 16. Cage.
e Glass wiper, 17. Ball,
5« Protecting glass. 18. Stop spring.
€. RBuffer, 1%,  Body of stop. 4
.7« Pundle torsion. 20, Stop ring, )
3. fHlass wiper handle. 21. Contact ring of command control. g
9. Cover of commander's dome. 22, Shield. e
10, Yisor cof observation 25, Packing ring. :
instrument., 2L. Plug. ¢
11. Runner, 25, Packing ring. ' S0X1-HUM
12, Prismatic okservetion 26. Stop rod. 1
inssrumerts. AT .

13, Turre* stope SEU;N—‘

SOV V-

B
SR
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50X1-HUM
Fig. 29. Lock of covers of turret doorsg.
1e Handle. 3. Detent.
2. Detent spring. L. Wasgher,

5. Limiting bolt.

SEORET

50X1-HUM

X; ‘
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Fig 22. Loaders cupola.
1. Runner, 10. Bundle torsion.
2 . Pabki!lg I‘ing. 11 . Ruffer,
3. Ball. 12, Rubber packing.,
L. Base. . 13, Plug.
5 Cover of turret. i, Cage.
6. BOItc 15. Sto;m
7. Bracket. 16. Stop spring.
8. Lock. 17. Roller,
9. Cover of cupola, 13.  Khob,
19, Stop cylinder. S50X1-HUM
,.‘,.ar !f,
QFH !L,
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Fig 23« Force Fan.

1. Ventilator body. Se Shell.

2. Electric motor. 6o Turret cover.

3, Motor fixing collar. 7. Grille.

Le Fan Vanes, 8. Collar.
“FS:RET

50X1-HUM
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Fig 24. (Seats in the Turret,

1 Gun shield, 1L, Detent bracket,
2. Back of tenk commander's 15. Base of cushion,.
seat, 16,  Spring catch,
3+ Holes for sdiusting 17. Seat axis,.
Height of zeat. 18. Bracket for stowing back
L Brucket, of sighter's sest.
5. Tube, 19. Sighter's foot rest,
6. Cushion of tank 20,  Bracket of sighter's
commander' s zeat, sea t.
7. TFrame of seat. 21, Bracket of gun reising
8., Clamping screw, mechanisme
9. Back of sighter's 22, Grips for loader's
seat, seat,
10. RBracket, 23, Cushion of loader's
11, Cushicon of sighter's seat,
seat, 24, Runner,
12, Tank commsnder's 25, Housing of turrer
foot rest. runners., 50X1-HUM

i3« Holes for adjusting in
vertical and horizontal

position,
QFGRET
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50X1-HUM
INCOMPLETE RUSSIAN HANDBOOX - TITLE UNKNOWH
Subjoct:- repairs to (T-54) tank gun
50X1-HUM

Docunent "L"
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DETECTION OF DEFECTS AND REPAIR OF THE BREECH

Breech not opening wy hand 50X1-HUM

Press upwards on the 02-27 handle knod and turn the handle Sb 02-2 te opsn the
®reech inte the extreme rear position. Then the 02-21 handle stop should engage
behind the shoulder.of the 02=32 closing mechanism. Turning the Sb 02-2 handle
forward, try to open the Wwreech.

Reasons for the fault.

Jamming of the breech wedge as a result of bulging of the shell case

Pregs upwards on the 02-27 handle knod and turn the handle S» 02-2 to open the
breech inte the extreme rear position, then turming the handle forward and
simultaneously striking with a hammer slong the wooden amm, set on to the legding
tray, open the dreech.

Extract the jammed shell case using the Shp L41-302 extractor or eject ¥y means
of the discharger from the muzzle part.

Check the clearance Between the Wwreech face of the tude of the Wwarrel and the
front face of the slide, to do which insert into the chamber a shell case which
has een checked for defects, and which has a flange of 6.5 mm thickness, and close
the ®reech; +the Breech wedge should not reach the 02-11 sear of the wedge stop.

If no shell case which has ®sen checked for defects is available insert into
the chamber a spent case (with a non-pretruding case ), having first of all measured-
the thickness of ite flange, then close the ¥reech and using a clearance gauge,
measure the clearance »etween the breech face of the tube of the warrel and the
surface of the shell case flange.

The total dimension of the thickness of the shell case flange and the
clearance, measured with the clearance gauge, should not ke greater than 6.5 mm.

If the Breech closes with the checked shell case ingerted into the chamber
(the clearance betwesen the Breech face of the ®arrel tube and the front face of the
slide greater than 6.5 mm), set the face on to the wedge (chart 3).

FPracture er settling of the A51230-10 spring (diagrsm 1)

Press upwards on the 02-27 handle knok and turn the S 02~2 handle to open the
®reech to the extreme rear vosition. When this is done the 02-21 handle catch
should, under the influence of the spring, engage the 02-32 lever stop of the
closing mechanism and clamp tightly with its top to the surface of the lever step.

If the 02-21 catch does not engage the lever stop and does not clamp tightly
with its lip to the surface of the lever stop, replace the spring with one prepared
according to chart 4.

Jamming of the 02-18 piston in the seat of the 02~21 handle catch as a result
of bending of the piston rod (with guns of the first issue, diagram 1)

Knock out the 02-90 catch axis from the 02-25 handle, take off the 02-21 catch
and extract 02-18 piston.

Check whether the piston rod is curved,

If there is ¥ending straighten the piston. If after this the piston is
jammed, replace the piston with one prepared according to Appendix 1, sketch 131 or
in the case of wending of the rod replace the pleton Appendix 1, sketch 131) and
press the Bush into the 02-21 handle catch (sketeh 5). 50X1-HUM

Contortion.or chippins of the tip of the 02~21 handle catc on dij

Knock cut the 02-90 catch axis from the 02-25 handle and take off the catch,
(“""P;ﬂ

it i

ol 1
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Weld on to the catch tip a layer of metal 3-4 mm thick with an ES0A 4 mm
electrode and process (sketch 6).

Put the catch in place, press the 02-90 axis into the handle and punch the
axis in three places from both sides.

Assemble the breech and check how it opens. 50X1-HUM

When turning the 8 02-2 handle forward up to the moment when the handle is
stopped on the Wreech ring By the 02-28 rod the 02-21 catch should withdraw freely
out of the coupling with the 02-32 lever step of the closing mechaniem.

If the 02-21 catch does not withdraw freely fram the coupling with the lever
step, it is permissable to file the surface A of the 1lip of the catch, retaining
the shape of the 1ip (cp. sketch 6).

Prefection of the 02-13 cl beyond the surface of the breechk recess of the
sreech £ as a result of g fracture or settling of the A51230 spring of the clamp

Withdraw the ¥reech bleock wedge from the recess in the breech ring.

Clamp seme sort of rod on to the end of the 02-60 firing lever and release.

Under the influence of the spring the firing lever should return sharply te
its initial position; when this is done the end of the 02«13 clamp should net
preject beyond the surface of the wreech recess in the ®resch ring.

If the firing lever does not return to its initial position and the end eof
the clamp projects ®eyond the surface of the breech rscess in the dreech ring, then
replace the spring (Appendix 1).

Breech opened by hand with difficulty

Press upwards on the 02-27 handle knod and turn the S» 02-2 handle te open the
breech to the extreme rear positien, then turn the Sk 02-2 handle sharply forward
to its 1imit, open the ‘reech.

Beasons for defect:

Fracture of the 02-30 crankshaft roller (diagram 1)

Replace the 02-30 crankshaft roller ani the 02-31 roller stop (chart 5).
Dents or holes in the 02-33 socket (dimrram 1). Smooth the dents without
heating

Drill or punch out the dents and round off the edge of the hole, if dismantling
of the mechanism is impossidle.

Weld apertures in the socket with s E42 P 4 mm electrode and trim.

Projection of the heads of the 02-10 screws beyond the surface of the dreech
»lock wedge as a result of working leose spontansously

Tighten the screws to the limit, punch each screw in two places and trim it
flush with the surface of the wedge.

Cuts and scratches on the dearing surfaces of the breech block wedge and the
recess for the wedge in the Wreech ring ’

Withdruw the wedge and with a scraper or emooth—cut file remove the raised
metzl on the wedge and in the recess of the Breech ring for the wedge.

T

/Seratches
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Soratches on 13} e 11}
fer the crankshaft in the breech ring (2 on di 50X1-HUM

Withdraw the cranksbaft and with a scraper or smooth-cut file remove . the
raised metal on the crankshaft and in the recess of the dreech ring fer the erank-

shaft.

$P02-2 handle for opening the dreech not retained by the 02-28 red

Witk one hand raise the 02-25 handles to the limit and, supperting it in this
pesitien, with the other hand try to turn the S602-2 kandle wack without pressing
upwards on the 02-27 handle kned®; <the handle should not turn.

Reasens feor defect:

Fracture ep settling of the 02-23 knob spring gdiggu 12

Turn the 8¥02-2 handle to open the dreech inteo the rear pesitien. Press
upwards on the 02-27 handle kned and release. Under the influence of the sprimg
the knod should return sharply te its initial positien.

If the know dees net return to its initial pesitien, replace it with ome
prepared aceording te chart L. -

Presence of a 2.5 ma champfer en the lower end of the 02-28 rod {on guns ef
the firat issue; 5 on diagram 1! ‘

Xneck sut the AS51041-13 pin and withdraw the 02-28 red.

Weld a layer of metal en te the lewsT end of the red using the ES50A ﬁ 3 mm
slectrede and trim (sketoh 7).

Place the rod in place, preas in the A51041 pin and punch it from “oth sides,
then trim the ends of the pin.

Chanpfering on the breech ring milled under an angle of 30° (en 1 guns ef the
first issue; 4 en diagram 1)

Weld a layer of metal on te ihe champfer with a ESOA § 4 mm electrede and trim
the champfer under an angle of 35 (sketeh 8).

Breech Block wedge not retained in the extreme left pesitien

Open the Breech By hand and check whether the extracter Books retain the
dresch cleck wedge in the extreme left pesitien.

Reasons for defect:

Fracture ef the heoks ef the 02~-87 upper and 02-88 extracters (5 on diagram 1!

Replace the extracters (Appendix 1).

Fracture er settling of the 02-77 springs of the extracters ‘dima 12

Press upwards on the 02-27 handle kned and turn the Sb U2-2 te open the breech
inte the extreme rear pesitien. Then turn the handle ferward se that between the
02-80 step and the surface to the rear part of the 02-21 catch there is a clearance
of 3-4 mm, and, retaining the handle in this poaitien, press en the clamp of the
02-87 upper extracter with seme kind ef red and turn release. Then press oen the
clamp of the lewer 02-88 extracter and release. The 02-77 springs should press the
extracters sharply against the 02-9 sxtracter cams.

If the extracters de net press against the cams replace the 02-77 springs with
seme prepared according te ckart 4.

.
-
b

b

/Centertien
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Centertien of the adjoining surfaces of the shoulders of the upper 02-87 and
the lewer 02-88 sxtracters and the steps of tne 02—0 came ef the extracters on
diagram 1 50X1-HUM

Replace the extractors and the sxtractor cams {Appendix 1). Mt the 02-9
cams in pairs se that the difference in wmeasurement A on the right and the left is
ne mere than 0.1 mm,

Ad justment of the cam in the measurement A iz permissable with the preservatien
of the lewer part of the cam (sketck 9). :

Cavitiss on the surface of the sheulder of the 02-32 lsver of the opening
mechanim ]

on diazram 12

Weld on to the surfice of the shoulder ef the lever a layer ef metal, using
the E70 £ 4 mm slectrede, and trim 1t (sketch 10).

Contertien or shipping of the tip of the 02-21 catch of the handle (8 en
diagram 1

Cp. '"Breech nate onvening »y hand".

Inadequate tightening %y the 02-77 springs ef the extracters againgt the

extr.cter cams as a result >f inorsased depth of the £ 11 mm aperture in the
02~16 sleeves (in guns of the first issue; diagram 1)

The depth of the § 11 mm aperture in the 02-76 asleeve in suns ef the first
issue equals 24 mm, und in gung of the last issue the depth of the aperture is
decreased to 22 mm,

If after eliminsting defects 1-5 the ®reech “lock wedge will net stay in the
extreme left position, replace the 02-76 sleeve with one prepared accerding te
Appendix 1, sketch 132, -

Breech does net clese after Loading

Put a good shell-case in the chamber of the barrel. Then the wreech block
wedge should epen; i.e. up to the 02-11 catch stop.

The shell-case (on leading the opening of the breech is checked) should have ne
wicks in the flange, or hollows and protuderance ~f the primer cap weyend the shear
of the flange of the shell—case.

Caueses of defsct:

Settling er fructure >f the 02-35 clesing sprins (Ziagrem 1)

Adjust the tightened clesing spring wy means of the 02-39 adjusting nut.

If after ad;ustment the ®reech does not close (the wedze does not go up to the
02-11 catch stop) or the spring its droken, change the spring (Appendix 1).

The nommal height of the spring in its free positien ia 361 % 15 mm,

Hollews or holes in the 02-33 secket (diagram 1)

Cp. '"Breech opening ®y hand with difficulty", par: 2.

02-10 screw heads projecting above the surface of the Breech block wedge a8 a
result of coming leose (diagram 1)

Cp. '"Breech opening ®y hand with difficulty", para 3.

Bresch not spening Automatically

Check the opening of the breech Wy firing or artifical recoil ef the darrel.

. /Oon
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On the run out of the arrel the breech should open and the wedge should e in
the extreme left positien.

When preducing an artificial receil it is essential:
Att, C8™B 2,645
=~ to elevate the tipping parts of the gun 2-;;; ’ 324
~ te unscrew the 08-38 plug (diagram 3) frem the receil wraks cylinder amd in

its place screw in a connecting pipe, prepared accerding te sketch 11; to
the other end of the connecting pipe jein the hose of the air cylinder.

= te gently tumn on the tap of the cylinder; then the barrel will start te
receil;

- tp tum off the tap of the cylinder, whken the warrel has recoiled 300-310 mm;

- te secure the recoiled barrel By a weoden red f 50 mm, length 300-310 mm,
placed betwoen the face of the lewer end of the recuperater and the face of
the coupling of the barrel; iren ferrules with reunded edges are fitted te
the ends of the red;

~ to discennect the cylinder hose frem the cennecting pipe;

- te gently knoeck out the rod, at which the Barrel shoulé recoil; when
knocking out the rod, take care not to injure the hand when the barrel recoil

- unscrew the cennecting pipe frem the cylinder of the receil brake;

- after the air is forced from the »rake cylinder, check the gmount of fluid
in the receil ®raks and replace the 08~38 plug.

Causes of defect:
(Detection of defects, after having recoiled the barrel),

Fracture or settling of the 30-5 spring (diagram 4)

Press on the 30-51 catch from belew and release. Under the influence of the
spring the catch should retum sharply to its original position.

If the.catch does net return to its original position replace the spring by
one prepared according to chart 4.

Contexrtien of edge of the tooth of the 30~51 catch and the 30-52 step, as a
result ef which the 30-58 plunger does not detain the catch on diagram L

Trim the dents on the edge of the tooth of the catch and on the edge of the '
stop (sketch 12), taking off the minimum layer of metal.

If there are deep dents on the edge of the tooth of the catch removed the
welded joint, conneciing the 30-26 pin te the 30-51 catch, knock out the pin and
remove the 30«27 reller. '

Remove the Bevel sdge on the 30-26 pin (sketch 13).

Weld on to the edge of the tooth of the catch a layer of metal with an E70 f
L mm electrodge and then trim (sketch 1k).

Assemdle the opening mechaniam (without the 30-26 pin and 30-27 reller) and,
preducing an artificial receil, with the aid of g clearance gauge check on the
assembled how the surfaces of the teoth of the catch and the step adjoin at
height to %:;. diegram 4); it should we impossible to insert a 0,05 mm clearance
gauge ,

To ensure that the surfaces adjoin it is permissable to file the teoth of the

......

catch dowmn to Sige, ol

50X1-HUM
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After fin I 3
thermally - the temperature fer hardening is 850 C and for tempering 450-500C with
cooling in oil. Then put the roller in position, press in the pin, weld it to the
catch with an E42 f 5 mm electrode (sketch 15) and assemble the opening mechaniam.

Jamming of the 30-6 socket in the aperture of the 92.170 am of the catch
(diagram 4)

Trim the dents on the sockst.

Dents in the surface of the 30-58 plunger and in the semi-automatic 30-61 cam
as a result of which the Wreech wleck doss not epen completely and cleses straight=

away. (10 en diagram L).

Trim the dents in the surface of the plunger.

Weld a layer of metal with an E70 0 4 electrode on to one 30—61 semi-automati
cam and trim (sketoh 16).

Adjust the semi-automatic cam so that clearance "a" (cf. diagram 1) detwsen the
cam and the surface of the plunger when the Wreech is closed is no less than 1.5 mm,
and clearance "®" wetween the cam and the side surface of the plunger when the brosch
Wlock wedge is in the extreme left position, and when the extractor cams press
against the extractor shoulders as far as pessidle, is within the limits 0.5~1.5 mm,

Measure clearance "a" up to recoil, and clearance '"»" on run-out of the barrel,
when the ®reech is closed and the 30.58 plunger is in an extreme rear position.

To measure clearance '"»" it is sssential te:

~ press upwards on the 02-27 know (diagram 1) of the handle and turn wack the
Shb 02-2 handle mo far that the 02-21 catch of the hgndle engages the shoulder
of the 02-32 laver of the closing mechaniem;

= turn the S» 02-2 handle forward so far that the breech bleck wedge is
transpesed inte the extreme left position and, holding back the handle,
measure clearance "W",

Measure clearances "a" and '"b" with a clearance gauge.
After adjusting the cam check the opening of the breech at the counter-recoil

of the warrel and execute lecal themmal processing of the cgm with a hardening
temperature of 850 °C and a tempering temperature of 4L50=-500"C with cooling in oil,

SECRET

50X1-HUM
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30-58 Plunger Returns Sluggishly to its initial 50X1-HUM
position after autcematic opening of the breech

Reasons for fanlt: QEP.RF

e 30-h5 s

¢
guns of the first issue; diag, 4).

With a clearance gauge measure clearance "e" between the lower surface of
the breech ring and the coils of the spring; the clearance should be not less
than O, 5mm,

. If clearance "e" is less than 0,5mm trim the lower surface of the breech
ring in the place where it meets the spring with a scraper or file,

.. Practure or settling of the 30-55 spring (diag. 4). The normal weight of
the spring in the free position is 244 % 10mm,

Change the unserviceable spring (Appendix 1),

Firing pin not cocking

Open and close the breech, Using a metal rule check whether the firiang pin
protrudes beyond the face of the breech block wedge; the firing pin should not
protrude beyond the face of the wedge.

Reasons for fault:
. PFracture or settling of the A51230-13 apring (diag. 1).

Withdrew the breech block wedge from the recess of the breech ring, Cock
the A51605 firing pins by a tum of the lever of the 02-5 axis of the sear;
then the 02-3 catch of the sear should shift sharply into the extreme position,
If the sear catch does not move into its extreme position replace the spring
(Appendix 1),

. Contortion of the addoini:rlg edges of the 02,4 sear of the firing pin and
the 02-3 stop of the sear, (11 or diag 1),

Using an E70 6 hmm electrode weld a layer of metal 3-4mm thick on to the
edge of the firing pin sear and the edge of the sear stop and trimming
(sketches 17 and 13).

After welding and trimming execute local thermal treatment with a hardening
tesperature of 850 C and a tempering temperature of 450° = 500% with cooling in
oil,

. Dents on the side surfaces of the end of the 02-3 stop of the s ear and
grooves in the breech block wedge (12 on diag, 1).

Trim the raised metal,

Spontaneous Release of the Firing Pin
Perform a check in the following order:=-

- open the breech;

- close the breech, bring the 10-207 handle (diag.2) sharply back into the
extreme left position;

- check whether the firing pin is released. To do this insert a metal atreight
edge (a ruler will do) into the gap between the face of the wedge and
the shear of the tube and ensure that the striker pin does not protrude
beyond the face of the breech, 50X1-HUM

- effect a release of the firing pin, at which the characteristic click of
the release should be heard.

&
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Perform the ebove-mentioned check no less than five times, 50X1-HUM

Spontaneous release of the firing pin when the breech is clesing
is not permissible, o
Toagre
.‘!ALT

Resas .

. Fracture or sevtiing or tne ASTZIU=13 Spring (Uiag, ).

Cf "Piring pin not cocking", para,t.

Contortion of the adjoining edges of the 02l sear of the firing pin and
the 02-3 catch of the sear (13 on diag.1).

Cf., "Piring pin not cocking®, para,2.

Piring Pin not being released

Open and close the breech,

Effect a release of the firing pin using the electrical or the mechanical .
trigger and determine from the sound whether the firing pin has been released,
After this check, using a metal rule whether the striking pin protrudes beyond
the face of the breech block: the striking pin should protrude beyond the face
of the wedge,

Reasons for fault:

Cf, "Detecting defects and repair of the trigger mechanism, safety device
and cradle," faults - '

"Electrical trigger not working" paras.i-5 and "Mechanical trigger not
working)' paras,1-2 and in addition:

Fracture of 02-7 firing pin spring (A51230-103, diag,1)

Replace spring (Appendix 1),

NOTE. With guns of the latter issue the dimensions of the A51230-103 firing
pin spring are modified, The new spring is given the number 02-7, When
replacing unserviceable springs in guns of the first and latter issues usge
an 02-7 spring,

Shell Case not Extracted

Reasons for fault:

Fracture of the hooks of the upper 02-87 and lower 02-88 extractors

g15: on diagﬂ)

Replace the extractors (Appendix 1),

Dilation of the shell case

Extract the shell case from the chamber of the barrel using an Sbh1-302
hand extractor or force it from the muzzle end using a bell rammer,

Contortion of the adjoining surfaces of the shoulders of the upper 02, BZ and
lower 02, extractors and of the catches of the 02-9 cams of the extractors
(15 on diag, 1),

Cf., "Breech block wedge not retained in the extreme left positiom", para,3.

Misfires

Reasons for fault: . :
! 50X1-HUM

Primer cup screwsd in too deeply or incorrectly.

If the primer cup is screwed in too deeply, unscrew it so far that it is
flush with the bottom of the shellcase, If after this there is a miafire with

/tha
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depth of the depression in the primer cup greater than 0,6mm, replace the primer

cup,

In the firing mechanism,

Fracture, bending or settling of the A51605 striker pin (diag, 1).50x1-HUM

Withdraw the breech block wedge from the recess of the breech ring,

inspect the striker pin and measure, using the official A52415-1 gauge, how
far it comes out beyond in the face of the wedge.

The normal distance should be from 2 to 2, 38mm,

Replace the unserviceable firing pin by the spare or by one prepared

according to Appendix 1, sketch 133,

ragture or settling of the 02=7 firlnga spring (A51230-103 (diag, 1

If no fracture can be detected, fit a serviceable spring in place of the

one being checked and check whether the primer cup fractures,

been

Fracture of the primer cup when the newly fitted serviceable spring has
ritted indicates settling of the spring being tested,

If there is no serviceable spring available settling of the spring is

determined by its height.

with

The height in the free position should be:
02-7 springs - not less than 69mm, A51230-103 - not less than 71mm,

In the event of fracture or settling replace the 02-7 (A51230-103) spring
an 02-7 spring (Appendix 1),

In the operating mechanism

Eccentricity of the impact of the A51604-3 firing pin (diag.1).

Check the position of the firing pin dent on the primer cup, for which:

- unscrew the detonated primer cup from the shell case;

=~ unscrew the anvil and bush from the primer cup;

- correct the dent on the primer cup by blows along the knock-out rod,
fitted into the recess of the primer cup, after which trim the end of
the cup;

- screw the primer cup into the aperture of the shell sase;

- place the shell case in the chamber of the barrel and close the
breech;

- applying power of the arm to shell tray of the breech block wedge,
move the wedge as far as possible to the left and effect the release
of the firing pin;

- open the breech, turn the shell case through 180° and close the breech;

- again applying the power of the arm to the shell tray of the breech
block wedge, move the wedge as far to the left as possible and effect
the release of the firing pin;

~ withdraw the shell case from the chamber and measure distance A between
the contours of the dents of the striker pin (sketeh 1£0y4 UM

Distance A should be not greater than 6,5mm,
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If distance A is greater than 6,5 om replace the 02-30 roller of the
crank and the 02-31 stop of the roller (chart 5) and clear the roller groove
in the wedge, taking off the minimum layer of metal,

The maximum permissible breadth of the groove is 35 mm,

In the closing mechanism

Fracture or settling of the 02-35 closing spring (diag,1,)

Open and close the breech, Mark the position of the breech block wedge
by a line, which is drawn on the lower gulding surface of the wedge recess
of the breech ring along the end of the breech block wedge (on the shell tray
side), Then, turning the S 02~2 handle to open the breech into the extreme
rear position, trg to move the breech block wedge to the closing side,

After thie draw a second line on the lower grinding surface of the
wedge recess,

Deviation of the lines indicates settling of the closing spring,

If there is a deviation of the lines adjust the tightening of the spring
by the C2-89 adjusting nut, If even after this ad justment the breech block
wedge does not reach the second 1line on closing, replace the spring (Appendix 1),

If there is fracturing of the spring, replace it also,

02-11 Catch of the stop does not retain the breech
block wedge in the closed position

Reasons for fault:

Fracture or settling of the A51230-16 spring (diag,1).

Open the breech, press upwards on the 02-11 catch ‘of the stop and release,

The catch should spring sharply back into its initial position under the
influence of the spring,

If the catch does not return to its initial position, replace the spring
by one prepared according to chart i,

Jamning of the 02-11 catch of the stop in the recess of the breech rin
caused by dents on the surface of the catch or bending of the shaft 113 on

diag, 1

If there are any dents on the surface of the catch trim the raised metal,
Check by the paint if the surface of the stop catch and the surface of the groove
of the wedgs adjoin,

Straighten the catch if the shaft of the stop catch is bent,

Ui .
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Holes and Gaps in the Quter vyziuaer ur
The Recurerator

Smell holes in the outer cylinder of the recuperalor ere permissible I~ ~"
there are no splits and if tne holes do not interfere with the assembly
of the recuperator, or tne withdrawal and installation of ihe recuperator in
the recesses of the cradle.

Weld up gaps up to 15 mm, and those greater than 15 mm but not greater
than 80 x 80 mm seal with a plate,

Holes which interfere with the asseumbly of the recuperater and also the
withdrawal and installat:.n of the recuperator in the rccesses of the cradle
should be eliminated by cutting out the damaged parts and sealing them with
plates.

If the dimensions of the gaps are greater than those shewn above, replace
the recuperatcr (Appendix 1).

Detection of Defects and Repair of the Elevating and compensating
Mechanism.

The sealing of holes in cylinders is only permitted in wartime,

Stiff movement of the Elevating Mechaniam

Set tne hingsd shield in the action position and susvend a v,5 Kg weight
on the rear side of the shield.

Check the working of the elevaiing mechanism, adding angles of elevation
to the tipping part of the gun from - 5° to + 18°.

The mechanism should work smoothly. The pull on the nandle of the hand-
wheel to set it in motion should be not greater than & Kg.

After measuring the pull take off the weight hung on the rear side of the
shield,

Reasons for fault:

In the engagement of the teeth of the rack and the spindle from the elevating
mechanism cog wheel.

. Scratcnes, nicks and dents on the teeth of the 21 - 416 spindle from
the cog wheel and on the teeth of the 09- 175 rack of the elevating mechanism

(diagram 5).

Trim the raised metal.

In the mechanism of the worm gear

. 21 - 209 worm clamped tightly by the 21 = 421 nut (diagram 5).

Take off the 21 - 422 stop wire and unscrew the A51006 - 7 screw
(451066 - 136),

Test the turning of the hand-wheel, at the same time unscrewing and
serewing up the 21 - 421 mt.

By means of the 21 - 421 nut adjust the turning of the worm so that the
hand-wheel turns lig\l;xtly and the worm has no axial looseness.

[ . E : ;
Vi - LIRS & SIS B VU .
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After finishing this adjustment stop t E 1 = 421 plug with the A51006 = 7
screw (451066 - 135) and the 21 - 422 wire. '

Clamping of the 113 -~ 12 springz not adjusted on the compensating mechanism
which is being adjusted. 50X1-HUM

Inscrew the 113 - 15 lock nut uv to the stop into the end of the 113 -~ 11
shaft.

By slackening or tightening the 113 - 14 clamping nut, adjust one
tightness of the 113 - 12 spring so that when the angle of elevation of the
barrel is incressed or decreased the elevating mechanism works smoothly, and
the tull exerted on the fly-wheel of the mechanism to set it in motion is
not more than o Kg.

After adjustment screw the 113 - 15 locking nut fully into the clamping
nut and measure the distance "a" between the fall of the locking mut and the
fall of the end of the rod; the distance "a" should be between the limits
0 =~ 35 mm.

If adjustment of the compensating mechanism is not successful (in the
absence of faults 1, 2, 5 and 6), and also if the 113 - 12 spring is fractured,
replace the spring (Appendix 1).

Fracture or settling of the 113 = 19 (113 =~ 10) spring in the unmadjusted
compensating mechanism (diagrem 6).

The normal height of the spring in its free position is as follows:
+ 8

113 = 19 springs in guns of the latter issue 347- L mm and
sorings (113 = 10) in guns of the first issue = 4147 24 umm.

Replace the unserviceable spring (Aprendix 1).

In the coupling of the cradle with the trunnions,

Fracture of the 17 - 71 needle of the trunnions (diagram 5).

With the trunnions from the bracket of the turret of the tank. Dismantle
the trunnions; when doing this ensure that the needle bearings are not scattered.

If there are any fractures or splits on the needles replace the needles
(Appendix 1).

Dents from the 17 = 71 needles on the 17 - 71 needles on the 17 ~ 80 or
17 = 84 left trunnion collar and the right 17 = 82 or 17 = 85 collar in
guns of the last issue or (17 = 80) in guns of the first issue and on the
intermal surface of the 17 - 70 sleeve(20 on diagrem 5).

e
1
Lioge ]
=R
e
]

50X1-HUM
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If after eliminating the defects, shewn in paragraphs 1-4 the power exerted
on the handle of the hand-wheel of the elevating mechanism to set it in motion
is greater than 6 kg replace the left St 47-47 and the right Sb 17-18 trunnions
in guns of the last issue or 5b 17-15 trunnions in guns of theggx{_HUMUE
(Appendix 1 Je

Increased Full Vertical Unsteadiness of the Tipoing Part
of the Gun

Mani?ulating the elevating mechanism of the weapon, bring the barrel to
the horizontal,

Press upwards from below on the rmuzzle end of the barrel employing a
pressure of sbout 25 kg and supporting the barrer in this position, using the
handle of the 10-53 worm of the spirit level bring the bubble of the spirit
level to the middle and note the reading of the level, Then presas down on
the muzzle end of the barrel from above with the same pressure and supporting
the barrel in this position once again bring the spirit level bubble to the middle
and note the reaiing.

The difference between the readings of spirit level shows tlie gize of
the full vertical unsteadiness in wmts,

Maks this check every 50 miis up to the maximum angle of elevation,

& full vertical unsteadiness greater than 6 mils is not permitted.
Reasons ror fault:-

Incressed clearance (greater than 1.2 mn) between the adjoining teeth of

the 09,175 rack of the elevating mechanism and the teeth of the 21,416 shaft
Trom the cog wheel (diag, 5).

Measure the clearance between the teeth of the rack amd the teeth of the
shaft from the cog-wheel at several angles of elevating for winch: -

- insert between the teeth {along the length of the tooth) a lead plate of
gauge 2 x 6 am and length 60 mim;

~ turning the flywheel of the elevating mechanism, compress the plate and
withdraw it;

- messure the minimere thickness of the plate at both ends: the thickness
of the plate shews the size of the clearance between the teeth,

The clearance shouid be unitorm along the whole length of the tooth and
should be no greater than 1.2 mm,

Ln unecual clearsnce between the teeth indicates bending of the bracket
of the tank,

In the case of megligible bending of the bracket of the tank and a
slearance between the teeth no greater than 1.2 mm eliminate the bending of the
teeth when they engage the cog-wheel with the rack by fixing a strip of any
kind of steel up to 1.5 mm thick between the housing of the elevating
mechanism and the bracket of the tank, held in place by bolts., The strip
should be held by not less than two bolts.

After fixing the strip check how the teeth of the cog-wheel engage the
teeth of the rack by taking impressions of the teeth on a %iﬁ%? ﬁtﬂ@ﬁper
passed between the teeth. -

SECRET
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A clearance up to 1.4 mm may be allowed if the clearance where the
tecth of the 21+118 rim of the worm gear meet the thread of the 21-209
worm is no greater than 2,0 mm and the clearzrces in the renaining couplings,
affecting ihe vertical unsteadiness of the tipping part of the gun, are
normal. 50X1-HUM

The total length of the imgressions of cach tuoth on the paper should be
not less than 42 rm,

If the total lenzih of the impressions is iess than 42 mm scrape the
teeth of the rack and the shafsi,

If fixing the strip does not succeed in eliminating the bending in the
engaging of the teeth, and alsc if the clearance is greater than 1,2 mm do as
follows, .

In the case of unequal clearance in the engaging of the gears straighten
the bracket of the tank when it has been heated.

To eliminate possible bending of the teeth after straightening the bracket
of the tank it is permissable to fix under the housing of the elevating
mechanism a strip of any kind of steel up to 1.y mr thick.

After fixing the strip check how the teeth engaye by taking impressions
on a piece of paper, as shewn above, and also check the deviation of the
end of the tocth of the shaft from the cog-wheel in relaticn to the tooth of
the rack; a deviation greater than 8 om is not permissable,

In the case of a uniform clearance in the engaging of the gears greater
than 1.2 mm adjust the engaging of the teeth using &n oia cam sleeve or using a
new cam sleeve (chart 16, or by moving the rack of the elevating mechanism
(chart 17).

Axial unsteadiness of the 21-209 worm (diag 5)

Check whether there is any-axial unsteadiness of the worm, No
unsteadiness is permissable,

If there is any unsteadiness tighten the 21-421 nut so that the worm
has no axial unsteadiness and the hand-wheel turns easily,

After adjusting stop the 21421 nut by the A 51066-7 (A51066-136) screw,

Heat using a gas torch. and 21-422 wire.

Wear of the apertures of the 21-35 and the 21-410 sleeves, of the Jjournal
of the 21-416 shaft from the cog-wheel ani of the external cylindrical
surface of the 21412 clemping sleeve (diay 5.

Dismntle the elevating mechanism.

Keasure the diaueters of the apertures of the sleeves, the diameter of
the jowrnal of the shaft from the cog-wheel and external diameter of the

clamping sleeve,

The difference in diameters in each junction should be not greéter than
0.5 mm, 50X1-HUM

If the difference is greater thg.&r?RbEn_ll_n replace the sleeves (chart 18).
o

/Aear
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Wear of the level surtaces oI tne
21418 rim of the worm gear (diag 5).

Diamantle the elevating mechanism

Remove the lubricating oil from the level surfaces of the friction
cone and the worm gear rim and rub them dry.

Check by paint how the level surfaces adjoin; the adjoining should be
not less than 70js, and the imprint of the paint should be spread evenly along
the whole surface.

If the level surfaces adjoin less than 70, and the imprint of the paint
is spread unevenly, then rub the friction cone with GOI paste along the
rim of the worm gear. :

After abrasion assemble the elevating mechanism without the 21-413 cap
and check the moment of the friction epparatus on to the 21416 shaft from
the cog-wheel,

The moment on to the shaft from the cog-wheel should be M = 34000 + + 2000

kg/om?.
In order to dieck the moment:-
- Pix the elevating mechanism on the stand (Appendix 12):

- put on to the teeth of the 21 416 shaft from the cog-whecl the special
key (Appendix 13) in such a way that the handle of the key is in the
horizontal position;

- put on to the handle of the key a pipe, armd on to the end part of the
pipe at distance "1" from the centre of the 21-416 shaft; from the
cog-wheel suspend a weight ngY, creating moment Mi=Ql+Mo = 34000
kz/cmé, where Mo = moment from the weight of the key handle and the

pipe.

Under the influence of the moment M, the shaft from the cog-wheel should
not turn. If the shaft from the cog-wheel turns tighten the friction cone,
screwing up the 21-409 nut sufficiently, so that at moment M, the shaft from
the cog-wheel does not turn.

Then once again set the key with the pipe in the horizontal gosition and
create moment Mp=QqlidMo = 36000 xg/cm? (or M2=QL,+Mo = 3600 kg/cm?).

Moment Mo may be created at the expence of a variation of weight & or
distance L.

Under the influence of moment M2 the shaft from the cog-wheel should
turn,

If the shaft does not turn, slacken the clamping of the friction cone,
unscrewing the 21-409 nut sufficiently so that at moment M2 the shaft turns,

After this once again perform a check at moment M.

After checking and regulating the moment on to the shaft from the
cog-wheel check the position of the line on the 21-409 nut in relation to the
line on the external surface of the 21 412 clamping sleeve, If the lines do
not correspond, thenr emove the line on the nut and draw a new one of depth
and breadth 0.5mn against the line on the external surface of the clamping
sleeve, Fill in the line with red lacquer,

OF‘Q e
-"‘-*Ti:gﬂ

50X1-HUM
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Replace the 21-413 cap and set the elevating mechanism in plac50X1-HUM

Fracture of the teeth of the 09-175 Rack of the Elevating
Mechaniam and the teeth of the 21<416 shaft from the cog-wheel

In the case of a tooth of the rack fracturing to no more than half the
length of the tooth weld on to the demaged tooth a layer of metal, using an
ESOA g 4 mm electrode,.and trim it according to a template prepared according
to a profile of a serviceable tooth,

In the case of fracture ,oﬁ .@},?oth of the rack to more than half the
length of the tooth or 50X1-HUM
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Increased Piay of the Elevating MechamggfgﬁET
v 50X1-HUM
‘(grcuLcr than | turn of the “lvewheal)
Fix o wire irﬂlk‘:ator (arrotﬂ) on th L TLX UL LT wrovaLlIyl

mechanism, so that its emd is by the rim of the elevating mechanism hand-wheel,

Depress thec tari2l 1-0,

Pick cut the play of the elevaling mechanism by = turn of the fly-wheel in
the "elevation" direction, .t the same *ime bringing the tup of the central
square of the telescopiz jcinted i lt into the point of the mark,

Mark the positicrn of the c.d-wheel according to the indicator by a line on
the externsl swface of the rim,

Turning the fly-wheel siowly tuck in the opposite direction up to the
noment when the top of the central square of the sight moves away from the point
ol the nark, once more mork by a line according to the indicator the second
position of the hund-wheel,

The angular deviation of the line on the rim of the hand-wheel gives the
size of the play of the mechanisr; the play should be not greater than a % twrn
of the hani-vheel,

Reasons for fault:

Cf. "Increassd full vertical unsteadiness of the tipping raxrt 6 of the
weapon" , paragraphs 1~6 and in addition:-

Unsteadiness of the hand-wheel on the 24 ~-209 worm {diag 5).

Check whether there is any unsteadiness of the hand-wheel on the worm,

Unsteadiness is not permitted.

If the hani-wheel is unsteedy triw the key grooves of the A51910-253 boss
and the worm, taking off the minimum layer of metal possible; prepare an
A51050-21 dowel according to Appendix 1, sketch 149 and fit it in so that there
is no unsteadiness of the hand-wheel on the worm,

Elevating Mechanism Yields on Discharge

This is determined from the documents accompanying the weapon from the
military unit which sent the gun for repair, or from the informetion given by
the personnel bringing it.

The eleveting mechanism should not yield on discharge.

- Any knocking down of the laying after discharge greater than 1 mil is not
permissable,

Reasons for fault:e

21419 friction cone loosely clamped by the 21-:09 . nut (diag 5)

Unscrew the three A51061-8 screws and withdraw the 21413 cap.

Clamp the friction cone, screwing up the 21-409 nut; in this case a
deviation of the line on the 21-409 nut in relation to the line on the external
surface of the 21412 clamping sleeve is permitted if it is no greater than 3
of a turn of the nut,

If after clamping the friction cone the elevating mechanism yields on
discharge, dismantle it, examine the 21-4.20 plate springs and with a depth .
gauge measure height A of each spring (sketch 31), '

Height A of i hould b 1 0. .
eig of a spring sho ¢ not less than 10.9 m 50X1-HUM

In the case of settling or fracture of a spring replace it (Appendix 1)
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Wear of the apertures of the 21-6 sleeves and the journals of the 21-209

worm (diag 5).

Measure the diameters of the apertures of the sleeves and the dignyq_HUM
of the journals of the worm,

The difference in diameters in each junction should be not greatezy i p
0.6 mn, 50X1-HUM

If the difference is greater than 0.6 mm replace the sleeves (Appendix 1,
sketch 148).

ATter pressing the 21-6 sleeves into the 21-214 housing and the 21 -208 sleeve
cut in the sleeves a groove for lubrication (sketches 27 and 28).

To eliminate possible catching of the worm journals in the sleeves (after
pressing in) it is permissable to scrape the outer surface of the slesves,

When replacing the 21-6 sleeve in the 21-208 sleeve in guns of the first
issue do as follows:-

t

cut a groove on ti‘lc external surface of the 21-208 sleeve ( Cf, sketch 28);
- press the 2i-6 sleeve into the 21-208 sleeve;

- cut a thread M8 x 1,25 in the 21-214 housing (sketch 29);

« grepare an A51054~3 screw (aépendix 1, sketch 150);

- stop the 21-208 sleeve with the A51064-3 screw.

Wear of the grooves in the junction of the 21419 friction cone and the
21417 bearing flange with the 21-416 shaft from the cog-wheel (diag 5).

Measure the breadth of the grooves of the friction cone, the bearing flange
and the shaft from the cog-wheel,

The difference in dimensions in each junction should be not greater than
0.5 mm,

With a difference greater then O.5mm trim the grooves in the friction cone
ard the bearing flange, weld on to all the groove shoulders (on one side) of the
cog-wheel shaft a 2.3 mm layer of metal with an E50A 6 4 mm electrode and trim
them on both sides (sketch 30}, o

Wear in the joining of the teeth of the 21-418 rim of the worm gear with
the thread of the 21-209 worm (diag 5/.

Measure the thickness of the teeth of the worm gear rim at a distance of
4,6 mm from the top of the teeth and the thickness of the thread of the worm at a
distance of 4.5 mn from the top of the-~thread.

The difference between the spacing of the 14.13 mm thread and the sum of
the thickness of the tooth of the worm gear rim and the thickness of the thread
of the worm should be not greater than 1.2 mm,

Wwith a difference greater than 1,2 mm replace the Sb 21-55 worm gear.

4 clearance of up to 2.0 mm may be permitted, if the clearance in the
linking of the teetl of the 09-175 rack with the teeth of the 21-416 shaf't from
- the cog-wheel is not yreater than 1.4 im, and the clearances in the remaining
linkings, affecting the vertical unsteadiness of the tipping part of the gun,
sre norrml.and the worm (Appendix 1). After assembling the elevating
mechanism check the moment - of the friction apparatus on to the 21-416 shaft
from the cog-wheel (cf "Elevating mechanism yields on discharge", paragreph 2).

' 50X1-HUM

QE"FF-

Declassified in Part - Sanitized Copy Approved for Release 2013/02/27 : CIA-RDP80T00246A028600550001-4



- ANOXA1-HIIM
Declassified in Part - Sanitized Copy Approved for Release 2013/02/27 : CIA-RDP80T00246A028600550001-4

o

SEGBY:‘}

GLEPLEL 1Y \

Particulars regarding the use of tanks

Taking into account particulars for tne use of tanks under various conditions

following rules are given in this manual to insure keeping the tank in a
proper condition.

Getting tank ready for use in summer,

In order to get tank re.dy in summer one has to apply technical maintenance
No. 2 or 3 and additionally :-

- clean armament and its mounting, eliminate noticed faults and
replace winter lubricant by summer type.

- fill fuel system with summer fuel.

- drain cooling system of anti-freeze mixture; and flush the system
with hot water; in case the engine has run hot one must flush the
cooling system with a mixtare of 1 Kg. of soda and 7 5 Kg.of kerosene per
10 litres of water;

~ 8switeh off preheater from the cooling system;

clean preheater cooler from fouling.

Way of cleaning cooling system

- £111 the cooling system with the mixture as per above; start engine,
let it work for 10 - 15 min, then leave mixture in the system for some
10 - 12 hours.

- start engine again, let it warm up, then stop it,

- drain mixture and flush system with clean water.

- £111 cooling system with clean sweet water,

It is forbidden to flash the cooling system with caustic soda for it
might damage the bakelite surface.

In case of necessity radiator surface could be cleaned with a brush
then radiator blown through with compressed air.

In order to avoid radiator's surface getting dirty, latter should be
kept dry, no water spilt and any leakages stopped.

Particular rules to be observed when using tank in high temperature and
in air filled with dust,

High air temperature brings up heating of tank components,increased
use of water of the cooling system and of electrolite in the batteries, it
also worsens working conditions of the crew.

Dust (sand) penetrating inside the tank and settling on its parts
worsens cooling conditions and stiffens working of traversing and elevating
hand wheels and also of control pedals and levers,

Dusty air lowers considerably visibility through observation devices,
especially when moving in a column,

In order to obtain tanks normal work ig ,hi,&h...temperatures and in Anatv
air it is essential:~ 50X1-HUM
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1. To watch carefully thermometers, not to allow engine overheating.
In order to prevent overheating the cooling system should be filled
to capacity, radiator surface clean and the sealing of the engine
compartment in good order.

2. At short halts the heating of the running gear and the final drive
should be checked, in order not to admit engine overheating.
Particular attention should be ziven to the heating of fourth
and fifth road wheels. In case of an overheating of one of the
road wheels - ascertain its reason and if necessary disassemble
and replace the faulty parts, In case of considerable overheating
of road wheel-rubber rims one should drive at reduced speed,

3. In order to prevent dust getting in, tank should be refuelled Wwith.
the help of a fuel pump. Before removing plugs of fuel tanks and
points of lubrication these should be thoroughly cleaned,

Holes in fuel tank plugs must be cleaned, even washed, to give
access of air to the tanks,

All fuel and lubricants containers must be well closed..

4o All servicing of filters and air-cleaner should be carried out
indoors. When these are removed, all openings in the body of the
fiiter and tubes must be well closed to prevent dust penetration,
Air-cleaner magazine should pe flushed 2 = 3 times, each time
changing the fluid. For a more thorough cleaning the magazine
should be blown through with compressed air,

5« During the move lubricants should be removed from parts subject
to friction (such as -ear quadrant, rece teeth, traversing and
elevating gear, hatch hinges, louvres, hinges etc.) as it collects
dust and this leads to stiffening up of the parts.

6. When there is a considerable increase in the work of control pedals
and levers these hinges and bearings, should be cleaned and washed
with fuel.

7« Every 5 - 6 days the level of electrolite in batteries should be
checked, dust and dirt removed, plug holes cleaned, distilled
water added, battery cover rubbed with a clean cloth.

Particuwlar features of using tanks in bad ground conditions

- Naturel obstacles such as rivers, lakes and marshes and also much softer
ground due to rains and spring slush considerably reduce tanks' speed
and manoeuvreability, '

The state of roads in early spring and during the period of rains
affect in the first place tank running gear bearings due to penetration
of wmter,slush and sand. Dirt and sand wear out the running gear
bearings, It is therefore essential not to admit any defect in
the fastening of labyrinth packing covers, supporting bearings and
adjusting idler wheels.

Negotiating difficult particularly waterlogged sections of roads
leads to considerable overloading of components of the transmission
and of the engine, consequently to their overheating.

The maintenance of a tank during period of bad roads is mowe difficult
and requires more time,

In order to ensure correct tank use one should ease track tension.

/Preparing
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Preparing tank to negotiateé a 1ord

Before negotiating a ford up to 1.4 in. deep it is essential:

t

to check belly access plates.

to shut driver-mechanic's hatch. Ay, to CS B .3,645,324

to put on gun and MG muzzle covers.

to insert rubber plug in apertures for the hull MG in the upper
glacis plate.

to cneck track tension and if necessary adjust.

check the storage and security of the tow rope; free ends of which
are fastened to the turret.

After the ecrossing, it is essential to make sure there is no water in the

hull.

Should there be any water in it, the tank is put on an inclined

plane and water dreined through access plates,

Preparing to use tanks in winter.

When acting in cold weather it is essential to carry out technical
servicing No. 2 and No. 3 and additionally:

to refuel the tanks with winter fuel instead of summer fuel, then
start engine and drain remaining summer fuel from pipes, filters and
feed ramp;

clean dirt from controlling openings of engine block;

check heating system;

connect preheater with the system, turning the handle so as to make
visible inscription "VKC" ("on") looking on it from above;

check state of rediators;
drain water from the system, hoses and their connections;
i1l cooling system with anti-freeze,

If cooling system will not be re-filled it is essential to turn the
crankshaft two or three times without fuel;

to pump in § - 6 litres of anti-freese through radiator opening;

drain thie anti-freeze; leave open drain cock. opening and radiator
opening while the tank is stationary.

check condition of tarpaulin and "heating carpet”.

i
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Characteristics of using tanks in temperatures below Zero.

It takes a longer time to start tank engine in low temperatures and danger
arises that damage might be done to the engine, (bearings might run, or
engine seize) when starting it, should one not observe rules in preparing it,
this would also complicate crew's worke

In order to simplify engine starting and creating normal c onditions of
work after having started it, engine should be heated up with the help of a
"forced feed pre-heater", placed in the tank.

To avoid possible damage to components of the power transmission and

running gear (in temperatures - 30 centigrade or more) one must start on
2nd gear, switching on epicyclic gear train .

Use of vre~heater,

Pre-heater is used to heat engine before starting it when air temperature
is below 5°C,

. When using pre-heater tank must be placed on horizontal plane. An
inclination of Pmight be admitted. Pre-heater can work on electrical or
hand gear. When working on hand gear the handle should be fitted and then
turned making 60 ~ 70 revolutions per minute. In order to reduce effort
on the handle the electrical belt drive should be removed.

To start pre-heater

- open bottom access plate intended to let out exhaust gases; in order
to achieve it, unscrew the nut of the plate's cover until it touches
handle, press it as far as possible and turn access plate cover
through 180°.

= replace handle of pre~heater hand gear;

= connect fuel pump with any group of fuel tanks £ill pre~heater and
engine fuel pumps by way of hand pump;

= switch on batteries;

- switch on spiral heater plug and about 1 minute later begin slowly to
turn hand gear in reverse direction without checking handle's move; -

= after ignition of mixture reverse imrediately direction of turning
of handle, switch on electric pump gear and quickly take off hand
gear handle,

When warmed up and pre-heater works well (that is when fuel in engine
can ignite without heater plug) switch off heater plug and continue.system's
warming up, Pre-heater's normal working is chameterized by intensive. . .
rise in temperature of cooling fluid and smokeless exhaust gases leaving
pre~heater.

If the resistance on the handle is ‘great and turning is difficult or
impossible it is essential to turn shaft of the electric motor and of the
injector pump for several revolutions by hand, using the driving belt,

If this is impossible remove the belt,operate pre-heater by hand and 18t it
work 10 = 15 minutes after which replace the belt and start electric motor.

In order to reduce resistance in turning the handle one may pour into
the cavity of the pre-heater injecfgor pump 25 -~ 30 gr, of diesel fuel (in
case air temperature is below - 30°C, ),

Should the pre-heater refuse to start or work irregularly all air
should be let out of its fuel pump turning air plug 3 = 5 times in order

/to
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to make fuel flow
tightly screwed up.

After pre-heater has stopped workin
1-2 minutes in order to clear air of exhaust gases, Access plate should
then be closed, valves being screwed tightly and axis handle turned upwerds,

Order in which engine should be warmed up in low temperature

Before starting the engine it is essential to have an inspection of the
tank; any defects should be corrected and the engine warmed up.

° It is strietly forbidden to start a cold engine in a temperature below
5°C (i.e. without using the pre-heater).

When fitting the cooling system with anti-freeze and the lubricating
system with oil, the engine should be wermed up in the following way:

- batteries should be placed in the tank;

~ tarpaulin removed on the left side in order to let exhaust gas
out of pre~heater and engine;

- pre-heater started and engine warmed up to anti-freeze temperature
reaching 80° - 90° C. (according to panel thermometer); temperature
in system might be allowed to rise up to 90 =~ 100°C while pre-heater
is working :

- the lubricating pump switched on for a short period of 3--5seconds in
order to obtuin an oil pressure not less than 3 Kg./1 sq. om;
pre-heater switched off and engine started as explained in Chapter 13.

In case the required pressure had not been obtained at first attempt
it should be repeated. The pumo might be switched on for up to six times
with intervals of 15 - 20 sec. Should the required oil pressure not been
obtained even after six attempts, start pre-heater and repeat warming up of
the engine until anti-freeze temperature has reached 95° - 100°C. when
pre-heater should be stopped, oil pressure brought up to 3 Kg./1 8q. cm.
by means of the oil pump and engine started. In case even this procedure
should not give the required pressure, allow a 10 minute pause and then

- switch on pre-heater and repeat the warming up and starting of engine.

If the oil pump's gears refuse to turn due to thick oil it is
forbidden to keep pump switched on for more than 5 seconds as it might
lead to the burning out of the windings of the electric motor.

When the oil pump functions it is not advisable to have it switched
on for more than 10 sec, as it might lead to a large amount of oil being
pumped from the ocil tank to the engine craenkcase.

When tank c ooling system is filled with water (which is allowed in’
exceptional cases if there is no anti-freeze available) one should prepare
to start engine in the following wayi

- batteries should be placed in the tank; : .

-~ moke sure that anti-freeze drain cock is open;
pour water of 90°v - 95% through radiator nozzle and as soon as hot

water will flow out of drein cock, close it and pour in another
30 « 50 litres of hot water;

start pre-heater and fill cooling system up to normal level;

50X1-HUM
- screw up plugs of radiator ovening and of drain cock;

- warn

/How to
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How to warm up tank in field condifcions

It is with pre-heater's help that the tank is kept ready to move after
prolonged halts (should these be necessary) in wintry weather. In this
case anti-freese and oil are not drained, '

To keep the tank ready to move the following conditions must be observed:

- choose a sheltered horigontal plane to be occupied by the tank;

= close all hatches and louvres;

= cover all louvres with carpets ?

«~ cover tank with tarpaulin and put some snow on the edges of the tarpaulin
where it touches the groumd;

- observe regularly, according to panel thermometer, the temperature of
anti-freeze in the system;

o o
- should its temperature fall to 35 - 4O C. remove tarpaulin on the
left side to allow exhaust gases out of pre-heater and have it started;

= Warm up engine up to antifreeze temperature of 95° - 10Pc.
and switch off pre-heater;

~ cover tanks left side with tarpaulin,

For the duration of the halt whenever the anti-freeze tempereture falls
to 35% - 40°C the werming up of the tank should be carried out as per above.

Temperature should be watched by means of the instrument panel thermometer.

" In cases where the cooling system has becn filled with water the following
measures must be taken to keep the tank in readiness:

- warm it up as explained earlier;

~ switch og pre-hgater every 30 mimutes and bring water temperature
up to 95 =~ 1007, when this is reached switch it off.

When the engine is being warmed up with the aid of the pre~heater the
hand gear should be used as a precautionary measure against the batteries
going flat,

50X1-HUM
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