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SCOrE alD FURrO0S8: OF THIS BOOK.

This provisional handbook has becn written, prin-
arily, for the &.C.lik, 1 Tank driver, and is not intend-
ed to be a guile to the undtertaking ol major mechanical
repeirs and replacements which arec the duties of work-
shop personnel only. Information, therefore, has been
reduced to the simplest possible terms, commensurate
with accurate explanation of mechanical principles.

Although a hizh degree of technical knowledge may
not be necessary to drive the Australian Cruiser Tank
the underlying principles have been explainel so that
the crew may detect small mechanical faults before they
develop into major repair undertakings. .- If faults can
be discovered and reported at this stage, repairs can be
undertaken by Lizit Aid Detachments or Brigade orkshops
thus ensuring that the vehicle is where it is most need-
ed ~ in action.

A tremendous responsibility algo rests with the
crew to carry out lubrication and maintenance in accord-
ance with the schedule and instructions contained in
this manual,

From time to time it is probable that modificat-
ions will be made to increese the efficiency of the
A.C. Nk, 1 Tank and the accuracy of this preliminary
manual will be affected thereby, Any such modifica-
tions will be fully described in the standard printed
edition of this manual to be published shortly, and in
regular supplements,
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- Fig. 4. Front and L.H. side view
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Fig. 5.
Driver’s Compartment

“4, Tachometer.

2. Qil pressure gauge gear

. box pump.

< gneedometer.

" Ignition switches.

. Starter switches.

‘8. Emergency starter
switches.

7. Fire extinguisher push
button.

8. Starter push button.

9. 12-volt ammeter.

10. Red tell-tale lights oil
circulation.

11. Engine temperature.

12. 6-volt ammeter.

13. Gear box filler.

14. Speedometer drive.

15. Gear shift lever.

16. Clutch pedal.

17. Steering levers.

18. Air pressure gauges.

S U N

Fig. 6.
Gunner’s Compartment

M.G. water tank.
Machine gun.

M.G. water pump.

.303 ammunition box.
Differential filler.
Diaphragm air brake.



HULL AND FITTINGS

The hull (see Figs. 2, 3 and 4) consists principal~
- 1y of four main castings of armour plate; these include
_the nose, main body, turret and power unit cover plate.

Nose:

The nose is & separate casting which is bolted to
the machined face of the main body. It houses the
front axle drive assembly, braking components, final
drive and gearbox pinion.

Main Bodxi

The main body 1s a large one-piece casting to
which all the above mentioned smaller castings are fit-
ted. For purposes of description it can be divided in-
to three sections -~ front, middle and rear.

The front compartment, (see Figs. 5 and 6) accorm-
‘odates the driver and forward gunner for whom individual
seats arec provided. These seats slide forward and
backward and are adjustable for tilt. On the right
hand side is the driver's compartment containing the
various controls anc thelr accessories. On the left is
the forward gunner's seat, adjguent to which a Vickers
machine gun is installed. A small electric motor, with
a centrifugal pump, is bolted to t™e hull above and to
the left of the gear box; 1ts function is to circulate
cooling water through the Jjacket surrounding the barrel
of the gun, The motor is described in the section of
this manual entitled "Hlectrical System™. The gun is
held in position by clamps (friction plates), Hatches
are provided above the driver's and the gunner's seats
and near each of these hatches is a periscope. In the
front of the compartment, and between the driver's and
gunnert!s positions is the gearbox.

The gearbox oil cooler is mounted between the
driver's and the gunner's seats; it consists of a radia-
tor through which the oil circulates and a cooling fan
driven from the main cardan shaft.

In the middle compartment, just above the floor,
are the universal joints, shafts, transfer box, and
master clutch, Various electrical components and
accessories are also located in this section as well as
amunition for the main armement and machine guns. See

9,
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Fig. 9. Rear engine compartment

1
2
3
4
5
6
7
8.
9
10
11
12

Fuel tank.

Rear exhaust pipe.

Air vent.

Engine unit lifting eyes.
Radiators. '

Qil filler cap.

Oil cleaner.

Fire extinguisher pipe.
Radiator filler caps.
Fan driving pulley.
Fire extinguisher bottles.
. Felt seal.

13. Fuel filler cap.

14. Fire extinguisher bottle.
15. Fire extinguisher bottle.
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o. 2 engine
il filler cap

Fig. 10. Close up of Nos. 1 and 2 engines through bulkhead
aperture 4

13.
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Fig. 12. L.H. view Turret interior

1.
2.
3.
4.

Periscope. 5. Terminal Box.

Control Motor. 6. Traverse Motor,
Operator’s Control of 7. Gear Engaging Turret
Motor. Internal Ring Gear.
Bevel Gears. 8. Base Junction Connector.

ight pg -Aperﬂjref

Fig. 13. Turret detached.
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COUDENSIED SPECIFICATIONS

 GENERAL DIMENSI ONS

TLength (overall) - 20 ft. 9 1ns.
Height " ~ 8 ft 4$ ins.
Width i - 9 ¥ ins,
Width of track centre to centre - 7 ft 6% ins,
Gground clearance ~ 15i ins,
Minimum turning circle ~ 58 ft,. dlameter.
Width of trench spanned - 8 ft,

Weight (unladen)
Total area of track (steel) in
contact with the ground

Approx., 26 tons.

32 square ft.

‘4

Bogie wheel loading - 43-1/3 cwt. each.
Ground pressure - 13.4 1bs, per sq.in,
MAXTNEM PERMISSIBLE SPLEEDS MAXTIULM TRAINING SPEEDS
AT 3,600 R,P,M, - R AT 3,000 R,r.M, : -
Fifth gear 29,5 m,p.h. Fifth gear 24.0 n,p.h.
FTourth 22,0 m.p.h. Fourth * 18.5 m.p.n.
Third i 125 m.p.h. Third K ® 10.5 m,p.h.
Second 6.0 m,p.h. Second 7 5.0 m,p.h,
First n 3.0 m.p.h, First n 2.5 m.p.h,
Reverse © 3.5 m,p.h, Reverse ® 3.0 m,p.h.
ENGINE
Make : -~ Cadillac 775"
Total number of engines ~ Three
Arrangement -~ Clover leaf
No. of cylinders per engine - Tight '
Firing order - 1,8,7,3,6,5,4,2.
Compression ratio ~ 6,25 to 1

Compress1on pressure at crank~
ing speed

Total comblned B.H.P.

Normal oil pressure

I

110 1bs, per sqg. in.
330 at 3.050 r.p.m,
25 lbs. per sqg. in.

Idle oil pressure - 15 1lbs. per. sq. in.

Carburettor: '
Make ~ Stromberg A.A.V, 26
Type - Downdraft.

TRANSMISSION & DRIVE

Transfer case ratio -1 to 1

Differential pinion ~ 17 teeth

Differential crown wheel - 60 teeth

Final Drive pinion ~ 23 teeth

Final Drive spur wheel - 73 teeth



Dri Sprockets: Rubber Steel
Drive =P Track Track
No. of teeth - 13 20
Pitch - 6 ins. 4 ins,
Tracks:
No. of links - 86 129
Gear Overall Ratio ingine r.D.m. Road - Speed
First 62,04 : 1 5,000 245
Second 26,81 @ 1 " 5,0
Third 10,75 1 i 10,5
Fourth 8.4 : 1 & 18.5
Fifth 6,35 ¢ 1 it 24.0
BLECTRICAL
Ignition:
System -~ Delco Leny
Distributor - Delco Reny
Ignition coils - 6 volt
Digstributor rotation - Clockwise ’
Distributor points gap- 0,0125 in. to 0,0175 in.
Snark plugs ~ 10 m.m,.
Spark plug gap 0,025 in.
Spark advance ~ Automatic
Timing - O degrees before t.d.c.
Generator:
Make : ~ Delco Remy
Drive -~ V Belt
Rotation - Clockwise
Batteries: : -
Type - 6 wvolt 17 plate
Total number of
batteries: ~ THive
Automotive - Three: positive earthed
Wireless ‘ - Two in series
CAPACITITES
Combined radiators ~ 23 Imp. gals.
Combined fuel tanks ~ 140 Imp. gals.
Transfer case _ - 4 Imp. gals.
~Gearbox, differential and .
final drive combined ~ 17 Imp, gals.
Crankcase (each) - 22 Imp. gals.
oOo
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Water Outlet to top of
Carburettor attached here. ater Outlet fo top o

Radiator.

Oil Breather and Filler.

..........
‘‘‘‘‘

3
o,

olf Starter goes in here. Water inlet from bottom of Radiator. - Water Impeller

Fig. 14. Cylinder block arrangement
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POWER UNIT

Engines:

The power unit is composed of three Cadillac "75™"
engines which are arranged in "clover leaf™ formation.
They, together with fuel tanks, radiators and fan ass-
embly, are mounted on a suuv~-frame and thelr combined
power 1s transmitted through clutch drives to the trans-
fer box. for descriptivu purposes, a single engine is
taken in cetail and divided into five sections:-- ’
lMechanical, fuel, Ilectrical, Cooling and Lubrication.
The description of the electrical section will be found
under "IElectrical System” elsewhere in this manual,

Mechanical:

The cylinders are set at 9C degrecs and the blocks
are staggered approximately 1% ins. to allow the conn-
ecting rods to work side by side on the same crank pin.
See fig. 14 for cylinder head arrangement. The cylind-
ers and heads are of cast iron and the sump is of sheet
steel, The crankshaft is four throw, with two rods per

hrow, The connecting rods are H section and are rifle
drilled for pressure lubrication to the gudgeon pins.
The pistons are T slot aluminium alloy with four rings
per piston, all are above the gudgeon pin. The gud-
geons, which are secured by circlips in the piston boss,
are hollow and full floating both in the rod and in the
piston. There are two comyression and two oil rings.
The valves are lifted by hydraulic valve lifters, thus
the clearance is automatically adjusted and no mainte-
nance is necessary excepting at overhaul periods. The
valve seat angle is 45 degrees. Sectional and cross-
sectional views of the Cadillac engine are supplied in
figs, 15 and 16,

'uel System:

Fach engine is fitted with a Stronmberz dual down=-
draft carburettor, model A.A,V, 26, The carburettor has
the following features: accelerator pump, slow end fast
idle, thermostatic choke control. An air cleaner of
the oil bath type is fitted to each carburettor. Iig.

17 provides an explodeld view of the carburettor.

Mechanical Fuel Pump:

A standard Cadillac mechanically operated fuel
pump is fitted to each engine.

21,



=3P

#Oil Intake Pipe
or Valve Silencers

"
Water Pump and
Generator Belt

Outlet Passage for
Crankcase Ventilation

Distributor Drive Gear

Rear Main Bearing
Oil Seal

Timing Chain

4

End Thrust taken
by Centre Bearing

Flexible
Flywheel

Fig. 15. Sectional view of Cadillac engine
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10 mm. Spark Plug Exhaust Pipe Crossover

Operating
Relay

for

Drilled Oil Header

1-30 p

J

Fig. 16, Cross sectional view of Cadillac engine
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Rocker that works Pump Plunger

Butterfly (6) of
choke worked

automatically
by (7).

Twin Floats (3) and (4)
rise with Petrol and act
on Needle Valve (5). 1<10A

Fig. 17. Dismantled view of Carburettor
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a56 1 ‘——-33‘; %ap screw 5
) o~ e 3 ap screw gasket
p “§312 Cap screw washer
——\347 Cap scr wash gasket
: 374 Screen ret. spring
\"304-M Filter bowl
= N-302 Filter base
j!.—lO-A Filter screen
gl 356 Bowl-screen gasket
345 Filt base gasket
20-A Valve assembly
348 Valve gasket
N-301 Pump base

70

7 346 Bellows gasket
[z 350-A Airseal gasket
V///////,';:r—\ 303 Bellows ring
ml'g:l 20-B Bellows
i 7 359 Drive screw nut
W/‘////%. 26380 Ll,\rmafure ract
s, = - pper contac
%///‘/’7—_" 30-C Lower contact

383 Hex. steel nut
384 Lockwasher No. 4
378 Lockwasher No. 10
382 Steel screw
N-362 Drive screw
372 Drive spring

A-40 Coil ass'y

=

=

=

«—

= | N-390-F
e+ [ orea— 390-N

Ji{gen-390-s | 390-A
LI HEF—390-W binding
= \ 37 390-T post ass'y

¥— \ 390-v
376 Pressure screw N-390-C

376-A Pressure nut

387 Steel screw 40-E Contact arm
388 Hex. steel nut N-319 Cover
389 Lockwasher No. 6

Fig. 18. Sectional view of autopulse pump. Filter bowl and
screen only to be adjusted by crew. Other components not
to be dismantled by crew
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Electric Fuel Iump:

To ensure that a sufficient supply of fuel will be
avallable for the continuous functioning of each engine
even over undulating country with steep inclines, an
additional pump - namely an Autopulse electric pump =~ 1is
fitted to each of the three fuel lines., The operation
of these electric pumps is controlled by a float valve
in the near-side front fuel tank. This tank acts as a
header. Fig. 18 shows sectional view of Autopulse

pump.
Fuel Tanks:

‘ There are five fuel tanks, all inter-connected., A
study of Fig. 19 shows how they arc situated around the
radiators. .
Ignition:

The ignition is described in detail in the section
of this manual entitled "Electrical System”,

Cylinder Numbering:

The left front cylinder is numbered 1. All odd
numbered cylinders are in the left bank and even num-
bered in the right bank. ~

000
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COOLING SYSTEM

Three radiators, one serving each engine, are arr-
anged around the sides and rear of the single rear eng-
ine, forming three sides of a box, A cover plate of
sheet metal becomes, in effect, the top of the box and
the bottom is represented by a plate attached to the
lower surface of the sub-frane. The sixth and forward
side 1s open and occupied by the single cooling fan and
its shroud. Thus an air duct is formed which ensures
that the draught created by the rotation of the fan is
conducted over the cooling surfaces of the radiators.

The space between the fan shroud and fuel tanks is
sealed on both sides by the provision of sheet steel
baffles with sponge rubber secaling strips, arranged so
that the fan shroud has some degree of freedon,

Radiators:

The radiators are of fin and tube core construct-
ion, the core area of each radiator is approximutely
6% square feet, Fach radiator is fitted with a screw
type filler cap, and pressure relief valve set to blow
off at 6 1b/sq. in. During operation, the effect of
this pressure is to raise the boiling point of the water
to 228 degrees F. and thus prevent water losses which
would otherwise occur.

The radiators are cushioned by rubber pads and are
secured by straps to the sub-frame which supports the
power unit, petrol tanks etec.

Impeller:

The water 1s circulated under light pressure,
through the blocks of both cylinders, by a standarc
Cadillac impeller (pump). This impeller is situated
in the front of the right hand block looking from the
clutch towards the generator.

Access Hatch in Radiator Cover Plate:

A hatchway in the cover plate provides access to
the three radiator fillers and to the oil filler for the
recar engine. The hatchway cover is held in position by
four spring-loaded latches - one at each corner.

24,
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e . To Oil Gauge

IDrilled Passages. Drilled Header ‘ Oil Pump Drilled Passages

Fig. 20. Engine Oiling System
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LUBRICATI O SYSTHEM

Zach of the three engines has its own lubrication
system which is on the full forced feed principle, The
oil is carried in Che sump and is delivered under Preg-
sure by a gear-type pump to the oil header which is
drilled lengthwise along the left side of the crankcase.
See Fig. 20,

Other drilled passages branch through the support
webs to the main and camsharft bearings. One from the
main bearings passes through the drilled passages to the
crank pins, where part lubricates the connecting rod
bearings; a portion flows up from thesc bearings to the
piston pins. The lubricant issquirted out on to the
cylinder bores from small holes in the connecting rod
big ends.

0il is carriced from the rear camshaft bearing to
the distributor, oil pump drive shafts and gears, and
Trom the front bearing to the timing chain and is piped
to the hydraulic valve lifters,

N

i

A special large capacity sump has been provided
for each engine in order to compensate partly for the
wide variations in speeds over which the engines operate
and the difficulty of keeping the engine sunps cool,

01l Circulation Incdicator:

Oil circulation is indicated by a red tell-tale
light on the instrument panel and by a Bourdon type
pressure gauge calibrated in 1b., poer sq, in,, mounted on
the engine compartment bulkhead.

Cil Filters:

Thesc units are A,C, military pattern, dctachable
tyve and are mountoed in a horizontal position on
brackets on the cylinder heoad of cach engine.

o000
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Dipstick

To Master Clutch

Fig. 23. Transfer box
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TRANSMISSION

Fach engine has 1ts own drive shaft which 1s coup-
led to a transfer box. F'rom this transfer box the con-
bined power of the three engines 1g transmitted to a
master clutch through a single drive shaft to the gear
box, then to the controlled differential and lastly to
the final drive geers an¢ to the tracks.,

The drive shafts from the two front engines to the
transfer box are ldentical. The shafts are splined at
each end, one end fittins the clutch plate and the other
enG supporting the universal joint coupling. Tach shaft
fits through the clutch plate into a pilot bearing in
the flywheel and is supported by a ball race mounted at
e rear end of the clutch housing.

The drive ghaft from the rear engine 1s much long-
er than the others and carries the fan drive pulley.

Tre universal joints used on these shaflts are of
the noodle bearinz type and each shaft 1s frec vo move
on the splineg at the transfer case cnd.

bngine Clutches and lMaster Clutch:

Ti:e engine clutches are stancard Cadillac ecuip-
ment of the single dry-plate type, These three
clutches are permanently engaced, thereby eliminating
the necessity for maintenance. In the ecvent of a break
down, any engine can be isolated by releaging its clutch
or by removing the drive shaft assembly between the
engine and the transfer box. One of these clutches 1is
shown (dismantled) in Fig. 21,

The mastver clutch 15 of the dry nwulti-plate type
and consists of two driving, three driven plates and a
spring loaded pressure plate, This clutch 1s operated
by rod linkage as shown in Mig. <2 and 1 controlled by
the clutch pedal in the drivinz compartment.

Transfer Box:

The transfer box contalngs five helical cut gears
in constant mesh, see i'ig. 23. It is mountcd on a
sub={rame clear of the hull floor directly below the
turret, fig, 24 shows position of transfer box in hull,

Ag the transfer box is simply a traia of gears arr-
J
anged to transfer the combined power oi the three cnzines

[oX
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Fig. 27. Controlled Differential Assembly
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l(crown wheel) transmitting the drive to the controlled
differential in the front axle assembly. See T'ig. 26,

The object of the controlled differential is to
enable the direction of movement of the Tank to be
changed at will. It should be remembercd that the Tank
can only be steercd by making one track move faster than
the other and the controlled differential sudplies the
means for slowing down the track on one side and propor-
‘ tionately specding it up on the other side, This is
accomplished in the controlled differcntial which acts
in a somewhat similar manner to the differential fitted
to a motor car, excepting that the usual bevel gears are
replaced by simple $pur gears and an epicyclic train of
gears at each side of the crown wheel.

The following explanation of the construction and
operation of the differcnticl should be read in conjunc-
tion with Fig. 27, of which the numbers in circles re-
present the number of teeth in the. gears and the plain
numbers refer only to 1ts description.

Tor the sake of convenience of description the

“differential can be divided into four sections -first

the bevel pinion and crown wheel; oecondly, the differ-
ential unit incorporating the “wall pinions and shafts
(1) and (2) and the largc gears (8) and (9) with their
"corresponding shafts; thirdly, the brake drums and the
epicyclic gears (4) end (6) and (3) and (5), and four-
thly, the main drive shafts (12) and (13). From Fig.2.
it will be scen that therc arc thrce sets of small
inions (1) and (2). which are supported by the end platc
16) and the crown wheel contre section, Lach pair of
small pinions (1) and (2) are integral with their
respective shafts and are meshed together, as well as
meshing with the large centre bnaro Uhlch in turn are
splined to the driving axles. Gea (5) and( 6) are
integral with the short shafts (14) and (15) respect-
ively as well as with the brake drums, and these units
as a whole are free to rotate around the main driving
axles (12) and (13). Pinion (1) which is 1ninrraL with
shaft (17) also carrics the intogral pinion (3) which
meshes with gear . 5)which in turn f& integral with
the brake drum. Correspondingly, on the other side,
pinion (2), half of which meshes with pinion (1), is “in-
tegral with shaft (18) and pinion (4) which in turn
meshes with gear . (6)and the corresponding brake drum.

When the Tank is moving forward in a straight linc
the crown wheel (7) will rotate, carrying with it the



Carrier M.G. Aust

Comparison of turning movement
of Carrier and Tank

o | 7:6t. | C to C. of tracks

Fig. 28. Tank turning circle with R.H. brake fully applied
and controlled differential steering in action. The ratio of
sprocket drives derived from the computations is 200:122.
Comparison of turning movement of Carrier and Tank
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differential assembly. Pinions (1) and (2) and gears
(9) and (8) will not turn individually but will remain
in the same relation to each other and rotate with the
crown wheel. Sinilarly, pinions (3) and (4) ahd gears
(5) and (6) will rotate about the shaft without altering
thelr position in respect to each other. In other
words, with the Tank moving straight ahead and the
brakes in the off position the whole assembly driven by
the bevel pinion rotates as a unit,

Steering:

Let us now consider the case wien the Tank is to
be turned to one side. If we require to tura to tae
rizht (as seen from the driver's seat) the right hand
brake steering lever is pulled back causing the brake
band to contract on the drum 10 (See Fig, 27) preventing
control gear (6) from turning with the differential
assembly as a whole. As the differcntial assembly
turns it carries the pinion shaft and pinion gears (2)
ant. (4) with it,

The external pinion (4) however, must revolve on
the dead gear (6)., Consequently pinion (2) which is in-
tegral with the pinion shaft, drives the main drive
shaft gear (8) in a reverse direction to its normal rot-
ation when the Tank is going straight ahead.

The retarding of drive gear (8) through the action
of the controlled differential is less than normal
rotation of the geéar when turning at the same speed as
the crown wheel 7, so that the drive through Jack shaft
12, is slowed down,

The converse is the case for the left hand drive.
Yinion (1) meshing with pinion (2) rotates in an opposite
direction., This drives the main drive gear (9) in the
same direction as its normal rotation, causing jack
shaft 13 to speed up as much faster than the crown wheel
as jack shaft 12 has been retarded. '

So, by braking on the right hand brake steering
drum, the right hand main drive shaft slows up, decreas-
ing the speed of the right hand track while the left has
been speeded up.

The gearing of the differential is so arranged
that with one brake hard on, the corresponding sprocket
will do 122 revolutions while the opposite sprocket does
200 revolutions. The ratio of these two speeds con-
trols the turning radius. TFig. 256 illustrates this poirt,
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Double Sprockets -

Bolted to Flange

Fig. 80. Driving sprocket
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Rebound Spring

Fig. 33. Volute and rebound springs

Arms hinged
here to
Bracket
Brackef/—'F ‘ Spring
bolited 3 keeping

arms apart

Bogie wheel s

Fig. 32, Bogie assembly
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Tracks:

The tracks are of twoe types (1) all steul, or (2)
steel links with rubber pads, A8 diffsroent drive
Sprockets arc used for oaoh of thesc types of tracis,
the vehiele is equipped L according to the tyne of track
to be uscd,

Stoecl Track:

Zach track consists of links of alloy stocl, 4 ins.
piteh, jolned togethor by pins of 7 in diamcter, which
Ao sccured in position by lead plugs, or, alternatively
by cxpanded tubular containcrs one to vach nin,
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Jubber Traocl:

a~1
rove
b u
S

rubbor track consists of track linlks which
a1 01
t

cnabling the wearing surface of cach sicde

m'%c

o cC

The rubbor track lin' consists of a sto.l framo
covercd with vulcaniscd rubbur and tvo track pins mounted
A comproussed rubber bushin o,

The unite cre asscmbled into.an endless tiack by

stucl und connuctions which arc sccured. to the onds of

the pins by woedges, Tho stocl cnd conncetions also

- x) . o
scrve as guldes to koep the track in alisonmoent with tho
bogic whools ,'id“'r“ and drive sprockots. ‘he outer

cnds of the conncctors dct ag driving lugs G CNgage
the teuth of th final drive snrockots,

For slippory travel, grouscrs can be clipned on
cach pad, or alturnatively, on c¢very sccond or fourth

shoc, acco.ding to ground conditions. Theso grouscrs
arc made ol stoul and it into the cnds of thoe track pins
where they arc sceurcd by scrows,  The grouscrs nrojeet

from the wearing surfacc of the track thus iving oxtra
grip on slippery ground surfaccs, with conscguent imp-
rovced traction. .
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SLECTRICAL — SYSTEM.,

Jzen of the threce engincs ig fitted with its own
generator, voltogc rcgulutor, starting motor, distribut-
4

or, ignition coil and battery. To juard azaingt
trouble from flat batteries, the three batteries are
inter-connected by change over switches whereby all the
laaps and ignition lou. can be transferred to any onc of
the threc batteries.

Similar safety precautions have been apnlied to
engine starting. - An enmergency starter switch is mount-
ed on the instrument panel, whereby each engine can in
turn be started by all three batteries connected in
parallel after first disconnecting at the engine bulkhead
the other two engines by means of their ssparate
clutches. These circuits will be found fully described
in the wiring system section of this manual,

4 separate generator, complete with voltage regu-
lavor unit and batteries, caters for the load taken by
the two machine gun cooling water pump motors, the wire-
less and intercommunication equipment and the fire
extinguisher equipment.

The turret traverse is operated by means of a 40
volt electric motor complete with its control unit, the
current beilng supplied by a generator driven off the
transfer box which is situated below the turret.

In the interests of clarity detailed descriptions
of the above electrical equipment have been 1ltemised
under the following headings.

LNGINE UNITS: Generator, voltage regulator,
starting motor, battery, distributor and ignition
coil,

INSTRUNMCNT PAIEL: Imergency starting, lighting
and wiring circuits.

¢ Machine gun cooling water
shing system and wireless

TWELVIE VOLT CIRCUITS
motor, fire extinguil
circuit.

FORTY VOLT TURRET TRAVERSE OFFRATIIC HNECHANISM,

000
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Generator:

The generator is located in the engine: "V7 and is
Criven at 1.96 btimes engine speed by means of a belt
which also drives the water pump.

The generator ig of the two brue» type arranged fa
8ix volt earth (frame) return. The output is self -regu-
lating and is controllad by a combined current and volt—
~age, regulator unit which inserts additional resistances
in the generator field circuit when the voltage or
‘current exceeds predetermined values, thus automatic-
ally controliing the output accordlng t6 the load on the
battery and its state of charge.

7 When the battery is alscnar°ed (or flat) the gen-
erator gives a high output, so that the battery -receives
a. qulok rechurge to bring 1t back to its normal state in
the minimum possible time. On the other hdnd, if the
battery is fully charged the generator will only gzive a
"trickle” charge sufficient to supply the drain taken by
the ignition 0011 and to keep the battery fully charged
MlthOut causing damage through overcharging.

Voltage and Current Regulator Unit:

. . . v
The three voltabe and current regulator units are
mounted sice by side on' the right hanc side of theé
enzine bulkhead, FTach unit consists of a voltage and
current. regulator, the operation of which is described
under "Generator”, T

The cover of this unift must not be removed, or any
of the wires disconnected from thelr terminals, other-
wise the regulator and generator may be burnt out,

 otart1ng Motor:

: The startlnp notor of each engine (See Tig., 34) is
bolted to the right side of the engine in front of the
Tlywheel housing. A solenoid switeh and rélay (See Tig.
35) is mounted on the outside of the motor. When the
starter button on the instrument paﬁel ‘is pressed, the
solenoid first engages the starter pinion with ‘the fly-
wheel ring gear and then closes the switch for the =~
ranklub current To pr ovent the starter engaging when
the engine is running, a lay is used 1n conjunction
with the solenoid and conneoted to. the. armature terminal
~of the generator, As soon as the generator commences
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to charge, a reverse current flows through the relay
coil, keeping it open and thus rendering the solenoid
push inoperative, T'or correct functioning the idling
speed should always be set high enough to keep the
ammeter indicating on the charge side.

Starter Operation:

One starter push button and three toggle switches
are mounted on the instrument panel whereby all three
or any one or two engines can be operated at will, A
wiring diagram of starter circuit is shown in Fig. 36.

Battery:

Fach engine unit has its own battery. These three
six volt batteries, each having a capacity of 130 amp.
hours, are located on the floor of the central compart-
ment, two on the right hand side and one on the left,
the positive terminal being earthed. A metal cover
fits over the batteries to protect them from damage and
to secure them in position, An inspection opening in
the cover gives access to the filler plugs. -~ A flat 1lid
secured by two wing nuts covers this opening.

On the original batteries a special vent plug and
cell cover are fitted, which make 1t impossible for the
battery to be topped-up above a safe level, This
device consists of a small rubber bellows, or valve,
which 1s fitted below the vent plug and expands when the
vent plug 1s removed, thus closing the gas vents on
either side of the vent plug recess,

Ignition:

Ignition is by six volt battery and coll system.
Located in the instrument panel (see¢ section “Instrument’
ZTanel") arc three ignition switches, one for each engine,
There 1s also another switch on the left-hand side of
the turret, just below the hatch; by pressing this
switeh the commander can, simmltancously, switch aff 21l
three ignition circuits and thus stop the vehicle,

The dilstributor is driven by a vertical shaft at
the rear of the engine by mcans of an cxtension of the
oil pump drive, The distributor consists of o contact
breaker operated by an eicht lobe cam. A condengser 1is
connected across the contact breaker points to obviate
sparking at the points and also tc assist the function-
ingz of the coil. A centrifugzal automatic advance mech-
anism is housed in the body of the listributor, Tacuum
advance is also operated by the variation of the vacuum
in the inlet manifold,
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Instrunent ranel:

The panel
Situvated
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Wir: ngf:

The wiring is carried out in metallic covered
cable. sach cable 1s fitted with a metal slecve atb
either end ¢ has an identification nunber. A Ley
sett1;: out ese nusbers will be found in the Work-

shop “ﬂﬁulv anG lMaintonance laznual.,

S0 that the ongize unit can be removed with dis-
turbing any of the T ’lffﬁ& a cilrcular engine »luz and
socket consigting ol 2 base having 28 sockets and a de-
tachable plug having 28 “1ns is moulted on the engine

M ’ o
sub-framne betireen the tvio englnes.
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e wain verninal strip is located at the right of
" the instrument panel and a fuse box containing six fuses
is located behind the panel. The fuses controlling the
following circuits, reading from left to right, are:-
horn, headlamp, tail lamps, instrument panel and intere
ior lights, turret lights and fuel pumps.

In order to carry the various six, 12 and 40 volt
circuits to the revolving gun turret, a base junction
connector oon31st1ng of a series of brass contacts en-
gaging with a series of £lip rings, is mounted on the
floor of the turret, from which the wires are taken to a
five way fuse box mounted on the left hand side of the
turret. This controls the commander's ignition cut-off
switch, spot light, interior lights, machine gun cooling
motor and the wird€less set,

Lighting Circuit:

The Tank is equipped with two headlamps mounted
on either side in line with the front gunner's and
driver's position and two tail lamps, one blue and one
red, These are controlled by the driver from the
instrument panel. On the panel there ars two tell-tale
lights which light up with the tail lumps.
NOTE: As the tell-tale lights are wired in parallel
- with the tail lamps they only indicate that the lights
have beecn switched on; it should be remembered that they
will still be "on" even though the tail lamps may be
inoperative due to a broken globe, broken cable, or
similar defect. A spot light is mounted on the side of
the turret; it is controlled by a switch located on the
left hand wall inside the turret and also by another '
switch at the spot light.

00o
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T LVE VOLT CIRCUITS

The 12 volt generator is driven from the rear of
the transfer box at slightly under engine speed, The
voltage regulator unit, which controls the output from
this generator, is mounted on the left hand wall of the
front compartment, near the forward gunner's position.

The generator supplies a 12 volt battery which is
composed of two 6 volt units of 17 plate 130 amp, hour
capuclty in series, These are situated in a central
position behind the driver, and require battery mainte-
nance as laid cdown 1in weckly malintenance.

Machine Gun cooling motors:

There are two machine gun cooling motors, one sit-
uated in the turret and the othér on the forward bulk-
head to the left of the gearboxX, These motors drive
rotary pumps which are integral with the drive and cast-
ing. They draw between five and six amps and are pPro-
tected by individual fuses, the switch for the forward
motor being situated on the left of the front gunner
while that for the motor in the turret is located to the
left of the traverse control. he forward motor is
supplied directly from the 12 volt terminal strlp mount-
od on the transfeor box below the turret floor and the
turret motor is supplicd from the turret fuse board.,

The motors reculre very little attention other than
occasional lubrication anc brush gear examination,

Graviner Fire iIxtinguisher System:

This system is installed for the suppression of
fire in the engine comnartment and consists of bottles
containing about 6 1lbs. of pure methyl bromide at a
pressure of 6C lbs. per sq. in. which can be released by
electric control. Piping from the bottles is taken
round the carburettor and sump of each engine, The
bottles are fitted with a fuse which is ignited electric-
ally, thus allowing thc contents of the bottles to dis-
charge. The bottles arc arranged, onc in front of No.

1 and two in front of No. 2 engines.,

In order that the system may function automatic-
ally two flame switches to each engine are installed,
These switches are designed so that when the temperat-
ure in the vicinity reaches 480 degrees F,, a heat sens-
itive unit fires a fuse and closes the operating clrcuit.
Two of the flame switches are situated in the fan aper-
ture and one at the front of No., 3 engine, The remain-
ing three are lower down, one near the base of each engirme .
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| Wireless —

Drinking._—
Water Tank

Pesp.

Fig. 37. Turret interior showing location of wireless
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In addition, and connected in parallel with the
flame switches, are two push button switches which can
be operated manually. One is situated to the right
of the driver and the other on the engine room bulkhead
in the fighting chamber above the oll pressure gauges.
A cover shield over each push button prevents any
accidental operation,

A 12 volt supply is taken to the lower turret
terminal strip which in turn supplies the No., 19 wire-
less and Intercommunication Set, THis 1is illustrated
in Fig, 37,
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FORTY VOLT TURRET TRAVERSE OPTRATING SYSTHM.

In order that thec turret with its basket may be
traverssd clock ”iCO or.anti-clociowise, at any cesired
speed up to its ma mum, a specially controlled shunt
motor is ﬂplowcd, The motor is situated in the turret
and zeared to an internal toothed clrcular rack by means
of a plnlon Griven directly from the traverse motor
shaft,

m

The motor is ﬂup“liod, at a pressure of 40 volts,
from a generator situated below the turrct floor and
driven directly from onc of the 1dler gears of tne tran-
gfer box,

Ag the generator is not driven at constant speed
(due to the variable specc oi the 01o¢¢es) an accquate
form of voltage regulaticon becomes necesyary This 1is
achieved by ftac gcnora*ur belng wound ith t\o separate

shunt fields each having its ovn vibr toL type regulator,
There 1s no battery in this circuit the traverse motor
being fcﬂ Tro. the generator. The outnut from the gen-
erator 1s controlled by the two regulators,

The traverse motor is of conventional design, 1ts
only peculiarity beinz the method of ooqtlﬂl which in-
coryorates o ma“l shunt motor having 2 constant speed of
approximately 65C r.p.m, The contrx ollu hand u”EVQISO
gear 1s linked up throuzgh differentisl ring in such-
way that when hand traverse is emploved the motor arma-
ture remains stationary, This arrangement eliminat
the additional friction raiulred to turn the traverpﬁ
motor armature which when the controller is in the “off™®
position, 1s held ri *1& by means of a solenoid brake

operating through the controller. Both control motor
and ‘reversing switch are housed in the centroller hous-—
ing, the reversing switch being so arran ed that, when
the controller handle is moved right the turret traverses
right, and vice versa.

et

To provide acai ¢
current linmitins rol i e negative supl
line. Normally a s» waintoins this in the closed
position. Wien the load becomes excessilve, however,
the operating coil opeansg the circult and a "hold on'
coil mainvaing this i »until the load becono
normal.,




-l

Operation:

As the generator is driven direct from the trans-
fer box the starting of one or all engines immediately
provides the supply to the traverse motor. It is
essential, however, in order that the generator should
not be damaged, that the voltage regulator be correctly
ad justed. Any adjustment or repair to this unit should
only be carried out by competent repair staff,.

The speed control motor is connected between the
positive contact of the controller and the negative main,
therefore in other than "off” position of the controller
the control motor will run at 1ts normal speed,

The reversing switch controls the direction of
current flow through the armature and is connected be-
tween the positive main and the armature, the control
motor being connected to the other side of the armature,
The action of the control motor is such that a sceries of
impulses are passed to the traverse motor, the period of
these impulses depending on the position of the controll-
er handle, In its “full on® position the controller
connects the traverse motor directly across the 40 volt
mains,

o000
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CREW DRILL

i; Generalﬁ
Crow Drill lays down the proccdurce which will be
.followed by the Crew at all times, It includes all

ipoutine whether the tank be stationary, on the march or
‘in action.

2. Object:

The object of Crew Drill, the basis of which is
the same for all tanks, and which is modified to rendcr
it suitable for each type, is to ensure that the necess-
.ary actions of the crew are carried out in an ordcrly
‘and systematic manner and in the most rapid and effic-
ient way.

%, Movements:

All movements around the tank will be carricd out
.at thoe double. -

4, Intcrchangeability of Personnel:

In order to ensurc that all members of the crew can in
an emcergency, carry out cach of the normal tasks allotted
to cach other member, personnel of crews will be frequontly
changed during Crew Drill. -

5. The Crew:
The crew of the A.C, Mk, 1 Tank consist of five mcn

who arc allotted spocific individual duties and are num-
bered as under:

No. 1 Crew Commander,

No., 2 Hull Gunncr.

No, 3 Driver.

No. 4 Turret Gunner.

No, 5 Turret Gun Loader and Wireless Opecrator,

6. Positions of the Crew in ths Tank:

No. 1 Obscrving from Turret,

No, 2 In Hull Gunner's seat,

No. 3 In Driver's seat,

No. 4 On left hand sids of 2 Pdr. Gun.
No. 5 On right hand side of 2 Pdar. Gun.
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Fig. 39. “Crews Right.” Note: Crew is dressed in line with centre of turret

Fig. 40. “Crews Mount”

60.



7*.?'7CrQWSFI‘OHt? (See Fig. 58)

This is the normal position of the Crew when dis-
mountefly,  Crew will be threc paces in front of tank
facing front and "At Zase” and dressed as follows:-

No. 1 One pace to right of offside track.
No. 2 1Ipn front of offsidc track.

No. 3 1In line with centrc of tank.

No. 4 1Ih front of ncarsidc track.

Wo. 5 DOhe pace to lLaf% of nearside track.

8, voews Right?! (See Fig. 79|

14 paces from track,.

Crew oh right of tank. %
¢ of turret, Crew

|
facing front and in line wioci ceundb
commander oh the right,

9, "Crews Left':

Crew on left of tank. o 1. 1l: paces from track
facing front and in linc with centre of turroct.

1G, "Creows Rear™:

The crew will fall im as for -Crews Fronti, but
threce paces in rear of, and facing rcar of tank.

1Y. "Inspect Meintenance™:

The detaill as laid down will bc carried out, Creows
will form “Crews Front™ and stand "At Ease” on complot-
ion of their dutics.

12. "Report™:

This ordcr will be given when all the crews have
formcd “"Crews Front™ on completion of paragraph 11 above.

Crew commanders will report to their Troop Leaders
and Troop Lecaders to their next senior.

13. Form of Renort:

The form of report will be “Maintenance and/or
Armament Correct 3ir®,

14, Mount”: (See Fig. 40)

On the command “Mount" the crew will come to attent-
ion, turn about and mount in the following ordcr: »

61,



Fositions
No.3 Through Driver's hatch. Driver's seat.

Wo.2 Through Hull Gunner's Hull Gunner's seat.
hatch.

No.5 Through Turret hatch,  R.H. side of & nar,
followed by gun,

No.4 Through Turret hatch, L.H, side of 2 pdr.
followed by gun

Ho,1 Through Turret hatch
Note: If only the command “liount™ is given the engine
will not be started. If the command "Start up” is
given previous to "Hount”, No, 5 and No, 3 will be in
position in the tank when the command "Mount™ is givemn,
In this case, the crew will mount in the following
order: -

No,2 As before.

No.4 Through Turret hatch followed by

No.l Through Turret hatch,

15. "Alert®:
All resume positions as for "Mount” above,

16, "March at Base':

Crew may relax, No. 1 must be on the alert for
orders. Junner remwmains in seat. Remainder of crew
rest, but remain in normal positions. IHead phones will
not be removed,

17. [Dismount?

The crew will "Dismount” in the reverse order to
that laid dowvm in paragraph 14 and form "Crews Front',

INSPLECT MATHNTENANCE @

The crew will be formed up at "Crews Front” some-
time previously to the time set for the commencement of
the day's operation. On the command “Inspect Mainte-
nance"” the crew will come to attention, turn about and
‘carry out the duties enumerated below:-

No. 1 Crew Commander:

(a) Inspect for oil leaks on ground under tank.

(b) Inspect general condition of suspension,

(¢) With rubber tracks: Inspect track wedges and
nuts for tightness, wear
and for broken track
connectors, any foreign
particles wedged in be-
tween rubber treads.,
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Jith stecl tracks: Check for broken links,
pins and for loose or
missing lead pluzs, any
forelgn narticles wedzed
in between links,

o

L3 (SAad

&
Trct e
cks;

tween sunport rollers for rubber tra
3/16 in, for stecl tracks

(e) Check final drive cover case for leaks.

) In conjunction with ITo. 3 check lights anc
horn,

7)) Inspect sprocket nuts for looseness.

1) Check external stowage and stowaze inside

ecuipment boxes,

i) When other members of crew have completed
naintenance and are in position, will notify
fo. 3 to start up, :

(j)  Tracks: Will guide tank back two track

lengths while inside wedges and
, nuts are checked.

(k) When all nembers of crew have dismounted
recelves reports,

(1) At all times exercises supervision over
other members of crew and details Mo, 2 to
do duties as required,

(a) Check for track tension i.e. L in. s

Duties of No, 2:

a)  Turn about.

(b) Agsists No, 1 in inspection of tracks and
sugcpensions,

(c) Is available for any further duties allotted
by No. 1.

(a) When tanlt 1s moved back will inspect inside

offside track for loos¢ wedges, wvedge nubs

anc cracked connectors.

Duties of No. 3:

~—

Turn about.

Tollows No, 5 through driver's hatech, close
hatech, ;

Rclease ull gunner's hatck lock.,
Check oil level in gearbox and final drive,
top up if necessary, ‘

Check o0il level in air compressor sump.

oo

———

e)
f) Check steering lever (i.e, 1% ins. free
travel)

Check all switches off.
Check emergency change over switches all "oy .

—~— ~ e~ —~e o~
oo
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Turn on 6 volt Iastoer switceh,
Turn on 12 volt Lastocr switch.
Check in conjunction with Ilo. 1 all lights
horn, '

‘hen notificd by No. 1, starts up by -
1. DOSwiteh on throe ignition switches,
2. wowitch on threco starter switches.
S beserve warning lights,
4, Dpnr*"s clutech to reduce load on
sarter nmotors.
D Pxosa starter button,
6, When engine starts observe lizhts,

if all lizhts do not go out stop motor

and ascertain causc,

7. Roceive roport from Ho. 5 rc oil and air

2TCSIUTrE on “mUlUb.
3. Chock 5, 6 volt ax
9. Check 12 volt ammetaor for chirge.

10. When motors JLL varmgi sufficicently movo
tank back two ¢ lengths under hlix,tw
fon of Ho, 1 (Do not slin cluteh vhon
\_’.L G ..L nos u Iy 3 J_ 5 )

11, Check wmotors ior opor
idling, unusual noise

When patisficd motors arc op"“atLﬂ coT I chly
end are it for operation, uMluC Ox .

Open 6 and 12 volt aster ¢ dilsmount,
rcport to Ho, 1.

wrg Lo charse,

noocloration,

o, 4:

sy}
a5

P e Dot
_.
i

Q: 0

e S N S

——
<

Turn about,

mount on to tank,
Assist . O in opening
liemove rear inspcction
special kcye.

Romove insnection plate from air passage
around Mo, o motor

Choelr fucl and watcr level, redlonish 1T
naecassary

Checelk . O oengine oil lovel.
WJhon notificad by No, 5 of the result of chuck

fica
uvel in No, l and wo. 2 cngine oll
i1l tow up 1f nuocossary.

-2
o JI obvious doefects, loosen
Al watur kflks.

rcu inopoctlon plates
it za
o incorroct i COl
cause wuglnes to OV\Ileb.

a¢ nebal

i
. Ao
cliz L
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Check stowage in rcar cquinment bin,

Talke post.

When tank is moved back inspect inside of
nearside track for loosc wedges, nuts and
cracled connectors,

(n) Report to No. 1.

3 P

=3
=

Duties of lio, 5:

Turn about.

Gnﬂw Griver'ts hatch.

rags through driver'!s compartmnent into

turzet,

Release turret hatceh locking catch and

assist o, 4 in openings turret hatch.

e) Check oil in o, 1 and o, 2 cngines, and
report results to Ho., 4.

(f) Check for obvious defects, looscness, fuel,

0il or water leaks,

»)  Grease clubch throwout bearins (5 shots)

h) Otand by while engines are started and check
oil and air pressure. Report results to No,3

i) Dismount and report to Crew comrander .,

QT oD
——

P —~ A~
[
~—

(¢
(
(

Totart Up'

This conmmand will be blven iron the "Crews Front?
nd

position. Cn this conma FKos., 1, & ¢ 5 will coie to
atoventlon and turn about. Nes, 2 and 4 will stand fast.
Hos. 1, 3 and 5 will carry out the dubtics enumerated below:

(a) Turn about.

(b) When driver signifies that mobor e
correctly will turn about and stand a
(This will notify Troop Leadcr t

is running correctly)

llo, 3:

-,
£
(arn)
-
O]
6]
o]
H

Turn about.

Mounts into crive eat

Switeh on 12 and 6 volt master switches,

Will start up as outlined in section (1) of

(Insnect Maintenance)

(e) UWren motor is running satisfactorily will ex-
tend the right hand through driver's vision
port, palm covmwards, )

(f) When llo. 1 turns about will withdraw hand.

N

S Nl a it



Dutiegs of Ho. 5.

-
ot o

e e S
¥
F

ount into turret,
bserve oil pressurc gauszes as cngines are

pr— o~
"]

o

keport to No. &,
in turret in Loader's position.

e e
Qo
by}
[©]
[._.
]

PEACTRITGE I ATIOYE AT ST OITAT M ATTO TR DT YT
LaA LT wbiaCF o AT 'UHDT HALD DURTTHG it DO

laintenance inspection at the halt will be carricd
out irom the "Crews Front' position.

Jrovious to the dismount signal beins given the
driver will be ordered to “Switch off®.

When the motors are stopped and the crow dismounted
tho comand will be "10 or 20 minutes halt, Inspeet Kain-
tenance'’,

i

Ao

ol

&
[

following dutics will ko porformed:-

Dutics of No., 1:

(o) Tura about., Check tracks, sprocket nuts and
suspension for obvious looscnoss and defocets,

() Tool all bogic, idler and supnort rollor
bearings for overheating,

(¢) Clear away any stonce or dobris jamming or
grooving bogle, idler and suprort rollers.,

=

o

) Guestion driver ro performances of vehicle.
(¢) 1Inspcct stowage bine and oxternal cguipmont
Lor seccurity. :

(f) Dxercisc general supecrvision over crew,
() Receive roports from crew and roport to
Troop Leader.

s for Inspoct lalutenance” with excouption of (&)

o) Turn aboutb,

b) Will report to commander any Gofwets notod
during the peried of cperation.

(¢c) Cheex level of oil in suarbox and sontrolled
diffcrontial.

(d) Will inspect gencrally intorier of driver's
compartment for deiects and o011 loaks,

(¢) Take post and renort to No, 1. ‘




Duties of llo, 4:

As for "Inspect liaintcenance"™ with exception of (m).
& .

Duties of o, 5:

(a) Turn about and mount through Turret.

(b) Check oil in No. 1 and No. 2 engines, report
result to No., 4.

(¢) Checck for obvious defects, looseness, fuel
0il or water leaks.

(d) Disuount, report to No. 1.

TORMINATICN OF Tiio IHalT:

At the termination of the halt the comuand will be
"Crews Front", "Start Up” and "liount” as detailed
previously.

o0o
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CREW ROUTINI, MAINTENANCE

DATLY MATNTUNANC. ON COLr[isTION OF DUTY

CLEAN TAITK

Tubricate:

suspension if Tank has been run through water or mud,
Clu?@h, extractor race and throttle countrols. (0il
can),

Check:

I'uel level in tanks - replenish - dipstick.

Fuel lines and tanks for leaks,.

Lubricating oil levels -~ replenish - dipstick.
Battery electrolyte level 1 radio has been iu use
continuously during the day. Battery terminals for
corrosion. Clean if necessary. Clamps ticght after
cleaning. Security of battery in carrier, Filler
caps for security.

01l lines for leaks.

Level of transmission oil - replenish - dipstick.
Looseness of exhaust manifolds - tighten 1f nccessary
Clean air cleaners if working in dusty or dirty
conditions,

Radiator for water lovel - replenish. o oil in

water.
Radiator, hoses, water pumps and engine blocks for
leaks.,

Fan and drive not slipning.
Tighten loose nuts 2nd bolts.
liake any minor adjustments.
Level of oll, air compressor,

DA YT AT ONTT
TRACR GLOUPR

Check:
For cracked, bent or broken links, connectors,wedges
and nuts.
Replace 1f neccessary:-
Lead plugs.
Broken track pins,
Worn rubber plates,



Dead links:-
Replace plate 1if necessary
Excessive wear o' stretch in links or pins.
Track Tension:- '
Ad just if necessary to prescribed tenSLQn

Check on level with brakeg off,
SUSPENSION IDLER AND SPROCKET GROUP

Checlz:

Idler and Bogie wheels for: -
Free,and bearings not worn.
rnyres secure and undamaged,no flats.

Sprocket nuts secure.

Track adjusting wheels for:- '
Security of locking nuts lock plates,

and lock pin.

‘Volute s»nrings for:-
Jamming and sagging.
Braohets and arms for cracks etc,

. STEERING AND BhAKE GROUP .

Check:
Steerlng levers for:-

Operation and adjustment. Report to Sqn.

Mech. Sgt.
Faulty brake operation generally.
Water drain cock, air cylinder, turn on

until all water out,

LINGIHE GROUP

Check:

Air cleaners for:-
Security and oil level.

Water thermometer connections secure -
no ieaks,

FUEL SYSTEM GROUP

Check:

Filters for:-
Leaks,
Drain seaiment traps,
Fuel pipe for leaks,
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CI‘\ .LLI_..L \.I‘LOU !

Check:

Clutch pedal for Ir

ee tx
Clutch pedal for botboming on hull
d

(]
Clutch . Tully disengaged.
Contrel rods for freedom of movement and not
foulling., ‘

Nuts and bolts secure,

1L ANSLIISSTON CGROUL

Check:

Gear lever operating correctly.
Final drive for lcaking sasket

Check:

Gun elevation.

Turret on hand traverse.
Operation of power traverse.
Operation of turret lock.
Wireless secure in its mountiag.
Jquipment for correct stowage
rower traferse 0ll ress

-

rvoir ‘ovel

TI{TFRIOR. HULL

nuts tight.
{dipsticl)

Drivers compartment for:-
Decu Tluy ano arvioeability of all spare
visi on prisms,
Ac t ope

celerator for corrcct o
afety belts “mc ure and s

fguipment for correct stow

Hull gunner's CClerHInu)IOT'M

Frecdom of operation of aun, elevation

and traver 5SS,

Bguipment for corrcct stoware

SLECTRICAL AND WIRIIC GROUP

Check:

Lights and warning deviccs opera
mmeter and voltmeoter reading co

Battery switches turned off.
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25 HOUR ~ 250 MILES MAINTENANCE INCLUDING DATLY
AFTER DUTY

CLEAN TANK

Check:
Battery chargc by hydromcter. Report if any reading
under 1,200, Do not test immediately after adding
distilled water. Top up and test after a run.

TRACK GROUP

Check:

For cracked, bent or broken links, connectors,wcdges
and nuts, Replace. if necessary.

Broken track pins

Worn rubber plates,

Dead links, rcplace plate 1L nccessary.

Excessive wear or stretceh in links or pins.,

Track tension. Adjust 1f nccessary to prescribed
tension.

Check on level with brakes off,

SUSPENSTON IDLER AND SPROCEET GROUP

Lubricate:

Fach side: Track adjusting wheel (1 nipple)
Tdler wheels (3 nipples)
Bogic wheel bearings (6 nipples)
Fulcrum pins (3 nipples)
Track adjusting thrcad - oil cai.
o nipples lost, blocked or damaged.
Seals not forced.

Check:

Track adjusting wheel for:-
Scecurity of locking nuts,lock plates,

and cotter pins,

Excessive play in whecl bearings,

Wheels truc,sccurity of wheels (tyres).
Idler wheels for:-

Excessivy play in bearings,free or no flabs.

Sccurity of mounting. Rgtaining bolts

securc.
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Sceurity of sprockct asscmbly and
rinzs, Condition of tocth.

Attachment to hull,not bent or damaged.
Cracks in all componcnts.

Spindles and fulerum ping secure and for
wear.,

Arms, not bent and in alignment.

Springs not broken., Springs not weak.
Wheels frec and bearings not worn.

Tyres secure and not worn. No flats,
Arms for nuts and snlit pinse sccure

and not lost,

ST T A =TT 0 ATIT UTY YT
STHERING AND BRAXKE GROUT

Lubricate:

Interior Hull:-
Stecring Levers,
Pivot »pins.
sontrol rods and clovises,
Cross shafts and guildes.
Controlled differentisl actuating arms.,

(nipples and oil cans)

Alr valves. Remove two plugs from valve
body under driver's scat and blow water
out. Note: Closc air linc cock before
removing plugs. Then turn on momentarily,

Check;

Steering levers for:-
Operation and adjusiment. Adjuet if
neccessary.
Lever holding devices froo, secure and
undamazed.

Correct frco travel of lovers,

ing and control rods and levors
(mechanical) length corrcet and not bhont,
Controlled differential for:-
Brake band adjustment. 3Saqn. liech, S2t. to
ad just for faulty brakec operation generallyy
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ENGINE GROUP

Lubrlcate.

Wator bumps: Use greasc gun with water pump greasc,
Generators and starter motors (oil can 3 drops only)
Distributor shaft, scrcw down grease cup 3 turns.

Distributor advance mechanism. Fow drops of oil on
felt pad under rotor.

Cheok:
Seccurity of hose clips.
Hoses by fecl for intcrnal failures,not perished.
Radiator relief valves and overflow pipes freo
Watcr pumps for:-.
ucourlty and leakage.
Security of nuts and bolts,
Belts for tunsion.
Fans for:-
ecurlty of mountlngs.
Blades true ard tlear of shroudlng
Bearings for wear.
Belts for condition and ten81on. Jockey
pulley bearings for wear. Springs for
condition. ~
0il canisters for:-
ecurlty and no leaks.,
: " Q11 pipes for seourlty and leaks.
0il cooler for:- ,
' Security. Extcrlor cluan. No leaks.,
' “nglne sump for:-
Cleanliness and no lcaks.,
Drain plugs secure.
Air cleaners for:-
Scecurity and oil -level,
Correct grade of oil.
Clcan element as prescribed.
Drain, washout, rcfill to correct level.
Air 1nlet to clcancrs not obstructed.
Water and oil gauges for: -
' Conncctions sccurc and no leams.
Rev,., counter for:-
Sccurity.
Cylinder head for:-
Holding down bolts tight (tradesmen
only to check).
No sign of head gasxets leaking.-
IZxhaust and water manifolds for:-
Security, no leaks and gaskets correct.
Exhaust pipes securc and not leaking.
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starter motors and renerators fors-
mounthg, brackets secure and not. cracked,
Nuts and bolts secure,
Cylinder blocks for:-
-Cdp screws and gaskets secure and no
leaks.,
Engine mountln xS for:
ecuriuy.
Jn ine movement normal.
Transfer case oil level (level plug and
dipstick).

FL“J SYSTELL GROUT

Check:~

Tuel tank for:-
Security in hull. No leaks., Filler caps
secur<
alr n‘" and breather pipes clear,
Filteru in place and clean.

Muel pines for securitv and no leaks.
Fuel purips for operation and security.
No fuel or oil leaks., Drain holes clear.

Filters for:-

Securlty and eleuwents clean,
Drain sediment trans.
iote: Use no rags or flufly faterials in cleaning
i

CLUTCII GROUL

Iubricate: -

Control rods, clevises (oil can)
Extractor race (1L ninnle)
Quitrigzer beari (1 nipnle)

Clutch pedal

Clutch pedal for OF“OWI@L on the hull plate before

»
.
cluteh fully disenza:ed
Control rods for:-
Jroedom of movement and not fouling,
security of brackets,

S TN ITCIS T T AT
THAISHISO TOW 4Rneyr

‘Lubricate:

Gear control linkage (1 nivple and oil can)
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nd grease,
g, onc nipple

Check:

Gil cooler for:-
Cleanliness and no les
Gear lever for:-
Correct cperatiocn.
security.
Final drive for:-
Leaking TGN
ALl nubs bolts soours
Tront axle and gearbox (combined zuppnly)
loevel of

......

Gun mounti:

I

4@~
*_J

Terse

instick.

rerse control linkeges (oil can),

stol slits and vision ports (cil cen)
1lers (oil can).

Gun for ation,

Turret on hand traverse, .
Operation of power traverse control,
Uperation of turret lock.

Yower traversc slectrical connections,clean and

[eINe
-3

sgceurae,
) ports

-3 i~ = 3 - - S [P -
wquipment for corract stowaze.

Armmunition racks sceurc,

.

TR Y TTTTT T ARERTAYR NN
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Seat linkage (oil can)
Accelcrator linkage (oil can)

Check:

Rubber »rotedtion pads for security and condition.
Instrument pancl for security.

Instrumecnts secure.

Unions secure, and no leaks.

Connections clean and tight.

Shutters and Tlaps for free operation.

Secat for adjustment,

Security of all boxes and fittings. .
Securlty and serviceabllity of all spare vision
prisms.

Safety belts secure and serviccable.

Equipment for stowage.

Nuts and bolts tight.

aAccelcrator linkage for correct operation.

Hull,Guaner's compartment
Lubricate:

Periscope (1 nipple)
Shutters, flaps etc. (oil can)
Gun mounting linkage (oil can)

Check:
recdonm of operation of gun, clevation and traverse,.
ALl fittings sccure and serviceable,
Zouipment for correcct stowage.
All nuts and bolts tight.

fire fichting ecquinpment

Chock:

Weight of containers (full)

Sceurity of pipes, and spray holes clean.
Connections tight.

flame switches not damaged.

Fortable urmbinguisl.o e o, full, securc and no leaks,

ELTERIOR HULL GROUP

Lubricate:

W

All doors and flaps, hinges. )
reris 3CODES . ) oil can.

.

Towing shaclkles hinge bolts,
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~heol:

Seeurity of alil

Opcration of all
Distorted, bucklcd
Sizns of rust. Clc
411 nutes and bolts

O/\

[
e

O g H

A
1 ,

foulin

Junctl fuges in

fuses

4
o~

Condui
Unions
Ao to
Star Lpl‘
Opcrat '
Operation
Spark plu
(Outsidc
Security of
Cper atvvn
uorr>ctlv

ond “-ﬂcgv“,

Lamps wat
\ X
Terminals ¢

can and secure.
conrections

ot . T <Y
oen. Mech, Szb.

bngine running -

fasc of starti
i1dling spoed.
Operation of
011l prossurces
Runiiis :
Opera
Unusual
Ixhaust
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Mm on movomont

T
Choek.

ITnstrumcnts,

wngaxoment of clutceh,
Inginc's pulling power,
Tasy cngagoment of goars,
Acculoeration,

Lasc ol stecering.

Unusual ncises,

otop and start con hills
Check:

T 1

f‘lﬂlanoy oi brakcg,
sngine clutches vngasoment, No slip,

= A TN T O s T B W AR S
{) O j ! U\u\u ,)1‘( b ("O Li.l L.ﬂ.:ﬁ D) ,!_\ﬁ_‘LJr_.{ﬁl ik

(In addition to Dally or .5 hour or 250 miles maintonanco)

CLUTCH GROUP

Lubricate:

Cluteh outrigger bearing (1 nipple) grseasc Sparingly.,
Clutch withdrawal raco (1 nipole) groease sparingly.

TEOU MU ANTTT
b G QUL

Lubricate:

Clean engine oil filtors,

Remove olement and ¢l

Change engince oil, !

Apply smear of greasc to distributor cam.
12 volt gencrator, threc drops of oil,

100 IHOURS Oii 1000 MILLS

(In addition to Daiiy and 25 hour or £50 miles nai

Check:

Drain and rerill radiator (or every ¢ monbhs)
Wear on cluteh linings,

78
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GROUP

%
=
‘L—-i
i

INTERIOR 1

Check:
fmmaunition racks secure and cloan.

fire fighting cquipment for:
Blockage in lines.

Welzht of containers (full)
300 IIOURS Ou 3000 MILES
250 miles meintenance)

(In addition to Dailyend 25 hour or

JEL oYSUTEM GROUP

Clean filters.
Renew elements (new gaskets)

Drain and clean tanks,
TRANSMISSICN GROUP

Lubricate:
Drain and refill front axle, gearbox, and transfor
box according to Lubricati on Hehedule,
DloMﬂDu;u and repack universal joints.

Lubricate:

Starter motors (at overkauls)

000
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Fig. 41. Wrench 1-11009 used on tensioning wheel bracket
nuts ‘

Remove Keeper -

Adjust for

Slacken

Fig. 42, Adjustment of rear tensioner
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TRACK GitOUP MAINTENANCE

RUBBER TRACKS :

The rubber track shoes are reversible and should
be turned when worn to such an extent that further wear
would cause Hhé tubular metal section oI the link to
become damaged. Damaged or unser vioeable units should
be removed from the track and replaced w1th new unitsy

To remove a Track

1. The track tension must be releaged as far as
possible. Loosen the four lock and clamping nuts sec-
uring the track tensioning wheel bracket to the hull
with wrench No, 1-11009, see Fig. 41, It is important
not to loosen the two rear nuts too much or unevenly,
otherwise the bracket will dig into the hull at its
front edge and refuse to slide.

Remove the pin and locking plate from the track ad-
juSUipg screw, ses Fig., 42, Turn the screw anti-clock-
wise with wrench No. 1-1100¢, see Fig. 43, untii the
slots in the Dbracket have reached the limit of their
travel,

The brackst cannot be drawn forward with the ad-
Justing screw, so if the bracket does not =lide, do not
force the screw heyond 1ts maximum travel; this occurs
when a circlip on its inner end contacts the threaded
block inside the bracket. Further force may puch the
circlip out of its groove end allow the screw to come
right out of the blookx.  Difficulty would then be exp-
erlenced in re- “n@aving the thread in the block. The
next two obera,10ﬂs will usually cause the bracket to
slldec

2. Drive the Tank forward or push it backwards to
transfer the glack in the track to the front.

Se Place the track strainer tool No, 1-11033 on the
track, as shown in Fig. 44, with the arms gripping the
sprocket. Run out the catle and attach the hooks to
the track as closc as possible to the first bogle wheel.
Tighten the 't?dinor sufficientiy to relieve the
tension from the links to be disconnected,

4. Remove the nuts and wedges from an inside and out-

side connection, midway between the sprocket and the
first bogie wheel arc drive off the end connections,
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Fig. 44. Track Strainer for rubber tracks with blocking tube
No. 1-11033 in position. Block tube tool shown in position
immediately in front of second bogie wheel
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D Slacken coff wnd remove the hrack strainer.

6. liove the upper portion of the track towards the
rear of the Tank, over the sprocket and idler wheels,
with a crow-bar,

7. Push or pull the Tank off the tracks. If both
tracks are to be removed, disconnect them before moving
the Tank. The Tank has to be moved 14 feet to clear
the tracks. If sufficient space is not available the
tracks may be clecared by Jacking up the hull, one side
at a time, until the bogie wheels are clear, then haul
the track from under.

To replace a track:

1. Lay the track on the ground and haul the Tank over
it so that the end of the track projects approximately
50 ins, beyond the centre of the froant bogle wheel.

2. Bring thc other end of the track over the tension-
ing and idler wheels to the sprocket,

3, Placc a blocking tube tool, or crow-bar, scc Fig.
44, in front of the second bogie wheel.

4, Take up as much slack as possible from the top
portion of the track by turninyg the sprocket either with
the engines or with a lcng bar, If only one track is
being roplaced the opposite gide brake should be pulled
hard on.

. Cournle the track straliner to the track as
previously described.

[y 1]

. Pull the ends of the track together with the
trainer, Driving the sproclet slightly with the eng-~
neg anda the opnoegite gide brake on will assist in re=-

)

woving the slack from the top portion of the track.

el

He 2 O3

e

7. If the track is c¢xceptlonally ticht bring the
cnds together with a pair of coupling clamps, tool o,
1-11066, sce Fig. No. 45, onc on cach side of the track,

8. Replace thc side connections, wedges and nuts,
g. Remove the clamps, strainer and blocking tube, and

adjust the track.
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Fig. 45, Turnbuckle service tool in position. Track horn is
shown in the foreground, complete with wedge, bolt and nut
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To adjust a ftraclk:

1. The four lock and clanping nuts in the
vheel bracket are looscncd as described in tr
To tighten the track turn the track adjusting
clockwise,

LCTE:  The correct track tension is determined as follows.
vlace a four feet straight cdge on top of the trock be-
tween the track idler wheels; the sag of the track meas-
ured . at the contre of the straisht edge should be < in,

D When the track is
nuts and lock nuts securis
te the hull with wronch I
nlace the locking plate
SCTew,

n the clamping
wheel brackot
e &5, Ro-
I adjusting

7o _remove or révlace a link:

1. kove the Tank so that the link to bec romoved is near
thre top of the driving gorc

I R 1~
aer viraci

2 Procecd with opsraticns MNos,., 1 to 4 un
(es described
o

faomoval®, When driving the Tank forward
in "Track Removal' in operation No. 2 ) st

» when the

link to be removed is midway between the snrocket and the
Tirst bogic whoel.

5 roceod

ith operations Nos, ¢ to 9 as described in
"Track Heplacen

G Adjust the track as vroviously doscribed.

APy POy AT
ol L TRACKS

To break track:

Loosen off the tensioning wheocel as directed in op-
tion Ho. 1 under "Track Removal? in Rubber Track
‘aintenance,

e Flace the track strainer, tool No. 1-11015 on the
track at the tcnsioning wheel end as shown in Fig, 46,
letting the holding arms fall into the pockets at the



————Apply Handle to
Winch here

Winch in Action

Fig. 47. Undoing steel track
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Tighte
bclcw the 1
. Any track p

Yo R4 - ry
See fig. 47,

14.;;5453‘

]
=
[SIR]
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ct ©
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If the track is to be ghortened, remove the de-
si’ud number of links and tighten the straino“ until the
SnaAS of the track arc together and the holes lined up
or Insertion of the link 3 Ln.

)
2

{

¢

=

in creeper gear to wind off
track, and then tow or push the
thg track, or ALLLJHJLqu v

41 Teut to clear the ack.
removed, disconnect butn beflore

gufficient

tracks ma y‘

movae the

Jil"( ill l~.7
) thn,

at a

Havl

until

To repvlace a track:

tow or push the
track projects
of front

1. Lay the track on the ground
Mey e t it a0 that the ond
1ang on o 1 ’ SO tnat vhe ondg oi
ax ly 50 ins. beyvond

5 Place a blocking tude in front of tho sccound
whoeel Trom the Spf@bkdu,

¢ top vor-

4, Take up &g n ot
elther with the

k S 1y
ticn of the'trao& by turning the sprocket
engines or with = long har. If only one Urack is Dbeing
roeplaced, the opposite side brake should be pulled hard
on,




Fig. 49. Removing sprocket complete

Fig. 48, Track groove cleaning tool, No. ADD (SR) 76
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S, Place the track strainer tool, ¥ig, 47, on the
track with the extension arms gripping the sprocket. Run:
out the cable and attach the hooks to the track as clos-
ely as possible to the first bogie wheel, Tighten the
strainer until the ends of the tracks are together and
the holes lined up for insertion of the track pin.

6. Drive in the track pin and lock 1n position with
the lead plug or retainer. When the lead plugs are
driven out of the track links a ring of lead is left in
the locking zroove, This must be removed before the

new plug is inserted, otherwise the purpose of the

groove is defeated and the plug will fall out, Tig. 48
shows this tool which has a hardened diamond point.
Pushing the point into the lead and turning in the groove
will remove the obstructing metal.

7 Remove the track stralner and blocking tube., Ad-
just the track as previously described.

o000

SUSTENSTION AND SIROCKET GROUT MATNTEMNACH

Tighten all the nuts holding sprocket hub to drive
shaft flange with speclal spanner No, 1-~1101C, See Tig.
49,

At the same time ensure that the nuts and lock nuts
securing the sprockets to the sprocket hub are tight.

000
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Inspection Plate

N

1-202

Fig. 50, Adjustment of brake bands
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TRING AMD BRAIF GROUY MATINS IANCS

To adjust brake bands

| brake inspoction covers (one from cach setb
of brakes) and tishten top adjusting nut with special
gpanner No, 1~11013, scc Fig. 80,

WARNTING: This tool is for manual overation only, no
oihor Teverage is to be applied,

The adjuscing nut has a 5roove, 3/16 in, decn,
1illed into the 11& i face, This groove rozisters with
LQ cross pin through which the adjusting rod pxssou.

will be 7LLl1u . that, ag the nut 1s tightoned, the
¢oss pin will risc out of tho gsroove and Qrop bacik in
agaln ag cach halfl turn is made, The dopbh of the
sroove provides the ncecssary band clearanco, thoerefore
any greater leverage than thad piﬁxlﬁvi with the swnccial
gvanncr will defeat the purposc of the sroove and result
in o binding brako, Caro must be talken to have tho
groove reglstorinz with tho pin when adjustmenc iz com-
plete,

o 5——-5 < '-:5

oot

€

91.



Radiator
base tank

‘Radiator core

 Overflow pipe

Water 8ram4;

Water filler .~§aps
~and header tanks

: Pressure relief valves

Fig. 51. Water circulation system

b
{
|
¥

i
|
4
!
:
{

Fig. 52. Nos. 1 and 2 engines through opening in bulkhead
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LHGIHE GROUP MATNTENANCE

Hosc clips:

Use screw driver to tightcen where necessary. Sec
Fig. 51.

Fan Belts:

The jockey pulley kcops an automatic tension on the
belts until the belt stretch becomes eXcessive., The bolts
will thcn have to be replaced, This is a workshop job.

Fan Mounting Bolts:

These securc the fan hub to the flange of the fan
shaft. Tighten if rcquired with 13/16 in. ring spanner,
Then replace split pins, Sce Fig. 52,

- Fan lousing dccuring Bolts:

, These hold the fan boaring housing, (a box typé
casting) to the two vertical channel members situated in
the centre of the fan aperture. Tighten thesc boltbs

with 7/8 in, ring spanner qolalnf tho heads with similar
sized socket wrunch. See Fig. 52.

Water Dump Belt Adjustment:

Loosen generator bracket adjusting nut with 5/8 in,

ring spanner and prise generator upwards until belt is in
corrcct tension, then tighten adjusting nut.

The correct tension of belt is when it deflects from
3/4 to 7/8 in, out of straight linc betwecn the two pullcy
when pressurc is applied halfway between cedch pulley.

We

ter Temperature Units:

These are situated on the right hand cylinder heads
of cach ecngine at the rcar or clutch end. See Fig., 52.

Test tightness of electrical conncction nut with
pliers. Do not usc force.

If the unit 1s leaking at its joint with the block,
remove the elcctrical lead and apply 15/16 in. socket
wrench or box spanner ana gently tighten. Connect the
wire and replace the nut.
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01l FPreossurc CGeuse unil .

Tighten nut with »licrs if roguircd, OSce fig,, 52
for locaflon,

Tachomatecr or Rev. Counter:

Situated undecr turrct ba asket. - Hemove floor plato
or access,.. ,atcn flexible tube ﬂlon at bobthcnds
if required. Ob<gfly'03 “li Se - o
mxhaust rlQA”' : el )

ts, usc 5/8 in, sockeb
., ‘socket on uwﬁa: _
ar spanncrs. Do not

_ bl”'“c’f tl ghtnoes:
wroneh on low“r bolt:
flangc nuts, dold I
overstrain,

O
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Loosen Finger Nut (2) to
re move Bowl (1)
Clean gauze screen.

Lever (5) Actuating —
linkage (4)works diaphragm (3) ]
Lever (5) is worked off cam. il

Fig. 53. Mechanical Fuel Pump, dismantled view. Bowl and
filter screen only to be adjusted by crew. Other components
NOT to be dismantled by crew
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gl
Jointed to Rocker

working Accelerating
Pump

Throttle

/ stop

screw.

Accelerating Pump
Pistonworksinhere:

Butterfly Throttles
(1) and (2).

Rod (3) has bearing
at (4) and is worked
by lever {5). Idle Adjusting Screws.

Fig. 54. Dismantled view of Carburettor. See also Fig. 20
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TUEL SYSTEL GROUP MATNTENANCE

Engine pump fuel filters:

Remove stirrup nut on top of filter bowl, 1lift off
bowl and remove gauge screen., See Fig, 53, Clean any
foreign particles from filter gauze by washing in fuel.
Take care not to damage the corlk gasket at base of
filter bowl.

Replace tiae gauze and bowl and before finally
tightening the stirrup nut revolve the bowl to ensure
a good seatinz on the gasket.

Carburettor Adjustment:

When starting a cold engine fitted with a Strombew
carburettor, the accelerator should be depressed and then
roleased, before cranking the cngine, This will set the

fast idle,

Ifl ing AdJjustment:

—

Zrop out individual clutches on llos. 1 and 2 engines,

<+ - Run the engine to be tested until it is thoroughly
warm so that choke valve is wide open and throttle stop
screw is on slow idle,

N - fad
S set throttle stop scrow so that engine speed approx-
imates 450 - 500 r,p.m,

. Adjust the two idle mixture screws so that ©
engine runs smoothly without loping or stalling at
speed. See Fig, 54,

CJ e

LOTH:  Turn screws lOCquSQ to lean mixture and counter-
clockwise to enrich mixture. Approximate setting is five-

elghths of a turn frowm scated position.

sloat Level adjustment:

The fuel level should bo set to five-eighths in.
below the top surface or the float chambor. The level
corresponds to the lower level of the sight »luy when the
ensine is 1idling, and may be checked without dismantling
tix carburettor,

Important - The fuel level can be chocked at the sight
plug only wile the engince 1c running.
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Universal joint spline nipple

A"
\\

ik ¥
..\\' w' k
N
3
\\ \

Universal joint nipples

Master clutch outrigger
bearing nipple

‘86

NN b \ Master clutch release
\\ | S\ ! / bearing nipple
'\ SN N S Filler cap and dipstick
\ transfer box

/A
Centre shaft bearing

nipple

=54

Fig. 55. Universal Joints and Master Clutch Lubrication Points




Carourettor alyr cleaner:

Three "Ilat’ type oil bath alir cleaners are used,
one on each carburettor and are attached to the car-
burettor air horn by a band and clamp screw,

To Dismantle:

1. Remove the cleaner from the carburettor,
e Remove the wing nut Ifrom the top of the cleaner

and 1ift tlhe top out of the lower body, setting it down
in an uprisht position to prevent the oll in the ele-
nent from ruaning up to the iaoside of the ton cover,

3 Take the lower body and thoroughly wash all oll -
anc. dirt out of the sump.

4, Wash the to» sectlon and cleaning element thor-
oughly in fuel. Drain or blow the element out with
1

°

compressed alr until dry.

5. Refill the suwmp with fngine oil. ©See Lubrication
Schedule for grading., Reassemble and attach to the car-
burettor, making sure that the cleaner is properly
seated on the carburettor and the clamp screw is tight.
HOT: Do not overfill the cleaner, as this will re-
strict the air passace and cause a rich carburettor
mixture.,

CLUTCE CROUP MATNTHE ANCH

Adjustment:

If the master clutch does not disengage when the
clutch pedal is fully depressed, the front linkage rod
should be shortened by removing the clevis pin from the
forz at the front end of the rod fastening to the
clutch pedal. The fork should then be screwed on to
the rod until the desired travel is obtained.

Clutch Maintenance:

The moving parts of the clutch linkage rods should
be oiled when the vehicle is being greased, The extrac-
tor race is fitted with a nipvle for c¢aily lubrication
anc the outrigger bearing also has a nipple. See Fig, 55
for location of nipyples,
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TRALIS:TS3I0N GROUD HATINTIENANCE

Gear control lubrication:

The nipple 1s fitted at the cnd of the cross shaflt.
Other moving parts arc lubricated with the oll can. See
A =
Fig, 56.

liain Drive shaft and universal joints:

In a vehicle of this nature come vibration is al-
ways experienced conscquently the inspection and tighten-
ing of the studs securing the universal Jjoint should be
done frequently. See Tig. 55 for location of ninples.

Final Drive:

Tigiten all the cap screws securing the final
drive cover plate to the hull (see Fig, 57) using 1% in.

spanner.,

000

TIRL FIGUTING ZQUIFIEIT CROUP MAIIITENAICE

Craviner Systen:

Warning: The Graviner system should be tested electric-
ally every 25 hours or 250 miles an¢ particular care
should be taken that 12 volt current is not passed to
the bottles as this will cause them to operate.

See that the containers are full by removing the
adaptor plug located on top of each bottle and by

loosening the securing clamp. The weizhit of the bottle
will then indicate the gquantity of liguid it contains.

o0o
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Loosen locking screw
and turn eccentric to
adjust contact point
gap

Disconnect vacuum
advance when
checking timing

Direction of rotation

Wire in Sockets leads to
cylinder numbers designated

1-32°9

Fig. 58. Distributor showing timing
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SATCTUNTITYT Y AT DT P A n
HLaCTRICAL GROUL l‘.ﬂllar_'_JLuluJ\Ju

Battery vent plugs:

To prevent overfilling a speclal cover ig fitted
to cach cell of the battery.

This device consiste of a small rubber bellows,
or valve, which is fitted below the vent plug in each
cell, and expands when the vent plug is removed, clos-
ing the gas vents on elther side of the vent plug re-
C@ So

Battery laintenance:

Add distilled water until the level reaches the
bottom of the vent plug LCCQS& tihat 13 to a height
aprroximately £ in. above the scparators,

Any excess distilled water will overflow as there
is no escape for the alr trapped inside the cell,

Care should be exercise( to avoid holding the
valve cown when adding the distilled water as this would
defeat the proper funotioming o the device.

HOTE: Instructions arc moulded on the tops of the plugs
stating that trey must be screwed down when charging.,
The only time the pluges should be removed is vhen the
battery is beilng filled o1 topved ubp.

Inspect the hattery terminals for cleanliness
ané. tishtuess, Loose or coriodzd connections will in-
crease the generator voltage to cangerovs linmits and
also cause the starting riotor to function indifierently.,
The terminals should be cleaned and sneared with vase-
line to prevent corrosion.,

a

Satiery testing:
Check the specific ;ravitv of the electrolyte with
a nydarometer., 3rush all dirt from the top of the battery

deg

and remove the vent p?uou. thg using the hydrometcr
sec that the float is not sticking to the zlass wall,
‘"he specific gravity reacinze at 80 degrees &, should be:
Mully charged 1.260 - 1,240
Half charged 1.1920 - 1,180
Mully discharged 1.12C oxr less
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Fig. 59. Front of Engine, Cylinder numbering.
Firing Order: 1, 8, 7, 3, 6, 5, 4, 2
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A correction of 0,004 should be acdded to the specific

gravity reading for sach 10 aorress ., above 30 dogreed,
hi

or subtracted for cach 10C deﬂf@(g Lo below 80 dsrrecs,
Do not attemnt to take the Specific gravity of a cell
which has JuuV been topred uﬁ The reading of cach
cell in a bhattery sihoull be witl in 0,020 if the cells
are in egual condition., If a reating in onc coll
tiffers sreatly from the other two, 1t should Yo renort-
C\_ ilnmied l',? tely, '

Distributor A luQuhb
T CHCY TODALT B0
instructions:

the corrcct adjustment ol tho contacs brealker ap
is C.01l25 in, to 0,0175 in.

To ac just the points, surn the until the
heel of tho contact breakor lever iz te the full

3 = c—i— [

1
cxtent by one of the can l“Oeu. Then, arfter slackeaing
the contact support 100'1J scerew, adjust the gap to
within the above limiss by turning CLa eccentric cerew,
then by tikht ening the locking sc ”

1 - T e 3 -
£ and re-chocking bhe

58D see iirst lllLSﬁf&thﬁ in

Ignition Timing:
LMETZeNnCy TQQOLI to be done oaly under special
instructions:

The ignition should be Li
occurs wiaen tic plston rcachos
before to; Gead centro (1.D G
19 marred I.G/A. (See third 111usbrabion Fig. 5
when this mark is OD-OoiuG the small pointer at ,
to the crankecase thc piston in o, 1 cylincer ig Iive

T e

e

N |
spark

Croos

O
P

dvgJacs wefore Tod.C. To time the distributor, set

t ‘ in the above position, then disconrect tho
5 and. loosen the distribusor housing clamp

uC-. o the Jdistri until

: & butor anti-cloclwise unt
Copuuwt brealk points just Uﬂ’duv, 7ith the ro
il

A
- JUE -
pointing to Lo, l 1“ku b A “istributor can. Ilold
the uﬁ.d‘uiLSL JGbiQﬂ 3; rotation and rotig
Sice distributor SCTOwW sechock the tining to
make sure that tatc while

vb_ibutor Cid not TOuuuQ
tightening and ro- TGt VLCULﬂ.lluuu A

= .
mGNT can bHo o}

L)

as Tollows:



Fig. 63

Some Spark Plug Troubles
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Spark fluss:

>

The spark plugs, type AC-104 have a 10 m/m thread
the correct gap belnb 0,025 in., to 0.030 in. The gap
should bce checked every 25 hours or 250 milss,

In settin; the gap never bend the centre electrode
this will probably crack the porcelain insulator. Al-
ways bend the side electrodes in towards the central
elcctrode.

Gaps set too wice will cause misfiring under load
or as specd. Gaps get too close will cause uneven run-
ning at high speed. IT the zaps are incorrectly set,
UﬂSdLlodetory performance will result through no iault
of the pluzs. .

Some_spark plug troubles:

Fouled: Indicated by oll andG carbon deposit on
insulator and metal part.of plug. ark plug will mis-
fire or fail to fire at all. (Elg. 60?

To correct: Check spark plug gaps. Clcan and test
spark plug for possible insulator fractures. If plu.s
are 0.K, and fouling is pGlSl stent, report.

Burnt and worn: Indicated by blistered and burnt
insulator and possible erodec electrode points; will
cause pre-ignition and faulty motor operdtlon, especial-
ly at hig* speed and under loac. (Fig. 61).

To correct: Fit new spark pluzgs.

fractured: A fractured insulator will cause con-
olete plug failure, A fracture above part exposed to
combustion can never be caused by engine heat; it is due
to a hit or to a poorly fitting spanner being used. for
fitting or removing plug. fractured at part exposed
to combustion may be caused by plug operating at too high
a temperature. (See Fig. 63).

To correct: Iractured above: Replace with new
nlug. Fractured at lower cend and insulator apnears to
be badly burnt, report.

oCo
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DIVING THSTRUCTIONS

A, STARTIICG TUP:

1. fnsure that engine is correctly warmed up.

2. That instruments are all correct.

3. Depress clutech pecdal.

4, Allow engine revolutions to dron to 350 r,».nm.

O. ingaze second gear normally., If on a steep slope

enga.,e first gear.

6. If on the level “elﬂa the knobs on top of steer-
ing levers by pulling Sll htly on levers, then re-
leage steering lﬂveru. (”he e act as hand brakes)

7 If on a slopne releasc the knobs on top of steer-
ing levers as before thus disengagin ratchet and
pawl, but hold levers om until drive has been talen
un by engine.

8. Rev. up engines to 1500 r,».m. and zracually let
out cluteh.

9. When clutch is fully encaged accelerate until Tank
28 gained sufficient monenthm to engage next
highest gear, '

1C. Let up accelerator, cdepress clutch anc move shift
lever 1nto neutral let Up clutch for a couple of
seconds, depress olutc asain and move shift lever
into Left ul“hOSE gear, then allow clutch to en-
sage Snoothlv and accelerate., (Note: Do not
force the lever). Let out clubtch smoothly and
accclerate engine ready to engage the next highest
gear. Repeat 9 and 10 until top gear is enpaced.

B. OCERATING:

When operatiny Tank gear changing must be anticip-
ated in advance.

When changing down the Tollowing procedurc rnust be
followed:

1. Lnsure that vehicle is not moving too fast for
lower gear to be engased. for example, 1f the
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Tank was moving at 20 m,p,h, in fifth gear, it
would be found that in fourth gear the engine
would have t0 excecd- 5750 r.p.m, ’

24 Depress clutch pedal,
3, Engage neu.ral.

4. Engage clutch and momentarily speed up engine to
incrcase the speecd of the drive shaft so that the
gpecds of theé cngaging gears will be approximate
¢ly the same,

5. <Disengage clutch and quickly move gear shift lover
' to tngage the gear,

6e Smoothly cngage the clutch.

NOTE: Change down samec as normal doublc ¢lutch on
. motor trucks, :

Engine rovolutions must not be allowed to fall
below 1000 r,p.m, under load.

’

Never"lug' the engine below 1000 f,p.m,

"Tugging™ means having such a ioad on the engine
that even at widé dpoa throttle the tachometer roads
less than 1000 T.p.m.

Maximum speed is 3600 r,p.m. and should only be
maintained for very short periods.

Maximum permissible specd in fifth speed is 24
m.,p.h, v

It will be fouua that the best method of driving
after thce driver has become experienced in the operation
of this Tank is by keeping the engine specd as constant
as possible and varying the vehicle speed by cngaging
higher or lower goars, Instruments must be checked
frequently, particularly oil pressure and temperature,
if temperature exceeds 200 degreecs F, engines must be
cooled off.

C. STEERING

The steering on this Tank is carricd out by mcans
of two levers situated in driver's compartment, Those
levers operate brake bands. When the right lever is
pulled back the Tank steers to the right.
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Vhon moving alonsz 2 cambored road it will be found
that the Tank tonds to run off the cambur to tho side of
thoe road, If on a country road and theroe is no traffic
kecp to middlc of road on top of camboer. If on main
roac stoor by making deliboeratc corroctions. Do not
ridc the stoecering lovers.

~

The controlled differential form of steoering zives
minimum turning diamctcer of 58 foot, Do not forzget this
whon operating in congosted or woodced arcas and 2o into
your turn carlicr than you would with ekid™ steering.

Do not &

urn sharply or at oXecssive spoed and
remenmbor than a

-
tlirovm track on those vohiclos takoes

hours to rcplacc and usually rosults in buckled hogie
whaeels, Howover, whore 1t is cssentincl to make a
sharp turn, ongoge tho next lower gear and koop thoe

accclerator well down., Vhonover turning kceey the motor
pulling and do rnot lot your Toobt off tho accolerator,

Remember, that these trocks usunlly come off ot tho
back, and i7 you can kcep your track tizht =t thoe back
it will not comc off.

tracks to bring
Romomber that the
cering, braking
use thenmoas

bu found that if

slow dovn by allowing fricti
vohicle to halt whorvover possible
brokes have to do the throo jobs od
and holding the viohicle stationar
1ittlc as possible, It will gonc ,
the Tank is slowed down for tho PUrHO of turning a
corncr, a lowor gear will requirc cngaged to tako
you through the corncr, so snzagce your lower goar in ad-
vanes ana allow this to slow you down,

Do not, however, mate the comon mistake of using
your gcars always for © brako, s :

In an cmergency remove Foot Trom accolerator and at
the same time pull back both levers cvenly.. : :

Leave the cluteh engaged until the Tank has boon
slowed up and thoen dison > the cluteh, Thoe cngine acts
as a brake and also, which 1s morce important, acts as «o
steadying agoent and holns to provent those wild BWOIrVeH
across the road which froguenbly happoens ‘on a sudden
application of tho brakes, —_—
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When the Tank is stopped engine is to be kept run-
ning at 350 r.n.m. until ready to be moveld off again.

avoic prolonted idling periods.

&, OBSTACLES

Before attempting to nesotiate steep inclines, de-
clines, ridges, deep shell holes, trenches, fallen trees,
or any obstacles, always shift the change speed lever
into & lower speed and thus prevent needless labouring
of the engine and the possibility of stalling 1it,

When negotiating a very steep incline a little
experience will teach the operator how to manipulate the
Tank at the top of the ineclino. If the slope is very
abrupt, as in the climbing of a ridge or log, the front
of the Tank will c¢limb almost to the vertical position
cnd will drop forward with g severe Jolt if the operator
1s not skilful in controlling the vehicle as it passes
the balance point, With the vehicle in this position
the experienced operator can control the descent by the
proper ap.lication of the brake levers. The vehicle willl
then resune a horizontal position easily and without a
severe jolt. Operators should accustom themselves to
keep some tree or other guide in sight at high angles of
climb so as to be instantly aware if one track 1s pulling
ahead. of the other, in order to Prevent the vehicle from
tipning on its side, Do not attempt to drive on a
slight slope at right angles to the slope, as the side
thrust on the tracks may throw the tracks off or if the
slone issteep enough, turn the vehicle over.

Trenches too wide to be spanned anc too steep to
be descended can be’ negotiated by a towing cable or
cables, the' second Tank lowering the first Tank over the
cdge gradually, until it is able to secure traction on
the bottom of the hole. The third Tank assists the
scconc. tho same way, and so on, until the last Tank
reaches the edge, The last Tank will have to drop from
the line, allowing the others to g0 omn, unless by that
time the ground on the etlze of the trench is worn to a
degree that it is able to g0 over the ecdge alone, The
first Tank to enter the trench should demonstrate its
ability to climb out of the trench before the others
enter it,

The Tank should not be used Tor pushing over stumps

trees etec, The Tank is not built for this work and
carries armourplate to protect the crow from gunfire, not
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to push over trees and stumps. Besides giving away your
" position by noise and by observation of the disappearance
of tree tops it damages the Tank. Such parts as the
front step, final drives and mudguards are very vulner-
able to shocks given them which they have not been de-
signed to withstand. Charging earth banks or dropping
into shell holes and washaways can also cause misalign-
ment ¢f the final drive and broken suspensions.

F. TOWING
1. To start engine:

(a) Towing Tank to be in first or second _ear.

b) Towed Tank to be in third or fourth gear,

¢) (This practice is not recommended unless
absolutely necessary).

.

24 In towing there are several precautions that the
driver must take to avoid trouble or unnecessary delay.
Changes of direction must always be made by a series of
slight turns so that the vehicle being towed is as nearly
as possible directly behind the one doing the towing. ;
Soft muddy ground is to be avoided, since track may slip
on such a surface., If it is necessary to cross a muddy
area, the driver should be careful to straighten out

both vehicles before entering it, as it is more difficult
to pull a Tank at an angle than when followilng in tow,

The maximum speed when towing should not be more
than 12 miles per hLour,

o0o
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If oil does not flow, the indication is that the
pump requires attention. This work must be performed
by workshop personnel only.

Checking 6 volt'Generator.Charging Rates:

When the electrical system is functioning correct-
ly, the reading shown on the three ammeters on the inst-
rument panel is a good indication of the state of charge
of the batteries.’” If a battery is in a low state of
charge the generator will give a high output and a high
reading will be recorded on the ammeter,’ Conversely; if
during the day time running, the ammeter shows a low
reading, this indicates that the battery is in a fully
charged state and does not require a high rate of chargze.
If an ammeter shows a low reading when the battery is
in a low state of charge, the electrical system is at
faults  Report immediately.

Check the running of each engine individually by
switching off the following ignition switches:

Switches 2 and 2 to test No. 1 Ingine
7" l and. 5 13 7" il 2 1Y
it l avld 2 i %4 144 5 it

Starting off:

Operate the clutch pedal (master clutch control)
and then engage second gear by bringing the gear shift
lever into the position shown in Fig. 64. The first
gear 1s generally known as the "crecper” gear and is
used only in exceptional circumstances; for this gear
and reverse the gear lever must be latched out,

When second gear has been engagcd, ease the clutch
back gently, increase the engine speed by gradual pre-
ssure on the accelerator pedal and the vehicle moves off,
With the two steering levers in the fully forward
position, the Tank will proceed in a straight line. By
pulling on the right hand lever the vehicle turns to the
right and if the left hand lever is pulled the Tank
turns to the left, Conventicnal changes of gears high-
er than first are engaged at specedometer readings as
specified under the heading of "Maximum Training Speeds’
in the Condensed Specifications scctionh of this manual.

Note: Any rapid movement of the accelerator pedal

causes a jet of petrol to be injected into the inlet
manifold; thus giving a rich mixturec,
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_ Do not use the clutch pedal as a foot rest as con-
stant pressure, however slight, will cventually produce
wear of the clutch release bearing and clutch facings,

Always"1ét the cliteh in géntly and tdke the Yoad
gradually from a standing start, . '

Imergency Startingsi.

g ;Thé?;hrééfgﬁgiﬁesﬁéan¢beustart@@gbys$wovstarting
motors, but one starting moter is only. capable, of crank-
ing the threc'engincs when hot and when the battery is -
fully,chargedmgﬁgThuS'it}will*be"seen;thatfthshenginéSJ

can, always be started even though one of the three
batteries .is flat, - o od o ‘

Batﬁéfiééﬁiﬁ??&féifél‘to Thﬁéé:Stafter,Méfors;

+-Should, however; the threé batteries be so run .
down that the starting motors.arc not capablc of  crank-
ing the cngines fast enough to start, all three batter-
ies should be connected in parallel and theé three =+ -
starters’ operated”simultaneously. The batterics may
crank the cngines at suffiéioﬁttspeed'ﬁo”obtain’afsﬁar;,‘

To connect' the three batteries in parallel, oper-
ate the cmergency change-over switch (i.e, the'switch on
the cxtremc right in the top row) whereby the .starter
parallel switch can be energiscd from cither No. 1 or
No. & Battery. Then press down the second .switch from
the right and after switching "on” the threé ignition ...

and starter switches, press the starter push- button,

All ﬁhf@é“battérieé”aré'nowfconnecteﬂain{parallel‘to

the three starting motors.

Batﬁéfieéﬁih}Péraiibi*%b one Starté?qMotOr:

‘0 ., The three batteries can be connected in parallel
to any onc of the threc starters by eperating the two

‘right hand switches “in the top row, as described above,.
and selecting the ignition and starter switech for the

required cngine,”" This method requires. that the indiv-
idual clutches be first disengaged. '

- No special provision has begn made Tor operating -
the individual clutches-of tho threc pewer units from =
the‘dfiVCf’S.seat;‘but“loversVére,provi@ed;On'théypprr
unit'So‘that,ipdiViduél,clutches.Qan,be«singled”ouﬁ’forv

tune-up purposes,
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The clutch levers on No, 1 and No. 2 cngines only
arc accessible, Discngaging these two clutches will
leave No., 3 enginc only connectcd to the transfer box.
Should an engine be faulty the unit can be located by
disengaging No, 1 and No, 2 individual ¢lutches, using
wood blocks mentioned in Packing List at the end of this
manual,

Next start cach cengine independently by switching
on its ignition and starter switch, then by pushing the
starter button for cach engine in turn, In this manner
the engine with the faulty battery or starter motor
will be quickly located,

I the starting system on No, 1 or No, 2 cngine
is faultyz it can be started from bhe other engines by
engaging its individual clutch, If the starting ¢ystem
on No., 3 engine is faulty this cngine can be started by
engaging tho clutch on either No, 1 cngine or Neo, 2
engine., '

Should a battery be faulty the ignition current to
the engine normally fed by that battery can be supplied
from one or other of the two good batteries by operating
the five emergency selector and change-over knife
switches, The first two knife switches from the left
hand side of the panel control +the three batteries,
while the remaining threc are connected onc to each
cngine. If battery No, 1 is discharged, pull down the
first or sccond knife switch and then the knife switch
for No. 1 engine to the position marked "E", thus fecd-
ing the ignition circuits to No, 1 enginc from No. 2
or No., 3 battery. '

Similarly, the solenoid and ignition circuit to
any other engine can be energised by any battery through
operation of the knifc switches in accordance with the
plate on the instrument panel,
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General -Notecs on maintenance:

By
i

Military . units arc bocoming.incrcasingly dcpendent
Tor their dfficicney on mcchanically propellcd vehicles
for both fighting and administration. In the majority
of modcrn fl"btlng units, firc power 1is cither delivered
or 1.wbroubht,ln to actlon by mcchanically propellod
vchicles., ' C -

Thus it is, vital %hat suoh VillClOu should b@ o
maintained in tho blgaost stato of moohanl al Gfllc LCYu

Vi

Plaintenancoe

is a term usod tQ . dcscrlbo theucbm~
nlocte system including "routine maintcnance’; "inspec-
tion” and “repairs‘, Routine maintenance is the por-

formance of certain necessary dutics at spccified
perdods and/or milcages to ensurc that wear, deterior-
ation and co"\quant ropalr of thc VCthlO aro ruducod
to a. mianum., e Sl

mine:- P R g -

whether routinc malntenancu is bnlng car'
out cfflelently qn< rogl larly. '--

‘”thUthur all’ compon nt parts of thﬁ,VuthlO
areriny good muchanlcal Ordb*. W

i:5,. tho _ecxtent and causc of wcar dctorloratlon
[>idnu aamabe._t:_ »

Inspectlon should bu followod bv the Dromnt CXCC-
ution of -all ropairs. Qr adaustm@nts as’ may ‘bc nceussary.
Drivers shoula toncehtrate. on tho  simple.. tasks ofclean-
1ng, lubrlodtlon minor adjustments and prcsorvutlon ‘as
~well aﬁnth@‘notlnw and reporting of defccts, Unit:

' '~O’s ‘should- frequfntly inspect dnd’
“aintnnancc uo onqurc tLab,thlu work

( ‘fron mothoas adoptcd in prlvate or-
commercial lliu, “the! mllltary uystem of ‘routine 'is basud
-on the: capa01ty of drivers not only to’ operato"]but to
look aftor and “maintain their velicles, as well ag'to be

~“capable of, diagnosing and reotifylng mlnor running’ “faults
w1thout contlnual resort: to. technical as slstance and
specialiseéd garage ‘tools aa& oqulpmgnt

a
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Iv dlg vital that adequase bime for maintenance and
inspection be provided, Every opportunity should be
taken during periods of halt for the vehicle to be look-
cd over, In the ficld, mcchanisced units may be called
on to fight for sevcral days in succession, which may
neccssitate maintenance being carried out at nisht., It
“should be a point of honour in mcchaniscd units that no
vehicle crew goes to slcep, oven after the hardest day,
until their vchicle is as Tit as thoy can makc it.

aAs far as possible, tho crew of any A.7,V. should
be allotted permancntly to a vchicle and should always
work together at maintcnance, Not only does this en-
surc that maintenance is donc quickly and cfficicntly,
but also that, in spitc of casualtics, there will always
be a man in the crow who knows tho peculiarities of the
particular vehicle, : :

General Notes on Lubrication:

The lubrication of the individual componcnts of
the Tank has been discusscd in detail and the rccommen-
ded poriods and lubricants are sct out in the apponded
schedule, as well as in the Lubrication Chart,

It should bo bornc in mind that the periods re-
comucnded for the lubrication of thesc various compon-
cents arc bascd upon normal operating conditions,
Lxigencics of active scrvice may necossitate the Tank
bcing operated undcr conditions which depart consider-
ably from the normal, In these circumstances, the
scleetion of sultable periocds must bec left to the dig-
cretion of thosc responsible for the maintenance of tho
vchiclc,

It is inpossible to lay down rigid schedulcs for
draining periods for the reason that, undcr scrvico
conditions, the vehiclc may bo operatcd in low goar
(or other indircct gears) under cxtremely hcavy loads
for long periods, Such conditions arc not truly rc-
fleccted in the specdomoter rcadings, whcreas tho
schedule is made out in terms of milcage. It is all
the more nccessary, thercforc, to accept the milecagoe
Tlgures as the maximum and from intimatc knowledge of
work actually done by thc vehiclc, to scleet suitable
draining pcriods and provide adequate goneral lubric-
ation, '

r
i

The importance of regular and adequate lubricat-
lon of the various components of tkhe Tank cannot bc

119,



1-98 Final Drive | Floor Drain

=

'\“‘

| i

"“WWMNMIMHMumnmm,m,", |

S - .

I, /
////// Z
A S ¢ 3 S

Differential

Gear Box

Access to Studs
holding Power Unit Radiator

Fig. 65. Underside of Tank showing covers for drain holes

120.



over-cmphasized, - The attontion of all thosc concerncd
with thce driving and waintcnance of the vehicle is drawn
particularly to thc ncccssity for clcaning funncls and
filtérs uscd in roplenishine lubricating oil, as cx=-
pleined clscwhere in this manual, s well as for clcan-
ing nippleos and lubric:tting points boforce applying tho
grcasc gun or lubricant cortaincr.

0il Filtecrs:

It is important that propor atscution be ziven to
draining of scdiment and changing of : filter cart-
ridge in accordance with the Lubrication and liaintonanco
Schedule.

01l changing:

The sump should be draincd and flushod out with
flushing oil if availablec (not keroscno),Scc Lubrication
ard Maintcnancce Schedulc for othor instruciions, Tt is
advisable to allow the cngine to 1dle for five minutos
before draining fluching oil, A cireular coverplate in
the bottom of the hull, dircctly undcr tho engino {sce
Fig. 65) must be romoved to obtain accoss to the drain
plug. the gump should always bo draincd immedictoly
after a long run when bhe oll ig hot and scedimont in the
cll is in susnension. ihis scdiment should bo carciully
cxamined for metallic and non-mctallic particles, IF
necessary, usc a magnot and if the prescnce of nwetal is

)
confirmed tho matter must bo roported for worlkshop
attention.

RKeep oil and oll vegsels clean:

p
Before copening any oil dium or tin, always wipc
the top of the ¢ ¢

.
he containor clean, otherwiic any divty oil
or dirt whic? ave accumulated on the top of the
containcr may find its way into the conginc, DBefore using
eny measurc or funncl, meke surce that it is clean.,  Aftor
use, funnels or measurcs which have boon ussd for enginc
oil only mey bo swilloed out with petrol {rom the sparc
pectrol can ana the oily pebrol returnced cither to tho
sparc can agaln or pourcd into the poetrol tank, The corn-
paratively small quantity of clean encinc oil thus intro-
duced into the petrol will not have a dotrimental cficet
on the subscquent running of tho enginc, When flushing
out funnels or mcasurcs which have beon uscd for gear or
transmission oils, the olly potrol must be discarded and,
in no casc, pourad into “hec petrol tank.

1 may he
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Usc of Groeasc gun:

“Always clcan greasc nipples bofore using gun

otherwise grit and dirt .will be fcrcod into tho boarings
with the lubricant, ' RE :

000
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CORRECT USLE AND CARE OF TOOLS

General Note:

Any tools which have boen exposcd to moisturc
should be dricd and smearcd with a light oil £ilm beforc

packing to prcvent rust.

Straincrs - Track:

Roep cables free from kinks or overlapping of
coils on drum. -~ Removoe all mud and grit aftcr usc, Luab-
ricate wearing surfaccs with cnginc oll. Kecp scrving
on spliccs in good condition,

Jacks - Lifting:

omove all mud and grit. Lubricate screw and
pawl with cnginc oil. Always oporate the jack squarcly
undcr the load, otherwisc the scrow will be subject to
scvere bending stress. Closc the Jack right up bcefore
stowing to protcct the screw,

Hawscers -~ Steccl towing:

Kecp cables freo from sharp bends or kinks. Usc
packing to protect cable ir it has to contact sharp or
souare cornecrs. Always screw shackle pins right home
before applying load, Do not run over hawscrs with
trackcd vcéhicles,. Kop scrving on spliced cnds in good
condition.

Grecasc Guns - Lubricant:

aintein in clean condition at all timcs. Whon
taken apart for filling, place components on a clcecan sur-

face to avoid the cntrance of dirt..

Do not lay thc greasc gun on the ground at any time.
Clean thoroughly and rcplacce in roll aftecr usc., If lcak
agc of lubricant occurs at the nozzlc or piston, . immed-
iately call attention to the fact.

Wrenchos - Stillson:

Only to be used wherce standard adjustable or fixcd
wrenches or spanners will not function.

Do not useo on hardencd stecl surface or damage to
teceth of wrench will result,



Do not ‘apply wrench to any machincd surface of
which the finish must be prescrved,

Do not subjcct the wrench to side strain. by usinzg—:
as. buqdinr tool N . R, .

Wrenehes = Ad,just blo - Crostallov:

The Wr“ncheo muut -bc so placcd on th nut “that the
moving Jjaw is ahead of the handle in the dircction Im—i.
which forcc is apnlicd, 1f -when ovperated-.on a tight
-;nut~thpvvronoh has to bo opcned so far that the moving
”jdw ext nduvboyond thé body, tho next larger sizc urunoh

hovLa bu sclected ..

Wrenchbs*a‘BoX: _ E . T
Wronchcs - Opon ond: o -,‘_ T

. Always scloet the eorrcct: iz@uwramch 7or tho ~Job.
¢jIL too.large a wrench 1s used it will causc damage both
to the wrench and the nut. Bngage thd ivll depth of the
‘nut whencver D0051blo.. To 10@sgn‘or fina lly tlght 1L A
nut always usc @ box wrench or ring spannor. v qqnover
possibley Do hot use h ammers on wrcnohusg .

i

Pliers:

Do not use cutting edges on hardcncd material.
:Diawonal and side o”ttinﬁ plicrs, when. in zood conditlon,
are excollsnt for rcmoving sp11t ping. ., Lubricate plicrs
to kecp the ,;1__03__11’0n froe and keop. vnuvr out

screwdrivers:
Do not usc ag ¢old chiscls or tommJ bars. Havc

the blades corrcetly ro-dressed il da amagoed; faulty blades
will damage screw slots and make them difficult to re-
move or tighten.. Usce the corr(ot size driver -~ with
blade full width of the slot,

- Do not usc .on hardened stecl.. IT du7¢ud have thoen
sharpened at first oxportunity. Take an- dnglo cut wabro—

Do not usc a hard racc hammer on machined parts,
usce copper drift or wood block,
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"1les:

Recp files frco from mud,
not alliow them to rub to

Press on filc in cutting
on thec return strokc.

e]19]e)

wvthuv in the tool

wabtcr and gro
1

strokc only and ncver



ENGINE

Don't start off without oil ,water ﬂnd netrol
it over rev. the cngince,
.. over rcv, tho bnglno before . changlng to the
next gear.,
i mix olil in thc sump. Kecp thce same gradc.
n forget to tighten cylindcr hcad hosc connec-
tions 1if nccessary.

" tighten the cylindor head bolts cxcept with
a tcension wrench in the proper order.

" rush off from cold, Lct the engince warm up.

" attempt to start the cngine in gear.

i drive off with any rcd light showing on dash,

CARBURETTOR

Don't kccp stamping on the accclerator.
" forget to clean the filters in the pumps.
i forget to clean the air filters.
i pour pctrol straight from the drum to the
tank., TUsc a funncl with a clcan filtcer

LLIECTRICAL

Don't disturb thc brcaker points without good causc.
i kecp grinding away on the sclf starter. Try
to find thc rcason why the cngincs won't
start,
it chock voltage regulators with a spanncr to sce
which wircs arc alive,
i overoil the distributor. Two drops arc
, sufficicnt.
i forget to kecep the battery toppcd up.
i inspcct battery level with a match.
i forgect to scc that cmergenéy switches are in
normal position.

DRIVING
Dontt ride the cluteh.
i drive off +rith thce brakcs on,
i l¢t the cluteh in with a jcrk.

i slam the air brakes on.
i forget your log book.

000
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TAE

A, C. MK, 1 - LUBRICATIOI SCEEDULE

ing engine
sump,also
after flush-
ing engine.
Replace plug
If not flush
ing engine
SUmp , remnove
plug,drain
and replace
plug.

euient.
out

element,

der cover,

running.

“TChart| o of | Item |[Lubricant to |Quantity |Daily or 50 [ 25 hours or |50 hours or |1CC houTs or| 300 hours or
No.| points be used miles every 250 every 500 every 1000 every 300C
) B miles miles mniles mniles
1. 3. Cadill-~| EZngine oil : Capac- Check level | First 250 Tirst 50 .
ac fng-| D D 30 ex- ity 2% and add oil | miles after l%{s éfo brain i%ush
ines cept first |galls. if necessary. | Bew engines %l es al- and refill
fill,then Jeach Dipsticks of | Or overhaul, | Ler new wibth eungiac
use D D 20 |engine os, 1 and 2 Draln Tlush engine or 01l D D 30
: g engines acc- ap%hreflgl overhaul,
Flushing essible from | With engine : pDragin flus
i1 DD 20 Turret Bas- oil D D 20, - Lush
o1l DD = i Elck | e s . ant refill
Ket.__DlpSth;{ Drain plugs . = -
of R%.5 eng- | accessible W%thegg%ge
ine rom . f it} ve Ol f
centre hatch h{ggegounf :
of rear co- 4 th
ver plate, erneatn
Filler caps | hull.
accesgible
II’QE”L sanie
hatch,
. U DS B - IS A - SRR S O N —
1A 3 ongline Remove Remove cover
0il rain plug by taking out .
Filters when drain- cap screw. -e-

mnove used el-
Clean
containerd
Replace new
it
new gasket un-

Tighten and
check no leaks
with engine
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Vo, of | Itenm mbricant to | Quantity Daily or 5O 25 hours or 50 hours or 10C hours or 300 hours or
points be used miles every 25C every 500 every 1000 every 3000
miles mileg miles miles
3 Adr Engine Cil On dusty roads or{Ordinsry con-
Cleeners| D O 30 conditions, Drain{ditions., Dre
clean lower bowl |clean lover
and wash element |howl and wash
in kerosene or 2lement in
in and |kercsene or
2 Gesr Box|Bngine Uil 17 galls, at irst 1000 | Drein,flush
and Frony o T 30 nevy miles from new | end refill,
Lxle Tlushing Cil or after overs
whichin-f D D 2C and haul., Drein
cludes 311 flush znd re-
Tinal hox £ill,
Drives v
removing cover-
i niste under
1 Transfer| Engine 0il L gslls, Check level.Dip- |4t Tirst 250 first 100C | Drairs, flush
Box DD 60 stick =t top miles after new es from new | and refill,
right end of box.|or overhaul, after over-
Accessible from i. Drain,

and re-

turret basket.

1 Air Com-| Compressor 2/3rds Check level,Filler] Drain, flush
ressor | oil or Engine| pint plug in sump.Fiil and refill
P - : to collar on vlug o
0il D D 30 PR Y
then below collar
add oil,
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Chart Mo. of Ttem Lubricant Jantity Daily or 50 25 hours or 5C hours or  1(0 hours oy 300 hoursor
o. points to be used miles every 250 every 500 every 1000 gvery 3000

s . R s

et L s,

CAL
»pressor ' » over inucr
Chain surface of
' chain.

28 1 Air Com~ C.G, (AL) Omear grease

ot - e - i s

S R P i
- - ——

7 ana 8 Univer- .G, & shots: Use grease gun
74 sal saci 6 Jjoints ana l
Joints S ninples = spline serv-

and fced from
Splines : baskeb. 1 : -

joint from

Forward Com-
partment., 1
fro:i '
compartient.

e A ¢ T ——— T G L S S s g R st i . 1, et BBl st

21 1 Central C.C. (AL) 2 shots
L ropeller

e At . e A ¢

B e -
S e rma e —

Tse zrecase
gu... Do not

oy o P

fha;f overfoice,
uegr}né_ scressible
(9@ hous from opening
ing

1 engine
bvlkhead be-
tween lan and
belts.,

rear of
fan drive
pulley) .

e & b e o # i R a e e e e B R i e~ AR T e o o A e i e S L B At ot~ e 1t ' e o s oo B e T _~,_~\’A”’———~—————'- —
6 .1 lMasver .G, 1 shot Grease gun, do
: clutch nct overforce

" releasce as grease re-
bearing talner will be
camaged

- .+ e RP— - e e e M;_T_‘:_:_V“‘M<
6 © 1 liaster F.G. 2 shots Grease sun do-
' clutch not overiorce
outrig- as zrease ra-
ger : : tainer will
bearing be damaged,

- T T,

s e
ot e e



I

Chart Jo. of Ttem ILubricant Jguanti Daily or 50 25 hours or 5C hours or LLO hours or 300 hoursor
Wo., points to be used miles every 250 every 500 every 1000 gvery 3000
niles i1les miles miles
283 1 Air Com~ C.G. (AL) smear grease
pressor ‘ over inuor
Chain surface of
chain.
7 and 8 Univer- .G, & shots. Use grease gun
74 sal each 6 joints and 1
Joints ninnle spline serv-
and Ieed fronm
Splines baskct. 1
joint from
rorward Cou-
partment. 1
frou engine
compart.ent.
31 1 Central C.¢, (AL) 2 shots Tse zrease
- mropeller  QU... Do not
gnaft overfoice,
bearing ..cressible
(on hous from opening
10g ir earine
rear of bulkhead be-
fan drive tween Ian and
pulley) .- pelbs.
6 .1 Muster #,.G, 1 shot Grease gun, do
clutch not overforce
release as grease re-
bearing tainer will be
Camaged
6 1  Master F.G. 2 shots Grease _un do-
o clutch not overiorce
outrig- as grease ra-
gar, tainer will
bearing be damaged,
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3FD hours

) . e s , , s ~ = 50 hours or 100 houwrs or
Chart No of TIten Lubricant — Quantity Daily or 50 25 hours or aduTE |8 évory 1000 = every
- No, points to be used - miles Ovﬁfwe§50 eiziweo Xe 3000 miles
5 6 (ﬂﬂggﬁ o~  Engine Few drops Use oil can
erating -3 e
ﬁeonaﬁlﬂn Oil DOD onjall pins
Cross 5 and bearing
shaft and surfaces,
linkage
12 1 Gear lever C.G. (AL) 1 shot Use grease
pivot gun on nipple
124 4 Cear lever Ingine O1l Few drops Use oil can
control DD 30
joints
11 2 Brake cross C.CG. (AL) 1 shot Use grease
shatt gun on nipples
16 18 Brake Engine 01l PeW‘ drops Use o0il can. )
control D D 30 Tew drops on
Joints all joints.
21 3 Adceler~' Engine 0il Few drops Use oil can
31301‘ ae - DD 30 on all joints
control and bearings
' ~Joints
Z9 3 Engine Water puﬁp Two shots Use special B
- - Water pumps grease grease gun on
o nipples.,
14 3 Distrib- LG 3 turns Fill grease
& utor chafts cups, give 3
144 turns.
194 3 Distrib- C.G. (AL) Smear only
utor cam on cam,
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i

No, of

DD 30

Charil Item Lubricant *to | Quantity Deily or 50 25 hours or 50 hours or 180 hours or |300 hours or
No. | points be used miles every 250 every 500 every 1000 every 300C
miles niles miles miles
194 3 Digtritut-~ | Engine 0il § 1 drop Use o0il can
or breaker DD 30 1 drop only
arm spind-
les,
26 3 Distribut-| Engine 041 | 3 or L Use oil can,
and or shaft DD 30 arops Remove Rotor,
264 advernce 0il on felt
mechanism pad, Replace
Rotor,
27 10 Carburett~ | Tngine 0il 11 or 2 Use oi
and or controisy D D 30 drops 211l jo
274 ‘ bearin,
engie,
13 3 Engine 031 PUze ©il can

134

ngine 01l

e}

DD 30 or

el v o (o
Lhagslis ureas

3 drops or
2 turns of

Porecse cup

‘wse oil can or
Y2 burne gresse

cup wnder

power trav-
ersing
Gearbox

DD 30
znd Chassls
B {07
Grease \me)

oiil if nececssary.
Dipgtick in fill-

cr cap.

on nipple

oil and (4AL) tuiret baske
gresse lub-
ricated,
278 3 Starter Engine 0il 3 drops Use oil cean,
Motors DD 30 only cup rear end,
23 1 Turret Engine Oil 1 pint Check level and | Usc grease gun Drain, flush

and refill,

-
€]
—




Chart

No, of

Jpeints. 4

Item

Iubricant to

ﬂ4ﬂmeaiLywonb5@‘ym

- miles:

|oevery 250

150 hours or

_every 500

100 honrs ar

every 1000

. 30C hours or
every 3000

“land pinion

versing rach

i
!

Tlﬁret tra—ﬁ

,GrcasefQAL}n,wm.m_wwmﬁ”

1 grease, .

neath. cover of
driving piniond
revolre turret
into 6 positiors
to distribute

- R BERRE miles miles miles miles
T et s , — e :
234 1 1 |Turret hand | Fibre Grease| 2-shots’ Use grease gui " |Dismantle and
_ D QQntrQl;»~w*“'ﬂf“““”'”“‘7"’*';W“ o on nipple - smear grease
traversing j v on gears and
1 " |gear. i ! shaft,
251 Chassis 1. |Hand pack undext - - - D

s izz,_

IMireet ball

race ring
bearing,

Tibre GfeaSe

: differént‘

6. shots in

pogitions

o ripple

Use grease gun

| Repack bearin

after disman-

tling,

20

Turret

Chassis |

2 shots .. .|. .-

Use grease gun

wheels

2 .
SN - —manatlet Grease (AL) ) each. on nipples,
mounting , : : '
pins [ .
212 ‘Suspension | Chassis Where relief Use grease gunj .~
. Bogie Grease (4L) |valve fitted | -on nipples,
Wheels C T Iseveral. “where relief”
shots until valves not fiti
gresse iss- ted, do not
ues from overforee,
~|valve .- R -
2 2 Tensioning '
: Wheels ] i n t - N !
3 6 Idler )
K e " it L} 7 - ] it
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100t hours or

200 nhours or

Abbreviations:

C,G, (AL) - Chassis

F,G.-Fibre Grease

Grease (AL)

Ghart§ No., of Itenm Lubricent toy Quantity Deadidiy oxr KO 25 hours o 80 hours or
! No. ] points be used miles avary 250 " every 500 every 1000 every 3000
i : milies miles miles miles
| 4 % 12 Fulilcrum s Use grcase gun .
s i Pins (L) | B shots cn nionles,
{



INTERCIIAL

IGLABLLE

OILS AlD

GREASES

Ao

C Fo 1
e LVl 9

1 TAITK

For

Le s,

E‘)'L(.:J lee-

D D Grades Commercial Hquivalent Grades.
Ikobileils § Shell 0il | Castrol Atlant- | Caltex
Liobil- and ic :
greases | Greases
DD 20 Arctic Silver Lisht Light Liotor
Shell - Tem™ bledium 0il 20
DD 30 Mobiloll Single "CLLW Liedium | Motor
nAT or X 01l 30
DD 60 liobiloil Golden TG or Sup. Motor
T AL Heavy 0il 80
WG tobil~ AeTo P.G. Chasgis-{ Chass~-
{Chassis |grease. Shsell or lube islube
Crease) 24 (Hand 0.5, T.C. ngn
U
2B (Press-
ure Gun)
LG obil= W.B. Ul ibre Marfax
(Fibre srease Grease Grease Ho,. 2
Grease) No.5,
L L liobil- Shell Wi, Water W.l.
Water grease Water Pump
Tump No.6, ump
Greasge Grease

BRITESH WalR DilaRTLENT

T
il
b
Ll
Grease
Grease

= DD
= DD
= DD
= Chass
000

134.

intercirangeable Gradles

20
50
60

ibre Grease

is Grease



Battery run down
Lead disconnected

TROUBLE FINDING . CLE.

Engine will not start

i
Starter does not
crank engine

Bendix drive dirty

Faulty starter switch !

)
Starter cranks eng-
ine slowly

Battery partly run down
.Terminal doose

-r -
Tgnition
— No spark at plugs
Spark plugs oiled up
Spark plug porcelain cracked
Spark plug geps too wide
Sperk plug geps too closc

|

Loose low tension leads

Crackod rotor

Dirty or worn distributor
pcints

Carbon brush not making
contact

Incorrect distributor point
gaps

Incorrect timing

Faulty condenser

Coil burnt ocut
High tension lecad loose or
broken.

e

Distributor
No spark et distributor

Coil

No spark at Coil

~
Fuel System

““Conncetions dirty
Electrolyte level low
--Frong grade of oil

S

No fuel in carburcttor

Alr leak intfuel line

Blockage in carburetitor pine line

Faulty fuel pump
Fuel exhsusted

Battery |

135

eeonnirtrenn.

Fuel in Carburettor

Jets choked
Basy starting device faulty, .
4ir leak in valve chamber cover
Water in fuel -~ ... .

Dirt in carburcttor

Battery run down
Low tension lead loose or

broken,



LUBRICATION CHARTS

THE NUMBERS APPEARING ON THE SYMBOLS
CORRESPOND WITH THE NUMBERS APPEARING
IN THE LUBRICATION SCHEDULE

Engine Oil Engine Oil Chassis
D4D 30 D4D 60 Grease (Al)
Fibre Water Pump Compressor
Grease Grease ) Oil
Petrolatum ‘
or Vaseline

KEY TO CHART SYMBOLS

TURRET LUBRICATION POINTS

A'O
/B,

|

AR A

{ n . N . /' / \‘4'

iRl
D
)
B

o

\\\ 5\ & \\5\\\\
I Sy

\] ° °

e "

\ <

-
ol ]

i

ﬁ

|

0

N

Ww.l“ﬁg’

1-55



Ignition Carburettor

— Mechanical
High tension leads to spark plugs TWater in carburettor Valves sticking.
Engine mis— tloose. . - ‘ Fuelrline partly choked Valves burnt or broken
.} fires . .~ | tneorrect spacing of spark plug Fuel ‘pump pressure low Valve spring broken
S o . | points . Fuel pump filter choked ncorrect valve clearance
Cracked spark plug porcelain | Needle valve faulty or dirty '
{ Battery comnections loose
I Engine starts end ; Ignition o Carburettor _
4 skops o o "~ [ Low tensicn cornection loose Tucl line blocked
' ( ; Distributor clamp screw loose’ Water in fuel
BN - ~ | TFaulty switch contact Needle valve sticking

Fuel pump faulty
Fuel exhausted

Air leaks
 Carburettor L Mcchanical
) e P Idllng jet blocked - ’ ‘ Valve sticking
Englﬁe runs on wide 4Idling adjusting screw 1ncorrect1{y Valve burnt or broken
throttie only adjusted : Valve spring broken
: — » ’ ’ Meciianical
Ignition : DL - Carburettor PETHTTET
Engine does not givd Ignition retarded ' : "Fuel supply faulty Valve burnt or bad seating
T fall pover . . ' High tension lead shorting - .ir leaks in cerburettor gasket Tncorrect valve clearance
) FPaulty spark plug Jets partly choked
Ignition -~ Carburettor vEn_gine“fm‘ Qcks.
) . Ignition retarded Lean Mixture Timing too far advanced
Engine runs imper- -1 Faulty spark plug | Fuel feed faulty Excessive carbon deposit
fectly ‘ ‘Inlet feed faulty ' Loose bearing - pistons

Inlet valve not closing
Carburettor flooding
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FAULT FINDING TABLE

1z VOLT JIRZLES LG&HEERAMLgﬂ,CMLHwImﬂ@
CIRCUITS
Sumptons I'ossible Causcs

Wireless Set: 12 volt hattery main switeh off,
Loose or broken connections in
12 volt eircuit

tlo current at Diovm fuec in turret fusc box.

Wireless set.
Battery necds attention.
Generator not charging (for
possible causes, rofer 6 volt zen-
erator fault finding table),

Graviner System: 12 volt battery main switch #QFF?
Loose or broken coxn tion in

No current atv Graviner wiring.

Graviner bottle

plugs - faulty operatins switch.
Battery necds attention,

M.C. Cooling

rotors: 12 volt battery main switch "QIrd
Loose or broken connections in
wiring.

lotor fails to

operate. Jaulty switch.
Blown fTusac,
Battery neceds attention,
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LU TARLE

40 VOLT

YT I
TURE

i

:T')“ YL IR )

CET YT
NAVERSE CILRCUIT

[l . o
Symptoms

I om0
Laltno iz

Poscsible

Controller
motor dceces
not operate

Turret will
not operate - - - -~ - -

Controlier
notor oper-

5 [
ATEeS o

Turret lock not disengaged.
Hroken comisction in 40
volt circuit:-

Loose coannecticn at Cener-
ator; Regulator; Base
Junction conuector;lurrent
1imit relay; Tur: ct lock;
Controller.

connecticns
a7 ana

n or lcose
N controlle
n_.oa\rblsp LI”L I;.

1

48



ARWALENT AND

ACKTING

L’p

e e
Ao 001,

Item

> ] oy o
Resgpirators
S . Y, )
QIINNIINE S

bl€auhinb powder (2 1t

ulnuuent ant'

(5

anti-gas
T T
it \/ l °

i-pag

LR T R,

1P -
CUusClLL®D

L S
[ \ D

fal
(4

anti-

Files,Bastard half round lO 1u, (

Second cut &
H.53.5, 8 in,
Hammers,engl
(1); Tilammer
straight pei

o om ew mm e .

quare ©
(1);

— — e e -

neers

n 7 1h,

o e me me e

in, (1
Handleg

- -

- e -

ball pein 1+
s, handled sledze
(1)

A
A4
S1M00 t

me dlum

e e

1b.

——

Carried whe
couvenlier

™ T . $AA 1
eit.outside bin

in e
rabtor havers

ach ves-
sa.ck

T Ot
=
¢

In case L.,H.
turret_ wall._ _ _
Cutside turret

bin

Outside turret
bin“

n.il, cutgide bin

R.H, outside

R.H. outeide bin

e e e e e me e

outside

K., outside bin

R.Il. outside bin

T3 T . | K]
R.H, outsids bin



Item Location

Pliers,side cutting 8 in. (N.I.V.)
(1 pr.)
Pliers,Diagonal cutting 8 in, - In rolls
(H.I.V.) (1 pr.) . R.I, outside bin
Pliers,Multigrip 4 in. (N.I.V.)
(1 pr.) '

Pliers, 10 in,(N.I.V.) ( 1 pr.)
Screwdrivers G.S.(aust) S in. (1) "~ R.H. outside bin

6 in. (1) 12 in., (1) L

Saws,hack 10 in. (N.I.V,). (1) L

Saws ,hack,blades medium (N.I.V.)(12) =~ R.H, outside bin
Spanners,adjustable,crescent type R ' .
(N.I.V.) 6 in, (1),8 in. (1),12 "R.H. outside bin
in, (1), 24 in.(1) ‘ o .

Spanners D.E.,5.A,E, (I.I.V.)=-

+ in, x 5/16 in, (1); 2 in. x 7/16

in (1); % in. x 9/16. in. (L); % in.

x 19/32 in.; 19/32 in., x 11/16 in:

(L); 2 in. x £'in., (1); £ in. x R.H. outside bin

13/16 in., (1); 25/32 in. x % in., (1);
15/16 in, x 1 in; (1); 1-1/16 in, x 1
in., (1); 1% in. x 1-5/16 in. (1);

1% in. x 1% in. (1) '

Wrenches Fipe (Stillson) 12 in. (1);

Liultihex,box, long ten degrees angle o o
pattern (IHerbrand No.5723). £ in. ¥ R.H. outside »in
7/16 in., (1); % in. x 9/16 in. (1); : ' '

¢ in. x 11/16 in. (1) £ in., x 13/16 in.

(L); % in. ¥ 15/16 in. (1); 1 in. x .

1-1/16 in. (1) A -

s U

N

Padlocks, iron, galv. ls in. with One each on three
two keys (4) S bins. outside.
One fitted to
main switch.

= wm e sm e e e e e W Bm R me ew e me e e ke e e e e e e e e e

Wire,copper,soft,20 S.W.G. (& 1b. - Turret bin
reelss (2) :
Cotton waste,coloured, 2 1lbs, Turret bin

S ww  em  em me eem ew we e e MR e em S eem s e ew e e em emm e e e e s
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Iten | o o Location

Axes, feiling‘(l)
§1

pick 4% 1bs (1) R Outside bin
" heads (1) '
i helves (1)
Bucket Water, canvas Mk, V (1) Turret bin
Shove ls G.S. (2) Outside bin
Brush, hand bass Mk, 1 (1) Outside bin
Mianchette-15 in. blade with
sheath and lanyard (2) Turret bin
Stoves,oil, wickless, No.,5 (Primus R.II.bulkhead
(1); Repair outfits (Primus) (1) driver's comp.
Boxes, cartridge illuminating ~
(12 flares) (1) L.H., turret
Boxes, grenades, hand (1) L.H. turret
‘ under cupola -
Cases Lap G.5. No. 1 Mx, 1 (1) | E R.H. rear
roof turret
Periscopes Drivers complete (1) Six in turret
Torward gunner' complete (1) over wireless
Commander's complete (2) set,three on
Prisms (spare) (12) : each side of

front compart-
ment 1n hull

WM W G e e e W e Sm an em B e ee em mm em  em  we Wm e e e em em em e

Telescopes sighting,No, 24B., Mk, V, R.H, front

Tolescopes 31ght1ng No,24B., Mk, V, of turret
| spare

Binoculars prlsmatlc (l‘prw) Container

front turret,
gunner'ts res-
plrator.
Cutters,wire folding Mk. 1 (1 pr.)
Cutters wire,Dennert high tensile Turret bin.
ere (1 pr.) o
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- Item - T e 0 U Loeation
Gloves, wiring (2 prs.) T Turret bin
Tape insulating £ in, 2 1b. rolls = . Turret bid
Arms, semaphore, (1 set) - - - . ~ “Rear supporting -
- arm turret Co
“basket.,
Strips,and dises (N.I.V.) ground - - - - “Carried, where "
and air communication ' S convenient,.
Lamps,signalling,Hellensen (2 sets) - DL.H. bulkhead
: " above sscape
hatch.
Gloves, apti-gas (3 prs.) R In two bins.
Hoods, anti-gas- (1 pr.) . oo One at rear of’
Jackets, light anti-gas (1 pr.) " driver., One at
Overboots, anti-gas (1 pr.) : rear of for-
Trousers, light ahti-gas ( 1 pr.) ward gunner.
Valises, anti-gas clothing (1) ' -
Outrits, first aid Hoi 248 (1) -~ R.i., turret
. -wall behind-
, loader,
Belts, safety (5) : ' Fitted to
seats.
Clamps, track counling rubber o
track (1) Outside bin.

Punches, Short, stecl track llnk pln - -
‘ lmeVlng (1) : EF ST e
Long, ‘steel truck llnL pln_ .~ Outside bin.

mov1ng (1) -
Tracks llnhs (spare) (6) ... 7 . Rear of vehicle
, @ connections- (spare) (12) . .Outside’ bin.
i . " nmuts (spare).(l2) .  Outside bin.
St alners-Txack steel or (1) Outside bin
Traek,rubber: (1) o+ 0 I Outside bin
Tdek handle (1) = i-. - - . Outside-bin.
Traok,handle,_extensionl(lﬁ:, Outside. bin .
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Ttem

Location

Tubes, track blocking (14 in., long x

2+ ins. bore water or steam pipe) (2)

drcnches,brdke turret raverse motor
(1); Spark plux xlj

Track adjusting and Dogie wheel spindl

nuts (1)

D

Tulcrurm pin and bogle vheel
Bracket nuts (1) .
QPTO”PLt hub nubs (1)

Grease nipple (I

ut sering brake ac
llandbook, Tank, 4.C.Mk, 1 (1)
Books, records of deslgn changsas (1)
Log book, Tank (1)

book, gun (1)

Belts, fan, spare (3)

Brackets, fire extinguisher 1 gqt. (4)

Brushes, engine, cleaning NO in. (1)

Blocks,wood, jacking 25 in. x 9 in.
x 9 in., (2)

Cans,oil 1 pﬁ. (Buffo“ oil) (1)
Cans,oil cylindrical 1 gt, filled (1)
Cans,oil lubricating forced speed 3 pt.
Cans, 2 gal, oil (2

Extinguishers, fire, 1 qt. filled (4)
funnels,petrol ¢ ins, dia. 1th 9 in.
stai.(l)

Injectors, lub ricant
Hand compressor type 16 oz. (1)
Iand compressor type 32 oz. (1)

143

Outside bin

In box out-

gide Dbin.

One in hull,

one in turret,
two outside.

Outside bin.

Outside bin.

Outeide bin

Brackets

In case out~-
side bin.
T 7



Iten

Tocation

Bulbs ,electric spare -
BR8P B.V. (5)
6 C 6 V. (3)
1-5 C.2., 6 V. (19
Lamps, ele ctrlo vehlole - Head (2)
Tatl <(2) -
bDOt*iblt (1

Horns, electric (1)

- - - . e — - - e e we we e

uattery, & volt 15 plqte (5) -
Fuses, certridse, spare

20 aumps (3)
30 amps (2)

Gauges, gap spark plug, universal (1)
Lamps, inspection portable 6 volt (2)
Ropes ,towwng oteel 3 in., x 30 Tt.

(l) wit% oye dnd thlnble both ends.

DOX@D, rathn (5 men l wdy) (5)
Boxes, Cooker (1) _ C
Boyes cooking uten31ls (1)
Covers,canvas, A.C.lk,1 Tank (5
pleceuiﬂ(l 5et)

Tanks,pstrbif@uXLllary 44 gals

T44

L., bulkhead
Lountea on
vehicle, -

Mounted on
vehicle.
Fitted in
vehicle.
Carried whcro
convenicnt.
Outsice bhin
One in cacge
fitted R.IL. side
of water tank
in turret, One
in case in out-
“side bin.
‘Along L.il, ¢
of hull
Two on R.H.
“bulkhead, One
on: LieH. bulk-
“head .R.H.bulk~
head behind.
drivers conp-
“artment. .1
bulkiead.,

- L.H. track -
cover plate

“Rear of enp—
" ine compart

side - -

tment -



item Location

Brushes,gash tool No.,3 { L: e LoV ) L )\ Carried where
b A
Riae

’iles - Contact (1) : Carried wh@re
Lagnoto (W.T.%
ro,coain nose 4 ine. (1 ) Carried wiere
! o S R L 3 L Ty 2 o
Fliers,side cubting 4 ins.{ll.I1.V.)(1lpr.) convenicent.

Sorery e ps { fiqy et
DCIr eV (I_LV“’, Gado VAUS U

fuse wire, D oamp. {2 ft.) Carried whevre
10 anmn, (2 ft.) convenicnt

T T s D T oy

(.L) DOXCS gitoloe 2az

wall oi turret

R A \ - NP -
Lo, 4 ik, L1, (l; Poxes l.il.rearx
of turret

Boxes R.H.rear
wall of turret
oha Boxes R.il.,rcar
wall of turret

- - L. ey - e - P ]

lrenches, broc

145
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DOZCH

wall of

tur"e



Ttem _ ' S Location

Boxes,sparec parts and tools,Ordnance  Boxes .H.rear
el (2 pr.) Mks.,lX to XA (N.IeVg) (1) wall of turret
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147.
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)

P-J
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1. OFf turret
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T
pus
iR

RS
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12

-
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of wireless,
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-

T

T
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-
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gide above
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-—

Front loader's
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