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General

Tank 103 B has a combat weight of 39, 7 tons, The weapons consists
of a 10.5 ¢m cannon, two fixed and one outside machine gun. The
cannon and the two fixed machine guns are mounted in the vehicle bedy
in such a manner that they can be aimed at the target with the entire
vehicle. In addition to the outside machine gun there is a smoke ejec-
tor for protection of the vehicle,

The engine aggregate is constituted of a diesel engine and a gas turbine,
both of the multi-fuel type. The engines can be utilized individually or
in combination. The power transmission includes an automatic gear
box as well as a manually operated gear box with two forward speeds
and two reverse speeds,

The vehicle springs are hydropneumatic which means that the spring
mechanisms operate with oil and gas (nitrogen gas).

The vehicle is operated with the aid of a hydraulic and an electro-~
hydraulic servo system. The maneuverings (driving, aiming, loading
and firing) can be performed by one man.

The radio equipment consists of two radio transmitters (Ra 421) as well
as an intercom system, an outside telephone and remote control
equipment,

The vehicle carries a fording equipment. Forward movement and
maneuvering through water is accomplished with the ordinary aggregate
for driving. '

The crew consists of three men: the tank commander {also a gunner/
driver), gunner/driver and the backwards driver.
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¥ Outside Machine Gun Gunner/drivers Sight
Commanders Sight Fixed Machine Guns

AA-support

Fig. 3. Left Front View of Vehicle

GT air intake Smoke Ejektor Outside Telephone Antennas

Link Chains 18 tons

Fig, 4. Left Rear View of Vehicle



Frame with Fording Bellow
Axuiliary Box

Bellow Rod Center Rod Water Trap L.ink Chain

Fig, 5. Right Front View of Vehicle

Acessories Box No 2

Assesories Box No 3

q —
Rear Armor with Hatches
Exhaust Port

Fig. 6, Right Rear View of Vehicle .
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Data

Weight and Dimensions, etc.

Vehicle Supply Identification v v v iernennnsons MB230-103021
Vehicle Supply Name .. oi it viiiiiiveviineneeees STRYV 103 B MT
Combat Weight (without fording equipment) ......... 39,7 tons

3o

Length
with the cannon ...t iiieiinsriennnoeanes 8.99m
without the cannon vt ii sttt sneeenneses 7.60m
without cannon and accessories boxes .v.vv0ev. 7.04 m
Width
without fording equipment ....vveeuirnnernnanas 3.42 m
with fording equipment ... ..ttt iinsenee.. 3.63m
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Fig, 8, Vehicle, rear view

[V]e]

Height
with observation cupola . ..viirieenriinearine. 2.14m
with observation cupola and machine gun..,.... 2,43 m
up to barrel center line at the muzzle,
horizontal vehicle ... it iieiinerenas, 1.70m



Normal vehicle clearance with vehicle in
horizontal position

under vehicle center vvveyvevenunan.,

at inner track edge.vi vt i i,
lLow vehicle clearance: Height gauge
reduced DY L.l i i i e e s
Center height on the front wheel {vehicle
in horizontzl position) . vuuiveriin s
Distance between tracks (between track
center lines) v iniinnnrniininnnnnnas
Track

Width i i i e e e

numbezr of links per track {(new) .....

ground contact length ... .........
Specific track pressure

MaXimum Pressure «uoaeeveneenanns

PNEAN PTESSULE v e v vnvansnneesnss
Specific engine power, gross ...........

Performance

Rozd speed, mMaxX touiiiiinnnnenrnnennss

.

.

3

0,50 m
0.4l m

0.12 m

0,67 m

2,85 kp/’cm%
1. 04 kp/em
18.4 hp/t

50 km/h

Turning radius, min. with superposition system
shift in neutral position ... vnennnns.

at maximum speed in high gear .....

at maximum speed in terrain gear...
Trench crossing capability, the trench
having firm edges .. it iivrinnnrnnnrons

Climbing capacity forward..............
Climbing capacity backward.............
Lateral stability ....viernnnnnn s,

.

.

“ x4 s w

.

.

Fording capability without special equipment,

Capzcities

Fuel
in each side tank . . i vennnnss
inthe front tank ... ... uivnn i ieennnn
total L. e i i et e e
remalning fuel when monitoring light
FUEL LEVEL comes Oy e e e rn s

Coolant 4 it iveiveeerinnnnnnecennnnss

Servo oil, total L.ttt i
inthe tank . ih v iieeiinenseronnenons

.

0Om
70 m
26 m

2.3 m
30°
262
35
I.5m

approx. 425 liters
approx. 110 liters
approx. 950 liters

approx, 90 liters
70 liters

140 liters

57 liters




remaining oil when monitoring

light EMPTY TANK comes on.....

remaining oil when monitoring
light FILLING LEVEL can come on..
Other oil, see Lubrication Chart

Engine Aggregate

Piston Engine

Manufacturer ..o eov e

Type covvvennness ceen
Power at 3,630 rpm ...
Number of cylinders ...

* LI I Y
+ 8 38 8w .2
LI I ] . . a

Cylinder diameter «...uaead e
Stroke length ...... e
Piston displacement chr e
Injection sequence ,.,.....

Fuel {(normal}) ....... ..

Gas Turbine

Manufacturer ...oveveee

Identification ....... .

Power at 39, 000 rpm {normal rating)
Power at 41, 000 rpm {emergency rating)..

Compressor vvuvieasas .o

Turbine wheel ........
Fuel (normal) .......

Automatic Gear Box

Manufacturer ....ce..
Identification ...... P

Typecooouo ooooo LI I )

- Converter Gear

Manufacturer ... ...
Identification . ..o eeoa

L I

Forward-Reverse Gear Box

Manufacturer ....oeevease .
Identification ,..veeeves

DO I I A B R I

LI T BRI R BT I I I R R L

L I A ]

LI I I R I I

L |

LI N I I I R I )

.Three stage

LI I Y

nnnnn

approx. &5 liters

approx. 10 liters

Rolls Royce

K60 diesel

240 hp (SAE)

6

3.4375 in (87.3 mm)
3.6 in (91. 4 mm)
6.57 liters
1-5-3-4-2-6

Diesel oil

Caterpillar
553

400 hp (SAE)

490 hp

Axial- and radial type
Axial type

Diesel oil

Volvo
DRH-1M
Fully automatic

Volvo
Sv 2

Volvo
FBTV - 2B



Callber ittt ite et s et e torensrnnanensen. T.62 rmin
3 Number of cartridges per magazing +,...... 500
! g

Observation Cupola with Outside Machine Gun and Smoke Ejector

Observation cupola weight, complete........ approx. 500 kg.
Traversing iieid {from lashed position _ 1)
(mechanical sighting)......oovvuvvivvenee. + 270 degrees
Maximum traversing speed oo iiiaeaaas., 60 degrees/sec.
Name of machine gun ..., . ivviivisierees. ksp 58 strv
"Caliber L. it i iii it i e, T.62 mm
After replacing the barrel .,..,....0... 6.5 mn
Eleyation field (... i iiiiriiereneneers -5to+ 135 degrees
Machine gun in AA-support............ =-5to+ 70 degrees
Number of cartridges in belt box .......,.. 500
Number of smoke ejector batteries .........
Number of ejector pipes in each battery.....

I

Sighting and Observation Equipment

Sight - manufacturer .......vovvvevassa.. Jungner
designation ....ievseieienesnan... OPS-1 and OPS-1L
weight, complete ,..........v0v0e 3B.5 kg
field of elevation .........c.vvvves -1l to +16 degrees
elevation speed {observation cupola) 28 degrees/sec
sight, degree of magnification...... 6, 10and 18 ggr
sight, field of view ... .. vvevve.. 175, 104 and 58 lines
field of view in observation window .

horizontall 100 d 3)
Yot etestasanninenasa egrees
vertically .v...vvvninvaivaaney 20 degrees

Observation periscope, manufacturer,.,..... Jungner

designation ......., OP-2
weight, ... v 9.5 kg
field of view,
horizontally .,...., B85 degrees
vertically .. .,..., 20 degrees

2)

Ammunition see Chapter Weapons

Communications Equioment

Rzdio transmitter, name . ..o erasans. Ra 421
number'..l.lll-.ll.‘.‘ 2

3

T 210 degrees earlier vehicles
5
2) Prepared for laser

Less field wiew for Laser prepared sight

11,



O i vttt ettt i i nenreersrsnsaesnsnersaas 24 Vd.oc.
Batteries {lead type), voltage .......0.v... 12V
capacity .....vvev.0.. 114 amps
number(series -connected) 2
weight i iveeervaaesnas 44 kg/each
g ecate with piston engine operation:
ator, Manuiacturer . ...vveeeva100.. Rotax
. designation ..iisssrresaasenns DA 2804
LY DE e vnvnvassarassasnensssass Alternating current
gear change on piston engine... 2.95:1
POWET v cesannsnsnsneses 2,85 kW
Rectifiers, manuiscturer ...u..vee000....+ Rotax
designation tuiviriseranssreeess ZA 13302
Regulzior, TNANUIACIUTET 4. v v erssensasees RoOtax
desicnation ..iieveseeasesaa., U BL17
Charping aggregate with only gas turbine operation:
Generator, mManufzctUrer .........00...., Caterpillar

W
ha
10

b

designation ..uveesesenasveaes 10-40051-1

LTYDE cvevevsvnssssssanaseraas Direct current

DOWET wrvvisensnnrsesnnvenese 0,8KkW
ulator,  mManuiaCturel s...sesvssesesss Am Bosch

dESii‘,r‘.ation L I I A I I I I 1 RGR 2440-1_1124

Re

0

Transormers, manufacturer ......ce:......, DBofors
Y DE i e vrieenannesossaneersess Otatic converters
powered with ..., vieevvrae.. 24 Vd.c,
DOWET wuvvervecessnssnssassss 115V, 400 Hz
250 VA
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DESIGN AND FUNCTION

Vehicle Body

The vehicle body consists of a welded-together unit. A center wall
divides the vehicle body into two main parts: the engine compartment
and the combat compartment., In the rear part of the combat compart-
ment there is the cannon magazine and a loading mechanism. Two
spaces on top of the magazine in the combat compartment are subdivided
and are used as a radiator compartment.

In the track covers -- the parts of the vehicle body which extend outover
the tracks -- there are the fuel tanks, mechanisms for the engine intake
and exhaust system, the machine gun, the accessories boxes and the re-
serve compartments. -

Openings, Grids and Plugs .

Opening for accessories box 1 'F

Cpening over MG il|
Plate for link belts

L l— Opening over reserv compariment

Zngine hatch ‘L Grid opening, air intake for piston
[ engine and accessories box 4
? Qpening over air cleaner

Gas turbine exhaust outlet

Gas turbine air «ntake

Exhaust grids for engine compartment

Access hatch for gunnerrdnuer—l o
ventilation

and backwards driver

Acces hatch for tank commander

Opening over breech __|]
Opeming over wedge

Fues filler opening T
Coolant fitller opening _h

Accessories box 5

Fuet filler opening

Radiator grids, air intake

Filier opening for recoit dgampin , .
mechan?sm 9 ping Radiator exhaust grids

Opening for accessories box 2 h\\h&'—ﬂr\@’j”/ Opening for accessories box 3

Fig 1. Hatches and grids on top side of vehicle




ACCESS HATCHES

There are two access hatches: one in the observations cupola intended
for the tank commander, and one in the vehicle roof for the gunner/
driver and the backward driver, Both hatches are balanced to facilitate
opening and closing., Commanders$ hatch can be locked from within and
can be locked in observation position as well as in a fully opened posi-
tion. The hatch is locked automatically in fully opened position. In a
emergency situation you can speedly throw up the hatch fully without it
is locked in observation position. The hatch for the gunner/driver and
the backwards driver can be locked in four different positions.

Fig 4, Gunner/drivers and
backwards driver’s
hatch in observation
position

Fig 3, Commander’s hatch

HATCHES OVER THE CANNON BREECH AND WEDGE
The hatches over the cannon breech have hinges and a handle and are
fastened with screws to the vehicle roof. In the hatches there is a

smaller aperture for the wedge. The smaller hatch has a hinge, a
handle and a locking knob. :

Hatch over wedge

Hatch over breech

Fig 5. Hatches over cannon hatch and breech



For ventilation of engine compartment there is an intake grid on left
side of the opening wich cover the reserve compartment. The grid is
covered with a fine net, In the front of the silencer there is an exhaust

outlet grid.

The grid opening for accessories box 4 is even an air intake for piston
engine. On the rear of the vehicle there are two grids for radiator air
intake and two grids for radiator exhaust outlet. In the exhaust grids
there are two plugs over the dipslicks of radiator fan transmissions
and two plugs over taps for measuring fan revolutions,

Fig 9. Intake grid for engine compartment ventilation

Air intake for piston engine Exhaust grid for engine
compartment ventilation

Fig 10, Air intake and exhaust grid

Plug for dipstick Radiator air intake

Phug over tap for X
measuring revolution £xhaust grid

Fig 11, Grids and plugs in the rear of the vehicle



HATCHES AND PLUGS ON THE UNDERSIDE C¥ THE VEHICLE

The drainage plugs which are shown in the Figure below are accessible
by removing 10 outer plugs in the armor plating.

D.RAINAGE PLUGS

tront fuel tank

DRAINAGE PLUGS {3
(%) \ \‘3

Final drive -J‘- .
[

1

W Ls

Final drive

Automatic gear box .
Fwd.-rev, gear box

Piston engine

£ mergency escape hatch

Servooit tank
A

Transmission

Fig 14, Hatches and openings on underside of vehicle

EMERGENCY ESCAPE HATCH

The emergency escape hatch is situated at the location of the gunner/'
driver, The arrow should point straight ahead when the hatch is closed.
The locking handle is then turned to the right which facilitates opening

the hatch,

On the outside of the hatch there is an eye for a iron bar which is used
when the hatch must be opened from the outside,

Locking handle

Stop screw

Fig 15, Emergency escape hatch
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The side tank vents are situated in necks under the {illing cover.
From the front tank, a venting tube goes to the left side tank,

The fuel flow from the side tanks can be shut off with cocks in the com-
bat compartment if, for any reason, it is desired to interrupt the flow

to the front tank.

Normally, both cocks should be open,
The side tanks can be emptied by opening the drain cocks and removing

the plugs in the outer walls of the track cover.

The front tank is emptied by removing its bottom plug (to be done by a
mechanic},

Drain cocks

Shﬁt off cocks

Drain cocks

Shﬁt of F cocks

Fig 18, Fuel cocks in the combat compartment (right side)
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Chairs

The chairs consist of a frame with removable seating areas, Comman-~
der$ and gunner‘driver§ chairs can be rased and lowered. They can be
locked in lowered position with a security clamp, Backwards driver$
chair can not be rased and lowered. The chair seats can be moved for-
ward or backward, or adjusted to four different inclination position, In
addition, the chair for the tank commander can be turned,

Pigeonhole and Holder

In the combat compartment there is a pigeonhole and a holder for ac-
cessories and personal equipment.

L.ocation of the accessories, see chapter 8 Tools and equipment,.

Powder extinguister Drinking water tank Plundering tool {dipstick)

K

Fig 21, Pigeonehole behind tank commander

Common Control Mechanisms and instruments

The following control mechanisms are common for the entire crew:
hand gas control, control valve for wedge opening and certain control
mechanisms on the starter panel,

15



Tank commander s place

The tank commander sits in the right part of the combat compartment,
The control mechanisms for driving, sighting and firing are situated
there, '

Instrument panel

Control unit

Fig 24, Tank commander’s controls and instruments

AN 4.

Brake pedal

Fig 25, Tank commander s controls

17



Pam

The control unit has two red warning lights; one for the function of
piston engine and one for transmission, Furthermore there are one
yellow control light for function of the gas turbine and a white control
light for overspeed of the transmission, The warning light shall be
turned out at normal cperation,

Following functions are connected up on the lights:

Light Function
PISTON ENGINE 0Oil temperature piston engine automatic gearbox
Coolant temperature piston engine
0Oil pressure piston engine automatic gearbox
TRANSMISSION 0Oil level servo tank
Oil temperature servo oil
Forw-Backw-Terr-Gearbox
Oil pressure servo oil
Forw-Backw~Terr-Gearbox
Injection oil
OVERSPEED Overspeed engines transmission
GAS TURBINE Qil temperature

exhaust gas temperature
oil pressure

The warning lights KOLVMOTOR and TRANSMISSION lights, when the
switch KOLVMOTOR on the starter panel is set in position TILL and
when the oil pressure is too low or oil temperature is too high, Further-
more the light KOLVMQTOR comes on when coolant temperature is too
high and the light TRANSMISSION when the level is too low in the servo

oil tank.

The light GASTURBIN comes on when the switch GASTURBIN on starter
panel is set in position TILL and when exhaust or oil temperature is too
high or when oil pressure is too low.

The light OVERVARVN comes on when the revolution of the piston engine
exceed at 3930 rpm in gear positions N, FD. FT and BD and at 3600 rpm
in gear selection BT,

19



BRAKE PEDAL

The brake pedal influence through the hydraulic system steering - and
driving brakes.

NOTE, The brake pedal is functioned only when the piston engine is
running.

Fire Alarm Light

See chapter 8 Fire Extinguishers.

Gunner/Driver ‘s Place

The gunn'er/driver sits in the left front part of the combat compartment.
Control unit for driving, sighting and firing are located there.

Control Unit

The control unit near the gunner/driver is just like that of the tank
commander and is used in the same way, see page 18,

Eire alarm fight

Elevation water leval

Gear shift lever

Steering mechanism

' Steering reserv stick

Fig 29. Gunner/drivers controls and instruments
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BRAKE PEDAL

The brake pedal influence steering- and drivingbrakes through the
hydraulic system, see commander’s control mechanism. The brake
is furthermore connected with backwards driver "s pedal through a
linkage system. That means gunner/driver s and backwards driver’s
brake pedal influence the same servo valve in the hydraulic system.

HAND BRAKE LEVER

The hand brake influence mechanically the steering- and driving brakes.
The brake lever is located to the right of gunner/driver. The lever is
linked at the middle to make it easier to pull it, First the hole lever is
pulled up and then the rear part of the lever is pressed down. Control
light on gunner/driver ‘s panel comes on when the lever is influenced,
When releasing the hand brake, the catch in the rear part is pressed in.
The rear part is pulled down until it is connected with the front part.
The hole lever is then pushed to its lower position., At the same time
the control light on the panel is going out,

FREE WHEEL LEVER

The lever is located on the centre wall to the engine compartment near
the gas pedal at the right. The lever has positions LAST (lower position)
and OPPET (upper position). Free wheel shall normally be locked. When
driving only with gas turbine shall the lever be in position OPPET,

CHANGEOVER SWITCH FOR OUTER ROAD WHEELS

The switch is located upon and in front of the junction box Cl1. It has
the positions H:JDR TILL, H:JDR FRAN, V FRAMHJUL, V BAKHJUL,
V SIDA, H FRAMHJUL, H BAKHIUL and H SIDA, The switch shall nor-
mally be positioned in HOJDR TILL, which means that elevating system

is engaged.

Fig_32. Changeover switch for
outer road wheels

Fig 31, Free wheel lever
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--  Switch {Changeover) for headlights bright (HEL) and dimlight
(HALV LJUS).

-~ Control light (yellow) for handbrake.
! -« Rserve firing button.

-~ Through a contact device on the left side of the panel signals can
takes out to warning and control lights on separate panel,

Fig 34, Instrument panel, gunner/driver

HBackwards Driver's Place

The backwards driver sits in reversed position in the left rear section

of the combat compartment, On the backwards driver's place there are
individual control mechanisms for driving and certain control devices
for loading the cannon. The main part of the vehicle instruments, to-
gether with warning and monitoring lights, are situated on the instrument
nanel neaxr the backwards driver,

(‘ Handle for Ohservation Qbservation
ventilation onening  periscope Instrument panel periscope

A

| e Relsase handis for o
Control boxes for Ra 421 Wheel  Crank far smeke granade loading fixed extinguishers Brake pedat

I e

Fig 35, Backwards driver”s controls and instruments
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On the hinged part of the panel there are:

Warning- and
Control lights

Light come on

Oil pressure {red)

Oil temperature
(red)

Coolant temperature
(red)

Servo oil empty
tank (red)

Filling - level
{red)

Smoke Granades
magazine engaged
(yellow)

Fuel level
(vellow)

Battery loading
(yellow)

115V 400 Hz
{white)

Gas turbine
starting (yellow)

Overspeed
{red)

INTECTIONSOLJA
SERVOOLJA
KOLVMOTOR
AUT-VX- LADA
TERRANG-VX-LADA
GASTURBIN

SERVOOLJTA
KOLVMOTOR
AUT-VX-LADA
TERRANG-VX-LADA
GASTURBIN

KYLVATSKETEMP

SERVOOLJA TOM TANK

PAFYLLN - NIVA

ROKMAGASIN
INKOPPLAT

BRANSLENIVA

BATTERI LADDNING

GASTURBIN START

OVERVARYV

27

to low oil pressure in
a system

to high oil temperature
in a oil system

to high coolant tempera-

ture at max allowed temp
at 108° C

Servo oil tank empty
approx less 25 litres

approx less 10 litres
Note. Check the level with
piston engine stopped.

holding blockings in smoke
granades is released

approx 90 litres fuel in
the front tank,

Note. If fuel level is low
in the side tanks the light
can come on if the vehicle
under long time is driving
elevated

The batteries gets no loading
from piston engine’s genera
tor. NOTE! With separate
driving on GT the light dont
go out

Alternative current circuit
is alive

The gas turbine automatic
starting sequence is going
on

Overspeed protection for
gas turbine is released



Instrument

Function

Bilge pumps LANSPUMPAR
Combat Compartment STRIDSRUM
Engine Compartment MOTORRUM

I1lumination BELYSNING
Forward OFF FRAMAT FRAN
Backward BAKAT

Panel light PANELBELYSNING
Controlling OVERVAKNING

Four lights

On the panels fixed part there are:
Fire Alarm BRANDVARNING

Extinguishers BRANDSLACKARE

Insepction lamp
junctions 24 V

Light

The switches is functioning ¢
automatic fuses and has pro-
tective covers, When the
covers is felld down the swit
es turn off.

NOTE! The piston engine mu
be running when the bilge
pumps are used.

For alternate illumination,
gee Operation

For setting desired candle
Automatic returning to posi-
tion TILIL. Is used when max
value comes up on GT instru
ments, See Operation,

For panel illumination

A knob with positions DRIFT
TESTL 2 and 3. The knob
must be in position DRIFT
except at testing, A red war:
ing light lights at fire and
test

A knob with positions MAN
AUT 1 and 2, NOTE! The
knob must be set in position
MAN before the engine hatch
es are raised. Two yellow
control light shows wich of
the extinguishers has auto-
matically released

For panel illumination

Fig 37. Not actual for this case
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Engine Aggregate

By the engine aggregate we mean the prime mover and the transmission
components which are situated on a separate frame and can be lifted out
of the vehicle as a unit. Fig, 41 shows which main components are in-

cluded,

The prime movers are two independently operating engines, the piston
engine and the gas turbine. Both engines are connected to the converter
gear, the piston engine by means of an automatic gear box. The combined
torque of both engines is conducted over the forward-reverse gear bhox to
the angle gear, From here it is transmitted by means of the steering
clutch and the final drives to the drive sprocket.

. {
Steering Cone Gear ENGINE COMPARTMENT

Parking Brake E""

Final Drive —

i-"J
7]

P-érking Brake
Final Drive
Stéé}ing and Dr.Brake

Steering and Driving Brake
Steering Clutch

Steering Clutch -
Converter Gear

Angte Gear
Aut, Gear Box

Forward Reverse Gear Box J|'
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Fig 40. Main components in engine compartment
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Start- and Stopp Device

/

Generator Injectar

Fine Filter

Pretiminary Filter

Hydraulic PumB

Feed Pum§

il Fitter

Fig 43, Piston engine

Vibration Drive Sprocket for Scavenging Pump,
Dampers Coolant Pump and Hydraulic Pump
\ T e Upper Crankshaft Drive

it

Intermediate Gears

Output Axie

Vibration Damper - J
T \_/ Lower Crankshaft Drive

Fig 44, Piston engine, principle

Compression 4 Fuel

- injection’
Scavenging |
Pump

Exhaust—-‘i
System |

Fig 45, Piston engine, method of operation
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Fig 47b. Pistone engine lubrication system

Cooling System

The piston engine is liquid cooled and connected to the vehicle central

cooling system,
Electrical System

The electrical units mounted on the piston engine are the starter motor,
the fuel pump, the fuel magnet valve, the a.c. generator with rectifier

(diode box}, the radio junction box, as well as gauges and mechanical

relays for monitoring, See also the chapter entitled Electrical System.
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14,
15,
16.
17,
18,
19.
20,
21.
22.

Rpm reducer
Throttle mechanism
Exhaust outlet

0il dipstick

0Oil drain pipe

Hour runmeter
Junction box
Compressor housing
Start generator

23,
24,
25,
26,
27,
28.
29,
30.

Fig 49. Gas turbine

Since there is no firm connection between ing
the drive turbine; their rotational speceds can
cording to engine load which gives the engine
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From the fine filter, the fuel goes to the high pressure pump, This is
driven by the gear wheels on the compressor axle and generates the
high presswe which is required for injection. The fuel regulator is
driven in the same manner; it furnishes the correct amount of injected
fuel, The regulator is actuated mechanically by the gas control and
the fuel delivery, compressor pressure and the centrifugal
of the drive turbine,
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Fror the fuel regulator the fuel is forced through a magnet valve and

an injecior nozzle out into the combustion chamber, When the gas tur-
Line s‘ops and consequently the flow to the magnetic valve is interrupted,
a sl moves in the magnet valve and stops the fuel delivery.

A valve in the fuel pipe will then open and the fuel will ran back into the
inlet side of the fuel pump.

The shaping of the fuel injectors are shown in fig 51b,

.

LOW PRESSURE HIGH PRESSURE
only centre channel both channels

Fig 51b. Gas turbine fuel injectors

Tubrication system

The gas turbine lubrication system is shown in principle in fig 52,

The system consists of a three element gas producer oil pump, a
tow element power output section oilpump and a full-flow filter,

System operation is monitored by an electrical oil pressure trans-
mitter, an oil temperatur thermocouple and an electrical low oil
pressure switch, There is also an oil cooler in the system.

The gas producer oil pump consists of one pressure and two scav-

enge elements. The pressure element supplies oil from the engine
sump to the oil cooler, back to the oil filter and then circulates oil
throughout the engine, An internal engine pressure relief valve pre-
vents excessive oil pressure on the oil cooler, One of the two scavenge
pump elements scavenges the gas producer rotor housing and the other
scavenges the power section which is of dry sump design.
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AIR FILTER

Gas turbine air cleaning systern consist of a dynamic filter {cyclone)
and a static filter {paper),

Dynamic filter (cyclone)

The filter is located in an armored box which can be lifted up, see
fig. 53a.

The filter is cleaned by means of a scavenge fan, The dynamic filter

can be lifted up so that the static filtercan be reached, In raised posi-
tion the filter will be sucured by means of a hook,

Static filter {papezr)

The filter consists of six pleces of paper filters. The filters are moun-
ted on a irame.

The filters can be removed for cleaning. This should be done when the
pressuredrop indicator will show red field when the engine is stopped.

Handle Dynamic filter

Fig 53a. Gas turbine air filter

Fig 63b, Paper filter
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AUTOMATIC GEAR BOX

In connection with the piston engine there is 2 hydraulic and an auto-
matic gear box. It has two hydraulic gears and a mechanical high
gear. The main parts of the gear box are! a hydraulic torque con-
verter operating with oil -- henceforth to be called a2 converter, a
planetary gear together with a hydraulic control system. A mechani-
cal control system and a control organ also belong to the gear box,

Planetary Gear

w17 s 15 ¥ non

Fig 54, Automatic gear box.

1. Input axle (engine crankshaft) 10, Planetary gear
2, Converter housing with 11, Output axle
flywheel 12, Rear sun gear
3. Piston, disk clutch 13. Ring gear
4. Disk : 14, Brake drum with brake
5. l1st turbine (T1) band for {ront sun gear
6. 2nd turbine {T2) 15, Front sun gear
7. 3rd turbine {T3) 16, Free wheel
8. Converter pump (P) 17. Outer turbine axle
9. Planetary retainer 18. Inner turbine axle

Converter

The converter functions both as a clutch and as an extrz hydraulic gear
between the engine and the gear box. Its gear reductiou changes in pro-
portion with the rotational speed on the output axle of the gear box and
the engine. The gear reductions are maximum at low and minimum at
high rotational speed. During idling the converter functions as a safety
clutch., When the converter is coupled with the planetary gear, two
gear reduction ranges are achieved in the following called the first and
second gear.
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The movement of Tl and T2 is transmitted directly to the output axle
by the inner turbine axle. The movement of T2 which accurs in the
opposite direction due to the construction of the blades, is transmitted
by the cuter turbine axle to the rear sun wheel, Sincc the free wheel
prevents the planetary retainer from rotating, movernent is transmitted
by the planetary gear to the ring gear and the output axle. It conse-
quently obtains the combined turning moment of both turbine axles.

W Power Flow

) Direction of Rotation

Fig 55. First gear

As the rotational speed of the output axle is increased, the difference

in speed between the pump and turbine wheels is decreased which is

why the moment change between the engine and the output axle decreases.
When this is reduced to about 2:1, the control system automatically ef~
fects a shift to second gear.

Second Gear

Second gear is engaged by application of the brake band which locks the
front sun gear. Just as in the case of first gear, the movement of the
inner turbine axle is transmitted directly; the movement of the outexr
turbine axle is transmitted over the planetary gear to the output axle.
But since the front sun gear is locked, one cog of the planetary gear
moves over it and conducts the planetary gear and the free planetary
retainer in the direction opposite that of the outer turbine axle. In this
manner, the planetary gear and the ring gear obtain great speed which
provides less reduction than inithe case of {irst gear.

When reduction has dropped to about 1:1, the control system automati-
cally achieves a shift to third gear.
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When only the piston engine is operating, the input axle of the con-
verter gear is driven as shown in Fiz, 59, The funrciion of the free
wheel is dispensed with, and the outer track is turned along it rotatic:n.
The moverment is transmitted by means of an intermediate gear to ths
input axle of the forward-reverse gear box and to the outer track of

the other free wheel, This free wheel then begins to function and the
output axle of the gas turbine is allowed to stand still.

If only the gas turbine is in cperation, the relations ave reversed. If
both engines are being driven under load, the combined drive moment

is transmitted to the forward-reverse gear box,

Gas Turbine

Automatic Gear Box Intermediate Crown Gear

Gear
Free Wheel Input Axle Output Axle

Input Axle

Fig 58. Converter gear and angle gear

Both free wheels are equipped with clutch housings for direct coupling.
The free wheel clutch housing on the piston engine side is operated with
a control mechanism in the combat compartment. Readjustment of the
free wheel clutch housing on the gas turbine side occcurs directly on the
converter gear. Under normal driving conditions the free wheel on the
piston engine side should be locked., One then has access to the engine
brake and it is easier to prevent overheating when driving on steep
gradients, If the vehicle is being driven with only the gas turbine, the
free wheel must be unlocked so that the piston engine is not rotated.
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Oif cooler

Erom converter gear
and angle gear

To converter gear

. Fig. 61. Forward-Reverse Gear Box
lubrication system

Engagement of the various gears takes place by locking the planetary
retainer or the ring gear in relation to the respective drum of the gear
box housing. Locking occurs with the aid of disk clutches which are
hydraulically operated with a manually controlled system which inciudes
two mechanically controlled slide valves.

The oil pressure for the hydraulic system of the gear box is obtained
from a hydraulically driven pump, see Hydraulic System. The oil is
utilized partially as a pressure medium and partly for lubrication. From
the control system, the oil is conducted under high pressure to the sexrvo-
cylinders for the disk clutches. The lubricating oil goes through channels
to the lubrication points in the forward-reverse gear box, the converter
gear and the angle gear. The oil is cleaned by an oil {ilter of the flow-
through type situated on top of the gear box.

REVERSE FORWARD DIRECT TERRAIN
Discs

Planet wheel

Front sun wheel E_.—' -?' '-

Sun wheel ENy

et “=
TW=~JF/ O

: . B

o=

Rear sun wheei

e

(s

ﬂ-’r Planet retainer

w2
P

input axle
cexel

Planet wheel OQutput axle \ Drum

Gear box housing

Fig., 62, Forward Reverse Gear Box
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Forward Hizh Gear

When forward-high gear is engaged, disk clutches F and D are

closed and the planetary retainer of the rear planetary gear, as well

#s the ringz gear of the terrain planetary gear, are locked to the drums.
The pleneiary retainer of the rear planetary gear then cannot move in
relatics to the drum which is why the planetary gear remains locked.
When the input axle turns, the axle with its sun gear, planetary gear and
retainsr, as well as the drum and the sun gear begin to rotate as one unit.

Since in ihis case the sun gear of the terrain planetary gear and the ring
:#te with the same speed, the stationary planetary gear follows
in rotzrivn, The planetary retainer and thus the output axle obtain the
same speed and rotational direction as the input axle.

Forward-Teiraio Gear

Disk clutches F and T are engaged. Since the planetary
retainer of the rear planetary gear is locked to the drum, it, just
as the previounly described gear, Degins to follow with the rotation
of the input axle. But since in this case the ring gear of the terrain
planetary gear i3 standing =till, the sun gear causes the planetary
gear to "roll" in the ring g The planetary retainer and thus the
output axle obtains a mictien in the same direction as the input axle,
but at lower speed,

Stationary element omr  Power flow
A pirection of rotation =P Disc uptake

Fig., 65. FT Gear in operation

51



ANGLE GEAR

The angle gear is mounted on the converter gear opposite the for-
ward reverse gear box. The gear is of the conventional type with

a pinion and a crown wheel mounted on the transverse axle, The pinion
is coupled with the output axle of the forward-reverse gear box, Steer-
ing clutches are mounted on the outer ends of the transverse axle,

The angle gear is lubricated with oil from the control system of the
forward-reverse gear box.

Fig, 68. Not actual for this case,

HYDRAULIC SYSTEM

Both engines as well as the automatic gear box provide oil circulation
for their own requirements, The oil system'is connected to the com-~
mon oil cooler. A separate pumping unit provides oil cir-
culation .in the forward-reverse gear box, the converter gear and
the angle gear. It includes three bilge pumps, the suction pipes of
which are connected to the angle gear and to both ends of the converter
gear, A pressure pump and a drive mechanism also belong to the pump
unit which constitutes a hydraulic engine. Thereis a hydraulic pump
on the piston engine and one on the gas turbine to drive the hydraulic
motor of the pump unit. Which pump is to be driven is controlled by
the electrically operated magnet valve. An overflow valve keeps the
pressure constant from the driven pump.

Qil fitter

| Hydraulic tank Hydraulic pump

|
FETY i Overflow valve N _
Piston engine

; -~
! = A Sl e e,
4 3 2

Magnet valve \
Angle gear 4 ‘,-' i
N . . L
_ N -.4\(' <
. C g Sl .

Converter gear e -
e s\\‘%ﬁ“\]
R
P S

Oil cooler ™~ 3.
Oit pressure guard

\Oil temperature guard

Drainage pumps

1/ Bilter
&

AW Pressure pump .
4 = Hydraulic motor

Gas turbine

Fig. 69. Hydraulic System
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Liquid cooter

Coolant tank

Qil cooler, niston engine

Liqui;j éooler

"
Qil cooler, gas turbine

Fig, 70, Cooling System

The servo oil is heated up at numerous points in the vehicle. Cooling
is accomplished by a certain quantity of oil being steadily pumped from
the oil tank through the coolers and back to the tank,

The coolant and the servo oil is cooled by two hydraulically driven
thermostat-controlled blowers with intake and outlet through grids on
the top side of the vehicle providing air exchange through the coolers.,
How this is accomplished is described below under Blower Drive,

Blower Drive

The mechanism for driving and regulating the blower is shown in Fig, 71.
There is a hydraulic pump driven by the piston engine for driving the
hydraulic¢ engine blowers. The pressure regulator senses the tempera«
ture of the coolant and of the servo oil and regulates percolation, The
excess pressure valve assures that pressure does not become too high,
The oil in the system is air cooled by means of coolers of the fin type,

When the piston engine is operated, the hydraulic pumps pump oil {rom
the hydraulic tank to the three-way branching and further to the pressure
regulator and the hydraulic engines. As long as the coolant and the serve
oil are relatively cool, the pressure regulator permits oil to flow without
noteworthy resistance., From the three-way branching, the oil fiows
mainly through the pressure regulator and the coolers, back to the hy«
draulic tank, :
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Power Transmission

The steering clutches, the brakes and the final drives are situated in
the front of the engine compartment. They are divided into a right and
left half and accessible for checking, adjustment and oil filling through

the engine apertures.

The angle gear transmits the drive force of the engine aggregate by
means of the steering clutches and the drive axles to the final drives

and the drive sprockets.

STEERING CLUTCHES

The two steering clutches are similar and both are mounted in the same
manner on the output axle of the angle gear.

Disconnect is achieved with the maneuvering lever arm. (6, Fig. 73)

The steering clutch is a spring-loaded, air-cooled dry friction clutch
with three disks. The disks can be moved on the hub of the steering
clutch and have impressed rubber blocks of kerabrons {unknown}. The
output drive axle of the steering clutch is inserted in an arc -toothed
coupling which sits within the steering clutch hub.

ENGAGED POSITION DISENGAGED POSITION
1 2 3 4 B

B\ o

1. Drive axle 6. Maneuvering lever arm
2. Lever arm 7. Thrust collar
3, Coupling housing 8. Compression spring
4, Disk 9, Return spring
5. Output axle, angle gear 10, Pressure disk
Fig., 73. Steering Clutch
Function

In engaged position, disk 4 is pressed by compression spring 8 between
the clutch housing 3 and the disks connected with the housing by means
of the inside cogs. In this position the force is transmitted from the
output axle 5 of the angle gear to drive axle 1. In this engaged position
there should be a clearance between the maneuvering lever arm 6 and

the thrust coliar, 7.
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Self-Adjusting Mechanism

The brakes are maneuvered with two separate systems; one hydraulic
for driving and one mechanical for parking and stick control, After re-
peated brakings, friction segments are worn in the steering brake.

Maneuvering is achieved in both systems by means of a braking arm
which automatically adjusts the brakes when wear occurs so that the

stroke does not change.

Return mechanism

Mechanical maneuvering
for parking and stick controt

sz?king arm

Pawi

Ratchet wheei

Mechanicai maneuvering

Fig, 75, Self Adjusting Mechanism

Return Mechanism

The return mechansim actuates the steering brake by holding the disks
apart, as well as the plates, so that no braking effect occurs. This is
brought about by a strong compression spring on each steering brake.
By means of a steel cable, the compression spring actuates the ratchet
wheel in the self-adjusting mechanism so that by means of its gear
wheel it holds the disks and the plates apart so that no braking is actu-
ated.

FINAL DRIVES

A final drive is situated on each side of the front end of the vehicle, The
function of the final drive is to reduce the rotational speed of the drive
sprocket and to provide the drive sprocket with different speeds if re-
quired for taking a curve or for traversing.

Lubrication System

Each gear is lubricated by a pressurized oil system. Certain parts of
the gear are lubricated directly with oil, heavily loaded gear wheels by
oil streams, and the rest by splash lubrication, FEach final drive has an
oil filler plug with a dipstick and two drain plugs.
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Driving straight ahead: Sun gear in the steering planetary gear does not

g

move,

Superimposed Steering: Steering axle 9 causes the sun gear in the steer-
ing planetary gear to rotate, The direction of rotation is always different
in the right and in the left final drive., In the one gear, the sun gear makes
the same rotation as ring wheel 7, then the speed of the planetary retainer
and thus of the drive sprocket is increased. In the other final drive, the
sun wheel and the ring gear perform the opposite direction of rotation
which means that the speed of the drive sprocket is reduced.

Coupling brake steering: Drive axle 12 is disconnected from the angle
gear with the steering clutch and locked with the steering brake,

Fig, 78. 79 and 80, Not actual for this case,
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Track

A new track consists of 86 track links. Each track link has a guide
tab., The links are held together by track bolts which are locked by

a lock washer.

Suspension Wheel and Suspension Wheel Mounting

The suspension wheel is mounted on one end of a crank~-shaped
axle. The other end of the axle is mounted in a housing, On the
axle there is a worm segment which is in engagement with a
worm screw. In the outer end of the worm screw there is a grip
for the track tightening wrench, When the worm screw is turned,
this changes track tightness. A casing protects the worm screw
against foreign objects and locks it in adjusted position,

A e AR Al
Fig, 83, Suspension Wheel.

- and Suspension
Wheel Mounting

Backing Rollers

The upper part of the track is supported on two rubber-coated
backing rollers. They are seated on brackets which are firmly
bolted to the vehicle walls,

Fig., 84, Backing Roller
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Under spring action, the volume of the nitrogen gas varies. The char-
acter of the spring action (hard or soft) depends on the volume of the
nitrogen gas in idle position, or in other words on the damping pressure
of the nitrogen gas. .

In relation to spring action, the pressurized oil constitutes only a medium
which transmits movement to and from the nitrogen gas. But the quantity
of oil which is enclosed within the piston is a determining factor in vehicle
ground clearance. When the quantity of oil is reduced in the spring mech-
anism, ground clearance is decreased; increase the quantity of oil and
ground clearance is increased,

The end rozd wheel is designed for more extreme spring movement
than the center road wheel., The spring mechanism for it is there-

fore equipped with a damping valve, which is situated between the hy-
draulic cylinder and the pressure accumulator. The valves damp the
flow which occurs with spring action, The spring mechanism for center
road wheels have a fixed quantity of oil, depending on the primary load-

ing pressdre of the nitrogen gas.

Buffers

The stroke of the rocker arm during the spring action is limited by
stop lugs and buffers. At maximum stroke the rocker arm strikes
against a stop lug on the vehicle wall, With movement in the other
direction, the other e¢nd of the rocker arm strikes a buffer which

damps and limits the stroke,

The eight buffers are firmly bolted to the vehicle walls. They are
filled with pressurized oil 058 and function as hydraulic shock absorb-

ers.

L N

Fig. 86. Rocker Arm, Stop Lug and Buffers

Stop lug
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Control units for the servo oil system:

- On backwards driver’s panel Lamp and press buttons for checking
servo olil level

Warning lamp for empty tank

8 ' for oil pressure, serwve

oil
" " for oil temperature,
servo oil

" " for oil pressure,

injection oil
- Control Unit Warning lamp for transmission
- Tap Panel 0Oil pressure guage
Four oil pumps on the transmission gear deliver oil to the different systems

(see fig. 83). It is driven by a universal drive shaft from a power take off
on the piston engine,

The main parts in the oil delivery system:

- servo oil tank, measuring 57 litres, placed
in the crew compartment

- oil pump 90 kp/cm2 oil for the engine compartment
ventilation system

- oil pump 65 kp/cmz oil for the spring- and traversing
systems and for the weapon system

- 0il pump 15 kp/c:rn2 oil for the injection oil system

- oil pump 320 kp/cm2 for the laying system with variable
capacity
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Steering Cone Gear Right Final Drive
- Gunner/Driver's Steering Mech,

Standing Brake \ _ R Tank Commander’s Steering Mech,

Fig 91. Principle of superposition system

The pump for the superposition system which is driven by the trans-
mission gear is connected to the hydraulic engine by means of two large
pipes. In a certain space in the pump and engine there are pipes
filled with oil which form a separate, enclosed oil systemm. When the
pump admits oil to be circulated in this system, the hydraulic engine

is driven. The movement of the hydraulic engine is transmitted by
means of a universal drive shaft to the steering cone gear. The output
axle of the steering cone gear is connected with the final drives, The
steering cone gear is designed in such a way that the output axle is al-
ways moving in the same rotational direction,

A control mechanism is located in the pump which is mechanically
coupled with the steering mechanism in the combat compartment.

Om
26 m
Terrain Gear
-—’:3 igI;! (lSéar"

Fig., 92. Superposition steering

The oil flow in the enclosed systém between the pump and the hydraulic
engine is regulated by turning the steering mechanism, In partthe
direction of the oil flow can be varied; in part the amount of oil fur-
nished by the pump can be varied in an infinitely variable manner. The
work of the hydraulic engine is completely dependent on the oil from the
pump. For this reason the rotational direction and the speed of the hy-
draulic engine's output axle is always under regulation and thus the turn-

ing radius of the vehicle.
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| flight Final Drive Right Steering Brake

Right Steering Clutc -
= Tank Commander’s Steering Mech.

Brake-steering Mech. Valve

Operating Valves

Left Final Drive

Left Steering Brake

- \
Operating C Iinde;s ’)K
B ¥ J A\, ‘
Gunner{d.r'?\—.';af'-s Q
Steel‘l‘ﬂngeCh. \/ smission

- Transmission

Fig. 93. Principle of Clutch Brake System

The clutch-brake system provides very rapid changes of direction and
thus must not be used at high speeds. The steering mcthod should be
used primarily for terrain driving in case the superposition system
provides too large a turning radius. Thus the steering mechanism
actuates no valves in the clutch-brake system hefore the superposition
system has been fully utilized (the steering razchanism is turned about
20 degrees). As soon as the steering mechanism is turned further, dis-
connect and braking occur, Before the clutch-brake system begins to
function, an increased resistance to turn is experienced,

Maximum steering with the superposition system is going on even when
the clutch~braking system is being used,

Fig. 94. Coupling-Brake-Steering

Ele Vating

Elevating means that the entire position of the vehicle bedy is changed
with relation to the ground surface. This operation utilizes the possi-
bilities of the spring system for raising and lowering the vehicle body.
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. Tank Commander’'s
r
\ Amplifier Sen Steering Unit

Hydraulic Pumps
with Valves

in Rocker Arm
' Steering

7 Rl
-_"Spring
Mechanism ..,4
Sensor in Rocker Arm Sensor

-.. Magnet

Fig, 96a., Principle of the Elevating System
(as viewed from the left side)

Oil transport is accomplished by turning of the rocker arms on the end
road wheel which actuates the mechanisms on the four rocker arms,
The control signals which thus go out to the amplifiers are of such a
nature that they counteract the control signals from the sensors in the
steering control mechanism. In a certain position, the control signals.
cancel each other out completely and thus the amplifier stops sending
control signals to the steering magnets. The pumps stop transporting
oil and the vehicle body is in the new elevation position,

A certain angle of turn on the steering control handle corresponds to a
certain elevation angle of the vehicle body.

The mechanisms on the axial piston pumps have the function of stabil-
izing the system (e.g. soft and precise braking when the new angle of
elevation is achieved).

Observe the following difference between traversing and elevating:
Elevating takes place continuously for the entire time the steering con-
trol mechanism is turned from its neutral position., During elevating
the vehicle body stands at an angle which corresponds to the angle of
turn of the steering mechanism handle. . '
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Ventilation System

The engine compartment is ventilated by a hydraulically driven blower.
A pump on the transmission gear draws oil from the servo tank and
maoves il under pressure to a hydraulic motor on the blower aggregate,
The blower always moves at a speed dependent on the speed of the
piston engine,

Air Quiiet Grids

Ejector Filter

Qil Pump
Vaive

Power Unit

Sheet Metal
Drum

Fig 96d. Ventilation of the Engine Compartment

The blower draws in air through a grid in the right front part of the
track housing., The air is distributed by a sheet metal drum so that
the steering and the driving brakes, as well as the steering clutches,
are cooled first hand by the air flow, Simultaneously, air is spread
throughout the engine compartment to achieve ventilation, The heated
up air blews out through a grid directly in front of the sound damping
cover,

When'the gas turbine is operating, a certain exchange of air is caused
by the ejector effect of the exhaust gases,



Reserve Steering

The reserve steering mechanism consists of two control sticks which,
by means of linkage and switch mechanisms, are connected with the
steering clutches and the steering brakes, The control sticks are situ-
ated in front of the gunner/driver (Fig. 29). The right control stick is
connected to the clutch and the brake on the right track. When the lever
is pulled back, first the steering clutch is disconnected and then braking
occurs in the steering brake. Thus the vehicle turns to the right, When
the left control stick is applied, the vehicle turns to the left in the same
manner, Note. The two levers cannot be applied simultaneously.

The reserve steering mechanism is used when the oil pressure drops in
the servo system, e.g. when the vehicle is driven with only the gas tur-
bine, Since the oil pumps in the servo system are driven by the piston
engine, oil pressuie drops constantly when the piston engine is not operr

ating.

When oil pressure drops below a certain value, both axles which unite
the steering cone gear with the final drives are braked automatically.
Braking occurs in two parking brakes, the left one of which is connected
to the steering cone gear (Fig. 40), Thanks to the parking brakes, the
reserve steering mechanism can be used at the moment the ordinary
steering system fails due to too low o0il pressure in the servo system.
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QPERATION

VYehicle body

ENGINE HATCHES

Opening:

Lifting gear

Lifting block

Gripper sleeve 30 mm (2 pc)
Extension rod 250 mm
Hinge handle

Ratched wrench

Equipment:

.

-

CN U1 W B e

Fig, 111. Equipment mounted for the
left engine hatch
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1. Remove the lock for the hatch which will be closed,

2. Check that the lifting block-wire is connected through treading
on the wire and keep it stretch,

3, Remove the hatch to closed position. Keep during that moment
the foot on the hatch to prevent that snatch arise,

4, Lift down the hatch,
Assemble the moldings.

6. Screw on moldings and diverge plate, Tightening moment 25-30
kpm.

7. Set the extinguisher knob in ordered position,

Engine hatches on education vehicles are only fastened with seven screws
in each hatch: three screws in the long molding and two screws in each
of the short moldings, Remaining holes are covered with plastic plugs

in the moldings.

Remaining screws are stored in a bag in box 6.

The tank commander ’s hatch

Opening:
1., Turn the locking handle down and to the left.

2. Push the hatch up and back.
NOTE, The hatch is locked automatically in fully open position. There-

fore you can fast in an emergency situation throw up the hatch without
it is fasten in observation position,

Observation position

1. Open the hatch fully.
Pull the locking handle forward.

Pull the hatch forward and release the locking handle. The hatch
is automatically locked in observation position,
NOTE, Dont touch the locking handle during the opening.

Closing

Pull the locking handle forward.
2, Pull the hatch forward and down.

Release the locking handle and lock the hatch by guiding the locking
handle to the right and upward,

Opening from outside

The hatch locked:
Turn the locking axle square bult clockwise with a drift until the locking
pin release from the locking lip.

The hatch unlocked:
Lift up the hatch and carry the hatch to fully open position.

NOTE, Dont use the rubber rim on the hatch as handle.
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ng handle Handle for lock
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Fig. 114, Hatch for gunner/driver and backwards driver as viewed below

Hatches over breech and wedge

Equipment: Hinge handle
Extension rod 250 mm
Gripper sleeve 30 mm
Wege closing tool

Opening

fr)
-

Remove the platform for fording equipment,

Remove the screws.

Check that the hatch over the wedge is covered and locked.
Check that gunner/driver’s hatch is not fully opened,
. Lift up the hatch and drop it back.

o W

l.ock

Wedge closing tool

et Sl

Fig, 115, Closing the Hatch over the Breech
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Fuel measurement

Open the cover over the fuel filling cup.

Remove the strainer and put it on a rag or a paper.

Measure the fuel quantity with the shaft of the plunder fool (fig. 117).

(o]

The tank is filled up over the battle plate: read the fuel quantity
on the scale HELA,

Fuel level under the battle plate upper edge: read the fuel quanti-
ty on the scale FRAM, read the fuel quantity on the scale BAK,
Sum up,.

Check that the strainer is clean and put it back in position,

Close the cover,

Repeat the measurement in the other fuel tank. Total fuel quantity is
110 litres plus reading quantities,

Fig., 117. Fuel measurement

Fuel draining

Side fuel tanks

Equipment: Gripper sleeve 19 mm

Ratched wrench
Wrench for fuel draining tap
Container

Remove the bars for the fording equipment.
Remove the plugs in the track covers.

Open the drain taps in combat compartment and let fuel drain
through the holes for the draining plugs.

The fuel flow can be closed by the draining taps.

Replace the plugs and close the draining taps when the fuel tanks
are emty,

Replace the bars for fording equipment,
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From Tank To Tank

W Fine Filter
Preleminary Filter Injector Pump Hydraulic Regulator

———l
Feed Pump < Sl
a1
- .
1 I (@) e 7 i
= -~
e Tk - tnjector
A \

4rs32

Fig. 119. Piston engine fuel system

Air bleeding of piston engine fuel svstem

Equipment: Wrench

1. Lift up the engine hatch over the piston engine,

2. Put on the starting switch for the piston engine, so that the fuel
pump start,

3. Release the screw between the two fine filters, Put drying papers
around the filters,

4. Close the screw when air bubbles not are coming and only fuel
spray out,

NOTE! Collect the fuel in a container.

5. Remove the drying papers and clean.
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COMBAT COMPARTMENT

Ventilation Control Mechanism

The combat compartment can be ventilated by opening a hatch to the
left radiator compartment and a valve located in front of the gunner
driver:

When the hatch is open air is drawn from combat compartment by
the blowers,

1. When firing with the cannon should the valve in the front of gunner/
driver and the ventilation hatch be open.

2. Every pause in shooting should make use o for ventilation of com-
bat compartment through the ventilation hatch.

Chairs

NOTE! The Crew Chairs are not like in construktion. Dont confuse
the backwards driver s chair with the other chairs.

Removing

1. Put the chair in down position,

2. Lock the chairs with the securiting clamp.

3, Put the locking wheel in such position that the handle is accessibly.
4. Release the locking nut with a wrench and unscrew the handle.

5. Release the locking wheel further and remove the whole locking de-

vice through putting it forward.

6. Remove the chair seat through putting it forward.

Replacing
1. Replace the chair with the lip on the support in the groove of the seat,

2. Replace the locking device and fasten it by hand.

3, Replace the handle in the hole of locking wheel so that the chair is
locked with the handle displaced.

4, Tighten the locking nut on the handle with a wrench.

RAISING AND LOWERING (Commander s and gunner/driver s seat)

1. Unload the seat and lift the lever for height locking.

2. Allow the seat to go up or press it down to the desired position and
release the lever.
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Starting of engines
See separate STARTING CHART,
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Don"t shift with the vehicle driving or with higher speed than 1100 rpm
on engine. If the idling exceed 1100 rpm, traverse until the speed drop.

Observe that right shifting position is recived. Wait until pressure in
Forward-Back-Terr-gearbox is recived.

NOTE! In the selection between terrain and direct shifts, should terrain
be selected to avoid the risk for warm going.

Note. For separate driving with the gas turbine, the instruments and
the warning lights must be watched closer than usual because the cool-
ing blowers are not operating. It the oil temperature is too high the

driving had to be stopped.

WARNING. Drop the antennas when the combat vehicle must pass under
wires which hang lower than 10 m above the ground. Failure to do so
may mean MORTAL DANGER.

Checking While Driving

See Material Maintenance Scheme I,

High power GT

Light for GT on steering unit may be lighting when GT is idling and
at high power (see below). In the remaining case, when yellow light
comes on, should GT be stopped.

At driving with high power on GT and yellow light on steering unit
comes on following procedure should be done:

1. Backwards driver hold the switch OVERVAKNING in position
FRAN (yellow light goes out) in one minute and careful supervise
gauges and warning lights for GT oil temperature and oil pressure,

Driving under these conditions must not exceed one minute.

Release the accelerator pedal until the exhaust temperature is nor-
mal again,

If any warning light comes on should the driving be braked.

High power must not be used at temperatures below 0° C,
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Fig. 123. Backwards driver’s wheel

The steering mechanism is coupled to the general system in such a

way that steering motion remains natura! {smootl ¢ riving} {ur the tank
commander and for the gunaex/driver when driving forward and ior the

backwards driver when driving backwards. The vehicle turns in what-
ever direction the steering mechanism is turned. I{f, on the cther hand,
the tank commander or the gunner/driver drives the vehicle backwards
or if the backwards driver drives forward, they must execute "unnatural"
steering motions, i. e. the vehicle turns in the opposite direction to that
which the steering mechanism is turned.

NORMAL STEERING

When the steering mechanism is turned between ¢ and 20 degrees (when
increased resistance to additional turning is detecied), steering is per-
formed according to the superposition method, With additicual turning,
the clutch-brake method is connected.

In the case of the superposition method, the track is furnished with a
different speed; speed differences are increased the more thie steering
mechanism is turned. The vehicle goes smoothly around curves, At

full deflection (about 20 degrees) and maximum speed, the turning radius
is 26 m in the terrain gear and 70 m in high gear. Turning vadii decrease
at lower speeds in the respective gear,

Note. Keep speed as high as possible on the piston engine when the ve-
hicle is to be steecred.
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BRAKING

Braking is performicd as follows:
1. Release the gas pedal.

2. Depress the font brake. Observe that braking takes place with the
aid of 2 hydre'ic servo system. Good braking effect is obtained
even with modevate pedal pressure,

If the servo oil prussure fails (e. g. during separate driving with the gas
turbine) brake with the hand hrake,

Stoppine the Vehiclc

The vehicle and the cngines are stopped as follows:
1. Let up on the ses pedal and brake the vehicle,
2. Apply the hand brake and sot the gear shift in neutral,

3.  Allow the gas turbine to idle about 3 minutes if it is in opevation.
Then stop it by placing the GAS TURBINE toggle switch in QFF
position,

4, Care should be taken that the steering mechanism is in neutral
position and that the steering ‘control handle is locked,

5, Stop the piston engine by placing the PISTON ENGINE toggle switch
on-the starter panel at OFF position.

6. Switch OFF the main current switch,

Driving Under Special Conditions

ELEVATING WHILE DRIVING

When driving on terrain and under combat conditions it is necessary to
be able to elevate the vehicle. Theé lock knob on the steering conirol
mechanism should be set in the position marked FREE, Aftex this the
steering mechanism handle can be turned, which elevates the vehicle.

LOW GROUND CLEARANCE

When the GROUND CLEARANCE toggle switch on the backwards driver's
control panel is moved to LOW position, the ground clearance of the ve-
hicle decreases about 12 ¢m, The switch must be held in this position
while the vehicle assumes the low ground clearance, When the toggle
switch is released, it returns autornatically back to NORMAL position
and the vehicle returns to normal ground clearance.
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Dirive from the

planetary gear S
of the final drive Fig, 156, Removing Drive

Sprocket Axle

Drive sprocket cogs —-—-- ;

Fig. 155, Drive Sprocket
Fastening the sprocket wheel axles when the tracks are mounted, the

replacing of the axles facilitates by swinging with a iron bar on the
sprocket and simultaneous replacing the axles.
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TROUBLE SHOOTING

Engine Azgregate

The steps listed below can be taken by the crew.

be corrected, file a report {mechanical measure).

Voltmeter Gives No Reading:

1. Check that the main current switch is on.
2. Check the fuse D88.

3. Check junctions to the battery.

Temperature Gauge Gives No Reading:

1. Check that the respective switch in ON,
2. Check the fuses.

Warning Light Do Not Come On Before Start:

1. Check that the switch in ON. (TILL)}
2. Check the fuses.
3, Replace the bulb (28V, 0.04A GE 327).

Starter Motor Operates Sluggishly:

1. If the battery voltmeter indicates below 24 V,

junctions,
2. Connect the auxiliary battery if necessary.
3. Exchange batteries.

Piston Engine Does Not Start:

1. Check that the shift gear is in neutral.

If the trouble cannot

check the battery

2. Check that the starting switch automatic fuse not is released (the

switch in position FRAN),

3, If the battery voltmeter indicates below 24 Vv,

junctions.

check the battery

4. Check that fuel magnets comes on and the fuel pump is running.

Check that there is enough fuel in the tank,

6. Aerate the fuel system if the engine has sat for an extended time.

To be done by a mechanic,
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2. Drive the engine in idling speed until the coolant temperature has
dropped below 95°, Then check the coolant level. If the temperature
not goes down during idling stop the engine.

NOTE! The filler cover must not be screwed down until the tempera-
ture level has dropped below 959, Unscrew the right cooler cover
first, Bleed the F-tank,

Fresh coolant should not be filled before possible leaks have been
plugged, The engine should not be started before the trouble is
corrected.

Oil Pressure Too Low:
1, Stop the engine and check the respective oil level. If it is too low,

possible leaks should be plugged before oil is filled. The engine
should not be operated before the trouble is corrected.

Warning Light for Oil Temperature Lights up While Driving:

1. Stop the engine.
2. Check the oil level.
3. Report the trouble,

Power Transmission

Vehicle Turns to One Side:

1. Check track tension on the track aggregate,
2, Check and adjust the steering clutches

3. Check and plug possible leaks, The oil can penetrate into the steex-
ing clutch disks, The oil on the {riction surfaces disappears after
a short period of driving.

4, Check the steering clutch compression springs. Report if a spring
is broken.

5. Check the clearance in the brakes.

Check the drive sprocket axles., Report if an axle is broken,

Check if the vehicle turns to one side when the control unit is on
zZero,

The Vehicle Does Not Steer During Clutch-Brake-Steering

1. Check the steering brake return mechanisms according to the di-
‘ rections in the chapter entitled Maintenance, Report if the disks
need to be replaced. ' |
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Servo Systemn

Traversing mechanism does not functioning:

1, Check the oil pressure gauges for injection and servo oil, If the
needles during driving don"t reach the green field, check the
level in the servo oil tank,

2. If Warning light for injection oil pressure comes on, the vehicle
must not be driven with the piston engine, Use separate driving
with gas turbine,

The vehicle is traversing when the steering unit is on zero!
1. Adjust with steering unit if the vehicle had to be used before the
trouble is cared.

2. Report the trouble.

The vehicle elevate when the steering unit handle are in zero and
locked:

1. Set change over knob on junction box in position HOJDR FRAN if
the vehicle had to be driven before the trouble is cared,

2. Report the trouble.

The possibilities of vehicle elevation are restricted:

1. Check that the change over knob ANDBARHJUL is in position
HOJDR TILL,

2. Check the position of the knob in relation to the scale.

3. Check primary pressure of the pressure accumulators,

4. Report,

Control light 115V, 400 Hz dont comes on when the piston engine is
running:

1. Put the change over switch ANDBARHJUL in position FRAN, Risk
can exist for uncontrolled elevation,
2, Check fuse R30 and light 115V, 400 Haz,
If the trouble is remaining:
o stop the piston engine
o put main switch in position FRAN during min 5 seconds

o start the piston engine, If the control light exceed lights, push
down the automatic fuse P27

3. If the trouble is remaining, put the changeover switch ANDBARHIUL
in position HOJDR FRAN if the vehicle must be driven before the
trouble is cured.

4. Report,
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Electrical system

Illuminating lights (outer and inner):

Check the main switch position.
Stop the engines.
Put the main switch in position TILL,

. Start the piston engine,.

[ 1Y S CVR SR

Report remaining troubles,
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GENERAL

The communications eQuipment consists of two RA 421 transiiiters
with antenna system, control system and intercom system; telephone
communications helmets with accessories and the {ollowing additional
equipment:

Outside telephone junctions,

Remote control equipment (moveable accessories),
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Fig. 1. Communications Equipment, Connections Equipment



Antennas

Antenna Holders

CGutside Telephone

Fig. 4. Outside Communications Equipment

Radic Transmitter 421

Ra 421 is an ultra-short wave radio intended for a combat vehicle. It
can be utilized for telephone communications up to a distance of 30 km.
When the antennas are put up, the range is increased.

Transmitters

The transmitters consist of a sender and a receiver. Itis a single unit
contzined in a water-tight equipment box which is mounted on o frzme in
the vehicle, The frame is connected to the vehicle electrical system and
to a maneuvering and an intercom system.

All transmmitter control mechanisms are on the front panel.

On the rear of the transmitter there is an adapter which fits the corre-
sponding mechanism on the frame's radio junction tox, In addition, there

aal

are two apertures for the frame guide pins,

For cooling of the transmitter output stage and transformer, the trans-
mitter is provided with a blower. The air intake is situated on the rear.
Air is blown out through the right rear side.
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The following table shows the identification marking and function of the
control mechanisms:

Marking Function

CALL Signal light which comes on with an incoming signal
when the squelch is on (if the LIGHT switch for the
dial illumination is on).

LIGET Switch for dial illumination and signal light.
LAMP Dial illumination light.
BAND Frequency range changeover switch

Positions:

AUTb = remote control
A 30 - 52 MHz

B 53 - 75 MHz

ANT = Junction for antenna cable from the antenna adapter
unit.
TUNE ! MC Knob for frequency adjustment in stages around 1 MHz
\LKC Knob for frequency adjustment in stages around 50 KHz
POWER Four-position switch for turning the transmitters on

and off, selection of low and high power, as well as
remote control of the transmitters,

Positions:

remote control of switch functions.

REMOTE =

HIGH = receiver on and sending possible with
high power {rom transmitter.

LOW = receiver on and sending possible with
low power from transmitter,

CFF . = off.

— Ten pushbuttons for setting of preselected channels.




Attachment Frame

The frame and the plate are provided with twoe copper bands to aszare
good current connections for the transmitter.

On the front corner of the frame there are two clamps with wing nuts
which hold the transmitter in place. On the back, the frame has two
guide pins for holding the transmitter adapter and the transmilter in
place.

Shock Absorbers

- . Guide Pin

. Fig. 6. Attachment Frame

ANTENNA SYSTEM

The antenna system consists of one antenna 2,15 m which is tightly
screwed to an springing antenna holder, The holder can be inclined
in 45° position or in horizontal position. The holder is assembled
with an antenna adapter unit which is situated directly under the an-
tenna holder itself. Between the antenna adapter unit and the trans-
mitter there are two connected cables, one of which is an antenna
cable and the other a current supply cable. During all radio trans-
mission, the antenna should be fully extended if possible. When the

antenna rods are not being used, they are kept in holders outside the
vehicle.



Fig. 8.

Channel
Selector
Box

Channel 6

3 s e

Channel Sel. Knob

Switch Chanmel 1 Channel 10 Three-position Switch

contain all the control mechanisms needed for remote control of the two

transmitters:

Turning on and off,
Selection between high and low power,
Selection between 10 preadjusted channels.,

Marking

Function

SW

CHANNEL
SEL

SIGNAL
LANMP

PWR

Switch on the left gable for connecting the channel
selector box to the transmitter, to be used only when
two channel selector boxes are series-connected to
the same transmitter.

Channel selector knob for selection among ten pre-
adjusted channels; the knob can be stopped at the
desired channel with the aid of a lock washer,

Signal light which comes on when the PWR toggle
switch is on; the lamp can be dimmed,

Three-position switch for turning on and off of the
transmitters and the intercom amplifier and for
selection between high and low power when the power
changeover switch POWER on the transmitter is in
the position marked REMOTE.

The switch has the following positions:
OFF
L

it

transmitter and intercom amplifier off X),

transmitter on in position low power and
reception, along with intercom ampliﬁerx).

H = transmitter on in position high power and
reception, along with intercom amplifier®),

x)

Intercom amplifier is on as soon 2as one of the channel selector boxes
are connected. '
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Tank Commander’s Control Box

With the aid of the control box, the tank commander can make communl-
cations on both transrnitters inside the vehicle and between himself and
the gunner/driver and the backwards driver and he can also turn squelch

on and off.

Fig. 10, Station Selector —
Knob

SAML,
NORM

Tank Commander's

Control Box
Volyme tnensity Knob -

.

Socket for Connenting
Helmet or Remote Control Unit - —

Marking Function

STN SELECTOR Knob for selection of transmitters between the tank
commander and the rest of the crew, The knob has
the following positions:

AlLi: The tank commander listens on both trans-
mitters but cannot send.
Backwards driver uses transmitter 2.

Az Tank commander uses transmitter 2,
Backwards driver uses tranamitter 1,
B: Tank commander uses transmitter 1.
Backwards driver uses transmitter 2.
C: Backwards driver uses tranamitter 2.

Gunner/driver uses transmitter 1.
SAML-NORM Knob with two positions:

SAMI, Crew listens on the samc transmitter as the
tank commander.

NORM The crew uses the transmitters according to
the position of the station selector,

VOLUME Knob for regulating sound intensity.

SQUEILCH _ Changeover switch for turning on and off the squelch
on the transmitters: the lower swilch ig used for
transmitter 1, the upper one for transmitter 2.

J702 Adapter for connecting the junction cable to the com-
munications helmet.
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The helmet has a headset which by means of cable from a junction box
on the right side of the helmet is connected to the Radio/Intercom-change-
over switch with a tripolar sleeve.

The helmet comes in two sizes: size Ll to No, 57-58, size Iil to No. 59-60.

The helmet size can be adjusted with the aid of an adinsiment strup and
by inaserting and removing foan: plastic in the front po:t of the Lo et

The helmet is intended to protect the crew against burnps and jolts which
occur for example when a mine is driven over or explodes in the Lmme-
diate vicinity of the vehicle,

The Radio/Intercom—changemfer switch with junction cable consists of
a changeover box and spiral vulcanized cable with adapter.

On the Radio/Intercom-changeover box there is a pushbutton marked R
for radio and marked L for the intercom system. Button I, can be locked
in depressed position by giving it a 1/4 turn,

On the top of the Radio/Intercom-changeover switch there is a tripolar
sleeve for connecting the helmet and a dipolar one for connecting the throat
microphone.

On the underside of the Radio/Intercom-changeover switch there is a so-
called breaker contact so that when the tank is evacuated rapidly it is
possible to disconnect the equipment from the vehicle control box.

The spiral vulcanized cable is connected to the conlrol box by muns of
a ten-pole adapter,

The throat microphone consists of a bent clarap with 2 microphoue jacket
and a junction cable to the Radio/intercom—changeover switch,

Qutside Telephone Hookup

The outside telephone connection is primarily providead to corn- -t the
member of the crew directing fire to the rest of the vehicle aru. It

is situated on the back of the vehicle on the left side and consists af a2
box containing a hand microphone and a drum with 15 m of cahlie which
can be rolled back up on the drum with the aid of 2 motor. The cable

is terminated by a junction box which has an adapter for the hand micro-
telephone and a control button fo the motor for rolling up the cabla,
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Remote Control Unit
To Helmet

To Cemmanders
Controt Box

Fig. 14, Remote Control Equipment
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9. If while preadjusting the channels a red field becomes visible in
the window of the frequency scale, proceed as directed undar
item 11,

10, Close the cover when the desired channel is adjusted and tiglten
the locking screws,

11. Set the POWER switch in REMOTE position.

Note. If a red field comes into view in the window of the fre-
quency scale, which can occur when preadjusting channels
which lie in the vicinity of the upper or lower limit of A
or B, this can be corrected as follows:

Turn the red field away with the aid of the MC or KC knob.

Turn the frequency adjustment screw a few times to the
right (left) if it is adjusted in the vicinity of or to the left
final position (right final position).

c. Depress the TUNE button and check that the red field is
not visible in the window. If the red field does not appear,
the desired channel is to be adjusted according to items
4-8,

d. If the red field again comes into view, repeat steps a-c
but turn the frequency adjustment screw an additionaltime.

e. If the red field does not go away, the trouble should be re-
ported or adjustment performed manually with the MC or
KC knobs,

Putting the Communications Equipment into Operation

1, Connect the communications helmets to the control boxes.
2, Check that the intercom amplifier switch is ON.

3., Check that the knob marked SENDING on the intercom amplifier is
in the position marked COMMANDER + OTHERS, 'if not otherwise

recommended,
4, Check that the SQUELCH button on the transmitter is at ordered position.
Adjust the LIGHT switch for dial illumination to desired position.

Check that the frequency range BAND switch on the transmitter is
at AUTO position, :

7. Check that the POWER switches on the transmitters are in REMOTE
position. .

8, Check that the VOLUME control on the transmitters are turned clock-
wise as far as possible (maximum volume).
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Shutting Down

The communications equipment is shut down by moving the PWR switch
on the channel selector box to OFF position,

Communications Helmet 2

The communications helmet is easiest to put on by drawing out hearing
protection with the straps on both sides of the helmet. Fix the shaps on
outside of the helmet. Grasp with both hands thumbs inside the helmet,
bending out the sides and putting on the helmet directly from the front.
Care must be taken that the ears fit into the compartments provided and
do not bend over. Release the straps and the Hearing protection tighten
against the ears, The Hearing protection has an lever wich in forward
and in backward position lock out outside sounds. Then the throat micro-
phone is connected to the Radio/Intercom-change-over switch by means

of a dipolar sleeve,

It is important that the throat microphone be adjusted so that it lies cor-
rectly against the throat.

The Radio/Intercom-changeover switch spiral cable is connected to the
proper control box, The Radio/Intercom-changeover switch can be un-
coupled from the spiral cable by means of a breaker contact. Check that
the position markings on the changeover switch and the breaker contact
coincide at connection,

When sending on the radio, the radio button R on the Radio/Intercom-
changeover switch is depressed and for conversation on the intercom
system, local button L on the Radio/Intercom-changeover switch. The
local button can be locked in depressed position,

Sending Possibilities with the RA 421

V4
Antenna Al
Tank Comuander!s l
Control B
3 2 ol Box § Yorn
Transmitters
Guaner/ Backwards
Tank Commande Driver ;-~\\Dr1vcr

\\\

Fig. 16, Tank Commander listens on both Transmitters but cannot
transmit. Backwards Driver utilizes Transmitter 2,
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Antenna
Tank Commander® L
: 0 Confrol Box d Comm,

Transmitters
Backwards
Tank gﬂ?ﬁi:/ Drivers
Commande ’

Fig, 20. The Entire Crew listens on Transmitiers

1 and 2.
VY N2
Antenna A
e . r—-m-—-——
' Jank Commander.'s | /
! [_ 2 Control Box § Comn.
Transmitters
fiugner Jackwards
Tank Driver Driver
Commiande _

Fig., 21. The Entire Crew listens on Transmitter 2,

~ i
Antenna ‘I,

1 2 Control Box Coarn,

' lle
I ' Tank Commander's /},/’,

Gonner Backwards

_lank Oriver Driver
Commander .

Fig. 22, The Entire Crew listens on Transmitter 1,
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REMQTE
. Contro} Unit

Hax 2 kn

Line Coupling
Piece

Fig. 24, Communication on Ra 421 by means of Remoie Contral Unit

Outside Telephone Hookup

5.

Open the hatches,

Take out the hand microtelephone. Pull out the cable to an appro-
priate length by grasping the cable at the box.

Depress the key on the hand microtelephone and talk,

At the conclusion of the conversation:
If the cable is pulled out, depress the control button so that the cable
is wound up on the drum,

Put the hand microtelephone in the compartment and close the hatches.

TROUBLE SHOOTING

If the communications equipment does not function satisfactorily, proceed
as follows:

Check that switches and other control mechanisms are correcily
adjusted,

Check for broken cables and proper connections {loose contact).
Check that the antenna is correctly attached,

Check that the transmitters are correctly attached in the frame. If
trouble persists, it is to be reported.

NOTE! Make no checks with the power turned on.
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Fig. 3. Main switch and connections
Jumper Cable Junction
On the lett wall of the combat compartment, above the main switch,
there is a jumper cable junction. When necessary, a jurnper cable i

connected there from the jumper cable junction of another vehicle.

Before connecting the cable, check that the other vehicle has a 24 V
electrical system.

Fig. 4. Jumper cable junction

Generator

The piston engine is driven by an alternating current generator. The
alternating current is rectified in 2 diode box. A charging regulator
regulates generator load and limits it to 100 A, A control light on the

backwards driver’s panel comes on when the main switch is in position ON
and will not light when the generator is charging,

5.



Light plate

Blackout light
Head light

Reflector

Fig. 7. Illumination forward

Light plate

Tait light Reflector Reflector

Blackout light

Fig. 8. Illumination backwards

The headlights can be adjusted for full and partial illumination using
a switch on the gunner/driver’s instrument panel. There are two
incandescent bulbs in either tail light. The strongest light is obtained
with the headlights and the weakest with the bhlackout lights.

Reflectors and Light Plate Retainers

In the front the vehicle has two white lights and founr red reflectors are
in the rear. In addition, there is a white reflector on the muzzle guard.

On the {ront side of the vehicle there are three light plate retainers and
on the rear there are four retainers. The light plites are kept in an
accessories box when not in use,



Two potentiomers are located on the gunner/driver”s panel. The left

regulates illumination on gunner/driver’s panel, starter panel and

elevation- and side waterlevel. The right regulates illumination on
gratitude in gunner/driver’s sight. One potentiometer is on the back-
wards driver’s panel and actuates its illumination.

The observation cupola's traversing scale 1s illuminated by a lamp. It

is always illuminated when the main switch is ON,

On observation cupola control panel there is one potentiometer which
regulates the illumination in commander’s sight,

Liist of Incandecent Bulbs

Used in Number Designation Data
Vehicle
Tail lights

ordinary 2 OSRAM-7244 20/7 W

blackout 2 OSRAM- 6444 iw
Fire warning 3 OSRAM-5626 5 W
Glowlamp, Transformer 1 GEUS-NE-27J 115V
Control lights the rest 4 GEUS-327 0,04 A
Blackout Lights 3 OSRAM-6453 15 W
Panel lights 8 GEUS-327 0,04 A
Inspection light 1 OSRAM-7429 15 W
Headlights 2 GEUS-4811 110/55 W
Ceiling lights

ordinary OSRAM-7529 15 W

blackout OSRAM-5627 5W
Warning lights 20 GEUS-327 0,04 A
Weapons
Firing tester 1 OSRAM-3797 3 W
Light for traversing scale 1 GEUS-327 0,04 A
Signal light, charging 4 GEUS-327 0,04 A
Light for graduatet dial 2 OSRAM-3797 3 W
Light for water level 3 OSRAM-6444 3w



Fig, 12. Power outlet in
engine compartment

Fig. 11, Power outlet on backwards
driver s panel

Bilge Pumps

The vehicle has two electrically driven bilge pumps for drzining water
and can be assembled on the vehicle floor. One pump is gituated in the
combat compartment and the other in the engine compartinent, The bilge
pump is operated with a switch on the backwards driver's panel.

Transformers

Some electro-hydraulic servo system includes components which require
alternating current. For this purpose there is a static transformer which
transforms the electrical system$ 24 V direct current to 115V, 400 Hz
(Hz = periods per second}). The transformers are situated on the left wall
of the combat compartment in back of the backwards driver$§ panel, It
starts automatically when the piston engine starts and servo oil approaches
a certain pressure., On the backwards driver$ instrument panel there is a
white control light which comes on when indirect current is present,

Amglifier

To amplify electric signals in the electro-hydraulic servec system there
is an amplifier and an adapter unit. They are situated in the electrical

junction box in the combat compartment.

11.



The gyro is a so-called miniature speed gyro. Its rotors, which rotate
at high speed, are suspended in a rotatable frame. When the vehicle
turns {or when its angle of elevation is changed) the frame turns and
actuates a signal transmitter. An eleciric signal goes out from the
transmitter and actuates the servo system gy ro.

Fuses

The fuses are situated under a cover on the junction box in the com-

bat compartment. On the underside of the cover there is a holder with
spare fuses as well as directions with the names of the fuses, their area
of application and maximum load.

There are two types of fuses: regular and automatic fuses., A regular
fuse which goes out of order must be replaced., An automatic fuse which
goes out can be re-actuated by depressing a fuse. An automatic fuse
which goes out must cool off at least 10 seconds before it is re-actuated.

All fine fuses (6 A) are situated in a screw holder, A fuse (P 17) which
bears 250 A, is screwed divectly on the current-conducting bolts. The
other fuses are automatic fises.

Fig. 13. Fuses in junction box C 11

In addition to the aforementioned fusecs, automatic fuses are installed
in the following switches:

piston engine switch
gas turbine switch

bilge pump switch
Turn OFF the switch before touching these fuses.

13-



List of Fuses

Fuse Current Consumer Resistance Note
N11 Fire warning and extinguisher 6 A
P17 Rectifier 250 A Diode fuse
P19 Rectifier 6 A
P23 Communications equipment 25 A Automatic fuse
P25 Voltage regulator GT 35 A Automatic fuse
P26 Field winding, start generator 6 A
P27 Transformer 24 V-115V, 400 Hz 15 A Automatic fuse¢
P30 Boiler 35 A Automatic fuse
P34 Engine for cable winding 6 A
R11 Maneuvering circuits, elevation 6 A
Switches with automatic fuses
D11 Switch for piston engine 15 A
D41 Switch for gas turbine 15 A
Vil Switch for bilge pump in combat 25 A
compartment
V13 Switch for bilge pump in engine 25 A
compartment
115V 400 Hz
R30 Sensor circuits, elevation 6 A
R69 Sighting circuits, observation cupola 6 A
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Cioneral

The vehicle fire extinguishing system consists of:

a fire warning system,
a permanent fire extinguishing system,
two powder extinguishers (hand fire extinguishers),

Fire warning system

Fire warning system consists of three indicators {IR-eyes) in engine comparmen
In combat compartment there is a control unit in junction box (Cl1) and a warning
light (red) located at the commander and gunner/driver. On backwards driver ‘s
panel there is a warning lamp and a knob for checking the fire warning system.
There is also a knob for changing over to manual or automatical operation and
control lamps for extinguisher 1 and 2.

Kneb for checking Fire warning lomp
n-

fire warning system

Controt lamps

Knoh for changing to manusal
or automatic operation

Fig. 1. Backwards driver$ panel, right partﬂ

When fire appears in engine compartment the warning lamps in combat compart-
ment will lit. The warning system will operate even if the main switch is in

position OFF:

Operating control

The main switch in position ON, Check the system by putting the knob on the
backwards driver’s panel in position TESTLAGE 1. The warning lamps should
lit. Repeat the check for position TESTLAGE 2 and TEST LAGE 3,

After the check the knob must be positioned to DRIFT and the knob for manual
or automatic operation in ordered position.



Fig. 3. Fig. 4.
Release mechanizm in the Cutside Dciease Meachanism
Combat Comparimaent

Manual operating
When the relcase mechonisms are depressed, the air fiask is punctured.
In this manner, pressuvized air {lows out to the reversing valve which
conducts aiz to the safelv valve, whezwe the pressure is reduced to
15 kp/cma, and thereafter to the valve which iz closed, Simultaneously,
pressurized air is conducted to the manevveving cylinder in the carbonic
acid flasks which actuates a picker stick, @ breaker clamp and the breaker
arm, which causes the carbonic acid flask {3 ~pen and carbonic acid to
flow out through the noszles into the engine commartment,

[~

Sealing

The release mechanisin protective cover iz provided with safety pins
which are sealed so that they do not protrude unless the sealing wire
gives out.

The carbonic acid flasks are each provided with two seals, One wirc

is wound arocund the valve housing and throuvgh #n aperture in the breaker
arm. The other wire is wound round the breoker clamp and the upper
part of the valve housing in such a way that tin2 breaker clamp is held in
upright position, As sealing wire use Sandwvirens rust-free 12 R 10

wire {diametier 0,30 mm), NOTE. 7The wire ruust not be wound double,

5.



@-___'_____________. Upper release valve
r',
/,(q/ Electrical magnet
-

~ Lock nut

Fig, 6. Carbonic flasks with and without electrical magnet

WARNING! Check that the new flask has a safety nut.

o Puil the white lever button on the electrical magnet, See fig 7.

o Place the electrical magnet on the flask and tighten it hard.

o Place locknut and tighten it,

Carbonic pipe

Bag for safety nuts

Connect safety nuts before
remove of the carbonic flask

Carbonic hose

Hoider

Lever button

Fig. . Carbonic flasks connected



Flg_i-d_ Powder Extinguishers
in the Combat Compartment

When the powdeyr cxtinguishers are being used, a smoke powder spurts
cut which hecomes gzsecus as it heats up.

The powder extinguishers are reloaded at 2 special service station,

Refer to the instructions which are on every powder extinguisher.

What To Do In Case of Fire

Fire in the Engine Compartment

Automatic release - the knob in automatic position, When the fire warning
lamp is lit, if possible stop the engine, Nevertheless, the system is designed
for use with the engines in operation, lf the fire is for use with the engines in
operation. If the fire is not extinguished by use of extinguisher 1, positioned
the knob on backwards driver’s panel in position 2.

Manual release - the knob in manual position,

If possible, the engines must be stopped before the fire extinguishing
system is used. Nevertheless, the system is designed for use with the
engines in operation. It is released with the nearest release mechanism
(combat compartment or outside} in the following manner:

I. Pull cut the safety pin,
2. Open the protective cover,
3. Depress & releaser with a quick movement.

If the fire is not extinguished, the engines must be stopped and the other
release mechanisms depressed,

9
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