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FOREWORD

and overhaul information in respect of the Commer

This workshop | provides

models listed below. Where necessary throughout this publication, reference to a particular model is indicated by
the use of the factory code designation applicable.

Model

14 Ton—123 in. W.B.

2 ton—123 in. W.B.

2 ton—135 in. W.B.

3 ton—135 in. W.B.

The overhaul information in Sections “A”, “B” and “C”

Engine Type Factory Code

Designation
4Cylinder Petrol Engine KAH.3023
“Light” Diesel Engine KAD,3023
6-Cylinder Petrol Engine KAL.3023
4-Cylinder Petrol Engine KAH.4023
“Light” Diesel Engine KAD.4023
6-Cylinder Petrol Engine KAL.4023
4-Cylinder Petrol Engine KAH.4035
“Light” Diesel Engine KAD.4035
6-Cylinder Petrol Engine KAL.4035
6-Cylinder Petrol Engine KAL.6035

Perkins Four/203 Diesel Engine KAB.6035

Commencing Chassis No.

KAH.3023 “:
|

KAD.3023 > 000001 onwards
|

KAL.3023

KAHA0Z )
KAD.4023 > 00000! onwards

KAL4023

KAH.4035
KAD.4G3S |- 000001 onwards

KAL.4035 J

KAL6035 7
- 000001 onwards
KAB.6035 |

DIESEL FNGINE WORKSHOP MANUALS

of this manual deal with the 4-Cylinder and

6-Cylinder Petrol Engines only, and therefore all information applicable to the *Light™ Diesel Engine and the
Perkins Four/203 Diesel Engine is provided as follows:

“Light"" Diesel Engine

Perkins Four/203 Diesel Engine

Refer to the “Light” Diesel Engine Workshop Manual Publication
No.638 (Part No. 6600481) and the relevant Service Data Sheets,

of this manual.

fii

Refer to the Perkins Workshop Manual which is included at the rear



Locating Information.

The various units of the vehicle are dealt with in sections whi
identified by a reference letter. Each section thus referred to,
operation may be selected in the least possible time.

The page containing the list of units is so arranged that each section is immediately located by bending back
the pages observing the black marker on the outer edge of the index page to each section, Where this black marker
corresponds Lo the section required as listed on page v, apen the manual and refer to the Section Tndex given on

ich are listed on page v of this manual, each being
opens with an index page so that any particular

that page.

Page and 11 ion Numbers run ively throughout each section preceded by the appropriate section
letter, c.g, “Page A.5" or “Fig. A.9" arc the page and illustrati bers respectively under the section
“COOLING SYSTEM",

Manufacturing Data, where applicable,

is given at the beginning of cach section and should be carefully studied
when an overhaul is being carried out,

I; to the overhaul information given for identical
assemblies on the vehicles, i.e., offside and nearside hubs and bearings, stub axles and swivel pins etc., each applic-
able sub-section in the manual details the necessary information for overhauling a single bly only. Therefore,
when carrying out the oy ions, the same haul instructions are applicable to the cor ponding opposi
assembly unless otherwise stated.

Rootes Group Special Tools. Certain operations detailed in this manual are facilitated by the use of specially

designed tools. A full list of these tools, together with the tool suppliers name, is given in Section *S” and the
application of each tool together with its reference ber is quoted throughout the 1

o
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COOLING SYSTEM

Type of system ..

Type of pump .. e va
Fan assembly
—Number of blades ..
—Diameter
" —Part number
Drive of pump and fan
Cooling system control

Thermostat
—Commences opening at
—Fully open at
Radiator type
Radiator relief valve
—Location . ..
—Operating pressure
Controlled cooling

Total capacity of system

Drain tap location
—Radiator ..
—Cylinder block

‘Water Pump.
T—Ian mounting flange bore diameter
Fit of mounting flange on
bearing unit shaft ..
Impellor bore diameter e
Fit of impellor on bearing unit shaft
Bearing unit shaft diameter
—Front
Bearing unit sleeve outer diameter |
Bore diameter of pump body E
housing for bearing unit ..

Fan Belt.
Outside circumference
Depth .. - 5
Width at outside edge
Awgleof®V8 " 7 .o o
Deflection on run between dynamo

and crankshaft pulleys

Adjustment of fan belt tension

(KAH MODELS)
DATA

Pressurised, water circulation assisted

. ed by

cooled by radiator and fan T B
Centrifugal

4

150in. (381 em.)
Home PI104910
Export Wd6911

“V" belt from crankshaft pulley

Thermostatic and fully automatic therm,
located in outlet housing " HER

167°F. 10 176°F. (75:00°C. to 80-
195°F. (90-55°C.) SRR

4 row gilled tube

In filler cap
41b.fsq. in. (-28 kg.fsq. em.)
Via water distribution tube in the cyli
d T cylinder head. The
jets formed in the distribution t i
the exhaust valve seatings AR
19 pint (10-80 litre)

Bot‘lom‘ outlet pipe
Rear right hand side and controlled by a remote

handle, extending forward t i H
water pump body 0 & point adjacent to the

MANUFACTURING DATA

inches millimetres
6239/-6247 15-847(15-867
3015]11. to -0028 in. (038 mm. to 071 mm.} interference
m‘.‘;‘ﬂ?g,fl--iﬂ 78 ] 12-624/12-644
in. to -0020in. (-005 mm. to -051 mm.) interference
i;gz,;gﬁ? 15-905/15-918
1 12-649/12-675
1-1806/1-1811 29-987/30-000
1-1809/1-1814 29-995/30-008
-1;1;25 1120-775
b 10-820
3 6. 13-360
40"(included)
i 12

By pivoting dynamo and setting adjusting strap
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COOLING SYSTEM
(KAH MODELS)

DESCRIPTION

The cooling water is circulated by an impellor type
pump, which is mounted on the front of the cylinder
head, via a cover plate, and is driven together with &
fan, by a “V* section belt from the pulley on the front
end of the crankshaft,

The water pump consists mainly of a pump body, an
impellor, a sealed bearing and shaft unit, and a fan
mounting flange. The impellor is pressed on to the
rear end of the shaft, which is supported in the pump
body by means of the sealed double row ball bearing
unit. This unit being secured in the pump body by a
spigoted locating screw. The bearing unit is pre-packed
with lubricant on original assembly and no further
attention is tequired in this direction during service.

Al 004 i, (1016 mm.]
e DO 410 f (101 TEO[1 12014 mm.}

1 PUMP IMPELLOR 4 FAN MOUNTING FLANGE
2 WATER SEAL ASSEMBLY 5and & SHAFT AND BEARING
3 RUBRER THROWER RING UNIT ASSEMBLY

Fig. A1, Water pump arrangement, showing pressing dimensions

A mounting flange is pressed on to the front of the
bearing unit shaft for attachment of the fan assembly
and the fan pulley. To prevent coolant seeping along
the shaft from the impellor, a spring loaded impellor
seal is provided, and consists of & coil spring and a
carbon Ting, which are enclosed in a moulded rubber
casing, the casing being located in a recess in the pump
body, while the carbon ring of the seal is held in contact
with the impellor end face by means of pressure
exerted by the coil spring. An additional safeguard is
provided to prevent coolant reaching the bearing unit -
and consists of a rubber water-thrower ring, fitted to a
groove in the bearing unit shaft between the impellor
seal and the bearing unit; this thrower ring functions in
conjunction with a drain hole in the pump body.

The th which is bled in a housing on
top of the water pump body, consists of & valve oper-
ated by metal bellows, movement of which is controlled
by the temperature of the cooling water. The thermo-
stat commences to open at approximately 172° F.
(77-77°C.) and is fully open at 195°F. (90-55°C.).

A distribution tube fitted in the eylinder head directs
cooling water to the exhaust valve seatings, via the jets
drilled at intervals along its length, corresponding
with each individual valve seal.

The radiator consists of a top and bottom tank,
which are joined together by finned copper tubes.
These finned tubes, which have the effect of presenting
a large surface area to the air, are placed in close
proximity to the fan, which draws air past the finning
and so dissipates the heat from the cooling water as it
passes through the tubes.

Two drain taps are provided for draining the system,
one in the outlet pipe at the bottom of the radiator and
the other at the tear right hand side of the cylinder
block. The tap in the cylinder block is controlled by a
remote handle extending forward to a posilion
adjacent to the water pump body.

The cooling system in use on these models is pressur-
ised, being sealed by a pressure type filler cap, which
has a bayonet type fixing. The cap seats in the filler
neck of the radiator header tank. The filler cap
incory two non-adjustable valves, a pressure
valve and a vacuum valve. The overflow pipe is
connected to the tank filler neck above the cap seat.
The pressure in the system is limited by the valve in the
filler cap, which opens to allow the escape of steam or
water through the overfiow pipe whenever the pressure
exceeds approximately 4 Ib.jsq. in. (28 kg.jsq. cm.).
When the engine cools down, any depression in the
system is relieved by the vacuum valve (in the filler
cap), which opens to admit air, via the overfiow pipe.

The pressurised cooling system raises the boiling
point of the coolant, which gives an additional protec-
tive temperature range for high altitude conditions,
tropical temperature and hard driving.
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If it is desired to remove the filler cap after the engine
has been running for any length of time, it should be
done with caution and the cap should be turned anti-
clockwise slowly to release the pressure within the
system. The pressure will then be released gradually.
This avoids the risk of the water boiling over, and
hands, ete., being scalded, as conld happen if the cap is
removed suddenly.

OPERATION

When the cooling water in the engine has attained
normal running temperature, the water is drawn by the
pump from the bottom tank of the radiator through the
bottom hosc pipe, and discharged into the cylinder head
through a waler distribution tube mounted within the
jacketing. The tube directs the cooling water to the
exhaust valve seatings from jets drilled in its body. This
arrangement ensures long life of exhaust valves and

seatings and also provid lation of the
water within the engine. The water circulates around
the bustion chamber jacketing and then passes from

the cylinder head to the cylinder block through connec-
ting passages. After circulating around the eylinder
block jacketing, the water gains heat and rises again
hrough ing passages to the eylinder head,
where the heated water circulates past the th

through the outlet housing and then enters the radiat

freeze mixture is used, and added to the cooling water
in the quantities recommended by the anti-freeze
manufacturers.

We tecommend anti-freeze mixture based on in-
hibited ethylene glycol. Mixtures using aleohol as a
base are not suitable, as these are prone to loss of
mixture strength, by evaporation.

Before putting anti-freeze mixture of any kind in the
cooling system, it is imperative that the cylinder head
nuts and all the hose connections should be checked
for tightness, as these mixtures have a very searching
effect, and should mixture leak into the sump, very
serious damage may occur owing to the possibility of
engine seizure. Do not exceed the specified torque
figure for the cylinder head nuts, which is 56/60 1b. ft.
(7-74/8-30 kg. m.). It is also necessary for any loss of
coolant to be made good with a mixture of anti-freeze
compound and water of the same strength as the
original mixture used in filling the system.

Vehicles protected by anti-freeze mixture in the
cooling system should have a label attached to the
header tank of the radiator, under the bonnet (hood),
to indicate the fact. The following precautions are
necessary on a vehicle so marked:

(a) Never fill the radiator up to the overflow pipe.
Leave space for the natural expansion of the

header tank, via the top hose pipe.

From the radiator header tank the heated water
passes by convection currents and the action of the
water pump, down through the finned water tubes to
the bottom tank of the radiator. This finning presents
a large surface area to the air and is placed in close
proximity to the fan, which draws air past the fins and
50 dissipates the heat from the water passing down the
tubes.

Circulation of the water through the radiator is
prevented when the engine is cold by the thermostat
remaining closed until the temperature rise in the
surrounding water is sufficient to open the thermostat
valve and allow circulation through the top water hose
into the radiator in the normal manner. Prior to the
thermostat opening, the water returns direct Lo the
pump through a by-pass port, which connects the
thermostat housing, on the engine side of the valve, to
the pump. This leaves the radiator temporarily out of
circuit.

After starting the engine, the water temperature will
rise rapidly, as circulation through the radiator does
not until a temg in the engine of
167°F. to 176°F. (75-00°C. to 80-00°C.) is reached. The
thermostat valve then starts to open and normal
functioning of the system takes place. The thermostat
is fully open at a temperature of 195°F. (90-55°C.).

FROST PRECAUTIONS
To avoid the possibility of the cooling system freezing
whilst the vehicle is stationary, or whilst being driven
in very cold her, it is ded that an anti-

, to avoid y topping up. Top
up when the system is warm, using the same strength
of mixture, as for the original filling,

(B) If the cooling system has to be emptied, run the
mixture into a clean container and use again.

(¢) If for any reason the mixture is drained and the
system is refilled with water, REMOVE THE
ANTI-FREEZE LABEL ON THE HEADER
TANK. If an anti-freeze mixture is not used, it is
essential that the complete system be drained of
water, before the vehicle is left standing for any
length of time during conditions of low tempera-
ture. Two drain taps are provided for draining the
system, one in the outlet pipe at the bottom of the
radiator and the other at the rear right hand side
of the cylinder block. The tap in the cylinder block
is controlled by a remote handle, which extends
forward to a position adjacent to the water pump
body. Warm, but not boiling water should be used
when refilling the system and the lower part of the
radiator blanked off until the engine has reached
its working temperature. Whenever possible, soft
water should be used, water having a high lime
content should be avoided,

When the vehicle is used in very cold weather without
anti-freeze mixture in the cooling system, great care
should be taken to ensure that the radiator is warm
before attempting to drive the vehicle away. If this is
neglected there is a danger that the radiator may frecze
if the vehicle is driven in temperatures below freezing
point before the thermostat is open, Therefore in cold
weather the bottom of the radiator should be blanked
off so that the bottom tank keeps warm, because it is
here that freezing commences,

COOLING

Extra P ti ¥ when Hi

‘Where heater units are installed, a
mixture must always be used, because even when the
cooling system is drained, a small amount of water
remains in the heater units. If this water freezes the
heater units will be seriously damaged.

When refilling the cooling system with anti-freeze
mixture (or when normally refilling with soft water)
it is essential to have the water control valve fully open
in order to prevent air becoming trapped in the heater
gystem, The water valve is located on the scuttle and
is hand operated, being fully open when unscrewed to
its fullest extent,

COOLING SYSTEM

Tiahl, ti-hi

To Clean.

Periodically the entire cooling system should be
<leaned, particularly in districts where, contrary to
instructions, water having a high content of lime has
been used for replenishing the radiator,

Proceed in the following manner:

1. Remove the radiator filler cap.

2. With the engine still hot, open the drain tap
positioned in the outlet pipe at the bottom of Eh:
radiator {or preferably rer the tap compl ).
also open the remote controlled tap on the right hand
side of the cylinder block.

3. Allow time for the engine to cool after all the water
has drained off. When cold, flush the radiator through
1o remove all the loose sediment by means of a hose
inserted in the filler neck of the radiator,

4. Allow the system to drain again and then close the
drain taps, or refit, if removed.

5. Fill the cooling system to normal level with a

Tut flushing compound ( 1 reliable brands
of which are available) and run the engine as drrwtod
by the maker’s of the compound, When using ﬂush_mg
compound it is important to avoid splashing the paint-

work of the vehicle as it can have an injurious effect.
Note: Itisimportant to drain off the flushing compound
directly it has been used for its recommended
period. :
6. Finally, flush the system thoroughly with running
water by means of a hose, inserted in the filler neck of
the radiator, turn off both the drain taps and fill the
system to the normal level with soft water, or anti-freeze
mixture, as required.
7. In very dusty conditions, and where insects are
numerous, the radiator tube system should be kept
clear by blowing through with compressed air from the
engine side.

ADJUSTMENTS TO THE ENGINE
WHILST IN POSITION

It is recommended that the tension of the fan belt
should be checked at intervals of 4,000 mile (6,000 km.)

and adjusted, il Y, as detailed in the opp
column,

SYSTEM Page. i3

are fitted. To Adjust the Fan Belt.

1. Slacken the setscrew in the slot of the adjusting
strap at the front of the dynamo, also the bolt at the
inner end of the adjusting strap, Release the nuts and
bolts that secure the dynamo to its support bracket on
the cylinder block.

ADIUSTING
STRAP

BE
in. (1T mm.} AS INDICATED
DOTTED LINES

Fig. A2. Adjusting the fan belt tension

2. Swing the dynamo away from the cylinder block to
tighten the fan belt, or towards the block to slacken il.

3. When the belt can be depressed 4 in. (12 mm.) on
the run b the dy and & _' “ pulleys,
tighten the setscrew and bolt on the adjusting strap,
followed by the nuts and bolts on the support bracket.
Note: Do not tighten the fan belt excessively as this

would overload the water pump and dynamo

bearings and in addition is liable to d the
belt.
FAN BELT
To Remove.

1. Slacken the dynamo mounting bolts, the sel-
screw and bolt securing the adjusting strap, and pivot
the dynamo towards the cylinder block as far as
possible.
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2. Slip the belt over the edge of the d

pulley
and then the crankshaft pulley, when the belt may be
looped over the fan blades and withdrawn between the
radiator and the fan,
ion.

Examine the fan belt and pulleys for wear or damage
and rencw as y (see N ing Data™).
Do not fit a new fan belt to damaged pulleys otherwise
the new component will wear rapidly, renew or rectify
damaged pulleys and then fit the new fan belt.

To Refit. ]
R the operations for | and adjust the
fan belt tension, as detailed on page A.5.

FAN ASSEMBLY AND FAN PULLEY

To Remove.

1. Slacken the dynamo mounting bolts, the set-
screw and bolt securing the adjusting strap, and pivot
the dy ds the cylinder block as far as
possible.

2. Remove the four setscrews and washers securing the
fan and pulley to the mounting flange on the water
pump, and then lift away the fan and pulley.

Inspection.

1. Check the fan blades for distortion, and straighten,
if necessary.

2. Examine the rivets that secure the fan blades to the
fan centre for looseness, tighten or renew loose rivets,
a5 necessary.

3. Examine the fan pulley for distortion or damage
especially on the “V*” formed for the fan belt. Rectify
or renew the pulley, as necessary.

To Refit,
To refit the fan assembly and pulley, reverse the
perations detailed for 1, and adjust the fan belt
tension, as described on page A.5. Ensure a working
clearance exists between the fan blades and the radiator
block.

THERMOSTAT UNIT
To Remove.
1. Drain the radiator, until the water level falls below
the thermostat housing.

2, Slacken the hose clips and disconnect the top
water hose at the thermostat housing.

3. Remove the two nuts and spring washers that
secure the thermostat housing to the water pump body
and 1ift off the housing. Take carc not to damage the
joint faces of the housing and the pump.

4. Lift out the thermostat.

Inspection.
1. To check the operation of the thermostat unit,

pend the itk and a thermometer in a
container of water,

Note: Do not rest the thermostat or thermometer on
the bottom of the container as this will result in a
false thermometer reading, and an incorrect
opening temperature recorded for the thermo-
stat unit.

2. Heat the water graduaily, noting the rise in
temperature. It is ecssential to agitate the water
continually to ensure that both the water and thermostat
are at a uniform temperature.

3. The thermostat valve should commence to open at
a temperature of 167°F. to 176°F. (75-00°C. to
80-00°C.) and be fully open at 195°F. (90-55°C.). The
thermostat is a sealed unit and no adjustment is
provided. Always renew if doubt exists as 1o the correct
functioning of the unit, or if a replacement is mot
i diatel ilable, run temp ily without a
thermostat, fitting the new unit at the earliest possible
time.

To Refit.

Reverse the operations for removal, using a new joint
between the thermostat housing and pump body if the
old one is damaged in any way. Ensure all drain taps
are closed and top up with water to the correct level.

RADIATOR
To Remove.

1. Completely drain the water from the cooling
system at the drain taps provided.

2. Slacken the hose clips and disconnect the top and
bottom water hoses.

3. Remove the setscrews that secure the radiator to
cach front baffle panel and lift out the radiator.

Inspection,

1. A furred radiator which is removed from a vehicle
during overhaul should not be allowed to dry out, as
when this occurs the deposit inside will set hard and
will not soften when the radiator is refilled and used
again. Always cleanse the radiator immediately and
whilst still wet inside, or seal up the apertures and fill
with water pending treatment. Alternatively, the
radiator can be left immersed in a suitable tank of
water,

2. Do not invert the radiator or lay it flat as this
allows any sediment which has accumulated in the
bottom tank to pass into the cooling ducts. Always
store the radiator in its normal upright position.

3. [Inspect the outer core faces of the radiator block
for damage to the finning, such as damage by bending,
which will restrict the normal flow of air, The finning
can be straightened, with the aid of the slender blade
of a screwdriver, by carefully prising the fins apart.
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ith the remote handle, noting
To Refit. the bracket cqmp]ene wil
3 i : that one securing bolt passes through the pump body
Installation of the radiator is a reversal of the S i the Sliader :

temoval operations. Prior to starting the engine, a
check should be carried out to ensure that the fan blades

are in good condition and a working clearance exists 7, Withdraw the bolts and spring washers that secure

between them and the radiator block.

WATER PUMP
To Remove.
1. Drain the water from the cooling system, at the
drain taps provided.
2. Remove the fan belt, fan assembly and fan pulley
{see page A.6).

the pump to the cylinder _h.ead, also the setscrew that
secures the dy dj tr.
and then lift away the pump.

Note: The two bottom bolts do not screw into the

pto the dy yoke,

cylinder head, but secure the bottom of the cover
plate to the water pump body.

8. I it is required to detach the cover plate, remove

FAN PULLEY

FAMN MO FLAMGE
and 4 BEARING LOCATING SCREW AND

WASHER

THERMOSTAT COVER GASKET
THERMOSTAT COVER

THERMOSTAT
COVER SECURING STUD
WATER PUMP BODY
10 PUMP BODY
11 FRONT COVER PLATE
1T COVER PLATE JOINT
13 IMPELLOR
it TR S
16 SHAFT AMD BEARPNG UNIT ASSEMBLY
1T BLANKING PLUG

SEanA W=

Fig. A3, Water pump delails

3. Disconnect the lead at the water temperature gauge
bulb and unscrew the bulb from the pump body thermo-
stat chamber.

4. Release the heater unit hose (if fitted) from the
pump body adaptor.
5, Slacken off the hose clips and remove the top and
bottom water hoses.

6. Release the two bolts securing the steady Pracket.
which supports the drain tap remote handle. Lift away

the two setscrews that secure the plate to the ::y]mder
head, and lift off the cover plate complete with its joint.

To Dismantle.

1. Press the shaft from the fan mnupting flange, or
alternatively withdraw the flange with the aid of
Churchill Tool 155, in conjunction with the Adaptor
Set R.G.155-6 (see Fig. Ad).

2. Remove the bearing locating screw and washer
from the pump body, and push out the shaft complete
with the bearing seal and impellor.
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3. Press the shaft from the im I
1 s pellor, or alternat
withdraw the impellor from the shaft with the ai]; cz

P.697
Fig. A4,

ing the fan i
Churchill Tool nge, using the
R.GI55.6 155, in conjunction with the adaplor set

Churchill Tool 155, in conjuncti i
e A-S;-unc ion with the Adaptor

Fig AL Dieurring fh ngllar, wobeg s Charehil ool
15, In conjunction with the siapror et oo ™0

4. Remove the seal ass ;
from the shafi. embly and rubber thrower ring

Note: The shaft and bearing form a sealed assembly
and must on no account be separated. Do not

wash the bearing in petrol (gasolene), paraffin
(kemsc_ne), or any other cleansing solution
oiherwnsc the lubricant will be removed. The
bearing unit, being specially constructed, is
packed with lubricant during manufacture ’nnd
requires no further attention during servie.

Inspection.

1. Exami
nms“r"_'“c the pump body for cracks and renew, i

i. Check the Iﬁr of the bearing asserably in the pump
ody. If the evident is ive, renew th
pump body. : .

3. Rotate the bearing slowl
y and check for rou,
::::rc :lsu ;!ml the bearing is free from radiaﬁlina?::
and end float. R i i
e on enew the complete bearing unit,

4. Examine the rubber i
thrower ring for da;
deterioration or slackness o indle i
n th e i
ey e spindle, and renew, if

5. Examine the impellor for cracks i
particularly around the hub and 'lm])e]ll‘.: i:f:n::"g‘:::l;
the face of the impellor that bears against the earbon
f:? of the seal. If no appreciable wear is visible at
this point, clean up the face, ensuring it is smooth and
square with the bore, which accommodates the shaft

6. Examine the seal assembl i g
and renew, if necessary. y for signs of deterioration

To Re-assemble,

1. Assemble the bearin i
. A : £ unit 1o the pum
aligning the hole in the bearing unit with rlahe !hrcadp bnde):{

Fig. A.6. the 2 shaft into
besrin the
funge ;%‘mrv body omitied for dar!ty?n s

COOLING

bore in the pump body and seeure with the locating
screw, ensuring that the larger diameter (sherter) end
of the bearing shaft is positioned furthest away from
the pump body mounting flange.

2. Press the larger diameter of the bearing shaft into
the fan mounting flange (flange face downward), until
the dimension shown in Fig. A1 is obtained, thus
guaranteeing correct alignment of the fan and crank-
shaft pulleys on re bly. It is rec ded whilst
pressing, that the mounting flange be suitably supported
on the table of a press and the ram applied to the
opposite end of the bearing shaft, as shown in Fig. A.6.

3. Fit the rubber thrower ring on the smaller diameter
end of the shaft with its tapered face towards the
bearing. Ensure it locates in the groove machined
around the shaft.

4. Slide the seal assembly (with the carbon ring facing
away from the thrower Ting) on to the shaft and locate
the casing of the seal in the recess provided in the pump
body.

Fig. AT, Pressing the imgellor oa to the bearing shaft

5, Support the front end of the shaft and press on the
impellor, vanes foremost, until the outer face of the
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impellor is 040 in. (1016 mm.) below the rear face of
the pump bady (see Fig. A.8).

F 4 : 4 P.696
Fig. A.8. Checking the impellor end clearance, using a feeler
Eauge

To Refit.

Refitting the water pump to the cylinder head is a
reversal of the removal procedure, but particular
attention must be paid to the following points:

1. If the cover plate has been removed, refit the plate
firstly to the cylinder head using a new joint, coating
the joint with a suitable jointing pound, ensuring
that the end of the water distribution tube locates in
the hole provided in the front cover plate and is a good
fit, Coat the threads of the setscrews with a jointing
compound. Secure the plate with the two sescrews,
locating them in the following positions:

{a) Fit a setscrew to the top right hand corner of the
cover plate (viewed from the front).

(B) Fit a second setscrew 1o the centrally disposed spot-
faced hole in the cover plate.

2. Coat the threads of the bolts that screw into the
cylinder head with a jointing compound. Coat the
joints between the thermostat housing and pump body,
and between the pump body and cylinder head cover
plate with grease.

3, Ensure all the joints and hose connections are
water-tight.

4, Adjust the fan belt tension, as detailed on page A.5.

WATER DISTRIBUTION TUBE

To Remove.

1. Release the radiator grille plete with the val
panels and lamps (see “Cab and Body” section).

2. Remove the radiator and water pump (see pages
A.6 and A.7 respectively).
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3. Remove the cylinder head front cover plate, which
is secured to the cylinder head with two setserews, The
front end of the distribution tube will now be visible,
A special withdrawal tool may be used to withdraw the

Fig. AS. the water distribution tube

tube as shown in Fig. A9, inserting the hooked end of
the tool in the first water jet hole, when withdrawal is
completed by tapping the tube out through the front
of the cylinder head.
Note: If it is found difficult to remove the tube by this
hod, the cylinder head rear cover
plate. The rear end of the tube will then be
visible and may be tapped out using a block of
woed, or a suitable padded drift.

Inspection and Overhaul,

Scrape all deposits from the tube and ensure that all
the water jet holes are clear. Check also for signs of
corrosion and renew the tube, if necessary.

To Refit.

Reverse the operations detailed for removal bearing
in mind the following:

L If the rear cover plate has been removed, refit it
before the distribution tube. Coat the joint and
threaded part of the securing screws with jointing
compound.

2. Insert the distribution tube into the cylinder head
with the jet holes facing downwards, and tap it home
as far as it will go, i.e., until solid resistance is felt.

3. Refit the front cover plate to the cylinder head,
using a new joint coated with a jointing compound.
Ensure the front end of the water distribution tube
locates in the hole provided in the front cover plate and
is a good fit. Secure the cover plate in position with
the two sctscrews, coating the threaded part of the
serews with jointing compound.

4. Smear the joints between the thermostat housing
and the pump body, and between the pump body and
the front cover plate with grease, prior to fitting. Coat
the threaded part of the water pump retaining bolts with
jointing compound, i.e., only those bolts which screw
into the cylinder head.

5. Adjust the fan belt tension, as detailed on page A.5.
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COOLING SYSTEM

(KAL MODELS)
DATA
Pressurized, water circulation assisted by pump, and
Tppepyienceat cooled by radiator and fan
Type of pump .. i ¥ i = Centrifugal
Fan assembly )
:1;?&1?;:{ e 15 in. (381 cm.)

Drive of pump and fan o o -
Cooling system conirol

Thermostat
—Commences opening at
—Fully open at ..
Radiator type

Radiator relief valve

“y* pelt from crankshaft pulley

Thermostatic and fully automatic by thermostat
located in outlet housing

179°F. (81-6°C.) to I188°F. (86:6°C.)
200°F. (93:3°C.)

Home—4 row gilled tube
Export—3 row gilled tube

i In filler cap
—Location g
—Operating pressure 4lb./sq. in. (28 kg./sq. em.)
i +74 lit
Total capacity of system 24 pint (13-74 litre)
s “‘PR:’:E::?’ Bottom outlet pipe
—Cylinder block Rear right hand side
MANUFACTURING DATA
inches millimetres
o i mete 15-870/15-880
i i -6248/-6252
Fan mounting flange bore dia T ; ; ; T
Fit of mounting flange on bearing unit shaft 0010in. to 0019 in. (MSmT;:;‘l:::::: )
i -4970/-4978
diameter b £ e ) -
Iﬁ“‘f:;‘:’;::ﬂ':r :‘1 bearing unit shaft 0002 in. to 0020 in. (-005 mm. to 051 mm.) interference
i it shaft diameter :
i 6262/-6267 15-905/15-918
e -4980/-4990 12:649/12:675
—Rear .. us o = b
Bearing unit sleeve outer diameter .. 1:1806/1-1811 29-987/30
Bore diameter of pump body o T
housing for bearing unit .. 1- )/
o 3825 971-55
gtsti;ln circumference e i ae —
ko ks ; 13360
Width at outside edge 41206
Angle of V™ .. : .

Deflection on longest run
Adjustment of fan belt tension

By pivoting dynamo and setting adjusting strap
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COOLING SYSTEM
(KAL MODELS)

DESCRIPTION
131 % 1 A w an -] P 11, 3 I!'Pc
Tt.:epnmp.vm“(::::; on an exlension of the timing
::ver The pump is driven together with the fa{;\, ]I})tfhi
e s‘ecl.ion belt from the pulley on the front end o po
crankshaft, The fan belt also drives the dyna
mounted on the left hand side of the engine.

nsists mainly of & pump body, an

immc::ﬂfsf:l:g :m‘ing and shaft unit, and I:: rf::
ountin:e,r flange. The impellor is pressed on to Iimd :
IIenrld of the shaft, and is supported in the pump w{.ich
means of a sealed double row ball bearing unit, i
forms an assembly with the shbaﬂ_ The':::créngl 0:;‘ ‘u »

i bod: a spi

scrcwmmdwl'u?dlt?: gﬂ)mm{l fn); ventilation p"'?o.mi
The b,ﬁml,g unit is pre-packed with Jubricant on o;lgu;a_x
assembly and no further attention is required in this

il

i i ing Aange is pressed
irection during service. {meu._ntmg
g::?fh]: front of the bearing unit shaft for _atmhmnztl
f the fan assembly and the fan pulley. To preve
oumlam seeping along the shaft l'x:; lh;d ml:s!::l:' 01'
1 impellor seal is provi and consists
gt % i hich are enclosed in &
il spring and a carbon ring, W 2 i
:ﬁ'mi% rugbber casing, the casing being Imaled fm m:
recess in the pump body, while the carbon ring o o
seal is held in contact with ;hc 1n:;:)el:;rilesn:ﬁ§:e Ai
<
additi or'the’prm‘:'.mi: x:ﬂ . "hl: to prevent coolant
reaching the bearing unit and consistsof a _;ubﬁ:
water-thrower ring, fitted to a groove! i e
bearing unit shaft between the impellor seal and
bearing unit; this thrower ring fanctions in conjunction
with a drain hole in the pump bl?ﬂ)’. -
The thermostat, assembled in the cast Dund si’
forming part of the water outlet pipe at the front end of

WATER SEAL
ASSEMBLY

010020 in.
L ¥ .
CLEARANCE

3030004 in. —__4 4498,
(el T216 mm.}

Imensions
Fig. A0, mmmgmmma
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the cylinder head, consists of a valve operated by a
femperature sensitive capsule, movement of which is
controlled by the temperature of the cooling water.
The thermostat commences to open at 179°F, (81-6°C.)
to 188°F. (86-6°C.), and is fully open at 200°F.(93-3°C.).
The water outlet pipe is connected to the radiator top
tank by a rubber hose.

The radiator consists of a top and bottom tank, which
are joined together by finned copper tubes, These finned
tubes, which have the effect of presenting a large sur-
face area to the air, are placed in close proximity to the
fan, which draws air past the finning and so dissipates
the heat from the cooling water as it passes through the
tubes.

Two drain taps are provided for draining the system,
one in the outlet pipe at the bottom of the radiator and
the other at the rear right hand side of the cylinder
block,

The cooling system in use on these models is
pressurised, being sealed by a pressure type filler cap,
which has a bayonet type fixing. The cap seats on a
sealing washer in the filler neck of the radiator header
tank. The filler cap incorporates two non-adjustable
valves, a pressure valve and a vacuum valve. The over-

flow pipe is connected to the tank filler neck above the
cap seat. The pressure in the system is limited by the

COOLING SYSTEM

valve in the filler cap, which opens to allow the escape of
steam, or water through the overflow pipe whenever the
pressure exceeds approximately 4 1b./sq, in. (-28 kg.[sq.
cm.). When the engine cools down, any depression in
the system is relieved by the vacuum valve (in the filler
cap), which opens to admit air, via the overflow pipe.

The pressurised cooling system raises the boiling
point of the coolant, which gives an additional pro-
tective temperature range for high altitude conditions,
tropical temperature and hard driving.

If it is desired to remove the filler cap after the engine
has been running for any length of time, it should be
done with caution and the cap should be turned anti-
clockwise slowly to release the pressure within the
system. The pressure will then be released gradually.
This avoids the risk of the water boiling over, and hands,
ete., being scalded, as could happen if the cap was
removed suddenly.

OPERATION

The cooling system is not required to come into full
operation until the engine has reached its normal
working temperature and after starting a cold, or
partly cold engine it is desirable to reach the working
temperature as quickly as possible, and this is accom-
plished by means of the thermostat mounted in a cast
bady at the front end of the cylinder head,

Flg. A1, Engine unit, showing the water circulation
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When the engine is cold, or partly cold, the thermo-
stat valve remains closed, and the water pump can only
circulate the water through the cylinder head, around
the cylinder jackets, into the inlet manifold jackets, and
back through a connecting pipe to the intake side of the
‘water pump.

After starting the engine the water temperature will
rapidly rise, but circulation of the water through the
radiator docs not commence uniil a temperature of
179°F. (81-6°C.) to 188°F. (86:6°C.) has been reached
in the cylinder head jackets. At this temperature the
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water of the same strength as the original mixture used
in filling the system,

Vehicles protected by anti-freeze mixture in the cool-
ing system should have a label attached to the header
tank of the radiator, under the bonnet (hood), to
indicate the fact. The following precautions are neces-
sary on a vehicle so marked:

(a) Never fill the radiator up to the overflow pipe.
Leave space for the natural expansion of the mix-
ture, to avoid unnecessary topping up. Top up
when the system is warm, using the same strength of

i as for the original filling.

thermostat begins to open and water 1o
flow through the radiator. The thermostat becomes
fully open al an engine water outlet p of

(b) If the cooling system has lo be emptied, run the

200°F. (93-3°C.).

With the thermostat open the heated water passes
from the radiator header tank by convection currents
and the action of the water pump, down through the
finned water tubes to the bottom tank of the radiator.
This finning presents a large surface area to the air and
is placed in close proximity to the fan, which draws air
past the fins and so dissipates the heat from the water
passing down the tubes.

When the engine is hot, and the thermostat is open,
water is drawn from the radiator bottom tank by the
water pump and delivered into a long gallery on the top
feft hand side of the cylinder block. From this gallery
water is fed up to the cylinder head through six cast
Toles in the cylinder block and cylinder head, so posi-
tioned that the water flows around the exhaust valve
seat jackets. Six cast holes in the side of the same water
gallery feed the water around the cylinder barrels, after
which it enters the eylinder head by six cast holes that
pass the water around the inlet valve jackets.

Water leaves the cylinder head at the front end
through the thermostat housing and passes 1o the
radiator top tank through the top water hose.

FROST PRECAUTIONS

To avoid the possibility of the cooling system
freczing whilst the vehicle is stationary, or whilst being
driven in very cold weather, it is recommended that an
anti-freeze mixture is used, and added to the cooling
water in quantities recommended by the anti-freeze
manufacturers,

We recommend anti-freeze mixture based on inhibited
glycol. Mi using alcohol as a base are not
suitable, as these are prone to loss of mixture strength,
by evaporation.

Before putting anti-freeze mixture of any kind in the
cooling system, it is imperative that the cylind head
bolts and all the hose jons should be checked for
tightness, as these mixtures have a very searching effect,
and should mixture leak into the sump, very serious
damage may occur owing to the possibility of engine
seizure. Do not exceed the specified torque figure for the
cylinder head bolts, which is 65/70 Ib. ft. (8-99/9-68
kgm.). Itis also necessary for any loss of coolant to be
made good with a mixture of anti-frecze compound and

into a clean container and use again.

() If for any reason the mixture is drained and the
system is refilled with water, REMOVE THE ANTI-
FREEZE LABEL ON THE HEADER TANK. If
an anti-freeze mixture isnot used, it is essential that
the complete system be drained of water, before the
vehicle is left standing for any length of time during
conditions of low temperature. Two drain taps are
provided for draining the system, one in the outlet
pipe at the bottom of the radiator, and the other at
the rear right hand side of the cylinder block.
Warm, but not boiling water should be used when
refilling the system and the lower part of the
radiator blanked off until the engine has reached its
working temperature. Whenever possible, soft water
should be used, water having a high lime content
should be avoided.

When the vehicle is used in very cold weather without
anti-freeze mixture in the cooling system, greal care
should be taken to ensure that the radiator is warm
before attempting to drive the vehicle away. IT this is
neglected there is a danger that the radiator may freeze
if the vehicle is driven in temperaturcs below freezing
point before the thermostat is open. Therefore in cold
weather the bottom of the radiator should be blanked
off so that the bottom tank keeps warm, because it is
here that freezing commences.

Fxtra Precauti v when Heater(s) are fitted.

Where heater units are installed, a reliable anti-
freeze mixture must always be used, because even when
the cooling system is drained,  small amount of water
remains in the heater units. If this water freezcs the
heater units will be seriously damaged.

When refilling the cooling system with anti-frecze
mixture {or when normally refilling with soft water) itis
essential to have the water control valve fully open in
order to prevent air becoming trapped in the heater
system, The water valve is located on the scuttle and is
hand operated, being fully open when unscrewed to its
fullest extent.

COOLING SYSTEM
To Clean.

Periodically the entire cooling system should be
cleaned, particularly in districts where, contrary to
instructions, water having a high content of lime has
been used for replenishing the radiator.
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Proceed in the following manner;
berlr.mgs and in addition is liable to damage the

4. Run the engine and re-check the fan belt tension.

SLACKEM SLEEVE NUT AND
SETSCREW OM ADJUSTING STRAP

1. Remove the radiator filler cap,

2. With the engine still hot, o i i

. t A , open the drain ta -
tioned in “E outlet pipe at the bottom of the r:dm!:r
{or | y r the tap pletely), also open
the tap on the right hand side of the eylinder block,

3. Allow time for the engi

¢ gine to cool after all the water
has drained off. When cold, flush the radiator through
to remove all the loose sediment by means of a hose
inserted in the filler neck of the radiator.

4. Allow the system to drai i
¢ rain again and then clos
the drain taps, or refit, if removed. ¢

5. Fill the cooling system to the i
y i normal level with
scrx_]um'm of ﬂush{pg compound (several reliable brandi
§ which are _avmlahse) and run the engine as directed
y the ma,kgr's 9r the compound. When using flushing
IS it is imp to avoid splashing the paint-
work of the vehicle as it can have an injurious elfef:mt

Note: It is important to drain off the flushing com-
3 it %

p Y z,

ound dlu‘act it has been used for its recommen

6. Finally, flush the system th i
s oroughly with runnin
;wham by means of a hose, inserted in the filler neck ogt"
e radiator, turn off both the drain taps and fill the
system to the normal level with soft water, or anti-
freeze mixture, as required, }

7. In very dusty conditions i
L , and where insects are
numerows, the radiator tube system should be kept

clear by blowing through with i
s e gh with compressed air from the

ADJUSTMENTS TO THE ENGINE
WHILST IN POSITION
it is recommended that the tension of the fan belt

should be E}aecked at intervals of 4,000 mile (5,000
km.) and i, if y, as detailed below,

To Adjust the Fan Belt.

1. Slacken the sleeve nut in j

the slot of the adjusti
strap at the front of the timing cover, also the .seltl::l:;:
on the dynamo at the outer end of the adjusting stra
Release the bolts that secure the d to its o+

3
SRS BB
Fig. A.12.  Adjusting the fan belt tension

FAN BELT

To Remave,

1. Slacken the dynamo mounti
1 ng bolts, also the sleeve
nut and setscrew securing the adjusting strap, and pivot

the dynamo towards th i
i s the cylinder block as far as

2, Slip the belt over the edge of the d
ynamo puil
then the crankshaft pulley, when the belt maypbe l?o:)gg

over the f; i i
it f::. blades and withdrawn between the radiator

Inspection.
Examine the fan belt and
pulleys for wear or da
and renew as Y (see “M ing DaT:'s;,

Do not fit a new fan belt to damaged

. ulleys oth
the new component will wear mpid!y.i:‘mer, or :ul.xls']e
damaged pulleys and then fit the new fan belt. >
To Refit.

Reverse the operations for remo j
val
fan belt tension, as detuiled opposite. i
FAN ASSEMBLY AND FAN PULLEY

Te R

bracket on the cylinder block. o

2. Swing the dynamo awa i

. y from the cylinder bloc

tighten the fan belt, or towards the blocgk to ;Ia:;: Itlo

3. When the belt can be dej i .
pressed § in. (16 mm,

tpe run between the fan pulley and crnnkghaﬂ pu%l:yn

tighten the sleeve nut and setscrew on the adjuslin,

strap, followed by the bolts on the support bracket, ¢

Note: Do not tighten the fan bel i
t excessively as thi
would overload the water pump andlydymmlx:

1. Slacken the dynamo mounti
. ng bolts, also the set-
:hc.;e‘;v and bolt securing the adjusting strap, and pivot
ynamo towards the cylinder block as far as possible.
Iftmove the four and lock
securing the fan and pulley to the mountin fan
d g flan, the
water pump, and lift away the fan and pulley. T

lwm. B
ilf.n Chn:cllc-yﬂm fan blades for distortion and straighten,
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2. Examine the rivets that secure the fan blades to the
fan centre for lposeness, tighten, or renew loose rivets,
as necessary.

3, Examine the fan pulley for distortion, or damage
especially on the “V"" formed for the fan belt. Rectify
OF renew, as NECEssary.

To Refit.

To refit the fan assembly and pulley, reverse the
operations detailed for removal, and adjust the fan belt
tension, as described on page A.16. Ensure a working
clearance exists between the fan blades and the radiator
block.

THERMOSTAT UNIT

To Remove.
1. Drain the radiator, until the water level falls below
the water outlet/thermostat housing.

2. Slacken the hose clips and disconnect the top water
hose at the thermostat housing.

3. Remove the two nuts and spring washers that secure
\he thermostat cover to the housing positioned on the
front face of the cylinder head and lift off the cover.
Take care not to damage the joint faces of the cover and
the housing.

4. Lift out the thermostat.

Inspection.

1. To check the operation of the thermostat unit,

suspend the thermostat and & thermometer in 4 con-

tainer of water,

Note: Do not rest the thermostat, or thermometer on
the bottom of the container as this will resultina
false thermometer reading, and an incorrect

i ded for the thermo-

sl‘:at Izll‘i'l,
2. Heat the water gradually, noting the rise in tempera-
ture. Tt is essential to agitate the water continually to
ensure that both the water and thermostat are at a uni-
form temperature.

3. ‘The thermostat valve should commence to open al
a temperature of 179°F. (81-6°C.) to 188°F. (86-6°C.),
and be fully open at 200°F. (93-3°C.). The thermostat
is a sealed unit and no adjustment is provided, always
renew if doubt exists as to the correct functioning of the
unit, or if a replacement is not immediately available,
run temporarily without a thermostat, fitting the new
unit at the earliest possible time.

To Refit.

Reverse the operations for removal, using a new
joint between the thermostat housing and cover if the
old one is damaged in any way. Ensure the thermostat
is fitted so that the mark “TO RADIATOR” located on
the bridge strap of the unit is uppermost. Ascertain
that all drain taps are closed, and top up with water to
the correct level.
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5 RADIATOR
To Remove.

1. Completely drain the water from the cooling system
at the drain taps provided.

2. Slacken the hose clips and disconnect the top and
bottom water hoses.

3. Remove the fan assembly and the fan pulley (see
page A.16).

4. Remove the front apron tic bar (see “Cab and
Body™ section).

5. Remove the setscrews that secure the radiator to
cach front baffle panel and Lift out the radiator, noting
on Export Models that a fan cowl is fitted and secured
by setscrews to the radiator block.

Inspection.

1. A furred radiator which is removed from a vehicle
during overhaul should mot be allowed to dry out, as
when this occurs the deposit inside will set hard and will
not soften when the tadiator is refilled and used again.
Always cleanse the radiator immediately and whilst still
wet inside, or seal up the apertures and fill with water
pending Alternatively, the radiator can be
left immersed in a suitable tank of water.

2. Do not invert the radiator, or lay it flat, as this
allows any sediment which has accumulated in the
bottom tank to pass into the cooling ducts. Always
store the radiator in its normal upright position.

3. Inspect the outer core faces of the radiator block
for damage to the finning such as damage by bending,
which will restrict the normal flow of air. The finning
can be straightened, with the aid of the slender blade of
& screwdriver, by carcfully prising the fins apart.

To Refit.

Installation of the radiator is a reversal of the removal
perations. Prior 1o starting the engine, a check should
be carried out to ensure that the fan blades are in good
condition and a working clearance exists between them
and the radiator block.

WATER PUMP

To Remove.

1. Drain the water from the cooling system, at the
drain taps provided.

2. Remove the fan belt, fan assembly and fan pulley
(see page A.16).

3. Release the heater unit hose (if fitted) from the
pump body adaptor.
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4. Slacken off the hose clips and remove the bottom 4. Remove the seal

water hose,
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from the shaft. y and rubber th ring

5. Remove the connecting (by-pass) pipe flange from

the pump inlet, after releasing the retaining nuts,

6. Withdraw the bolt, nuts and spri
, mut spring washers that
secure the pump to the cylinder block and the timinag

cover, and lift away the pump.

Note: The pump securing bolt does not screw into the
Uming cover, but passes through and into the

cylinder block as do the long studs.

Note: ‘l‘hesha.[‘tandhearingfcrmaszrdedmmhlyand
must an no account be separated. Do not wash
the bearing in petrol (gasolene), or paraffin
(kerosene), or any other cleansing solution, or
the }ubﬂean_t will be removed. The bearing l;nit,
bem_g specially constructed, is packed with
lubricant during manufacture and requires no
further attention during service,

| FAN PULLEY

FAN BELT

3 COMNECTING PIPE
FLANGE STUD

w

4 CONMECTING PIPE
FLANGE JOINT

Sand & FLANGE STUD NUT
AND WASHER

7 COMNNECTING PIPE

Band § BEARING SLEEVE
LOCATING SCREW

AND WASHER
19 CONNE
s CTING PIPE HOSE

Il COMMECTING PIPE HOSE

12 ta 14 THERMOSTAT COVER
SECURING MUT:
SECURING NUTS AND

15 THERMOSTAT covia

16 THERMOSTAT

17 THERMOSTAT COVER
JOINT

18 COVER STUD
19 THERMOSTAT HOUSING
W THERMOSTAT

HERNC HOUSING

2 WATER PUMP BODY
JSINT

1 MPELLOR
23 WATER SEAL ASSEMBLY
M AUBBER THROWER AING

SHAFT AND BEAR]
ASSEMBLY .

25 to 39 THERMOSTAT

H WATER FUMP BODY
3 FAN MOUNTING FLANGE

Fig. A.13.  Water pomp details

To Dismantle.

1. Press the shaft from the fan m i
5 . ountin
alternatively withdraw the flange with ihcﬂma.ﬁ, ::'

Churchill Tool 155, in conjuncti i
Set R.G.155-2, FAANSction Wtk the Adaptor

2. Remove the bearing locating screw and

her from
the pump body and press out the sh & coug i
the bearing and impellor. i

3. Press the shaft from the imy i

: pellor, or alt
withdraw from the shaft with the aid of cmﬁﬂ?:ﬁﬂﬁ
155, in conjunction with the Adaptor Set R.G.155-2.

Inspection.

1. Examine the pump body for cracks. Cl

X . Clean out aill
deposits from the pump body and check for deteriora-
tion on the face immediately in front of the impellor
vanes. Renew the pump body, if necessary.

2. Check the fit of the bearing assembly i

the pum;
body. If the cleara i i i g
szl nce evident is excessive, renew the

3. Rotate the bearing slowly and check for
ensure also that the bearing is frec from radia]msll?ch;uﬁ

and end float. Renew the complet i it, i
) plete bearing unit, if



COOLING SYSTEM Page A.19

4. Exminclhembbcrthmwrmgl‘mdm
deterioration, or slackness on the shaft, and renew, if
NeCEssary.

5. Examine the impellor for cracks and corrosion,
particularly around the hub and impellor vanes. Check
also the face of the impeflor that bears against the
carbon face of the seal. If mo appreciable wear is
visible at this point, clean up the face, ensuring il is
smooth and square with the bore which accommodates
the shaft.

6. Examine the seal assembly for signs of deterioration
and renew, if necessary.

7. Ensure the bleed hole in the base of the pump
chamber on the timing cover is clear of obstruction.

To Re-assemble.

1. Assemble the bearing unit to the pump body,
aligning the hole in the bearing unit with the threaded
bore in the pump body, and secure with the locating
screw, ensuring that the larger diameter (shorter) end
of the bearing shaft is positioned facing away from the
pump body mounting flange.
2. Press the larger diameter of the bearing shaft into
the fan mounting flange (flange face downward), until
the dimension shown in Fig. A.10 is obtained, thus
teeing correct aligs t of the fan and cmj:k-
o

shaft pulleys on y. It is

whilst pressing, that the mounting flange be suitably
supported on the table of a press and the ram applied
1o the opposite end of the bearing shaft, as shown in
Fig. A.l4.

3. Fit the rubber thrower ring on the smaller diameter
endof the shaftwith its tapered face towards the bearing.
Ensure it locates in the groove machined around the
shaft.

| 4500
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4. Slide the seal assembly (with the carbon ring facing
away from the thrower ring) on to the shaft and locate
the casing of the seal in the recess provided in the pump
body.

5, Support the front end of the shaft and press on the
impellor, vanes foremost, until the front face of the
impellor is between -010 in. (-254 mm.) and -020 in.
(-508 mm.) from the rear conical face of the pump
body (see Fig. A.10). 5

To Refit.

Refitting the water pump to the timing cover is &
reversal of the removal procedure, but particular
attention must be paid to the following points:

1. Refit the water pump to the timing cover chamber
using a new joint. Use a new joint on the connecting
(by-pass) pipe at the connection with the pump intake.
2. Apply a smear of grease to the joints between the
pump body and the timing cover, and between the
pump intake and connecting (by-pass) pipe.

3, Ensure all the joints and hose connections are
water-tight.

4. Adjust the fan belt tension, as detailed on page
A6,
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Fuel Tank.

Capacity
—KAH.30 Models
—KAH.40 Models

Paosition

Filler cap

Fuel Lift Pump.
Make i G pes
Model .. b % i
Operation .. Gon ey
Outlet pressure (at pump level)

Carburettor.
Type ..
Choke tube

Pilot (auxiliary) jet
Pilot air bleed ..

FUEL SYSTEM
(KAH MODELS)
DATA

s e 10 gallon (45+4 litre)
. e 15 gallon (68! litre)
i = Strap mounted to the left hand frame sidemember
immediately forward of the rear axle
as - Capu;l\':l type, situated in the lower left hand body side
pa

AC-Deleo

“UE" Series—AC.7950030

Mechanical, driven by an eccentric on the camshaft
2-5 10 3-5 Ib.fsq. in. (176 to <246 kg./sq. em.)

g?l“ Downdraught B32.BI0-2
110
3 200
v 55
1-5
120
80 (2) Fixed
No. 10
15
Zero progressive fast-idle type.,

AC-Delco
AC.T955837
il bath
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FUEL SYSTEM
(KAH MODELS)

DESCRIPTION

The fuel system comprises a fuel tank, an AC-Delco
diaphragm type fuel lift pump, a Solex downdraught
carburettor, an oil bath air cleaner and an intake
manifold.

The fuel tank is carried by supports riveted to the
frame sidemember and is held firm by pairs of steel
straps, which are riveted to the tank supports. Strips
of felt are interposed between the tank and supports to
prevent damage to the tank, through vibration,

Fuel is drawn from the fuel tank and pumped to the
carburettor by the fuel lift pump, which is secured to
the left hand side (front) of the cylinder block by two
setscrews and washers. Two joints and a heat insulator
are interposed between the lift pump and the cylinder
block. The lift pump consists of two main assemblies,
i, @ body assembly and a cover assembly, which
clamp a diaphragm unit between their outer flanges.

cup protects the diaphragm unit from crankcase oil
splash.

Two return springs complete this assembly, one
between the diaphragm and the body and the other
between the rocker arm and the body. The purpose of
the latter is to hold the rocker arm in constant contact
with the eccentric on the camshaft.

Two valves are assembled in the cover, one operated
by suction and the other by pressure; these connect
with the inlet and outlet passages respectively and are
held in position by a retainer, which is secured to the
cover by two screws. The valves and seats form a

ble and W I bl bly. The inlet
passage is protected by a gauze screen held in position
by an inverted glass bowl, which is secured to the cover
by a stirrup type retainer.

The Solex carburettor is secured to the inlet manifold
by two studs and nuts, with a gasket interposed at the

A UFT FUMP INLET PASSAGE G HRAGHM N ROCKER ARM PN

B INLET FILTER GAUZE H  ROCKER ARM SPRING O COMNNECTING LINK

€ LIFT PUMP CHAMBER 1 HAFT ECCENTRIC P D PULL

D SUCTION VALVE K CAMSHAFT Q DIAFHRAGH RETURN SPAING

E DELVERY VALVE L ROCKER ARM ND FRIMING LEVER
F  LFT PUMP QUTLET PASSAGE M CONTACT POINT £ FLTER BOWL GASKET

Fig. C.1. Fuel lift pump wrrangement, showing foel flow

The body assembly comprises a rocker arm and a
connecting link, both of which pivot on a pin located
in the body by spring retaining clips. Attached to the
link is a pull rod incorporated in the diaphragm unit.
An oil seal located in the body by means of a retaining

mating faces. It incorporates a zero progressive fast-
idle starter unit to facilitate immediate cold starting and
driving away in the shortest possible time, including
progressive weakening of the starting mixture in
accordance with the engine requirements and providing



Page C4 FUEL

a range of fast-idle speeds during the warming up
period. The main carburcttor is dustproofed and the
air feed in this case is taken via the air cleaner.

The air cleaner is of the oil bath type, being clamped
in a bracket, which is bolted to the cab scuttle. The air
cleaner is d to the cart by means of a
rubber hose and clips. A moulded branch on the
rubber hose houses the rocker cover breather pipe.

OPERATION

Fuel Lift Pump (see Fig. C.1).

The eccentric on the camshaft contacts and pivots
the rocker arm (L), which draws the diaphragm (G),
down against its return spring (Q), through the medium
of the connecting link (0) and the pull rod (P). This
creates a partial vacuum in the lift pump chamber (C).

Fuel is drawn from the fuel tank and enters the glass
bowl, via the inlet passage (A), passes through the filter
gauze (B), the inlet passage and the suction valve (D),
into the pump chamber. The camshaft revolves and the
rocker arm (L), is brought on to the back of the eccentric
when the rocker arm is disconnected from the
diaphragm unit by means of the scparate swivelling

SYSTEM

connecting link (0}, and then the diaphragm return
spring (Q) pushes the diaphragm (G} upwards, forcing
the fuel through the delivery valve (E) and the outlet
passage (F), into the feed pipe to the carburettor,
When the carburettor float chamber is full, the
needle valve will be closed, thus creating a pressure in
T}Pe Lift pump chamber (C). This pressure will hald the
hragm downwards against spring pressure and it will
remain in this position until the carburettor requires
more fuel, when the needle valve will again open. The
diaphragm actuating linkage is in two sections, ie.,
the rocker arm (L} and the connecting link (0O), these
Imake contact at a point (M) and disconnect when fuel
is mot required, thus the continued movement of the
eccentric is absorbed in this way, Due to the pressure of
the rocker arm spring (H), the rocker arm is kept in
constant contact with the camshaft eccentric to eliminate
noise. A stecl spring blade is riveted to the underside
of the connecting link (0), to prevent the pull rod from
rattling in its socket,

Carburettor (see Fig. C.2).

Dnstpmoﬁng The main carburettor is dustproofed,
air passing through the passage (23) to the float chamber,

g Sb

A-STARTER UNIT LOCATED 1M
INTERMEDIATE POSITION
B-_STARTER UNIT LOCATED iN
FULL RICH POSITION
Gy HAN JET | STARTER UNIT OPERATING ® STARTER MIXTURE QUTLET 17 STARTER MIXTURE INLET
® AR CORRECTION JET 1 STARTER DISC VALVE 10 THROTILE VALvE Lo
£ PROT (AUXILIARY) ST 3 STARTER HIXTURE INLET I BY-PASS DRIFCE Ry
IBLING GRIFICE 17 MAIN SPRAYING ORI
:“ :f:‘rr:ln lucoz o 4 STARTER AIR vaive 13 YOLUNE CONTROL SCREW 30 EMULSION TURE i
$ AR VALVE 21 SPRAYING WELL
e m""' : ¥ IXTURE OUTLET {5 STARTER PROGRESSION I EMULSION TUBE HOLES
o PETROL VALVE SPRING PROGR FLOAT CHAMBER VENT
Ga STARTER AW JET § RELERVE WELL e "?1“01&. s :i N!ED’T.E \fALU:a

Fig, C.2. Diagrammatic section of the carburettor
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through (u) to the idling circuit and through (a) to the
main spraying circuit, from the same source as the main
air supply, i.e., all through the air cleaner. This ensures
# balanced mixture, and even though the air cleaner
may become partially choked in service through
neglect, fuel consumption would not be affected, but
it must be borne in mind that such a restriction as
imposed by a choked air cleaner will reduce the volume
of air and consequently the mixture which the engine
can inspire, and so lead to power loss. Air to emulsify
the fuel passed through the starter petrol jet (Gs) is
drawn from the main filtered air supply, via the float
chamber.

Zero Progressive Fast-Idle Starter Unit. Operation of
the starter unit is by rotation of the starter disc valve
(2) connected via the operating lever (1} to the choke
control. To start from cold (see also under “Use of the
Controls for Engine Starting™), place the control in the
full-rich position, when the hole (3) aligns with the
channel (17), and the hole (6) aligns with the channel (9).

Suction created by cranking the engine draws fuel
from the starter petrol jet (Gs), which emulsified by air
from the starter air bleed (Sb) travels along the channel
(17), through the starter unit via the holes (3 and 6) in
the starter disc valve (2), into the channel (9) and
hence to the inlet manifold, As soon as the engine fires,
suction increases and lifts the air valve {4) against the
spring (5), admitting additional air through the starter
air jets (Ga).

When the engine starts, push the choke control back
about one quarter of its travel, thus bringing the starter
unit into the intermediate position (see also under *“Use
of the Controls for Engine Starting™), when the spring
loaded ball engages the register in the operatng lever
(1). This movement rotates the starter disc valve (2),
when the elongated hole (16) in the valve (2) is brought
into circuit instead of the hole (3), and connects channels
(17) and (15). Thus in this position more volume and a
weaker mixture is obtained by admitting additional air
into the starter unit through the channel (15), supple-
menting the air drawn through the starter air jets (Ga),
via the elongations in the starter air valve,

The wvehicle may now be driven away without
difficulty although the engine is still cold, due to the
engine depression acting on the channel (15), when the
throttle is opened, drawing an additional supply of
mixture out from the starter umit past the elongated
hole (16) into the channel (15) to meet the engine
requirements, At the same time the depression acting
on the outlet channel (9) continues to draw mixture from
the channel (17}, which combines with the additional
air drawn from the starter air jets (Ga).

As the engine warms up, the choke control should be
moved progressively towards the full-off position, the
rotation of the starter disc valve (2) gradually reducing
the volume and richness of the mixture through the hole
(16) and the area of the outlet (6}, slowing the engine
down as it warms up.

The degree of enrichment supplied by the mixture
from the channel (15), decreases as the valve (2) is

rotafed from the intermediate position to the full-off
position. When the control is moved to the full-off
position, i.e., pushed fully home, the starter disc
valve (2) rotates and blanks off the channels (17 and 9),
thus placing the starter unit out of circuit.

The Idling Cirenit. This circuit supplies, through the
idling orifice (12), the mixture required for idling when
the engine is warm. It also provides through the by-pass
orifice (11) the mixture required as the throttle is first
opened, but before it opens enough for the main
spraying orifices (19) to begin to discharge. This
ensures smooth transfer from the idling circuit on to the
main spraying system. Fuel is supplied from the
reserve well (8), metered by the pilot jet (g), while the
air bleed (u) provides pre-emulsion. When idling,
emulsifying air is also drawn in through the by-pass
orifice (11), the volume of all this mixture being
controlled by a screw (13). On leaving the orifice (12)
the emulsion is mixed with the air passing round the
throttle valve (10), this being held slightly open by an
adjustment screw on an abutment plate at the end of the
throttle spindle. As the throttle valve is opened, engine
depression, or suction is directed to the by-pass orifice
(11), which discharges additional mixture to balance the
increased volume of air passing the throttle valve (10),
until the valve has opened sufficiently for the main
spraying system to come into operation.

The Main Spraying Circuit. As the throttle valve (10)
is opened further, air speed through the venturi, or
choke tube (18) i and the depression acting on
the orifices (19) draws fuel from the float chamber,
through the main jet (Gg) into the spraying well (21),
via the reserve well (8). Simultaneously air enters the
emulsion tube (20) via the correction jet (a) and passes
out through the holes (22) in the emulsion tube into the
annulus, which forms the spraying well, where it
emulsifies with the fuel and is discharged from the
spraying orifices (19). As the engine speed increases
the fuel level in the well (21) drops and uncovers the
remaining holes in the emulsion tube. In this way
additional air enters the fuel stream and corrects the
output from the main jet according to engine speed and
foad,

‘The Float Chamber. The level of fuel in the float
chamber is controlled by the slight rise and fall of the
float closing, or opening the needle valve (24) to cut
off, or admit fuel from the lift pump as required.

0il Bath Air Cleaner (see Fig. C.3).

The oil bath type of air cleaner is fitted to these models
and operates as follows:

Dust laden air enters the cleaner through the opening
between the oil container and the top cover. It then
passes downwards through the annular passage, striking
the oil lying above the shelf, and then reverses upwards
into the filter el t through the openings provided.
Any dirt, or grit which is not precipitated into the oil
when the air reverses above the shelf is caught on the
wetted mesh of the filter element and washed back into
the oil container bowl sump, where it gravitates out of
circulation to form a sludge. The cleansed air is sucked
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out through the filter element and the top cover, passing
to the cark , via the ing hose. The filter
clement is automatically ociled and washed by oil
carried up by the incoming air.

The purpose of the shelf, above which the oil level
rises approximately § in. (3 mm.), is to regulate the
quantity of oil that is drawn into the element and thereby
prevent oil being drawn through the filter ¢l and

of running, i.e, at traffic lights, or other compulsory
stops. Push the control right home as soon as the
engine will idle normally thus preventing unnecessary
wastage of fuel.

Starting from Cold at Temp Above Freezing
This may normally be carried out with the control in the

iy, q

into the carburettor feed passage.

Inter positi Soon after the engine has
started the control should be pushed in progressively, a

=

Fig. C.3. Air cleaner arrangement, showing the air flow

USE OF THE CONTROLS FOR
ENGINE STARTING

Starting from Cold at Temperatures Below Freezing.
Place the choke control in the “Full Rich™ position
(full-out). DO NOT TOUCH THE ACCELERATOR
PEDAL. Operate the starter motor. 'When the engine
starts, push the choke control into the “Intermediate™
position (Jocated by a marked resistance to the push on
the choke control). If the engine is to be warmed up
stationary, wait for a few seconds and then push the
choke control in, to a position between *“Intermediate™
and “Full Off", so that the engine 15 runming at a
“fast-idle” speed. If the vehicle is to be driven away at

short distance at a time, so that a “fast-idle” is obtained,

Push the control right home as soon as the engine
will idle normally thus preventing unnecessary fuel
wastage.

Hot Re-Starting. Do not use the choke control. If
an i diate start is not obtained, keep the |
pedal partly depressed during the next attempt.

ADJUSTMENTS TO THE CARBURETTOR
WHILST IN POSITION

Accelerator Linkage.
If the accelerator linkage is disturbed at any time, the

once, do so with the control in the “Intermedi

position, pushing the control in progressively after the
vehicle is moving. The warmer the engine becomes the
further the control can be pushed home. With the
control just out from the “Full O position, a “fast-
idle™ is provided 1o prevent stalling in the first minutes

rod b the linkage and throtile valve operating
lever must be reset so that with the accelerator pedal
closed, the throttle valve is also closed. To adjust
proceed as follows:

1. Ensure that the accelerator pedal is in the closed
position. This will normally be held closed by a spring.
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2. The throttle valve must also be in the closed
position. This is attained by pushing down the opera-
ting lever as far as possible with the slow running
adjustment screw {see Fig. C.10) screwed out so as not
to foul the carburettor body, Ensure the stop on the
inner cable of the hand throttle control does not restrict
the closing of the throttle valve.

3. Disconnect the rod from the operating lever, and
holding the lever in the position attained in para. 2,
slightly depress the accelerator pedal, adjust the ball
joint at the lower end of the rod so that the upper end
can be re-inserted into the operating lever without
strain. Fit the thackeray and plain washers, and
secure the operating rod using a new split pin. On
L.H.D. Models, ball joints are fitted at either end of the
operating rod. Check the operation of the accelerator
linkage by depressing the accelerator pedal fully,
ensuring that the throttle valve is fully open as indicated
by the throttle maximum stop contacting the car-
burettor body.

4. Adjust the carburetior slow running and the hand
throttle control as described below.

Carburettor Controls.

To Adjust—Choke Control. Connect and adjust this
control as follows:
1. Secure the end of the outer cable in the abutment
clip on the starter unit cover.

2. Place the starter unit operating lever in the position
that it would occupy when the device is not in use, i.e.,
pushed forward as far as possible.

3. Pull the operating knob away from the instrument
panel about § i, (3 mm.) then connect the cable to the
operating lever.

To Adjust—Hand Throttle Control. With the control
knob screwed right home and the accelerator pedal in
in the closed position, connect this cable to the throttle
operating lever in the following manner:

1. Secure the outer cable screwed ferrule to the abut-
ment bracket with the nuts.

2. Thread the inner cable through the lever barrel.

3. Fit the stop to the inner cable so as to give a clear-
ance of approximately & in. (1-5 mm.) between the
stop and the barrel on the throttle operating lever.

To Adjust—Slow Running. The slow running adjust-
ment is effected by making alternate adjustments to the
setting of the slow running adjustment screw and the
mixture, or volume control screw (see Fig. C.10).
Before commencing it is necessary to have the engine
well warmed up.

The Slow 1y Adj Serew is on
the throttle abutment plate and limits the closing of the
throttle valve, thereby determining the idling speed of
the engine. By screwing it in, the engine speed will
increase, and vice versa.

The Mixture, or Volume Control Screw is the spring-
loaded knurled-headed screw in the throttle chamber.
As its name implies, it enriches, or weakens the idling

mixture, by anti-clockwise, or clockwise rotation, ie.,
screwing outwards to enrich and vice versa.

Too weak a mi is gnised by the irreg
behaviour of the engine, and the tendency to stall. Over-
richness will cause the engine to “hunt” and tend to
stall when the “hunt” becomes excessive.

To co-ordinate the two controls, proceed as follows:

1. With the engine thoroughly warmed wp and still
running, screw in slightly the slow running adjustment
screw, to increase the engine speed.

2. Unscrew the volume control screw until the engine
begins to “hunt”, then screw it in progressively until the
engine fires evenly.

3. Unscrew very slowly the slow running adjustment

screw to decrease the engine speed to approximately

500 r.p.m. Do not attempt to run the engine at too low

a speed.

4. If the engine “hunts” slightly, screw in the volume

contro! serew a little further. In no case should the

screw be screwed right home.

Note: Before attempting to adjust the idling setting, it
is essential to check the condition of the sparking
plugs and adjust the plug gaps carefully, also the
contact breaker points.

FUEL TANK

‘To Remove.

1. Drain the contents of the tank at the plug provided

into a suitable clean container.

Note: If the tank is being removed for cleaning pur-
poses leave about } gallon (2 litres) of fuel in the
tank and refit the plug.

2. Disconnect the filler hose from the tank filler pipe
after releasing the hose clips.

3. Disconnect the fuel feed pipe from the suction pipe
union on the rear face of the tank.

4. Ensure that the ignition switch is in the “off”
position, then disconnect the cable from the fuel gauge
unit at the connector provided.

5. Support the tank and unscrew the locknuts from
the setscrews, which clamp the top and bottom straps.
Ease the straps clear, and lift away the tank.

To Dismantle.

1. Remove the tank gauge unit after withdrawing the
screws securing the unit in position. When lifting out
the gauge unit, be careful not to damage the float, or
arm, as this would cause a false reading on the fuel
gauge on re-assembly.

2. Release the filler neck and hose from the body side
panel if necessary, after slackening the appropriate hose
clips.

3. The blanking plug and washer on the upper face
of the tank need not be removed unnecessarily, only if
replacements are necessary.
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Inspection and Overhaul.
1. Clean the tank thoroughly internally and externally.

2. Withdraw the bowl gasket, followed by the filter
gauze. Wash the gauze in clean fuel and blow dry with
d air. Th ghly clean the filter bowl to

The former is most important and can be pli

by shaking the tank vigorously with approximately
1 gallon (2 litres) of fuel inside, then still swirling the fuel
from side to side in the tank, drain away all the fuel and
blow out the tank with compressed air. After cleaning
the tank inspect it for splits and other damage.

2. Blow through the suction pipe to ensure that it is
clear of obstructions.

3. Examine the filler neck and the filler hose for signs
of damage, or deterioration, and renew as necessary.

4. Ensure that the breather pipe is clear of obstruct-
tions, using a suitable length of stiff wire and finally
blowing through with compressed air.

To Re-assemble.

1. Fit the gauge unit to the tank using a new gasket,
so that the cable connector on the unit faces rearward
when fitted to the tank.

2. Assemble the filler neck, and the filler hose to the
body side panel.
3. Ensure that the sealing washers on the blanking and
drain plugs are in good diti ing if Y.
To Refit.

Refit the tank by reversing the removal procedure,
ensuring that the strips of felt are in position between

the supports and the tank. Do not over-tighten the
straps as this is liable to distort the tank.

FUEL LIFT PUMP

To Test in Position.

1. Disconnect the delivery pipe to the carbureltor at
the pump end, leaving a free outlet from the pump.

2. Rotate the engine, when there should be a well de-
fined spurt of fuel from the outlet union for every two
revolutions of the engine crankshaft,

3. If the lift pump should fail to deliver fuel to the

carburettor the following points must be first checked

before removing the lift pump from the engine:

(a) That fuel is available in the tank and the unions on
the pipe from the tank to the lift pump are fuel tight.

(b) The lift pump filter gauze is clean and that the gasket
seating the sediment bowl is in good condition and
not hard, or otherwise deteriorated (a defective
gasket will allow air to enter the pump). Renew the
gasket if necessary.

(c) The action of the lift pump, if still uncertain in

peration, entails the 1 of the pump from the

engine for detailed examination and overhaul.

To Clean the Filter Gauze and Glass Sediment Bowl.

1. Slacken the securing nut on the stirrup retainer,
swing the retainer to one side and remove the glass
sediment bowl.

remove all sediment present and cnsure its seating on
the pump is free of all foreign matter.

PUMP FUMP STIRUP
OUTLET INLET RETAINER

HAND FILTER HLTER BOWL
PRIMING GAUZE GASKET

LEVER
Fig. C4. Removing the filter bowl and gauze

3. Refit the filter gauze and the bowl gasket, on to
their seatings, noting that the gasket must be renewed if
hard, or deteriorated in any way. Place the filter bowl
in position and securs by means of the stirrup retainer.
Tighten the securing nut just sufficiently to make a tight
sealing joint, as excessive tightening will cause a rapid
deterioration of the bowl gasket.

Hand Priming Lever,

The hand priming lever shown in Fig. C.4 is for use
when for any reason, the carburettor float chamber, or
pump bowl has been drained, or become empty, A few
upward strokes on the priming lever on these occasions
will fill the float chamber with fuel and ensure easy
starting, without prolonged use of the starter and con-
sequent excessive current drain on the battery.

Owing (o the special construction of the pump it is
impossible to overfill the carburettor, and afler several
strokes on the priming lever this will become free,
indicating that the cark float chamber is full.
Should it be found that the hand primer will not
operate, turn the engine one revolution, thus freeing the
pump connecting link mechanism from the pump rocker
arm and the eccentric on the engine camshaft.

To Remove.

1. Raise the bonnet (hood) and secure in the open
position.

2. Disconnect the fuel pipes from the inlet and outlet
unions on the Lift pump.
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3. Remove the two setscrews securing the pump to the
cylinder block and lift away the lift pump, complete
with the joints and heat insulator.

To Dismantle.

1. Make a file mark across the two flanges of the pump
body for location purposes on re-assembly.

2. Remove from the cover of the pump asserbly, the
filter bowl, gasket and filter gauze, after first unscrewing
the nut and swinging the stirrup to one side.

Fig. CS5. Fuel

3. Remove the six securing screws and separate the
two halves of the pump assembly.

4. Turn the diaphragm unit through an a.qglc of 90°,
when the pull rod may be disconnected from its securing
slot in the connecting link and withdrawn. Remove the
‘diaphragm spring.

Note: Do not attempt to separate the diaphragm layers.

5. Remove one of the spring retaining clips from the

rocker arm pin and withdraw the pin.

6. The rocker arm spring and the packing washm
together with the rocker arm and the connecting Tink
may now be removed from the body.

7. Withdraw the valve retainer screws from the inside
of the cover of the pump assembly and remove the
retaining plate, valve assemblies and valve retaining

gasket.

1 LIFT PUMP BODY
3 HAND PRIMING LEVER DETALS

SAOIL SEAL RETAINING CuP

& ROCKER ARM CONNECTING LINK

7 ROCKER ARM

4 ROCKER ARM PN

3 ROCKER ARM PN PACKING WASHERS

10 PIN SPRING RETAINING CLIPS

1l ROCKER ARM SPRING

11 LFT PUMP COVER

I3 GLASS FILTER BOWL

14 FILTER GAUIE

15 FILTER BOWL GASKET

16 AOWL STIRRUP RETAINER

17 VALVE RETAINER GASKET

18 VALYVE ASSEMBLY

19 VALVE RETAINING PLATE

0 RETAINING PLATE SCREW

20 and 70 PUMP COVER SECURING SCREW
AND WASHER

1 PUMF BODY JOINT

1ift pump details

Inspection and Overhaul.
Thoroughly clean all parts in clean paraffin, then
proceed as follows:

1. Check the diaphragm for I:.m!enjn_g,: or cr_m:king. i g
it shows signs of either of these conditions, it must be
renewed
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2. Where any part of the hand priming mechanism is
broken the complete set of parts must be renewed, the
outer ends of the spindle being riveted over on original
assembly to locate the various The

5. Pressd is on the diaphragm at the same time
turning the assembly to the left in such a manner that
the slnﬂg on‘t.tne pi‘.lll rod engage the forked end of the

priming lever return spring is renewable separately.

3. Examine the rocker arm, connecting link, and the
rocker arm pin for signs of wear. If badly worn, renew,
The rocker arm pin should be a light interference fit in
the pump body. Check the condition and tension of the
rocker arm return spring and rencw as necessary. Mate
the coupling on the end of the diaphragm rod with the
slot provided in the connecting link, and cnsure that the
tension of the spring blade is such as to hold the pull
rod end in firm contact with the connecting link, thus
climinating any noise from this point during operation,

4. Examine the diaphragm rod oil seal in the bottom
half of the pump body for deterioration and renew if
necessary, in the following manner:

(a) Relieve the staking ing the oil seal
cup in the body. =
{b) Prise out the retainer and remove the two layers of
the seal.

() Fit the new pair of oil seal discs and also a new
retainer, if the original part was damaged during
removal operations. Stake over the body metal in
four places 1o secure the retainer in position,

5. The valve assemblies cannot be dismantled, but
should be tested for an air-tight seal by suction, and
renewed, il necessary.

6. Test the diaphragm spring, although this part very

rarely requi When ing the spring
ensurc that the replacement is of the same colour
and quently the same strength as the original

7. All gaskets should be renewed as a matter of routine.

To Re-assemble.

1. Assemble the valve retainer gasket, the valves and
the valve retainer, then secure in position with the two
retaining screws.

2. Locate the connecting link, the packin, g washers,

the rocker arm and the rocker arm return spring in the

pump body. Insert the rocker arm pin through the

aperture in the pump body, at the same time engaging

the packing washers, ting link and rocker arm.

cslu;cum the pin in the body with the two spring retaining
ps.

Note: Fitting of the rocker arm pin can be simplified if
a piece of rod -24 in. (6 mm.) in diameter is
inserted through the pin hole in one side of the
pump body so as to engage the components, then
push the rocker arm pin into position from the
opposile side.

3. Position the diaphragm spring in the pump body.

4. Place the diaphragm unit over the spring (pull rod
downwards) and centre the upper cnd of the spring in
the lower cup of the diaphragm unit.

g link, ly turning the unit a complete

quarter turn 1o the left. This procedure correctly

positions the pull rod in the connecting link, and at the

same time permits the alignment of the holes in the

diaphragm with those in the pump body flange,

Note: When first inserted the diaphragm should be at
the position shown in Fig. C.6, after turning the

WHEN FIRST FITTED “TAS™
Lo

g el ot
ON PUMP BODY H-(:}NGK "

AFTER TURNING DIAPHRAGM THR
LEFT AS DENOTED BY “A™ AND mwcqﬂ,gswﬁgg
.

Fig. C.6. Fitting the diaphragm to the pump body

diaphragm unit through 90° to the left, the “tab”
sho_uld align with the lug on the pump body and
be in the position shown by the dotted lines.

6. The two sub-assemblies of the lift pump are now
ready for fitting together and this is carried out as
follows:

(a) Push the rocker arm towards the pump body until
the diaphragm is level with the body flange.

(&) Place the cover of the pump into the correct position
as shown by the mark made on the flanges before
dismantling.

(c) Tnstall the cover securing screws and spring washers
and tighten the screws until the heads just engage
the spring washess.

(d) Continue to push the rocker arm firmly towards the
pump body so as to hold the diaphragm at the
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bottom of the stroke, and while held in this position,
finally tighten the cover securing screws alternately
and securely. After assembly the edges of the
diaphragm should be roughly flush with the outer
edges of the two clamping flanges. Any appreciable
p ion of the diaph indi incorrect
fitting, in which case the securing screws must be
released, and special care paid to maintaining in-
ward pressure on the rocker arm, while the securing
screws are re-tightened alternately and securely.

7. Refit the filter gauze, a new gasket and the filter
bowl to the cover, ensuring that an air-tight joint results
between the bowl and the gasket.

Testing the Fuel Lift Pump after Re-assembly.

The best method is by using an AC-Delco Bench

Test Stand, on which the suction side of the pump is
piped to a tin of paraffin at floor level and the outlet
side of the pump connected to a stop tap and pressure
pauge.
1. First flush the lift pump through to wet the valves
and seats, and then completely empty it again by
continuing to operate the rocker arm by hand with the
suction pipe clear of the paraffin, Re-immerse the
suction pipe in the paraffin and again operate the lift
pump. Mot more than 20 strokes should be necessary
to secure delivery of paraffin from the pump outlet.

2. With the same apparatus a second test can be made
by working the lift pump with the tap on the delivery
side closed, pressure then being recorded on the gauge.
After ceasing to work the lift pump, it should take
several seconds for this pressure to return to zero, thus
denoting that the valves are seating properly. Also,
while there is pressure, the outer edge of the diaphragm
visible between the pump body flanges, should be care-
fully examined for leakage, and the securing screws
tightened if necessary. When working the lift pump
by hand a somewhat longer siroke is obtained and
the pressure developed is apt to be higher than when
fitted to the engine.

3. When the above apparatus is not available the lift
pump should be tested, using a container of clean
paraffin.

{a) Flush the lift pump by immersing it in the paraffin
and working the rocker arm a few times to wet the
valves and seats.

(&) Empty the lift pump by continuing to operate the
rocker arm above the paraffin bath.

{¢) With the lift pump still held clear.of the paraffin
bath, place a finger over the inlet union and operate
the rocker arm several times. Upon removing the
finger a distinct sucking noise should be heard,
denoting that the pump has developed a reasonable
degree of suction. Next place the finger over the
outlet union and operate the rocker arm when the
air drawn into the pump chamber should be held
under compression for two, or three seconds.

(@) Immerse the lift pump in the paraffin bath and
whilst holding & finger again over the outlet union,

work the lift pump rocker arm and examine the
clamping flanges of the diaphragm for any signs of
air leakage. Tighten the flange securing screws if’
necessary.

To Refit.

To install the fuel lift pump, reverse the removal pro-

cedure, using the heat insulator with new joints between
the pump and the cylinder block, noting the following
points:
1. Ensure that the rocker arm bears correctly against
the camshaft eccentric, otherwise the rocker arm may
become trapped when the pump securing setscrews are
tightened.

2. After refitting the pump, hand prime at the lever
provided, to fill the glass bowl and the carburettor
float chamber. Run the engine for a short time and
examine the pipe unions on the lift pump for the
possibility of fuel leakage.

3. From the foregoing description of the operation of

the lift pump it will be appreciated that the p of

fuel at the carburettor is determined by the spring (4A,
see Fig, C.5), and the further this spring is compressed
the greater will be the pressure. All parts of the lift
pump and the cylinder block are hined to defini

limits. It will, however, be appreciated that circum-
stances might arise in which all the lower limits exist on
one particular engine, with the result that the spring

will be P i on the d d stroke to a

greater extent than is mormal, resulting in an excess

pressure at the carburettor.

Excessive fuel lift pump pressure can be a cause of
heavy fuel consumption. This can be checked and if
necessary rectified, as follows:

(@) Disconnect the pipe to the carburettor at the lift
pump.

(b) A suitable pressure gauge calibrated up to 6 Ib./
sq. in. (*5 kg./sq. cm.) should then be connected to,
and as near as possible on the same level with, the
outlet union on the lift pump.

() Rotate the engine on the starter,when a reading of
21 to 3} Ib.Jsq. in. (-176 to -246 kg./sq. cm.) should
be recorded on the gauge.

{(d) To remedy excessive fuel pump pressure, it is
advisable to first overhaul the fuel lift pump in order
to ensure that the diaphragm has not stiffcned in

service.

Should the diaphragm condition be satisfactory
on inspection, additional flange gasket(s), may be
inserted between the pump flange and the cylinder
block on refitting, until the correct pump delivery
pressure of 2} to 3} Ib.fsq. in. (176 to -246 kg.fsq.
cm.) is obtained.

Care should be taken to avoid the use of excessive
numbers of joints as packings, because this will lead
to starvation under full throttle conditions. Always
check the p: lings on pletion of the
packing operation.
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Important: It must be clearly understood that the actual
mounting on the engine affects the output pressure
of the pump and thus these tests cannot be carried
out unless the pump is mounted in its normal position.
The use of jigs, or other fixtures for testing AC-Delco
pumps will not necessarily give the same results,

CARBURETTOR

To Remove.

1. Raise the bonnet (hood) and suitably support in the
open position.

2. Slacken the hose clips, remove the rubber hose from
the carburettor and after freeing the hose from the
rocker cover breather pipe and the air cleaner cover,
withdraw the hose from the vehicle.

3. Disconnect the distributor vacuum pipe at the
carburettor union and also the fucl feed pipe and banjo
union from the float chamber banjo bolt.

BANIO FILTER BANIO
UNION GAUZE BOLT

4. Release the split pin that secures the operating rod
to the carb throttle operating lever, withdraw the
plain and thackeray washers and disconnect the
operating rod from the lever. Observe the location of
the washers, so that they may be subsequently re-
assembled in their original positions.
Note: On L.H.D. Models the operating rod ball joint
must be disconnected from the throttle operating
lever.,

5. Release the choke inner cable from the starter unit
operating lever and also release the cable outer casing
from the abutment bracket integral with the starter unit
cover.

6. Remove the stop on the end of the hand throttle
control inner cable and the nuts securing the outer cable
ferrule to the abutment bracket. Position the hand-
hrotth trol clear of the ifold.

7. Remove the nuts sccuring the carburettor to the
studs on the inlet manifold and then lift away the
carburettor, and the joint.

To Dismantle (see Fig. C.8).

1. Remove the three setscrews securing the float
chamber cover, which can then be lifted clear. If

desired, the pilot jet air bleed can be removed from the
top face of the carburettor body, whilst the needle valve
may be unscrewed from the float chamber cover.

2. Lift away the float chamber cover gasket. It is
advisable to renew this gasket at overhaul periods.

3. Remove the float arm and spindle from the float
chamber and lift out the float assembly.

4. Unscrew the air correction jet and invert the car-
burettor, when the emulsion tube will drop out.

5. Remove the blanking plate if necessary, secured to
the carburettor body by the four screws.

6. Remove the starter petrol jet and its seating washer.

7. Remove the pilot jet and the main jet carrier with
its seating washer. The main jet can be unscrewed from
its carrier,

8. Unscrew the four screws securing the throttle
chamber to the carburetior body, then separate the two
components together with the gasket. Unscrew and
remove the volume control screw complete with jts
spring.

9. Remove the choke tube fixing screw, and from the
bottom of the body push out the choke tube.

10. Remove the four screws at each corner of the
starter unit and remove the unit. To dismantle, proceed
as follows:

(a) Remove the locknut securing the starler operating
lever to the spindle, when the locating steel ball
and spring will be released.

{b) Scparate the cover from the starter unit body. It
should be noted that the disc valves are held on the
spindle by peening, do not attempt to separate these
components. If trouble is suspected with this unit
it must be renewed as a complete assembly.

11. Remove the nut from the throttle valve spindle and
lift away the throttle operating lever, the throtile
abutment plate, and the flat washer,

12. 1t is not advisable to remove the throttle valve and
spindie from the throttle chamber unnecessarily, ie.,
remove only if wear, or damage exists on the compon-
ents, as the screws securing the throttle valve are peened
over. Should, however, removal become necessary,
release the two securing screws and withdraw the
throttle valve through the bore of the throttle chamber,
which will altew the spindle to be withdrawn.

Inspection and Overhaul.

1. All jets and internal ducts must be clear and where
possible clear them with compressed air. Do not use
wire, or similar material for this purpose,

2. Clean the float chamber, removing all trace of

sediment.

3. Examine the float which must be free from dents
and punctures. Renew if faulty.

FUEL SYSTEM

Fig. C.8. Carburetior details
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To Refit.

Reverse the removal procedure, but do not over-
tighten the support strap, tighten only until the air

cleaner container is gripped.

ACCELERATOR LINKAGE

The accelerator shaft is centrally supported in the
hollow shaft of the pedal group on R.H.D, Models,
whilst on L.H.D. Models the accelerator pedal incor-
porates a bushed boss and is mounted on the shail of
the pedal support bracket. The accelerator relay shaft
and the atmlerxwr cross-shaft, on R.H.D. and LH.D.
Model ly, is 1 to the engine at the
rear, above ‘the clutch housing.

To Remove and Dismantle.

Raise the bonnmet (hood) and secure in the open
position. Release the internal engine cowl from its

anchorage.
On R.H.D. Models disconnect and remove the
accelerator linkage, p ding in the following

1. Release the throttle return spring from its locations.
2. Remove the ing rods, £ 1

lever to relay shaft, and ml.a)r shaft to amek:ralur pcd&l

(@) Remove the clutch pedal from the support bracket
as detailed in the “Clutch and Propeller Shaft”
section, under the sub-heading “Clutch Pedal and
Linkage—R.H.D. Models.”

() Remove the brake pedal from the support bracket
(see “Brakes™ section).

(¢) Release the brake master cylinder supply pipe from
the clip on top of the pedal support bracket.

(d) Release the pedal support bracket and shalt
assembly from the frame sidemember and lift clear.

(e) To withdraw the internal bushes from the pedal
shaft, screw a suitable size tap into each worn bush
in turn to provide a purchase for extraction.

(f}) The new bushes must be pressed into the shaft,
ensuring that each bush is pressed in flush with the
end of the shaft.

Note: Completely immerse the new bushes in thin
oil for 24 hours prior to fitting to allow the
pores of the new bushes to fill with lubricant.
Do not ream the bushes after fitting, otherwise
the lubricating properties of the bushes will be
destroyed

(g} If wear is evident on the outer diameter of the pedal
shaft, Ihe shaft and bushes may be renewed as an

at the ball joints, observing in the case of the tion
operating rod to throttle lever, that the spht. pin musl

¥, P ng the new shaft and bush assembly
into the s’uppon bracket to the dimension as
detailed under the sub-heading “*Clutch Pedal and

first be removed, before the rod can be d
It is important to note the location of the plain
and thackeray washers in order to facilitate their
correct positioning on bly. When releasing the
operating rod ball joint from the accelerator pedal lever,
observe the location of the spring plate secured by the
ball pin, in order that the plate may be positioned
correctly on re-assembly.

3. Release the relay shaft bracket from its mounting

studs on the rear right hand side of the cylinder block,
and lift away complete with the relay shaft.

4. Remove the split pins securing the relay shaft in its
bracket and then withdraw the shaft, noting the location
of the one thackeray and two plain washers, prior to
withdrawing the shaft from the brackeL

5. Release the pedal pad from the accelerator pedal.

6. Tap out the Mills pin securing the lever to the
inner end of the accelerator pedal shaft, remove the lever
and withdraw the distance piece. The angular position
of the lever in relation to the accelerator pedal must be
noted, in order to ensure correct assembly and location
when drilling the new P Lower the /|

Linkage—R.H.D. Models”, in the “Clutch and
Propeller Shaft” section.
On L.HD. Models disconnect and remove the
accelerator linkage in the following manner:

1. Release the throtile return spring from its locations.

2. Remove the operating rods, carburettor throttle
lever to cross-shaft, and cross-shaft to accelerator pedal,
at the ball joints.

3. Release the cross-shaft brackets from their mount-
ings on the cylinder head studs and from the studs on
the rear right hand side of the eylinder block, and Tift
away the brackets complete with the cross-shaft,
Remove the extension piece from the relay lever,
positioned on the left hand end of the cross-shaft.

4. Tap out the Mills pin securing the lever to the
outer end of the accelerator cross-shafl and slide off the
lever and the left hand shaft support bracket. The
angular position of the lever in relation to the cross-shaft
set must be noted in order to ensure correct assembly
and location when drilling the new components.
R the split pins securing the cross-shaft right hand

tor pedal through the toc panel and from beneath the
vehicle withdraw the accelerator pedal shaft outward
from the pedal support bracket.

7. It should be noted that the accelerator pedal shaft
is supported in two bushes, one pressed in each end of
the pedal support bracket shaft. If wear exists on these
bushes, the pedal support bracket must be removed and
overhauled, proceeding as follows:

support bracket, and then withdraw the shaft from the
bracket, noting the location of the one thackeray and
two plain washers to facilitate correct re-positioning on
assembly,

5. Remove the clutch relay shaft and clutch pedal as
detailed in the “Clutch and Propeller Shaf(” section,
under the sub-heading “Clutch Pedal and Linkage—
L.H.D. Models”. Lower the accelerator pedal through
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the toe panel when it is possible, from bencath the
vehicle, to withdraw the accelerator pedal from off the
inner end of the pedal support bracket shaft.

6. Fxamine the accelerator pedal bush for wear, and
if wear is evident, renew, pressing in the new bush until
flush with the end of the pedal boss.

Mote: Completely immerse the new bush in thin oil for
24 hours prior to fitting to allow the pores of the
new bush to fill with lubricant. Do not ream the
bush after fitting, otherwise the lubricating
properties of the bush will be destroyed.

7. Inspect the support bracket shaft for wear over the
area on which the accelerator pedal operates, reuewmg
the shaft if y as detailed under the sub-h

“Clutch Pedal and ]..mkagc—!..H,D Models”, in the

“Clutch and Propeller Shaft” section, observing that

-

\\9/ G

3129

12, Acceleratol ssembly, showing the angular dis-
e A e velay Torer (R H.D. Models)

the new shaft is pressed into the support bracket to the
dimension given.

To Re-assemble and Refit.

On R.H.D. Models these operations are a reversal of
the removal procedure, noting the following points:

1. When the accelerator pedal shaft is in position
ensure that the distance piece is located over the inner
end of the shaft, and that the lever assumes the correct
angular position as noted during dismantling opera-
tions (see Fig. C.12). Drill the lever and shaft, securing
the components using a Mills pin.

2. Use new split pins when assembling the relay
lever shaft to its bracket, ensuring that the thackeray
and plain washers are located in their original positions
(see Fig. C.13).

SHAFT
BRACKET

RELAY LEVER
AND SHAFT

THACKERAY FLAM
WMH(R WASHEI WASHER

S1301

€13, Amangement of accelerator relay lever, shaft and
e bracket (R.H.D. Models)

3. Assemble the operating rod to the carburettor

throttle lever, using new split pins, observing that the

plain and thackeray washers are located in their

onynal posnttans and that the rod is assembled to the
t hole in the le lever.

4. Locate the return spring plate in its original
position, as noted during d:smantl\n,g operations, and
secure with the operating rod ball pin to the accelerator
pedal lever.
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5. Connect the return spring between the anchor plate
on the engine rear mounting bracket and the spring
plate on the accelerator pedal lever ball pin.

6. Check and adjust the linkage on completion to
eliminate any lost motion as detailed on page C.6.

7. Check and if necessary adjust the brake and clutch
pedal movement, referring to the appropriate

the opposite end of the shaft and assemble the lever, so
that the lever assumes the correct angular position as
noted during dismantling operations (see Fig. C.14).
Dl the lever and shaft, securing the components using
a Mills pin.

3. Securc the extension piece to the left hand relay
lever on the s-shafl, thus ding the lever

To re-assemble and refit the aowicrator linkage on

4. A ble the g rod to the carburettor

L.H.D. Models, reverse the al p lure, ob-
serving the following:

1. Ensure when refitting the clutch relay shaft and
clutch pedal, that a plain washer is fitted between the
relay shaft lever and the accelerator pedal, and between
the clutch and brake pedals.

2. Use new split pins when re-assembling the cross-
shaft to the right hand support bracket, ensuring that
the thackeray and plain washcrs are located in their
original positions. Fit the left hand support bracket to

throttle lever using the innermost hole in the lever for its
location.

5. Connect the return spring between the anchor plate
on the engine rear mounting bracket and the operating
rod ball pin on the accelerator pedal lever.

6, Check and adjust the linkage on completion to
eliminate any lost motion, as detailed on page C.6.

7. Check and if necessary adjust the brake and clutch
pedal movement, referring to the appropriate sections,

— KGHT
HAN
PLAY T
WASHER  BRACKET
S
]
RELAY  MILLS LEFT
LEVER AN HAND
SUPPORT
BRACKET
Fig. C.14, A cross-shaft
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—KAL.30 Models .
—KAL.40 and 60 Models
Position = = 3
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Filter

Carburettor.
Choke tube .. i .
Main jet A o .
Air correction jet
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Pilot air bleed
Pump jet .
Emulsion tu'be
Needle valve ..
Starter unit s o
Accelerating pamp .. o
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FUEL SYSTEM
(KAL MODELS)

DATA

10 gallon (45-4 litre)

15 gallon (681 litre)

Strap mounted to the left hand frame sidemember
immediately forward of the rear axle

Captive type,situated in the lower left hand body side
panel

AC-Delco

“UG™ Series—AC. 7950367

Mechanical

Rear right hand side of the cylinder block

Driven by an cccentric on the camshaft

2-5 to 3-5 Ib.fsq. in. (-176 to -246 kg./sq. cm.)

Glass sediment bowl and filter gauze incorporated in
the pump

Solex Downdraught B32. PBIO-7

23

115

160

45

1-2

40

L.30

20

Zero progressive fast-idle type
Mechanically actuated

AC-Delco
AC.7955837
Qil bath
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FUEL SYSTEM
(KAL MODELS)

DESCRIPTION

The fuel system comprises a fuel tank, AC-Delco
diaphragm type fuel lift pump, & Solex downdraught
carburettor, an oil bath air cleaner and an intake
manifold.

The fuel tank is carried by supports riveted to the
left hand frame sidemember and is held firm by pairs
of steel straps, which are niveted to the tank supports.
Strips of felt are interposed between the tank and
supports to prevent damage to the tank through
vibration.

Fuel is drawn from the fuel tank and pumped to the
carburettor by the fuel lift pump, which is secured to
the rear right hand side of the cylinder block by two
nuts and washers, a heat insulator is interposed between
the pump flange and the block. The pump ists of

the body by spring retaining clips. Attached to the link
is a pull rod incorporated in the diaphragm unit. An
oil seal located in the body by means of a retaining cup
p the diaphragm unit from } oil splash.

Two return springs complete this assembly, one
between the diaphragm and the body, and the other
between the rocker arm and the body. The purpose of
the latter is to hold the rocker arm in constant contact
with the eccentric on the camshaft.

Two valves are assembled in the cover, one operated
by suction and the other by pressure; these connect with
the inlet and outlet passages respectively and are held
in position by a retainer, which is secured to the cover
by two screws. The valves and seats form a renewable
and interch bl bly. The inlet passage to the
pump chamber i

two main assemblies, i.e., a body assembly and a cover
assembly, which clamp a diaphragm unit between
their outer flanges.

The body assembly comprises a rocker arm and a
connecting link, both of which pivot on a pin located in

Fig. C.15, Fuel lift pump arrangement, showing foel fow

is p d by a gauze dome fitted to
the top of the pump cover. The filter gauze is enclosed
by a glass sediment bowl, which is secured to the cover
by & stitrup type retainer.

The Solex carburettor is secured to the inlet manifold,
via a cast adaptor, bymeans of studs and nuts, Gaskets

SUCTION VALVE
FILTER BOWL GASKET
INLET PASSAGE
ROCKER ARM SPRING
CONTACT POINT
ROCKER ARM
CAMSHAFT ECCENTRIC
ROCKER ARM PIN
COMNMECTING LINK
4 0 PUMP HAND PRIMING LEVER

Il DIAPHAAGM PULL ROD

12 DIAPHRAGM SPRING
5 13 DIAPHRAGM

14 OUTLET PASSAGE

15 PUMP CHAMBER

16 DELIVERY VALVE
FILTER GAUZE
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are interposed between the mating faces. The car-

burettor incorporates:

(a) Full dust-proofing.

(b) A zero progressive fast-idle starter unit to facilitate
immediate cold starting-and driving away in the
shortest possible time, including progressive weak-
ening of the starting mixture in accordance with the
engine requirements and providing a range of fast-
idle speeds during the warming up period.

(¢} A mechanically actuated accelerating device to
supplement the main jet output at the moment of
acceleration.

The air cleaner is of the oil bath type, being clamped
in a bracket, which is bolted to the cab scuttle. The air
cleaner is connected to the carburettor by means of a
rubber hose and clips. A moulded branch on the
rubber hose houses the rocker cover breather pipe.

OPERATION

Fuel Lift Pump (see Fig. C.15).
As the engine camshaft revolves an eccentric (7)
actuates the fuel pump rocker arm (6) pivoted on the

spring (12) pushes the diaphragm (13) upwards forcing
fuel from the chamber (15), through the delivery valve
(16) and the pump outlet (14) into the feed pipe to the
carburettor.

When the carburettor float chamber is full, the float
will shut the needle valve, thus preventing any flow of
fuel from the pump chamber (15). This will hold the
diaphragm (13) downwards against spring pressure
and it will remain in this position until the carburettor
requires further fuel and the needle valve opens.

The rocker arm (6) operates the connecting link (9),
these make contact at a point (5) and disconnect when
fuel is not required, thus the continued t of the
rocker arm is absorbed in this way, when no movement
at the pump diaphragm occurs. The spring (4) keeps the
rocker arm (6) in constant contact with the eccentric (7)
on the camshaft to eliminate noise. A steel spring blade
is riveted to the underside of the connecting link (9) to
prevent the pull rod rattling in its socket.

Carburettor (see Fig. C.16).

Dustproofing. The whole carburettor is dustproofed,
air passing through a vent passage to the fioat chamber
and to the starter unit, through (u) to the idling circuit
and through (a) to the main spraying circuit, from the

pin (8), which through the fium of the
link (9), draws the pull rod (11} together with the
diaphragm (13) downwards against spring pressure (12),
thus creating a depression in the pump chamber (15).
Fuel drawn from the tank enters the glass bowl from
the pump intake (3). After passing through the filter
gauze (17) and the inlet valve (1) it enters the pump
chamber (15). On the return stroke, pressure of the

| 2 3 4 5 g & F w 9 B

same source as the main air supply, i.c., all through the
air cleaner. This ensures a balanced mixture, and even
though the air cleaner may become partially choked in
service through neglect, fuel consumption would not be
affected, but it must be borne in mind that such a
restriction as imposed by a choked air cleaner will
reduce the volume of air and consequently the mixture
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Fig. C.16. Disgrammatic section of the carburettor.
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which the engine can inspire and so lead to power loss,
Air to emulsify the fuel passed through the starter
petrol jet (Gs) is drawn from the main filtered air
supply, via the float chamber,

Zero Progressive Fast-Idle Starter Unit. Operation of
the starter unit is by rotation of the starter disc valve
(19) connected via the operating lever (21) to the choke
control. To start from cold (see also under “Use of
the Controls for Engine Starting”), place the control
in the full rich position, when the slot in the starter disc
valve (19) aligns with the channels (3 and 17).

Sucti ted by king the engine draws fuel
from the starter petrol jet (Gs), which emulsified by air
from the starter air bleed (Sb) travels along the channel
(3), across the slot in the disc valve (19) into the channel
(17) and hence to the inlet manifold. As soon as the
engine fires, suction increases and lifts the starter air
valve (20) against the spring (1), admitting additional
air through the starter air jet drillings (Ga).

When the engine starts, push the choke control back
about one quarter of its travel, thus bringing the starter
unit into the intermediate position (see also under
“Use of the Controls for Engine Starting™), when the
spring loaded ball engages the register in the operating
lever (21). This movement rotates the starter disc
valve (19), when the slot in the disc valve aligns with the
channel (2), and the two small drillings, one in the valve
and the sccond in the body, are brought into circuit to
feed from the channel (3) into the channel (17) via the
disc valve slot. Thus in this position the volume of

i from ch 1(3) is iderably reduced and
air is admitted to the capacity of the air jet drillings
(Ga). Additional air is supplied into the starter unit

hrough ch 1 ing the air drawn
through the air jet drillings (Ga), via the elongations
in the starter air valve,

The vehicle may now be driven away without diffi-
culty although the engine is still cold, due to the engine
depression acting on channel (2) when the throttle is
opened, drawing an additional supply of mixture out
from the starter unit, via the small drillings and the slot
in the disc valve (19) into the channel (2) to meet the
engine requircments. At the same time the depression
acting on the outlet port (17) continues to draw mixture
from the channel (3), which combines with the air
drawn from the starter air jet drillings (Ga).

As the engine warms up, the choke control should be
moved progressively towards the full off position. The
rotation of the starter disc valve (19) gradually reduces

The Idling Circuit. This circuit supplies through the
idling orifice (14), the mixture required for idling when
the engine is warm. It also provides through the by-pass
orifice (15) the mixt quired as the throttle valve is
first opened, but before it opens enough for the main
spraying orifices (5) to begin to discharge. This ensures
smooth transfer from the idling circuit on to the main
spraying system, Fuel is supplied from the reserve well
(18), metered by the pilot jet (g), while the air bleed
(u) provides pre-emulsion. When idling, emulsifying air
is also drawn in through the by-pass orifice (15), the
volume of all this mixture being controlled by a screw
(13). On leaving the orifice (14) the emulsion is mixed
with air passing round the throttle valve (16), this being
held slightly open by an adjusting screw on an abutment
plate at the end of the throttle spindle. As the throttle
valve is opened, engine depression, or suction is directed
to the by-pass orifice (15), which discharges additional

i to bal the i d volume of air passing
the throttle valve (16), until the valve has opened
sufficiently for the main spraying system to come into
operation.

The Main Spraying Circuit. As the throttle valve (16)
is opened further, air speed through the venturi, or
choke tube (4) i and the depression acting on
the orifices (5) draws fucl from the float chamber,
through the main jet (Gg) into the spraying well via
the reserve well (IB). Simultancously air enters the
emulsion tube (6), via the correction jet (a) and passes
out through the holes in the emulsion tube into the
annulus, which forms the spraying well, where it emul-
sifies with the fuel and is discharged from the spraying
orifices (5). As the engine speed increases the fuel
fevel in the well (18) drops and uncovers the remaining
holes in the emulsion tube, in this way additional air
enters the fuel stream and corrects the output from the
main jet according to engine speed and load.

The Accelerating Pump. The accclerating pump
injects, from an injector (8) sitvated adjecent to the
main spraying orifices (5), a small quantity of fuel into
the main air stream to supplement the main jet output
at the moment of acceleration.

The lerating pump is hanical in operation
and ists of a pump L (11) and a pump
spring (10} operating in a suitably designed chamber
secured to the carburcttor body by four screws. Fitted
externally is a pump lever (12) and an actuating rod,
the latter being the connecting link between the throttle
spindle actuating lever and the pump lever (12).

the volume and richness of the pp gh
the small drillings and the slot in the disc valve (19),
and together with the reduced area of the quadrant
shaped outlet recess, have the effect of slowing the
engine down as it warms up.
The degree of enrich ipplied by the

from the channel (2), decreases as the valve (19) is
rotated from the intermediate position to the full off
position. When the control is moved to the full off
position, i.e., pushed fully home, the starter disc valve
(19) rotates and blanks off the channels (3 and 17), thus
placing the starter unit out of circuit.

On d ing the accelerator pedal the actuating
rod and pump lever (12) displaces the pomp membrane
(11} against the pump spring (10) and in so doing forces
fuel through the pump jet (Gp} and the pump injector
(8) into the main air stream, ensuring a condition of
rapid and smooth acceleration.

The bleed valve (Ci) acts as a metering device allowing
fuel to bleed back to the float chamber during gradual
accelerator pedal operation, when a supplementary
supply of fuel is not required.

When the accelerator pedal is depressed sharply
however, the volume of fucl displaced by the membrane
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(11) is greater than that allowed to bleed back to the

circulation to form a sludge. The cleansed air is sucked

float chamber, Due to the pre-determined ratio b
the membrane displacement and the volume of fuel
allowed to bleed back through the bleed valve (Ci), the
correct amount of fuel will be injected into the main air
stream according to the rate at which the accelerator
pedal is depressed.

When the 1 pedal is 1, the pump
spring (10) re-asserts itself, moving the membrane (11),
thus allowing fuel to enter the accelerator pump
charmber, via the bleed valve (Ci), in readiness for the
next acceleration requirement.

The Float Chamber. The level of fuel in the float
chamber is controlled by the slight rise and fall of the
flat, closing, or opening the needle valve (9) to cut off,
or admit fuel from the lift pump as required.

Oil Bath Air Cleaner (see Fig. C.17).

The oil bath type of air cleaner is fitted to these
models and operates as follows:

Dust laden air enters the cleaner through the opening
beiween the oil container and the top cover. It then
passes downwards through the annular passage,
striking the oil lying above the shelf, and then reverses
upwards into the filter element through the opening.
Any dirt, or grit which is not precipitated into the oil
when the air reverses above the shelf is caught on the
wetted mesh of the filter element and washed back into
the oil container bowl sump, where it gravitates out of

out through the filter el t and the top cover,

ing to the cart via the o ing hose.
The filter element is automatically oiled and washed
by oil carried up by the incoming air.

The purpose of the shelf, above which the oil level
rises approximately § in. (3 mm.) is to regulate the
quantity of oil that is drawn into the element and
thereby prevent oil being drawn through the filter
element and into the carburettor feed passage.

USE OF THE CONTROLS FOR ENGINE
STARTING

Starting from Cold at Temp Below Fi zin
Place the choke control in the *Full Rich™ position
{full out). DO NOT TOUCH THE ACCELERATOR
PEDAL. Operate the starter motor. When the engine
starts, push the choke trol into the intermed
position (located by a marked resistance to the push on
the choke control), If the engine is to be warmed up
stationary, wait for a few seconds and then push the
choke control in, to a position t “Intermediate”
and “Full Of™, so that the engine is running at a
“fast-idle” speed. If the vehicle is to be driven away at
once, do so with the trol in the “T diate™
position, pushing the control in progressively after the
vehicle is moving. The warmer the engine becomes the
further the control can be pushed home. With the

A

Fig. Ca7. Air cleaner arrangement, showing the air fow
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control just out from the “Full Off*" position, a “fast-
idle™ is provided to prevent stalling in the first minutes
of running, ic., at traffic lights, or other compulsory
stops. Push lhc control right home as soon as the

engine will idle Ily, thus p 2 ¥
wastage of fuel.
Starting from Cold at T Above Fi

This may normally be carricd out with the control in
the “Intermediate™ position. Soon after the engine has
started the control should be pushed in progressively, a
short distance at a time, so that a “fast-idle" is obtained.
Push the control right home as soon as the engine will
idle normally, thus preventing unnecessary fuel wastage.
Hot Re-starting. Do not use the choke control. If
an i diate start is not obtained, keep the accelerator
pedal partly depressed during the next attempt.
Important: Do not under any circumstances agitate the
accelerator pedal, atherwise fuel will be delivered

2. Place the starter unit operating lever in the position
that it would occupy when the device is not in use, Le.,
pushed rearward as far as possible.

3. Pull the operating knob away from the instrument
panel about } in. (3 mm.) then connect the cable 1o the
operating lever.

4. Check the “choke” operating positions as follows:

(a) Pull the operating knob out to its full extent and
check that the starter operating lever is against its
front stop.

(B) Press the operating knob towards the instrument
panel, noting that resistance is felt in the approxi-
mate intermediate position.

(c) Press the operating knob fully home and check that
the starter operating lever is against its rear stop.

To Adjust—Hand Throttle Control. With the control
knob d right home and the accelerator pedal in

into the ind ifold from the hanicall
: g pump, resulting in possibl
ﬂoodmgnf!heensmc

ADJUSTMENT TO THE CARBURETTOR
WHILST IN POSITION
Accelerator Linkage,

If the accelerator linkage is disturbed at any time, the
rod between the linkage and throttle valve operating
lever must be reset so that with the accelerator pedal
closed, the throttle valve is also closed. To adjust
proceed as follows:

1. Ensure that the accelerator pedal is in the closed
position. This will normally be held closed by a spring.

2. The throtile valve must also bc in the closed

the closed position, connect this cable to the throttle
operating lever in the following manner:

1. Secure the outer cable screwed ferrule to the abut-
ment bracket with the nuts,

2. Thread the inner cable through the throttle lever
barrel.

3. Fit the stop to the inner cable so as to give a clear-
ance of approximately 4 in. (1-5 mm.) between the stop
and the barrel on the throttle operating lever,

To Adjust—Slow Running. The slow running adjust-
ment is effected by making alternate adjustments to the
setting of the slow running adjustment screw and the
mixture, or volume control screw (see Fig. C.22). Before

it is y to have the engine well

position. This is ined byl g lever
as far as possible with r.he slow runnulg adjnstmenl
screw (see Fig. C.22), screwed out so as not to foul the
carburettor body. Ensure the stop on the inner cable of
the hand throttle control does not restrict the closing
of the throttle valve.

3. Disconnect the rod from the operating lever, and
holding the lever in the position attained in para. 2,
slightly depress the aceelerator pedal, adjusting the ball
joint at the lower end of the rod so that the upper end
can be re-inserted into the operating lever without
strain. Fit the thackeray and plain washers, and sccure
the operating rod using a new split pin. Check the
operation of the accelerator linkage by depressing the
accelerator pedal fully, ensuring that the throttle valve
is fully open as indicated by the throttle maximum stop
contacting the carburettor body.

4. Adjust the carburettor slow running and the hand
throttle control as described below.

Carburettor Controls.

To Adjust—Choke Control. Connect and adjust this
control as follows:

L. Sccure the end of the outer cable in the abutment
arm on the starter unit cover.

warmed up.

The Slow Running Ady Serew is d on
the throttle abutment plale and limits the closing of the
throttle valve, thereby de:.cnmnmg the |dlmg speed of
the engine. By screwing it in, the engine speed will
increase, and vice versa,

The Mixture, or Volume Control Screw is the spring-
loaded knurled-headed screw in the throttle chamber,
As its name implies, it enriches, or weakens the idling
mixture, by anti-clockwise, or clockwise rotation, i.e.,
screwing outwards to enrich and vice versa.

Too weak a mixture is recognised by the irregular
behaviour of the engine, and the tendency to stail.
Over-richness will cause the engine to “hunt” and tend
to stall when the “hunt” becomes excessive.

To co-ordinate the two controls, proceed as follows:
L. With the engine thoroughly warmed wp and still
running, screw in the slow running adjustment screw
slightly, 1o increase the engine speed.

2, Unscrew the volume control screw until the engine
begins to “hunt”, then screw it in progressively until the
engine fires evenly.
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3, Unscrew very slowly the slow running adjustment

screw Lo decrease the engine speed to approximately

500 r.p.m. Do not attempt to run the engine at too low

a speed.

4. If the engine “hunts™ slightly, screw in the volume

control screw a little further. In no case should the screw

be screwed right home,

Note: Before attempting to adjust the idling setting, it
is essential to check the condition of the sparking
plugs and adjust the plug gaps carefully, also the
contact breaker points.

FUEL TANK
To Remaove.
1. Drain the contents of the tank at the plug provided
into a sujtable clean container.
Nate: If & tank is being removed for cleaning purposes
leave about 4 gallon (2 litre) of fuel in the tank
and refit the plug.

2. Disconnect the filler hose from the tank filler pipe,
after releasing the hose clips.

3, Disconnect the fuel feed pipe from the suction pipe
union on the rear face of the tank.

4. Ensure that the ignition switch is in the “‘off™
position, then disconnect the cable from the fuel gauge
unit at the connector provided.

5. Support the tank and unscrew the locknuts from the
setscrews, which clamp the top and bottom straps.
Ease the straps clear, and Iift away the tank,

To Dismantle.

1. Remove the tank gauge unit after withdrawing the
screws securing the unit in position. When lifting out
the gauge unit, be careful not to damage the float, or
arm, as this would cause a false reading on the fuel
gauge on re-assembl

2. Release the filler neck and hose from the body side
panel if necessary, after slackening the appropriate hose
clips.

3. The blanking plug and washer on the upper t‘aoe of
the tank need not be d unless repl are
necessary.

and Overhanl.

1. Clean the tank thoroughly internally and externally.
The former is most important and can be accomplished
by shaking the tank vigorously with approximately 1
gallon (2 litre) of fuel inside, then still swirling the fuel
from side to side in the tank, drain away all the fuel and
blow out the tank with compressed air. After cleaning
the tank inspect it for splits and other damage.

2. Blow through the suction pipe to ensure that it is
clear of obstructions.

3. Examine the filler neck and the filler hose for signs
of damage, or deterioration and renew as necessary.

4. Ensure that the breather pipe is clear of obstruc-
tions, using a suitable length of stiff wire and finally
blowing through with compressed air.

To Re-assemble.

1. Fit the gauge unit to the tank using a new gasket, so
that the cable connector on the unit faces rearward
when fitted to the tank.

2. Assemble the filler neck, and the filler hose to the
body side panel.

3, Ensure that the sealing washcrs on the blanking and
drain plugs are in good condi gif Y.

To Refit.

Refit the tank by g the
ensuring that the strips of felt arein position between the
supports and the tank. Do not overtighten the straps
as this is liable to distort the tank,

FUEL LIFT PUMP

To Test in Position.

1. Disconnect the delivery pipe to the carburettor at
the pump end, leaving a free outlet from the pump.

2. Rotate the engine, when there should be a well
defined spurt of fuel from the outlet union for every two
revolutions of the engine crankshaft.

3. If the lift pump should fail to deliver fuel to the

carburettor the following points must be first checked

before removing the lift pump from the engine:

(a) That fuel is available in the tank and the unions on
the pipe from the tank to the lift pump are fuel tight.

STIRRLP
RETAINER

HAND PRIMING
LEVER

Fig. C.18. Removing the filter bowl and gauze
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(b) The lift pump filter gauze is clean and that the
gasket seating the sediment bowl is in good condi-
tion and not hard, or otherwise deteriorated (a
defective gasket will allow air to enter the pump).
Renew the gasket if necessary.

{¢) The action of the lift pump, if still uncertain in

peration, entails the 1 of the pump from the
engine for detailed examination and overhaul.

To Clean the Filter Ganze and Glass Sediment Bowl.

1. Slacken the securing nut on the stirrup retainer,
swing the retainer to one side and remove the glass
sediment bowl.

2. Remove the filter gauze and the bowl gasket from
the lift pump cover. Wash the filter gauze in clean fuel
and blow dry with compressed air. Thoroughly clean the
filter bowl and the cover recess to remove all sediment
present and ensure that the bow] gasket seating on the
pump is free of all foreign matter.

i Rc{il the bowl gasket and the filter gauze on to their
fespective seatings, noting that the gasket must be
renewed if hard, or deteriorated in any way. Place the
filter bowl in position and secure by means of the
stirrup relainer. Tighten the securing nut just suffi-
f::enli_y to make a tight sealing joint, as excessive tighten-
ing will cause a rapid deterioration of the bowl gasket.

Hand Priming Lever.

The hand priming lever shown in Fig, C.18 is for use

when, for any reason, the carburettor float chamber, or
pump bowl has been drained, or become empty. A few
upward strokes on the priming lever on these occasions
will fill the float chamber with fuel and ensure easy
starting, without prolonged use of the starter unit and
consequent excessive current drain on the battery.
) Ow'u?g to the special construction of the pump it is
impossible to overfill the carburettor, and after several
strokes on the priming lever this will become free
indicating that the carburettor float chamber is full,
Should it be found that the hand primer will not operate,
turn the engine one revolution, thus freeing the pump
connecting link mechanism from the pump rocker arm
and the eccentric on the engine camshaft.

To Remove,

1L _Baisc the bonnet (hood) and secure in the open
position.

2. Disconnect the fuel pipes from the unions on the
inlet and outlet passages of the pump,

3. Remove the two nuts and washers securing the lift
pump to the cylinder block and lift away the pump,

complete with the joints and the heat insulator.

To Dismantle.

Before commencing to dismantle the lift pump,

thoroughly clean the exterior surfaces of foreign matter,

1. Make a file mark across the two flanges of the
pump body for location purposes on re-assembly,

2. Remove from the cover of the pump assembly, the
filter bowl, gasket and filter gauze, after first unscrewing
the nut and swinging the stirrup retainer to one side.

3. Remove the six securing screws and separate the
two halves of the pump assembly.
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Fig. C.19. Fuel lift pump details
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4. Turn the diaphragm unit through an angle of 90°,
when the pull rod may be disconnected from its securing
slot in the connecting link and withdrawn. Remove the
diaphragm spring.

Note: Do not attempt to separate the diaphragm layers.

5, Remove one of the spring retaining clips from the
rocker arm pin and withdraw the pin.

6. Test the diaphragm spring, although this part very
rarely requi 1. When ing the spring
ensure that the replacement is of the same colour and
consequently the same strength as the original.

7. All gaskets should be renewed as a matter of routine.

To Re-assemble.

6. The rocker arm spring and the [
together with the rocker arm and the connecting link
may now be removed from the body.

9. Withdraw the valve retainer screws from the inside
of the cover of the pump assembly and remove the
retaining plate, valve blies and valve ining
gaskel.

Inspection and Overhaul.

Thoroughly clean all parts in clean paraffin, then
proceed as follows:

1. Check the diaphragm for hardening, or cracking.
If it shows signs of either of these conditions, it must
be renewed.

2. Where any part of the hand priming mechanism is

broke the complete set of parts must be renewed, the

other ends of the spindle being riveted over on original
i i

L A ble the valve retainer gasket, the valves and
the valve retainer, then secure in position with the two
retaining screws.

2. Locate the connecting link, the packing washers,

the rocker arm and the rocker arm return spring in the

pump body. Insert the rocker arm pin through the
aperture in the pump body, at the same time engaging
the packing washers, connecting link and rocker arm.

Secure the pin in the body with the two spring retaining

clips.

Note: Fitting of the rocker arm pin can be simplified if a
piece of rod <24 in. (6 mm.) in diameter is inseried
through the pin hole in one side of the pump body
so as to engage the components, then push the
rocker arm pin into position from the opposite
side.

3. Position the diaphragm spring in the pump body.

4. Place the diaphragm unit over the spring (pull rod
d Is) and centre the upper end of the spring in

assembly to locate the various p he
priming lever return spring is renewable separately.

3, Examine the rocker arm, connecting link, and the
rocker arm pin for signs of wear. If badly worn, renew.
The rocker arm pin should be a light interference fit in
the pump body. Check the condition and tension of the
rocker arm return spring and renew as necessary.
Mate the coupling on the end of the diaphragm pull rod
with the slot provided in the connecting link, and
ensure that the tension of the spring blade is such as to
hold the pull rod end in firm contact with the connecting
link, thus eliminating any noise from this point during
operation.

4. Examine the diaphragm rod oil seal discs in the
bottom half of the pump body for deterioration and
renew if necessary, in the following manner:

(a) Relieve the staking securing the oil seal retaining
cup in the body.

(#) Prisc out the retainer and remove the two layers of
the seal.

(¢) Fit the new pair of oil scal discs and also a new
retainer, if the original part was damaged during
removal operations. Stake over the body metal in
four places to secure the retainer in position.

5. The valve assemblies cannot be dismantled, but
should be tested for an air-tight seal by suction, and
renewed, if necessary.

o
the lower cup of the diaphragm unit.

S. Press d ds on the diaph at the same
time turning the assembly to the left in such a manner
that the slots on the pull rod engage the forked end of
the ting link, ulti ly turning the unit a
complete quarter turn to the left. This procedure
correctly positions the pull rod in the connecting link,
and at the same time permits the alignment of the holes
in the diaphragm with those in the pump body flange.
Note: When first inserted the diaphragm should be at
the position shown in Fig. C.20, after turning the
diaphragm unit through 90° to the left, the
“tah™ should align with the lug on the pump
body and be in the position shown by the dotted
lines.

6. The two sub-assemblies of the lift pump are now
ready for fitting together and this is carried out as
follows:

(a) Push the rocker arm towards the pump body until
the diaphragm is level with the body flange.

(b) Place the cover of the pump into the correct position
as shown by the mark made on the flanges before
dismantling.

(c) Install the cover securing screws and spring washers
and tighten the screws until the heads just engage the
spring washers.
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{d) Continue to push the rocker arm firmly towards the
pump body so as to hold the diaphragm at the
bottom of the stroke, and while held in this positi
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the camshaft eccentric, otherwise the rocker arm may
become trapped when the pump securing nuts and
hers aro tigh 1

finally tighten the cover securing screws alternately
and securely. After assembly, the edges of the

NING DIAPHRAGM
90 TURN TO LEFT

AFTER TURI
THI H

Fig. C.20. Fitting the diaphragm 1o the pump hody

diaphragm should be roughly flush with the outer
edges of the two clamping flanges. Any appreciable
protrusion of the diaphragm indicates incorrect
fitting, in which case the securing screws must
be released, and special care paid to maintaining
inward pressure on the rocker arm, while the
securing screws are re-tightened alternately and
securely.

7. Refit the filter gauze, a new gasket and the filter
bowl to the cover, ensuring that an air-tight joint results
between the bowl and the gasket.

Testing the Fuel Lift Pump after Re-assembly.
To carry out this operation refer to the instructions
given under the identical heading on page C.11.

‘To Refit.

To install the fuel Lift pump, reverse the removal
procedure, using new joints to face the heat insulator,
positioned between the pump and the cylinder block,
noting the following points:

1. Ensure that the rocker arm bears correctly against

2. After refitting the pump, hand prime at the lever
provided, to fill the glass bowl and the carburettor
float chamber. Run the engine for a short time and
examine the pipe unions on the lift pump for the
possibility of fuel leakage.

3. From the foregoing description of the operation of
the lift pump it will be appreciated that the b of
fuel at the carburettor is determined by the spring (11,
see Fig. C.19), and the further this spring is compressed
the greater will be the pressure. All parts of the Lift
pump and the cylinder block are hined to defini
limits, It will, b , be appreciated that -
stances might arise in which all the lower limits exist
on one particular engine, with the result that the spring
will be d on the d i stroke to a greater
cxtent than is normal, resulting in an excess pressure at
the carburettor.

Excessive fuel lift pump pressure can be a cause of
heavy fuel consumption. This can be checked and if
necessary rectified, as follows:

(@) Disconnect the pipe to the carburettor at the lift
pump.

() A suitable pressure gauge calibrated upto 6 Ib.fsq.1n.
(5 kg./sq. em.) should then be connected to, and as
near as possible on the same level with, the outlet
union on the lift pump.

(¢} Rotate the engine on the starter unit, when a reading
of 24 to 34 Ib.fsq. in. (-176 to -246 kg./sq. cm.)
should be recorded on the gauge.

(d) To remedy excessive fuel pump pressure, it is ad-
visable to first overhaul the fuel lift pump in order 1o
ensure that the diaphragm has not stiffened in
service.

Should the diaphragm condition be satisfactory
on inspection, additional flange gasket(s), may be
inserted between the pump flange and the cylinder
block on refitting, until the correct pump delivery
pressure of 24 to 34 Ib.fsq. in. (176 to -246 kg./
sq. cm.) is obtained. As a general guide cach
additional packing reduces the outlet pressure by
1 Ib.fsq. in. (-035 kg./sq. cm.).

Care should be taken to avoid the use of excessive

bers of joints as packings b this will lead

to staryation under full throttle conditions, Always

check the p ding on letion of the
packing operation.

Important: Tt must be clearly understood that the actual
mounting on the engine affects the output pressure of
the pump and thus these tests cannot be carried out
unless the pump is mounted in its normal position.
The use of jigs, or other fixtures for testing AC-
Deleo pumps will not necessarily give the same results.
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CARBURETTOR

To Remave.

1. Raise the bonnet (hood) and suitably support in the
open position.

2. Slacken the hose clips, remove the rubber hose from
the carburettor and after freeing the hose from the
rocker cover breather pipe and the air cleaner cover,
withdraw the hose from the vehicle,

3. Disconnect the distributor vacuum pipe at the
union in the carburettor throttle chamber.

4. Release the split pin that secures the operating rod
to the carburettor throttle operating lever, withdraw the
plain and thackeray washers, and disconnect the opera-
ting rod from the lever. Observe the location of the
washers so that they may be re-assembled in their
original positions.

5. Release the choke inner cable from the starter unit
operating lever and also release the cable outer casing
from the abutment arm integral with the starter unit
cover.

6. Remove the stop on the end of the hand throttle
control inner cable and the setscrew securing the cable
abutment bracket to the cast carburettor adaptor.
Position the hand throttle control and abutment bracket
clear of the manifold.

7. R the nuts ing the cart to the
studs on the cast adaptor, and then lift away the
carburettor and joint.

6. Remove the nut and lift away the accelerating pump
actuating lever, complete with the rod and spring, from
the throttle valve spindle, also the flat washer.

7. Remove the pump jet, the starter petrol jet, economy
jet blank and the bleed valve assembly, together with
their seating washers,

Note: The economy jet blank is the hexagon headed
plug fitted adjacent to the aceelerating pump at
the front of the carburettor.

8. Remove the pilot jet and the main jet carrier with
its seating washer. The main jet can be unscrewed
from its carrier.

9. Remove the injector tube assembly, complete with
the non-return ball valve, afier releasing the securing
screw and withdraw the tube assembly seating washer
from the recess in the top face of the carburettor body.

10. Unscrew the four screws securing the throttle
chamber to the body then sef the two components,
together with the heat insulating washer and the two
gaskets,

11. Remove the choke tube locating screw, and from
the bottom of the carburettor body push out the choke
tube.

12. Remove the four screws, one at each corner of the
starter unit, and remove the unit,
To dismantle proceed as follows:
{a) Remove the locknut securing the starter operating
lever to the spindle, when the locating steel ball and
spring will be released.

8. Remove the cast cart adaptor as required
from the ifold, after releasing the nuts and wast
Separate the joint.

To Dismantle (see Fig. C.21).

L Remove the three setscrews securing the float
chamber cover, which can then be lifted clear. If
desired, the pilot jet air bleed can be removed from the
top face of the carburettor body, whilst the needle
valve may be unscrewed from the float chamber cover.

2. Lift away the float chamber cover gasket. It is
advisable 10 renew this gasket at overhaul periods.

3. Withdraw the float and arm assembly, together
with the float arm spindle from the float chamber,

4. Unscrew the air correction jet and invert the car-
burettor, when the emulsion tube will drop out.

5. Remove the split pin securing the actuating rod to

the pump lever. Remove the four securing screws, one

at each corner of the accelerating pump, and withdraw
the pump unit together with its gasket from the
carburettor body.

Note: The two screws, one at each side of the pump,
hold the components together and should not
be removed. If the pump is found to be faulty
in operation, it must be renewed as a complete
unit.

(b) Sep the cover from the starter unit body,
remove the circlip from the spindle, and withdraw
the disc valve assembly from the starter unit body.
It should be noted that the disc valves are held on the
spindle by peening, and no attempt must be made to
separate these components. If trouble is suspeeted
with this unit it must be renewed as a complete
assembly,

13. Remove the nut from the throttle spindle and lift
away the throttle lever, the throttle abutment plate and
the flat washer.

I4. It is pot advisable to remove the throttle valve
from the throttle chamber as the screws securing the
throttle valve are peened over. Should, however,
removal become necessary, release the two securing
screws and withdraw the throttle valve through the
bore of the throttle chamber, which will allow the
spindle to be withdrawn.

Inspection and Overhaul.

1. All jets and internal ducts must be clear and where
possible clear them with compressed air.

Do not use wire, or similar material for this purpose.

2. Clean the float chamber, removing all trace of
sediment.
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3. Examine the float which must be free from dents
and punctures, Renew if faulty.

4. Check the needle valve. If the needle sticks in the
body, or any other fault is apparent, remew as &
complete unit.

5. Check the volume control screw. If visible signs of
“scoring” are apparent on the tapered portion, the
serew should be renewed.

6. If the throttle valve spindle is a slack fit in the
throttle chamber housing, it will invariably be found
that there is also wear inside the throttle chamber,
which will necessitate the renewal of the throttle

P

7. If on inspection the accelerating pump is faulty in
operation, or leakage is evident, the pump must be
renewed as a complete unit.

8. Inspect the pump actuating rod spring and renew
iff weak or broken.

9, Check the carburettor mounting flange for dis-
tortion and true if necessary.

MEEDLE VALVE

VOLUME MAIN JET
AR LaNTROL EARnEh
SCREW SCREW

Fig. C.22. Rear view of the carburettor, showing the jets
and slow running adjustment screws

10. Renew all the gaskets and fibre washers and ensure
that when fitting, all traces of the original gaskets are
removed.

To Re-assemble.
To r ble the cark reverse the dis-
mantling procedure cbserving the following:

1. The hole in the throttle lever must mate with the
dowel on the abutment plate.

2. When re-assembling the jets, ensure that the jet
seating washers are in position.

3. When locating the starter operating lever on to the
flats of the disc valve spindle, ensure that the quadrant
shaped recess in the starter disc valve is positioned
furthest away from the cable fixing on the operating
lever (see Fig. C.23).

OPERATING CABLE
TEvEn CaBLE STARTER ABUTMENT ARM
FIXING END UNIT ON COVER

OPERATING LEVER DisC QUADRANT
REAR STOP

. C.23, The starter unit, showing the correct re-assembly
R position of the disc valve in relation to the starter

operating lever

4. Ifthe throttle valve and spindle have been removed,
it will be necessary to renew the securing screws and
spindie due to stripped threads. Ensure that the new
securing screws are peened over aﬂelr fitting, to prevent
any possibility of their loss into the induction manifold.

5. Ensure that the heat insulating washer is correctly
positioned between the throttle chamber and the
carburettor bady, i.e., the two small holes in the washer
must align with the corresponding holes in both
assemblies. Also assemble the new gaskets above and
below the heat insulating washer.

6. Fit the flat washer to the rear projection of the
throttle spindle, then secure the throtile abutment plate
and the throttle lever to the throttle spindle.

7. Fit the flat washer to the front projection of the
throttle spindle, engage the actuating rod with the slot
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in the pump lever and then secure the accelerating pump
actuating lever on to the throttle spindle so that the
lever end carrying the ing rod is positioned
towards the carburettor mounting flange. Ensure that
the washer and the spring (located with the larger
diameter coiled end outwards to abut the pump lever)
are in position on the actuating rod prior to fitting.
Finally secure the actuating rod in the pump lever
using a new split pin positioned in the outermost hole
in the rod.

STARTER
MLET STARTER OPERATING
UNION umIT LEVER

STARTER

ECONOMY
JET BLANK PETROL JET
Fig. C.24. ﬁmmn&mm.mwmim and

8. At this stage before refitting the float chamber
cover, check the pump operation by filling the float
chamber with fuel and manually operating the acceler-
ating pump lever. A jet of fuel will be seen to emerge
from the injector tube assembly with each operation
of the pump lever. If this does not occur, check the
bleed and non-return valves for correct operation and
the passages for blockage.

9. When fitting the float chamber cover gasket, ensure
that the holes in the gasket align with the corresponding
holes in the cover and body components.

To Refit.

Reverse the removal procedure, noting the following:
1. Fit a new joint between the cast adaptor and the
inlet ifold face, and t the cast adaptor and
the carburettor flange, ensuring that the mating faces
are clean.

2. Re-connect the choke control and the hand throttle
control, and adjust as detailed on page C.24.

3. Check the throttle linkage for lost motion on com-
pletion of the refitting operation.

4. Finally start the engine and when thoroughly warm,
adjust the slow running, as detailed on page C.24.

OIL BATH AIR CLEANER

The oil bath type of air cleaner is fitted as standard
equipment on all KAL Models and is bracket mounted
to the scuttle on the right hand side.

To Clean and Re-oil the Air Cleaner.

The intervals at which the air cleaner needs to be
serviced will vary according to the conditions under
which the vehicle is operating. For town work, or
arcas where the roads are good, every 6,000 mile
(9,000 km.) can be taken as a guide for servicing the
air cleaner, although in territories where the roads are
bad and dust is prevalent, servicing should be carried
out more frequently.

1. Slacken the two clips securing the rubber hose (air
cleaner to carburettor) and remove the hose, freeing at
the same time the rocker cover breather pipe.

2. Remove the nut and bolt securing the air cleaner
in the strap of the support bracket, and lift away the
air cleaner assembly.

3. Release the wingnut in the top cover recess. Lift
away from the oil container, the top cover and filter
tlement,

4. Rinse the filter element in clean petrol (gasoline),
or paraffin (kerosine), and then dry thoroughly by
blowing through the clement gauze with compressed
air, in the reverse direction to the normal air flow.
Inspect the joint at the head of the element centre tube
and renew if deteriorated in any way.

5. Empty the oil from the container and clean out
any sediment collected in the sump of the oil container,

6. Refill the iner with the fed grade
of clean engine oil to the level indicated on the inside,
by the arrow.

7. Install the el It is not 'y to oil the
element as this is done automatically when the engine
is re-started.

8. Locate the top cover in position using a new joint
if the old one has deteriorated. Tighten the wingnut
only until the cover and element joints arc seated. Do
not over-tighten, or distortion of the components may
result, together with the rapid deterioration of the
Jjoints,

9. Refit the air cleaner to the support bracket.
Reconnect the air cleaner outlet hose. Secure the air
cleaner in the support bracket, do not over-tighten the
strap, but tighten only until the air cleaner is gripped.

To Remove.

L. Raise the bonnet (hood) and suitably support in the
open position.

2. Slacken the two clips securing the rubber hose (air

cleaner to carburettor) and remove the hose, freeing at
the same time the rocker cover breather pipe.
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3. Remove the nut and bolt securing the air cleaner
in the strap of the support bracket and lift away the air
cleaner assembly,

Overhaul.
1. Release the wingnut in the top cover recess. Lift
away from the oil container, the top cover and filter
element.

2. Rinse the filter element in clean petrol (gasoline), or
paraffin (kerosing), and then dry thoroughly by blowing
through the element gauze with compressed air, in the
reverse direction to the normal air flow. Inspect the
joint at the head of the element centre tube and renew
if deteriorated in any way.

3. Empty the oil from the container and clean out any
sediment collected in the sump of the oil container.

P.728

and bracket assembly is mounted on the right hand
front engine mounting leg, and on L.H.D. Models
only, a cr haft is d to the cylinder head above
the clutch housing.

To Remove and Dismantle.

Raise the bonnet (hood) and securc in the open
position. Release the internal engine cowl from its
anchorage.

On R.H.D. Models disconnect and remove the
accel linkage, pre fing as follows:

1. Release the throttle return spring from its locations.

2. Remove the operating rods, carburettor throttle
lever to relay shafl, and relay shaft to accelerator pgdal
at the ball joints, observing in the case of the connection,

TOP COVER

-

COVER GASKET

FILTER ELEMENT

-

*

ELEMENT JOINT

5 DL CONTAIMNER

Fig. C25.  Air cleaner details

4. Refill the iner with the reco ded grade
of clean engine oil to the level indicated on the inside,
by the arrow.

5. Install the el It is not y to oil the
element as this is done automatically when the engine
is re-started.

6. Locate the top cover in position using a new joint
if the old one has deteriorated. Tighten the wingnut
only until the cover and element joints are seated. Do
not over-tighten, or distortion of the components may
result, together with the rapid deterioration of the
joints,

To Refit.

Reverse the removal procedure, but do not over-
tighten the support strap, tighten only until the air
cleaner container is gripped.

ACCELERATOR LINKAGE

The accelerator pedal shaft is centrally supported in
the hollow shaft of the pedal group on R.H.D. Models,
whilst on L.H.D. Models the accelerator pedal incor-
porates a bushed boss and is mounted on the shaft of
the pedal support bracket. The accelerator relay shaft

operating rod to throttle lever, that the split pin must
be removed before the rod can be disconnected. It is
important to note the location of the plain and thackeray
washers, in order to facilitate their correct positioning
on re-assembly. When removing the operating rod
(relay shaft to accelerator pedal), observe for assembly
purposes that the spring anchor plate is secured by the
rod ball joint on the accelerator pedal lever.

3. Release the relay shaft bracket from its location on
the front engine mounting leg and lift away complete
with the relay shaft and levers.

4. Remove the Mills pin from the relay lever, and
withdraw the shaft and lever assembly, thus freeing the
relay lever and the washers. The angular position of the
levers must be noted so that the new components may
be similarly located and drilled, also observe the position
of the plain and thackeray washers in order to ensure
correct re-assembly.

5, Release the pedal pad from the accelerator pedal.

6. Tap out the Mills pin securing the lever to the inner
end of the accelerator pedal shaft, the lever and

ithdraw the di piece. The lar position of the
lever in relation to the accelerator pedal must be noted,
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in order to ensure correct assembly and location when
drilling the ncw components. Lower the accelerator
pedal through the toc panel and from beneath the
vehicle, withdraw the accelerator pedal shaft outward
from the pedal support bracket.

7. Itshould be noted that the accelerator pedal shaft is
supported in two bushes, one pressed in each end of the
pedal support bracket shaft. If wear exists on these
bushes, the pedal support bracket must be removed and
overhauled, proceeding as follows:

{2) Remove the clutch pedal from the support bracket
as detailed in the “Clutch and Propeller Shaft”
section, under the sub-heading “Clutch Pedal and
Linkage—R.H.D. Modcls”.

{B) Rzmow. the brake pedal from the support bracket
see “Brakes™ section).

(c) Release the brake master cylinder supply pipe from
the clip on top of the pedal support bracket.

(d) Release the pedal support bracket and shaft assem-
bly from the frame sidemember and lift clear,

{¢) To withdraw the internal bushes from the pedal
shafl, screw a suitable size tap into each worn bush
in turn to provide a purchase for extraction.

(f) The new bushes must be pressed into the shaft,
ensuring that each bush in pressed in flush with the
end of the shaft.

Note: Completely immerse the new bushes in thin
oil for 24 hours prior to fitting to allow the
pores of the new bushes to fill with lubricant.
Do not ream the bushes after fitting, other-
wise the lubricating properties of the bushes
will be destroyed.

(g) If wear is evident on the outer diameter of the pedal
shaft, the shaft and bushes may be renewed as an
assembly, pressing the new shaft and bush assembly
into the support bracket to the dimensions as
detailed under the sub-hr.admg “Clutch Pedal and
Linkage—R.H.D. Models”, in the “Clutch and
Propeller Shaft™ section.

On L.HD. Models disconnect and remove the
accelerator linkage in the following manner:

1. Releasc the throttle return spring from its locations.

2. Remove the ing rods, ca throttle
lever to relay mn. relay shaﬂtocm&s-shnﬂ, and cross-
shafl 1o accelerator pedal, at the ball joints. Observe in
the case of the connection, operating rod 1o throttle
lever, that the split pin must first be removed before the
rod can be disconnected. [tulm;)oﬁxnttonole the
location of the plain and l.hal:keray waslms in arﬂer to
facilitate their correct
When removing the operatmg rod (relay shaft to

cross-shaft), observe for assembly purposes that the
spring anchor plate is secured by the rod ball joint on
the cross-shaft lever.

3. Release the relay shaft bracket from its location
on the front engine mounting leg and lift away complete
with the relay shaft and levers.

4. Remove the Mills pin from the relay lever and with-
draw the shaft and lever assembly, thus frecing the relay
lever and the washers. The angular position of the
levers must be noted so that the new components may
be similarly located and drilled, also observe the position
of the plain and thackeray washers in order to ensure
correct re-assembly,

51298

Fig. C.26. Accclerator podal assembly, showing the angular
disposition of the relay lever (RELD, Models)
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5. Release the cross-shafl brackets from their mount-
ings on the cylinder head, and lift away the brackets
complete with the cross-shaft.

6. Tap out the Mills pin securing the lever to the outer
end of the accelerator cross-shaft and slide off the lever
and the right hand shafl support bracket. The angular
position of the lever in relation to the cross-shaft set
must be noted in order to ensure correct assembly and
location for drilling the new components. Remove the
split pins securing the cross-shaft left hand support

RELAY LEVER

LEVER AND
i SHAFT ASSEMBLY
Fig. €27, A relay shaft

bracket, and then withdraw the shaft from the bracket,
noting the location of the one thackeray and two plain
washers to facilitate correct re-positioning on assembly.

4. Remove the clutch relay shaft and clutch pedal as
detailed in the “Clutch and Propeller Shaft™ section
under the sub-heading “Clutch Pedal and Linkage—
L.H.D. Models, Lower the accelerator pedal thmugh

vehicle to withdraw the accelerator pedal from off the
inner end of the pedal support bracket shaft.

8. Examine the accelerator pedal bush for wear, and if
wear is evident, renew, pressing in the new bush until
flush with the ends of the pedal boss.

Note: Completely immerse the new bush in thin oil for
24 hours prior to fitting to allow the pores of the
new bush to fill with lubricant. Do not ream the
bush after fitting, otherwise the lubricating pro-
perties of the bush will be destroyed.

MILLS THACKERAY PLAIN
L) WASHER WASHER

02 in. {5 men)
O APPRONIMATELT

S128T.

shawing the angular disposition of the relay levers (R.ELD. Models)

9. Inspect the support bracket shafl for wear over the
area, on which the accelerator pedal operates, renewing
the shaft if necessary as detailed under the sub-heading
“Clutch Pedal and Linkage—L.H.D. Models”, in the
“Clutch and Propeller Shaft” section, observing that the
new shaft is pressed into the support bracket to the

the toe panel when it is possible from 1 h the given.
RIGHT HAND
SORPORT BRACKET SUPPORT BRACKET

b & 7Y

u
THACKERAY I CROSS-SHAFT MILLS /

PLAIN LA
WASHER WASHER WASHER

LEVER

Si1ze8.

Fig. C.28, Accelerator cross-shaft arrangement, showing the angular dispesition of the relay levers (L.H.D. Models)
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To Re-assemble and Refit.

On R.H.D. Models these operations are a reversal of
the removal procedure, noting the following points:

1. When the accelerator pedal shaft is in position
ensure that the distance picce is located over the inner
end of the shaft, and that the lever assumes the correct
angular position as noted during dismantling operations
(sez Fig. C.26). Drill the lever and shaft, securing the
components using a Mills pin.

2, Assemble the relay lever, and the shaft and lever

bly to the support bracket, ing that the levers
assume the correct angular position (see Fig. C.27).
Drill the relay lever and shaft, securing the components
using a Mills pin. The location of the relay lever should
be such as to compress the thackeray washer to approxi-
mately -2 in. (5 mm.). The plain washer should be
positioned on the outside of the bracket abutting the
shaft lever.

L. Ensure when refitting the clutch relay shaft and
clutch pedal, that a plain washer is refitted between the
relay shaft lever and the accelerator pedal, and between
the clutch and brake pedals.

2. Use new split pins when re-assembling the cross-
shaft to the left hand support bracket, e.nsnm.n,g that the
thackeray and plain washers are located in their original
positions, Fit the right hand support bracket to the
opposite end of the shaft and assemble the lever, so that
the lever assumes the correct angular position (see Fig.
C.28). Drill the lever and shaft, securing the com-
ponents using a Mills pin,

3. Assemble the relay lever, and the shaft and lever
assembly to the support brackel, ensuring that the
levers assume the correct angular position (see Fig,
C.29). Drill the relay lever and shaft, securing the com-
ponents using a Mills pin. The location of the relay

LS THACKERAY  PLAIN

LEVER AND M
SHAFT ASSEMBLY PIN WASHER WASHER

=

RELAY LEVER

Fig. €29, Accek relay shaft

3. Use new split pins when assembling the operating
rod to the carburcttor throttle lever and ensure that the
thackeray and plain washers are located in their original
positions. Ensure that the sprmg anchor plate is
secured on the operating rod ball pin which locates in
the accelerator pedal lever.

4. Locate the return spnng between the anchor plate
itioned on the pedal lever and the
return spring bracket on the chassis sidemember,

5. Check and adjust the linkage on completion to
climinate any lost motion as detailed on page C.24.

6. Check and if necessary adjust the brake and clutch
pedal movement, referring to the appropriate sections.

To re-assemble and refit the accelerator linkage on
L.H.D. Models, reverse the removal procedure, ob-
serving the following:

¥

—
"

{

O_" H— AhacEmatey

O

51286,

showing the angalar disposition of the relay levers (L.H.D. Models)

lever should be such as to compress the thackeray
washer to approximately -2 in. (5 mm.). The plain
washer should be positioned on the outside of the
bracket abutting the shaft lever.

4. When refitting the operating rods, ensure that the
spring anchor plate is secured on the ball pin, which
locates in the right hand cross-shaft relay lever.

5. Locate the return spring between the anchor plate
positioned on the right hand cross-shaft relay lever and
the return spring bracket positioned on the rear engine
mounting.

6. Check and adjust the linkage on completion to
eliminate any lost motion, as detailed on page C.24.

7. Check and if necessary adjust the brake and clutch
pedal movement, referring to the appropriate sections.
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CLUTCH AND PROPELLER SHAFT

CLUTCH DATA

Make s o = s

KAH.30 and KAHA) models .. iz . -

EAD.30, KAD.40, KAB.60 models

KAL.30, KAL.40, KAL.60 models
Driven plate . . 3 L . - .
Clutch release v s 0 e -
Clutch pedal free movement

Type 9.A.6. (9/145E)
Clutch thrust springs

Colour .. 25 S Yellow/Light Green
Number of springs = 9

Free length o = 2-688 in. (68-28 mm.)
Mean poundage at

assembled height 140 Ib. (635 ke) ..

Damper springs
Colour .. i 3 Dark Grey/Light Green
MNumber of springs o 6
Driven plate compressed
thickness .. 23 = -330 in. (8-38 mm.)
under 1,250 Ib.
(567 kg.) load
Release lever setting height
(over lever tips) .. 5 1-895 in. (48-14 mm.)
Release lever plate thickness -495/-505 in.

(between working faces) (12-57/12-83 mm.)

Borg and Beck

9.A.6. (Specification 9/145E)
- o .y 10.A.6. (Specification 10/125)
. . oo 10.A.6. (Specification 10/166)
=% i 2 Single dry plate
2 e aid Ball bearing
=T = = Lin. (25 mm.)
Type 10.A.6. (10/125) Type 10.A.6. (10/166)
Light Green Yellow/Light Green
12 12
2:-560 in. (6502 mm.) 2-688 in. (68-28 mm.)

110 1b. (499 kg.) 140 1b. (63-5 kg.)

Brown/Cream—3 off Dark Green

Light Grey/Cream—3 off
6 6

-330 in. (8-38 mm.) +330 in. (8-38 mm.)
under 1,700 1b, under 1,700 Ib.
(771 kg.) load (771 kg load

1-955 in. (49-66 mm.) 1955 in. (49-66 mm.)
-495/-505 in. -495/-505 in.
(12-57/12+83 mm.) (12:57/12:83 mm.,)
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PROPELLER SHAFT DATA

Make .. o - " . e

Type e Fys s s o i
OQuiside diameter.

KAH. 3023, KAD.3023
KAH.4023, KAD 4023,
KAH.4035, KAD.4035.

Front .. - i i

Rear .. ve .
KAL.3023, KAL.4023,
KAL.4035, KAB.6035,
KAL.6035,

Front e . .

Rear .. Ve .

Overall length

(Coupling face to face length)

KAH.3023, KAD.3023,

KAH.4023, KAD.4023.
Front .. .
Rear .. . .

KAH.4035, KAD.4035,

Front .. o v i e

Rear .. e

KAL.3023, KAL.4023,
Front ..
Rear .. i

KAL.4035, KAB 6035, KAL.G035.

Front .. - . L

Rear ..

Universal joint
Centre bearing .. i % P

Lubrication e

Hardy Spicer
Tubular steel shafts and ncedle roller universal joints

2in. (508 mm.)
2in.  (50-8 mm.)

2in. (50-8 mm.)
2-5in. (63-5 mm.)

274 in. (7007 cm.)
50-75 in. (1289 em.)

39-45 in. (102:2 cm.)
50-75 in. (128-9 cm.)

272 in. (69-6 cm.)
50-64 in. (128-6.cm.)

39-2in. (996 cm.)

50-64 in. (1286 cm.)

Needle roller type

Ball journal bearing fitted in a tube which is spherically
seated in a rubber bush and supported in a cast iron,
chassis mounted housing

Lubricating nipples provided in each universal joint
and in the sliding sleeve. The centre bearing has a
lubricating nipple located in the lower section of the
support housing
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CLUTCH

DESCRIPTION

_ Asingle dry plate clutch is bolted to the flywhee] and
is pletel losed by a clutch housing and b
covers which are secured to the engine crankcase.

The clutch cover assembly (see Fig. D.1) consists of a
pressed steel cover (1) and a cast iron pressure plate(2),
loaded by thrust springs (3).  Assembled with the
cover are release levers (6), which pivot on floating pins
(10), retained by eyebolts (9). Adjustment nuts (8)
are i on to the eyebolts and 1 by staking.
Struts (11) are interposed between lugs on the pressure
plate and the outer end of the release levers. Anti-
rattle springs (7) restrain the release levers, and retainer
;p:m,gsm connect the release lever plate (4) to the

Vers.

_ The clutch driven plate, to which friction linings are
riveted, is mounted on a splined hub and damper springs
are located circumferentially around the hub. The
driven plate hub slides on the splines of the gearbox
primary shaft and the primary shaft spigot registersin a
ball bearing race pressed into a counterbore in the
engine crankshaft or flywheel according to the type of
engine unil fitted.

A ball release bearing is employed which is secured to
the forked ends of the clutch withdrawal lever by two
retaining springs and is mounted on the tubular portion
of the clutch release guide. The release guide is bored
to allow the primary shaft to pass through its centre
gnd the outer flange of the release guide is bolted to an
internal web cast integrally with the clutch housing.
The release bearing race is assembled in a cast iron
housing and is retained by a spring ring. A steel thrust
ring fits between the bearing inner race and the inner
diameter of the housing and a steel disc interposed
between the bearing race and the spring ring, acts as a
grease retainer. To provide lubrication for the bearing,
a Bm_;ihk: pipe is connected to a tapped hole in the
housing outer diameter at one end, and at the opposite
end, a lubricator nipple is located on a bracket secured
to the bottom of the clutch housing flange.

_ A spring, attached at one end to an eyebolt screwed
into the clutch housing, is hooked into an eye on the
withdrawal lever and maintains the lever in the disen-
gaged position. The withdrawal lever pivots on a
fulerum pin, mounted in a bracket, inside the clutch
housing and the outer end of the lever extends through
a slot in the clutch housing to connect with the clutch
pedal operating rod. A domed adjusting mut on the
rearmost end of the operating rod locates in the
spherical seating machined in the withdrawal Tever
outer end and is secured by a locknut. Clutch pedal
free t is obtained by the adj of the
domed nut on the operating rod. The forward end of
the operating rod is screwed into a jaw, which in turn,
is connected to a swivel pin assembled to an extension
Jut‘.egml with the base of the clutch pedal on right hand
dgwe models. On left hand drive models, the swivel
pin is assembled to a relay lever.

On the right hand drive models, the clutch pedal is
bushed and pivots on a shaft which is pressed into a
combined support bracket and pedal stop, bolted 1o
the right hand sidemember. The pedal is retained on
the shaft by a plain sieel washer and a spring ring.

| STEEL COVER 7 ANTI-RATTLE SPRING
2 PRESSURE PLATE 8 ADIUSTMENT NUT
3 THRUST SPRING 9 EYEBOLT

4 RELEASE LEVEA PLATE W FLOATING PIN

5 RETAINER SPRING it STRUT

& RELEASE LEVER

Fig. D.1.  Sectional view of the clulch assembly

On the left hand drive models, the clutch pedal is
splined and clamped to a relay shaft that operates in
bushes pressed into each end of the bore in a larger
diameter shaft, which carries both the brake and accel-
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erator pedals. At the opposite end of the relay shaft, a
relay lever is welded to link with the swivel pin, jaw
and clutch operating rod.

OPERATION

When the clutch pedal is depressed, movement is
conveyed through the rod linkage to the withdrawal
lever, which pivots on its fulerum pin in the clutch
housing and causes the forked end of the lever to move
the release bearing assembly forward along the clutch
release guide tube, until the thrust ring contacts the
release lever plate of the clutch assembly.

Thus, when the clutch pedal is further depressed, the
release lever plate is moved forward, pressing the inner
ends of the release levers in the direction of the engine
and, as the levers pivot on the floating pins, the outer
ends of the release levers, being engaged behind lugs
on the pressure plate, cause the pressure plate to be
drawn away from the driven plate, thereby releasing the
pressure on the driven plate which, in tumn, will be
disengaged from the flywheel face by the rotating
motion of the latter.

At the same time as the release levers act on the

“slip™ resulting in excessive wear of both the release
bearing and the driven plate linings.

Gradual wear on the clutch linings will bring the
pressure plate closer to the flywheel face, thus reducing
the release bearing clearance and in turn the free travel
of the pedal. For this reason, a periodical check should
be made every 4,000 miles (6,000 km.), and if it is found
that the free travel is less than previously stated, an
adjustment should be made.

To Adjust.

1. Slacken the locknut (see Fig. D.6) and turn the
sphetically seated adjusting nut so that the effective
length of the rod is altered, until the required free travel
is obtained. Tighten the locknut.

2. The withdrawal lever return spring will cause the
outer end of the lever to be drawn forward, thus moving
the release bearing away from the release lever plate.

3. The movement of the clutch pedal beyond the point
at which the clutch driven plate is released, serves no
usefol purpose and only imposes undue stress on the
internal parts of the clutch once the thrust springs have
become coil bound. The clutch pedal, when ail the
are in correct adjustment, should require

pressure plate, the thrust springs the
cover and the pressure plate are being compressed.
With the subsequent gradual release of the clutch pedal,
the thrust springs will apply pressure on the driven
plate, via the pressure plate, causing the driven plate to
move forward along the primary shaft splines, and
contact the flywheel face, finally rotating with it as a
whole, thus smoothly transferring the power of the
engine to the transmission.

LUBRICATION

The clutch assembly requires no periodical lubri-
cation but the release bearing should be lubricated

1 in. (25-4 mm.) free travel to take up the release bearing
clearance. A further 4-67 in. (11-9 cm.) pedal travel,
in a horizontal plane, is required, on both R.H.D. and
L.H.D. models using a 9.A.6. clutch (see data page),
to obtain full clutch disengagement.

On R.H.D. and L.H.D. models using 2 10.A.6. clutch
(see data page), a further 50 in. (12-7 cm.) additional
pedal travel from the pedal free travel, in a horizontal
plane, is required to obtain full clutch disengagement.

CLUTCH PEDAL AND LINKAGE
RILD. Models
To R (see Fig. D.2)

every 2,000 miles (3,000 kms.} with the ded

grade of lubricant.

The lubricating nipple for this operation is situated
on a bracket secured to the bottom cover of the clutch
housing and is accessible underneath the vehicle. The
nipple is connected to the release bearing by a fiexible
pipe.

Note: Care must be taken at all times to ensure that
no lubricant of any description reaches the
friction linings on the clutch driven plate, as
this would cause clutch “slip”. For this reason
when lubricating the release bearing, care must
be taken not to over-lubricate.

CLUTCH LINEAGE ADJUSTMENT

For the clutch mechanism to operate satisfactorily,
& minimum clearance of 0-1 in. (26 mm.) is required
between the release bearing and the release lever plate.
This measurement is indicated by 1 in. (25-4 mm.) free
travel on both R.H.D. and L.H.D. vehicles, at the
clutch pedal pad with the clutch fully engaged. In-
sufficient clearance at the release bearing as indicated
by inadequate free travel at the pedal will cause clutch

1. Remove the rear engine cover.

2. Release the clamp bolt, spring washer and nut se-
curing the clutch pedal stem to the clutch pedal lever
and withdraw the pedal stem.

ACCELERATOR
RELAY LEVER

IF sodels
= CLUTCH BRAKE SPRING  ACCELERATOR

except PLAIN
KAL model) WASHER PEDAL  PEDAL RING PEDAL LEVER
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3. Disconnect the return spring from the withdrawal
lever and also from the eyebolt in the clutch housing.
4. U the self locking nut ining the swivel
pin to the pedal lever extension, noting the plain washer,
and release the swivel pin from the pedal lever. The
omplete clutch operating rod bly can then be
withdrawn.
5. Disconnect the accelerator rod ball joint at the
relay lever fitted adjacent to the clutch pedal and tap
out the Mills pin which retains the relay lever to the
accelerator pedal shaft. Remove the relay lever and the
distance piece from the pedal shaft. Note the angular
position of the accelerator relay lever before tapping out
the pin in order to ensure correct re-assembly.
6. Remove the spring ring and the plain washer and
slide the clutch pedal lever off the shaft.
7. Ifitis ¥ to sef the i of
the clutch of ing rod bly, the split pin
and unscrew the slotted nut on the jaw pin, remove the
pin which will release the swivel pin from the jaw.
Release the locknut securing the jaw and also release
the locknut securing the domed adjusting nut. Each
component can then be screwed off the operating rod.

Inspection and Overhaul.

1. Check the pedal lever bushes for wear or scoring
and renew if evident. The bushes are a press fit in the
pedal boss and when pressing in the new bushes, ensure
that each bush is flush with the appropriate boss face.

Note: Completely immerse the new bushes in thin oil

for 24 hours prior to fitting to allow the pores
of the bushes to fill with lubricant. Do not ream
the bushes after fitting, otherwise the lubricating
properties of the bushes will be destroyed.

2. Examine the pedal shaft and if badly worn, renew

as follows.

(g) Remove the footbrake pedal (see “Brakes™ section),

nanelerab_ar pedal (see appropriate “‘Fucl
System” section) and release the brake master
cylinder supply pipe at the clip secured to the top
of the pedal shaft bracket.

(b) Remove the pedal shaft and bracket from the frame
sidemember.

(c) Press out the worn shaft and press in the new shaft
to the dimension given in Fig. D.3. Note that a bush
is fitted in each end of the pedal shaft and it is
advisable to renew these bushes at the same time
as the shaft. Details for renewing these bushes are
given in the accelerator linkage overhaul described
in the appropriate “Fuel System™ section.

3. Check the withdrawal lever return spring. The free

length is 2-7 in. (6-9 cm.} and the spring rating is 26 Ib.

(11°8 kg.) per inch (25 mm.).

4. Ensure that the swivel pin and the jaw are not worn,

renewing as necessary.

To Refit.
This operation isa 1 of the 1 proced
noting the following points.

1. When refitting the jaw pin slotted nut, use a new
split pin.
2. After refitting the swivel pin in the lar i

A ] ger drilled
hole in the pedal lever extension, refit the plain washer
and a new self locking nut, ensuring that the nut is
sccurely tightened.

s

A
I
[ﬁ

B —p=m y e

A = I'IYH005 in, (S0°67/50'93 mm.)

Fig. D3, mwf“mwmhﬂem:

3. Ensure that the spring ring ma'injng the

_ pedal lever
on the pedal s_lul'! is a good fit in the shaft groove, Fit
anew spring ring if the fit is not satisfactory.
4. _Plueﬁt the aooej:ra‘tor relay lever to the same angular
position as noted during removal, using a new Mills pin,
5. Refit the pedal stem to the same height as the brake

pedal stem and ensure that the clamp bolt, sprin
susher and ot is filly tlghtonsd, | T T E

6. Check the clutch pedal free travel on completion, .

CLUTCH PEDAL AND LINKAGE
L.H.D. Models
To Remove. (see Fig. D.4)
1. Remove the rear engine cover.

PEDAL
CLUTEH BRAKE LEVER ACCELERATOR
PEDAL PEDAL BUSH PEDAL LEVER

LI

PLAIN SUPPORT BRAKE TUBE CLUTCH RELAY
WASHER  BRACKET PEDAL BUSH AFT
TUBE BUSH I.gﬁ-'\"ih v

Fig. D.4.  Control pedals assembly—L.H.D. models

2, Release the clamp bolt and nut securing the clutch
pedal stem to the clutch pedal lever and withdraw the
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To Refit.
This operation is a reversal of the removal procedure
noting the following points.

pedal stem.

3. Disconnect the return spring from the withdrawal
lever and also from the eyebolt in the clutch housing.

4. Unscrew the self locking nut retaining the swivel
pin to the relay lever extension, noting the plain washer,
and release the swivel pin from the relay lever. The
complete clutch operating rod assembly can then be
withdrawn.

5, Remove the clamp bolt, spring washer and nut
securing the clutch pedal lever to the pedal shaft and
tap the pedal lever off the serrated splines on the shaft.
Note the plain washer fitted between the clutch and
brake pedal fevers.

6. To remove the clutch pedal relay shaft and lever
assembly, it will be necessary, on certain models, to
release the brake and accelerator pedal connections
(see appropriate sections in the ). R the
support bracket setscrews which will allow the bracket
to be tilted, thus permitting the withdrawal of the relay
shaft and lever assembly. Before tilting the support
bracket, release the brake master cylinder supply pipe
from the clip on top of the pedal shaft bracket.

7. If it is necessary to separate the components of
the clutch operating rod assembly, remove the split pin
and unscrew the slotted nut on the jaw pin, remove the
pin which will release the swivel pin from the jaw.
Release the locknut securing the jaw and also release
the locknut securing the domed adjusting nut. Each
component can then be screwed off the operating rod.

Inspection and Overhaul.

1. Check the relay shaft for slackness in the support

bracket tube bushes and, if evident, renew the relay

shaft and lever assembly andfor the tube bushes. To
withdraw the tube bushes, tap out using a narrow
flanged drift or alternatively, screw a suitable size tap
into the worn bush to provide a purchase for extraction.

The new bushes must be pressed into the tube ensuring

that each bush is pressed in flush with the end of the

tube,

Note: Completely immerse the new bushes in thin oil
for 24 hours prior to fitting to allow the pores
of the new bushes to fill with fubricant. Do not
ream the bushes after fitting otherwise the lubri-
cating properties of the bushes will be destroyed.

Should it be necessary to tenew the support bracket
tube, press out the old tube and press in the new tube
to the dimension given in Fig. D.5.

2, Examine the pedal lever and shaft serrations and

1. When refitting the jaw pin slotted nut, use a new
split pin.
2. After refitting the swivel pin in the larger drilled
hole in the relay lever, refit the plain washer and a new
self locking nut ensuring that the nut is tightened
securely.

A 1763154 bn. (41 40/41°68 mm.}

Fig, D.5. Pressing dimension for the pedal tube in the support
bracket—L.H.I}. models

3. Ensure that the plain washer is refitted between the
clutch and brake pedal and that the pedal lever clamp
bolt and nut is securely tightened.

4. Refit the clutch pedal stem to the correct height
which is 6-5 in. (16-5 cm.) measured in a straight line
from the stem aperture in the toe-panel to the underside
of the pedal stem pad.

5, Check the clutch pedal free travel on completion.

CLUTCH RELEASE MECHANISM

To Remove.
1. Remove the gearbox (see “Gearbox™ section).

2. The clutch release guide can then be removed
through the clutch housing rear aperture after re-
leasing the three retaining setscrews and spring washers.
Three tapped holes in the release guide flange are
provided to facilitate extraction, when necessary, using
three setscrews which should be altermately
inwards, a turn at a time until the release guide register
is free.
3. Remove the clutch housing bottom cover,
leasing the support bracket for the release bearing

ensure that they are not worn or damaged also chech

the clamp bolt groove on the shaft for wear. "

3, Check the withdrawal lever return spring. The free
length is 2-7 in. (69 cm.) and the spring rating is 26 1b.
(11-8 kg.) per inch (25 mm.).

4. Ensure that the swivel pin and the jaw are not
worn, renewing as necessary.

lubricating pipe at the same lime.

4, Disconnect the withdrawal lever return spring.

5. Release the two bracket setbolts accessible through
the lever aperture in the cluich housing. The remaining
bracket setbolt is slackened through the rear aperture
of the housing.
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Swing the rear end of the withdrawal lever clear of
the operating rod and pivot the lever and bracket on
the slackened setbolt to facilitate the removal of the
two retaining springs securing the release bearing to the
lever fork. Withdraw the release bearing first, followed
by the withdrawal lever and bracket assembly, after
removing the setbolt previously slackened.

Note: On KAH. models, the release bearing, with-
drawal lever and bracket can be removed as an
;slembly, after removing the three bracket set-

ts.

6. Remove the split pin and detach the fulcrum pin
to separate the withdrawal lever from the bracket,

CLUTCH AND PROPELLER SHAFT

bore which will also release the grease retainer simul-
taneously.

Inspection and Overhaul,

1. Wash the be.aring in white spirit and check for
slackness and noisy operation. After washing and ex-
nmm.suon, if the race is to be refitted, immediately
immerse the complete race in clean thin lubricating oil
to prevent corrosion.

2. Ensure that the bearing outer race is a tight fit in

the bearing housing and does not rotate, Renew the
housing if this fault is evident,

PEDAL LEVER

PEDAL STEM

THRUST RiNG

SPRING RING

GREASE RETAINER
BEARING RACE
RETAINING SPRING
BEARING HOUSING
WITHDRAWAL LEVER
10 LEVER BUSH

11 RETURN SPRING

11 RILCRUM PIN

I3 SUPPORT BRACKET

|4 RELEASE GUIDE

15 FLEXIBLE PIPE

16 FIPE SUPPOAT BRACKET
17 BOTTOM COVER (REAR)
I8 BOTTOM COVER (FRONT)
1% ADJUSTING NUT

2 LOCKNUT

21 OPERATING ROD

1 ROD JAW

13 SWIVEL PIN

LR T

Fig. D.6. Details of the eluich release mechanism

To Dismantle.

1. Disconnect the flexible lubricating pipe from the
release bearing housing.

2. Prise out the spring ring and, using a suitable drift
through the two holes provided in the rear face of the
bearing housing, tap out the bearing. race complete
with the thrust ring and the grease retainer.

3. Press the thrust ring out of the bearing race inner

3. Check the thrust ring for wear or scores on the
surface which contacts the clutch release lever plate and
renew the thrust ring as necessary. Also check that the
thrust ring does not rotate in the bearing inner race,
renewing if evident.

4. Inspect the withdrawal lever bush for wear or
scores. Check the fit of the fulcrum pin in the bush.
Renew the bush, if either of these faults are evident, by
pressing out the worn bush and pressing in the new bush
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ensuring that the bush does not protrude beyond the
boss of the withdrawal lever,

Note: Completely immerse the new bush in thin oil for
24 hours prior to fitting to allow the pores of
the bush to fill with lubricant. Do not ream the
bush after fitting, otherwise the lubricating
properties of the bush will be destroyed,

5, Check that the fulcrum pin is free from damage or
scores and fit the pin in the support bracket holes to
ensure that the pin is a good fit without undue slackness.
Renew the pin and/or the bracket as necessary.

To Re-assemble.

1. Locate the grease retainer on the register machined
in the underside of the thrust ring flange and press the
thrust 1ing fully into the inner race of the bearing en-
suring that the grease retainer remains located on the
register during this operation.

2, Pack the bearing race with grease of the recom-
mended grade and press the bearing race complete with
thrust ring fully into the bearing housing.

3. Refit the spring nns in the groove of the bearing
housing and on wipe all traces of grease
from the exterior of the whole bearing housing as-
sembly.

4. Finally, re-connect the flexible lubricating pipe to
the tapped hole in the bearing housing.

To Refit.

Reverse the removal procedure noting the following
points.
1. Ensure that the flat on the head of the fulcrum pin
locates against the machined shoulder in the protruding
arm of the support bracket. Use a new split pin in the
eye of the fulcrum pin,
2. Refit the clutch release guide with the securing
setscrews through the drilled holes in the release guide
flange, as the tapped holes are for extraction purposes.
3. Re-connect the flexible lubricating pipe, nipple and
support bracket when refitting the clutch housing
bottom cover.
4. Refer to the “Gearbox™ section for refitting the
gearbox,

5, Check the clutch pedal free travel on completion of
the operation,

CLUTCH HOUSING
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2. On certain models, part of the accelerator linkage
is mounted on the top flange of the clutch housing,
necessitating removal of the appropriate linkage, pre-
ferably as an assembly (see the relevant sub-section in
the “Fuel System™ section),

3. Remove the clutch housing bottom covers, releasing
the flexible lubricating pipe support bracket at the same
time.

4. Remove the starter motor (sce the “Electrical
Equipment” section).

5. On KAH. models, it will be necessary to remove the
flywheel (see “Engine" section) in order to gain access
for withdrawing the clutch housing mounting setscrews
obscured behind the Aywheel.

On KAL. models, , the clutch housing is re-
moved after ref g the sewrlng
the housing flange to the crankease rear face. Note
that a blanking plate is interposed between the two
components and it will be necessary to release one
setscrew retaining the blanking plate to the front face
of the housing flange.

6. After removing the clutch holmng, rh: clunch
release bearing h can be
within this section.

To Refit.

Refitting is a reversal of the removal operations,
referring to the appropriate sections in the manual,
dealing with the refitting and adjustment of the major
components, i.e., release bearing mechanism, flywheel,
clutch unit, starter motor, accelerator linkage, engine
unit and gearbox.

CLUTCH ASSEMBLY

To Remove.
1. Remove the gearbox (see “Gearbox" section).

2. Remove the clutch release guide as detailed in the
previous sub-section.

3. Remove the clutch housing bottom cover, noting
that the support bracket for the release bearing lubri-
cating pipe will also be released at the same time.
Temporarily secure the support bracket and lubricating
pipe away from the clutch housing bottom aperture
during the clutch removal and refitting operation.

4. Tt will be necessary to withdraw the release bearing
n:arwatds to mw. clearance for the cluich assembly
rem Th i the return spring from
the w:thdmwn] Iever. unscrew the self locking nut re-
taining the swivel pin at the base of the pedal lever,
noting the plain washer, release the swivel pin and with-
draw the clutch operating rod. The outer end of the
withdrawal lever can then be pushed fuily forward thus
causing the release bearing to move rearwards, away
from the release lever plate on the clutch assembly.

On KAH. models it will be necessary to remove
the release bearing assembly to obtain sufficient

To Remove,
The removal of the flywheel, the clutch assembly and
the release bearing hanism does not
removal of the clutch housmg
If the clutch housing req renewal, as 3
follows:—

1. Remove the engine (see “Engine™ section).

5, Before removal, mark the clutch cover relationship
with the face of the flywheel in order that the clutch
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cover assembly can be refitted in the original position
to preserve the running balance of the engine.

By rotating the flywheel, the setscrews securing the
clutch bly to the flywheel can be slackened, a
turn at a time by diagonal selection, until the pressure
of the thrust springs is relieved 10 enable the setscrews
to be unscrewed completely.

Note: On no account must the three “staked” adjusting

nuts be disturbed during the clutch assembly
removal.

6. If necessary, priss the clutch assembly off the
locating dowels, lift clear together with the clutch
driven plate and withdraw the two components through
the aperture in the bottom of the clutch housing.

To Dismantle.
Sa[isf_actor)' operation of the clutch is dependent on
correct internal adj Therefore, this ¢

should not be dismantled for any purpose unless the
proper equipment is available and the operator is fully
conversant with the correct method of final adjustment
on re-assembly,

To adjust the release levers accurately, Churchill
Tool 99A should be used; additionally, it affords a
convenient fixture upon which to dismantle and re-
assemble the clutch assembly.

=
=
- g
% - Mﬁ
I BASE PLATE § CENTRE PILLAR
1 ACTUATOR & ADAFTOR
: m;‘ﬂ“ﬁ:l T CLAMPING SETBOLTS

Fig. D.7.  Details of Churchill Tool 994

1. Before dismantling. mark the clutch cover, the
pressure plate lugs and the release levers, so that they
may be re-assembled in the same relative position to
each other, should one of them require renewal.

2. Release the retaining springs and lift off the release
lever plate, after first marking for position prior to
removal, to ensure the same relative positioning on
re-assembly.

3. Rest the base plate of Churchill Tool 99A on a flat
surface, ensuring that its face is perfectly clean and place
the correct spacers (Code 99A-3) in the position marked
by the letter “D™ (for 9.A.6 clutch) and the letter “E*
(for 10.A.6. clutch) on the base plate.

4. Place the clutch on the spacers, aligning the se-
curing bolt holes in the cover with the appropriate

tapped holes in the base plate, and with the relesse
levers immediately over the spacers.

5. Screw the actuator into the centre hole in the base
plate and press the handle down to clamp the cluich
(see Fig. D.8). Screw the setbolts provided, tightly into
the appropriate tapped holes in the basc plate, thus
securing the clutch, and remove the actuator.

Fig. D.&.  Actuator clamping the clutch

6. Remove the adjusting nuts from the release lever

eyebolts, shearing away in the process the staking

which locks the nuts to the eyebolts, by exerting

sufficient turning foree on the nuts,

Note: Once removed, the eyebolts and the adjusting
nuts must be discarded, both items being re-
newed on re-assembly.

3 WOODEN BLOCKS
Fig. D.9. Compressing the clutch cover on o press

7. Gradually unscrew the sethbolts to relieve the

load on the thrust springs. Should the Churchill

Tool be unavailable, ignore paras. 3 to 7 and proceed as

follows:—

(a) Place the clutch cover assembly, on the bed of a
screw press (or a vertical drill to be used as a press)
with the pressure plate resting on wooden blocks
so arranged that the cover is free to move down-
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wards when pressure is applied. Place a wooden
block or bar across the top face of the cover so
that it is resting on the spring bosses as shown in
Fig. D.9.

(b} Bring the spindle of the press down on to the wooden
block so that it pushes the cover down, and, holding
it under compression, shear away the staking which
locks the adjusting nuts to the eyebolts by exerting
sufficient turning force on the nuts. The eyebolts
and the adjusting nuts must be discarded, both
items being renewed on re-assembly,

(¢} Slowly relieve the pressure on the clutch cover to
prevent the thrust springs from flying out.

8. The cover can now be lifted off the pressure plate
disclosing the internal parts (see Fig. D.10).

9. To remove the release levers, grasp the lever and
the eyebolt between the thumb and fingers as shown
in Fig.DD.11,s0 that the inner end of the lever and
threaded end of the eycbolt are as near together as
possible, keeping the eyebolt pin seated in its socket in
the lever. The strut can then be lifted over the ridge on
the end of the lever as shown, enabling the eyebolt to be
lifted from the pressure plate.

I STE WER & STRUT

21 PRESSURE PLATE 7 RELEASE LEVER

3T T SPRING RELEASE LEVER FLATE
4 ADIUSTHMENT NUT 9 RETAINER SPRING

s EYEBOLT 10 ANT-RATTLE SPRING

Fig. D.10.  Details of the clutch assembly

Inspection and Overhaul,

1. Inspect the primary shaft spigot bearing (fitted in
the rear of the crankshaft or the flywheel according to
the type of engine unit fitted) for wear and slackness,
and tenew the bearing if necessary (see “Engine”
section).

2. Examine the clutch face of the fiywheel and the
machined face of the pressure plate for wear and scores.

If badly scored, they should be reground to restore the

smooth finish. Any grinding on one or both of these

faces will necessitate re-adjustment of the release levers.

Note: Tt will be appreciated that if correct relationship
between the faces of the fiywheel and pressure
plate is to be retained, the whole of the surface,
and not only the friction areas must be re-
ground.

RELEASE LEVER

Fig. D11, Showing the method of removing the release levers

3. Examine the friction face of the release lever plate,
and if badly scored, the plate must be renewed. In-
spect also the reverse side of the plate, and if appreciable
grooving is apparent on the surface caused by the
release lever tips, the plate must be renewed.

4. Inspect the release levers for wear. If, at the point
of contact with the release lever plate, they show a flat
surface, or if the groove in which the strut bears is
worn appreciably, the lever should be renewed. On
the concave side of the lever examine the depression in
which the floating pin is seated and if the metal is
worn at this point, renew the lever. Ensure that the
levers are not stiff or seized on their floating pins. The
latter should be a free fit in the enlarged holes in the
eyebolts.

5. Check the clutch thrust springs for breakage or
weakness (see “Data™), and renew as necessary.

6. Examine the clutch driven plate (see page D.13).

To Re-assemble.

During assembly, a slight smear of Duckhams K.0.12
grease should be applied to the release lever pins,
contact edges of the struts, adjusting nut seats in the
clutch cover, and the plain end of each eyebolt.

1. Assemble one release lever, eyebolt and release
lever floating pin, holding the threaded end of the
eyebolt and the inner end of the release lever as close
together as possible. With the other hand, insert the
strut in the slots in the pressure plate lug sufficiently to
allow the plain end of the eyebolt to be inserted into
the hole in the pressure plate. Move the strut npwards
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into the slot in the pressure plate lug, over the ridge on
the short end of the lever and drop it in the groove
formed in the lever. Fit the remaining release levers in
the same manner.

2. Place the thrust springs in position, seating them
over the bosses in the pressure plate.

3. Position the cover on top of the assembled parts,
ensuring that the anti-rattle springs(10) Fig. D.10 are in
position between the release levers and cover, and that
the top of the thrust springs are directly under their
seals in the cover. Make sure also, that each pressure
plate lug is aligned with its respective aperture in the
cover.

Note: It is important that the cover, the pressure plate,
and the release levers are assembled in accor-
dapce with the identification marks previously
made on them. This ensures correct balance of
the clutch assembiy.

4. Trapsfer the assembly to the base plate of the
Churchill Tool, the pressure plate resting on the spacers
and the cover aligned with the appropriate tapped holes,
as for dismantling.

5. Carefully bolt the cover tightly to the base plate,
with the long bolts provided, tightening alternately by
diagonal selection. Ensure that the thrust springs
remain correctly seated during this operation.

6. Screw the adjusting nuts on to the protruding ends
of the cyebolts until fiush with the top of the eyebolts.

7. Screw the actuator into the base plate and operate
the handle a number of times to settle the clutch moving
parts in their working positions.

8. If the clutch is being assembled by means of a press,
proceed as follows:—

(a) Place the assembly on wooden blocks as described
for dismantling.

(8) The wooden block can then be laid across the cover
and the assembly slowly compressed with the
spindle of the press, making sure that the eyebolts
and pressure plate lugs are guided through their
respective holes in the cover.

(c) Holding the clutch under compression, screw the
adjusting nuts on to the eyebolts until flush with
the top of the eyebolts.

(d) Prior to removing the clutch unit from the press, it
is advisable to operate the clutch several times, so
that all the moving parts can settle in their correct
working positions. This can be carried out by
applying the spindle of the press to the inner ends
of the release levers, using a suitable adaptor to
ensure that simultaneous movement occurs at the
three levers.

9. Before staking the adjusting puts, ie., punching
the adjusting nut metal into the slot in top of the eye-
bolts, the setting of the release levers must be checked
and adjusted if necessary, as described below.

Adjusting the Release Levers.

Satisfactory operation of the clutch is absolutely depen-
dent upon accurate adjustment of the release levers.
This can be accomplished by one of two methods.

(a) With the aid of Churchill Tool 99A,

(b) By using a new driven plate as a gauge.

It is recommended that method () be employed as
this is by far the most accurate, for although the driven
plate is produced to fine limits, any slight error in the
parallelism of the driven plate is magnified a great deal
at the release lever tips.

However, both methodsare described in the following,
under their appropriate heading,

Using Churehill Tool 99A.

As this tool will have been used for re-assembling the
clutch, the latter will be bolted to the base plate, with
the correct spacers (Code 99A-3) in which case proceed
as follows:—

1. Screw the pillar firmly into the centre of the base
and slide over i1, the correct adaptor Code 99A-7 (for
the 9.A.6. clutch) or Code 99A-8 (for the 10.A.6 clutch)
the recessed face downwards, followed by the pauge
finger (see Fig. D.12).

CENTRE GAUGE
FILLAR FINGER

Fig. D12, Setting up the Churchill Tool 994 to adjust the height
of the release levers

2. Pressing downwards on the gauge finger, to ensure
it is bearing squarely on the adaptor, adjust each lever
in turn by means of the adjusting nuts until it just
contacts the gauge finger (see Fig. D.13).

3, Remove the gauge finger, adaptor and pillar, then
fit the actuator and operate the clutch a number of
times. Refit the gauge and re-check the lever setting,
making any final adjustments, if necessary.

4. Each adjusting nut must now be staked to the eye-
bolt. When carrying out this operation take care not
to upset the adjustment previously made.
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5, After the adjustment is completed, loosen the
holding setbolts a turn or two at a time in diagonal
sequence, until the pressure of the thrust springs is
relieved which will allow the clutch assembly to be
removed.

6. Locate the release plate in position on the release

lever tips, as marked during dismantling ensuring that

the slot in each lever tip engages a boss on the lugs of

the release lever plate, Secure the plate in position by

fitting the three retainer springs.

Note: When re-assembled, the run-out of the release
lever plate must not exceed -015 in. {-381 mm.)
at a radius of 1-00 in. (25-4 mm.).

GAUGE CENTRE
FINGER PILLAR

BOX
SPANNER

Fig. D.13.  Adjusting the release lever height using the Charchill
2 Tool 994

Using a New Driven Plate as a Gange.

1. Remove the flywheel from the engine (see “Engine”
section), or alternatively, use a new flywheel and lay it
on a surface plate.

2. By means of a scribing block, check the height of
the flywheel face above the surface plate, then set the
scribing block point to a dimension 1-895 in. (48-14mm.)
for the 9.A.6 clutch, or 1:955 in. (49-66 mm.) for the
10.A.6. clutch, higher than this reading.

3, Layanew clutch driven plate, in its correct position
on the flywheel face.

4. Bolt the clutch assembly in position, using three or
four setscrews in the flange rim of the cover.

5. With the seribing block (the point of which has
already been set, as decribed in para. (2), to a fixed
height above the face of the surface plate), set the
position of the release Jevers by means of the eyebolt
adjusting nuts, so that each lever tip just contacts the
point of the seriber. Adjust each release lever in this
way.

Note: As the driven plate may vary slightly, it is ad-
visable to re-check after turning the driven plate
through 180°, If the readings vary, halve the
error,

6. When the adjustment is correct, the adjusting nuts

must be staked to the eyebolts.

7. Remove the clutch assembly from the flywhezl face,

and refit the flywheel to the crankshaft flange (see

“Engine” section), if removed for release lever ad-

Jjustment.

8. Locate the release lever plate in position on the

release lever tips, as marked during dismantling en-

suring that the slot in each lever tip engages a boss on

the lugs of the release lever plate. Secure the plate by

fitting the three retaining springs.

Note: When re-assembled, the run-out of the release
lever plate must not exceed 015 in. (3-81 mm.)
at a radius of 1-00 in. (25-4 mm.).

To Refit.

The procedure for refitting the clutch unit, is a re-
versal of the removal operations, but the following
should be observed.

1. Ensure that the shorter offset of the driven plate
hub is nearest to the flywheel.

2. When refitting the clutch cover assembly to the
flywheel, ensure that the identification marks made
during removal are in alignment, in order to refit the
cover assembly in its original position to preserve the
running balance of the engine.

3. Refit the clutch release guide with the securing
setserews through the drilled holes in the releass guide
flange, as the tapped holes are for extraction purposes.

4. Before tightening the clutch cover bolts, line up
the driven plate with the spigot bearing in the crankshaft
flange or flywheel (as applicable) using a suitabl
mandrel or a spare primary shaft.

5. Do not remove the mandrel until the securing bolts,
are fully tightened. By furning the flywheel, tighten
the bolts, a turn at a time, by diagonal selection to
prevent the clutch cover from being strained.

6. The splines on the gearbox primary shaft should be
lightly smeared with Shell SB.2498 (Home) or Shell
§.1926 (Export) grease before being entered into the
driven plate hub.

7. Do not in any ci t allow the gearbox to
hang unsupported in the clutch assembly when refitting.

8. Finally, check the clutch pedal free travel on
ion of the operati

CLUTCH DRIVEN PLATE

After the clutch has been in use for a period under
good conditions (i.e., with the clutch faces working on
true ground surfaces, without the presence of oil and
with only the amount of slip that will occur under
normal working conditions), the surface of the driven
plate facings will assume a high polish through which
the grain of the material can be seen. Under this
condition, the plate may be used again. However,
when the grain cannot be seen, although a polished
surface may be present, the linings must be renewed.
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Inspection and Overhaul.

When the clutch cover assembly has been removed,
the driven plate should be examined for wear and
damage as follows:—

1. Check the internal splines of the hub for wear by
placing the driven plate on to 2 new gearbox primary
shafl and checking for backlash. If this is excessive, the
driven plate must be renewed.

2. Examine the hub damper springs and if any arc
broken, renew the driven plate.

3. If oil has found its way on to the linings, the driven
plate must be renewed or new linings fitted.

4. If the linings are worn excessively, best results will
be obtained by fitting a new or exchange driven plate,
already relined, which will ensure that the lining faces
are parallel. However, should a new or exchange
driven plate be unavailable, reline the old driven plate
as follows.

To Reline the Clutch Driven Plate.
1. After removal of the old linings (the rivets may be

drilled out), examination of the driven plate will show
that the outer section of its diameter is divided into
sectors, drilled with rivet holes, which line up with two
similar circles of holes in the linings. These latter holes
are alternately counterbored for the rivet heads and are
drilled right through to give access to the rivet which
secures the lining on the other side of the plate, each
rivet passing through one lining only,

2. Place one new lining on the face of the driven plate
in such a way that the counterbored holes are on the
uppermost face of the lining and are lined up with the
rivet holes in the driven plate, insert the rivets from the
counterbored side and rivet with the riveted end on the
opposite side of the plate,

3. Tumn the plate over and fit the second lining in a
similar manner.

4. After relining, mount the driven plate on a mandrel
betwesn centres, and check for run-out by means of a
clock gauge set as near the edge of the driven plate as
possible.

PROPELLER SHAFT

DESCRIPTION

On all models, the transmission line consists of front
and rear propeller shafts supported by means of a
centre bearing. The front shaft assembly consists of a
tubular shaft incorporating 8 machined journal at the
rear end, which mounts in the centre bearing and
carries a driver coupling that, when bled, mates

The sliding universal joint (seeFig. D.14) consists of
two yokes (or forks), one being integral with the sliding
sleeve and the other forming part of a flange, which is
bolted fo the driver coupling located at the rear end of
the front propeller shaft, The sliding sleeve is broached
internally to match the splines machined in the front
end of the rear propeller shaft, thus providing the

with the front sliding universal joint on the rear pro-

shaft. The fixed universal joint at the forward
end of the tubular shaft, bolts to the gearbox driver
coupling.

Fig. D.14. Sectional view of the universal joint assemibly
The rear shaft assembly comprises a tubular shaft,
incorporating at the front splined end, a sliding univer-
sal joint, and at the rear end, 2 fixed universal joint, the
latter bolted to the rear axle pinion driver coupling.

y sliding eng to absorb the movement
of the rear axle.

The fixed universal joint, however, has one yoke (or
fork) pressed in and welded direct to the tubular
propeller shaft whilst the other yoke (or fork) forms
part of a flange which bolts to the driver coupling fitted
on the rear axle bevel pinion.

The sliding and the fixed universal joints consist
mainly of a trunnion cross which is fitted to the yokes
by means of bearing cages containing needle roller
bearings; one bearing cage assembly fitting over each
of the four journals integral with the trunnion cross,
and it is upon these bearings that movement in the
joint takes place,

The cages are retained by circlips located in grooves
machined in the bores of each yoke, and to prevent
loss of lubricant, seals are fitted between the shoulders
of the trunnion cross and the bearing cages.

The centre bearing fitted to the rear of the front
propeller shaft, comprises a ball journal bearing housed
in & cast tube with a lubricant seal on cither side. A
spherical seating rubber sleeve is bonded to the tube
and the assembly is carried in a housing, machined in
two halves. The upper half is secured direct to the
chassis crossmember by means of two studs and self
locking nuts. The lower half fits over the studs and is
secured by means of a further two self locking nuts.
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T tou wnd O reilind

On KAH. and KAD. models, a water
is fitted at the front and rear of the centre hearing
assembly whereas only a front water excluder is fitted
on the remainder of the models in the range.

LUBRICATION

The universal joints, the sliding sleeve and the centre
bearing are each fitted with a nipple for lubrication.

Except for the lubrication which is given at the first
500 miles (800 kms) service check, lubricate -each
nipple every 2,000 miles (3,000 kms). Always use
the recommended grade of lubricant.

FRONT PROPELLER SHAFT

To Remove.

1. Remove the nuts and bolts securing the rear

propeller shaft to the front. Separate the fanges and

lower the rear propeller shaft to the ground. )

2. The nuts and bolts securing the shaft tn_lhe gearbox

driver coupling must now be removed, leaving one bolt

in position to take the weight at the front of the shaft,
whilst the centre bearing is disconnected.

Note: The propeller shaft securing bolts are locked by
means of shakeproof type washers under the
heads of their nuts. These lockwashers ahaultd
be clamped only once and upon removal dis-
carded, new ones being used when subsequently
refitting the shafts.

3. Remove the contre bearing lubricator nipple and

extension piece.

4, Supporting the propeller shaft, wifhd.raw_ the two

lower self-locking nuts from the housing fixing studs

and remove the lower half of the housing.

CENTRE
FR.DN'; PROPELLER SEARING

Ao YOKES TO BE
AN ON UNE

1. Inspect the universal joint and centre bearing com-
ponents, as deiailed on pages D17 and D.19
respectively.

2. Renew any bolt, which shows signs of streiching or
damaged threads.

3. Ensure the propeller shaft is not damaged or
running out of true.

4. Check the yoke flanges for clongation of the
securing bolt holes.

To Re-assemble.

Re-assemble the universal joints and centre bearing
in accordance with the information givenon pages D.17
and D.19 respectively.

To Refit.

1. Secure the fixed universal joint end of the propelier
shaft to the gearbox driver coupling. Lock the nuts,
using new shakeproof lockwashers.

2. Raise the centre bearing assembly into the upper
half of the housing, centralising the bearing tube and
sleeve assembly in the housing and ensuring ]Jun the
tapped bore for the lubricator extension piece lies
dowaward and in a vertical plane to the ground.
Position the lower half of the housing over the studs,
ensuring that the tapped bore in the bearing tube and
the drilling in the housing are in alignment. Fit the
self locking nuts to the housing studs so as to be ﬁnger
tight at this stage. Refit the lubricator and extension
piece to the bearing tube. Tighten the self locking nuts.

REAR PROFELLER
SHAFT

ARRQWS TO BE REAR ANMLE
N UNE

Fig. [0.15. Transmission arrangement

5, Lift away the propeller shaft after releasing lhe
single bolt left to take the weight at the front coupling
(see para. 2).

3. Secure the rear propeller shaft sliding universal
joint to the rear driver coupling on the front propeller
shaft, using new shakeproof lockwashers under the
heads of the nuts, noting that the flange yoke lugs on
the front and rear propeller shafis are in line (sec Fig.
D.15).

4. Lubri the centre bearing and universal joints

To Dismantle,
1. To dismantle the centre bearing, refer topage D.18.
2. Dismantle the universal joints in accord with

the information given on page D.16.

with the recommended grade of Jubricant.
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REAR PROPELLER SHAFT
To Remove.

1. Remove the nuts and bolts securing the rear
propeller shaft to the rear driver coupling on the front
propeller shaft, and to the rear axle pinion driver
coupling.

To Dismantle.

To dismantle the universal joints, refer to the
information contained on page D.17.
Inspection and Overhaul.
1. Inspect the uni I joint
on page D.17.

2. Renew any bolt, which shows signs of stretching
or damaged threads.

3. Ensure that the propeller shaft is not damaged in
any way or Tunning out of true.

4. Check the yoke flanges for elongation of the
securing bolt holes.

detailed

as

lugs of the front and rear propeller shafts are in line
(sce Fig. D.15). Ensure that new shakeproof lock-
wnshgrs are fitted under the heads of the coupling
SECUTING nuts.

UNIVERSAL JOINTS

To Check for Wear.

The following method can be appﬁed when checking
the universal joints of either the fixed or sliding type
for wear,

1. Grasp the universal joint with the hands and test
for movement between the trunnion eross and the yokes.
If there is any apparent lift it will indicate that the cork
sealing gaskets have become compressed and wear has
taken place on the thrust faces of the cages.

2. To check for circumferential movement, hold the
flange yoke with one hand and attempt to turn the
propeller shaft with the other, If any movement is felt,
it is essential that the trunnion cross and bearing cage
assemblies be renewed.

8
51265
| DUST Cap
1 STEEL WASHER & TRUNNION CROSS
3 CORK WASHER CW BEARINGS
4 SLEDVE YOKE 7 FLANGE YOKE
&8 CIRCLFS
Fig. D.16.  Details of the sliding universal joint
To Re-assemble. To Remove.
Re-assemble the universal joints in dance with upon which joint is faulty, adopt one of

the information given on page D.17.

When refitting the sliding universal Jjoint to the
propeller shaft splined end, ensure that the Arrows
stamped on the front end of the tubular propeller shaft
and the sleeve yoke of the sliding joint are in line.
Tighten the dust cap by hand only,

To Refit.

Refit the rear propeller shaft by reversing the pro-
cedure given for removal, noting that the flange yoke

5 1
the following procedures,

1. The front propeller shaft universal joint. Remove
the propeller shaft complete as detailed on page D.15,
2. The rear propeller shaft universal joints. Dis-
connect the propelier shaft at the faulty universal joint.
U_ngcrew the dust cap from the sleeve yoke on the
sl!d!ng umiversal joint, which will allow either the front
sliding universal joint to be removed with its sleeve

yoke, or the rear universal joint with the propeller
shaft.
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To Dismantle.
The method of dismantling either the fixed or the
sliding universal joint is the same.

1. Unscrew and remove the lubricator nipple from the
trunnion cross.

2. Remove the circlips securing the needle bearing
and cage assemblies in their respective yokes. Witha

itable scraper any lation of foreign
matter from the bores in the yokes which house the
bearing cages, also any burrs, ete., from around the
cirelip grooves. This will provide for easier extraction
of the bearing cages.

3. Remove the needle bearing cages from the pro-
peller shaft or sliding sleeve yoke, first by tapping the
cage as shown in Fig. D.17, using a suitable soft nose
drift slightly smaller than the outside diameter of the
cage, thus pushing the opposite needle bearing cage out
of the yoke far enough to be gripped and so withdrawn.

4. Tap the trunnion cross back with a drift to drive
the other opposite needle bearing cage out of the yoke
far enough to be withdrawn.

5, The trunnion cross together with the flange yoke
may then be tilted over at an angle and rernm_rcd from
the propeller shaft or sliding sleeve yoke (see Fig. D.1E).

P.49
Fig. D.17. Removing the needle bearing cage

6. Remove the trunnion cross from the driver coupling
voke by withdrawing the bearings from the yoke, as
fetailed previously in the preceding paras. 3, 4 and 5.
7. Using a screwdriver, prise the cork gaskets and
retainers off the shoulders of the trunnion cross.

Inspection and Overhaul.

1. Check the journals of the trunnion cross, needle
rollers, and cages for wear and signs of rusting or
pitting. The bearing cages should be a light drive fit in
the yoke bores. The needle rollers, cages and trunnion
cross, must be dasac 1 bly. The

y
cork gaskets, retainers and circlips are obtainable as
separate replacements and should be renewed if the
original trunnion cross and bearing assembly is refitted.

P.506

D.E. Removing the tronndon cross ber with the fange
. yoke from the sleeve yoke e

2. Check the lubricant passages in the trunnion cross
for obstruction and blow through with compressed air.

3. Check for slackness of the sliding sleeve yoke on
the spline end of the propeller shaft, also check the
condition of the sliding sleeve cork seal and steel
washer. Renew any P found appreciably
worn.

4. Check the yoke flanges for elongation of the
securing bolt holes.

To Re-assemble.

1. Treat the shoulders of the trunnion cross with a
jointing compound before fitting the retainers squarely
on to the shoulders. Wipe all traces of surplus jointing
compound from the journals, after the retainers have
been fitted. Insert the cork gaskets into the retainers.

2. Fit the trunnion cross to the flange yoke, tilting
the trunnion to engage the yoke bores.

3. Position one of the journals of the trunnion cross
so that it protrudes from a bearing cage bore in the
yoke. Fit the needle bearing and cage assembly over
the journal, ensuring that none of the needle roller
bearings are displaced, and trapped during this
operation.

Note: Retain the needle roller bearings in position with

the aid of a suitable lubricant.
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4. Tap the bearing cage into the yoke, using a soft
nose drift slightly smaller than the outside diameter of
the cage, until it is possible to insert the circlip, at the
same time centralising the trunnion cross in the yoke.
Fit the circlip to its respective groove.

5. Carefully move the trunnion to allow the opposite
journal to protrude from the bearing cage bore in the
yoke. Fit the opposite needle'bearing and cage assembly
to the protruding journal, ensuring none of the needle
roller bearings are displaced and trapped during this
operation. Tap the bearing cage into the yoke, using a
soft nose drift slightly smaller than the outside diameter
of the cage, again centralising the trunnion cross in the
yoke as the cage nears its innermost position. Secure
the cage with a circlip.

6. Refit the trunnion cross and flange yoke assembly
1o the propeller shaft or sliding sleeve by repeating the
procedure as detailed in the preceding paras. (3) to (5).
7. Make sure that all circlips are seating correctly in

their respective grooves and the cages are bearing
against the circlips.

CENTRE BEARING

To overhaul the centre bearing, it is recommended
that the front propeller shaft complete is detached from
the vehicle.
To Remove.

Remove the centre bearing along with the front
propeller shaft as detailed on page D.15.
To Dismantle.
KAH. and KAD. Models.
1. Grip the rear driver coupling in a vice, remove the
self locking nut securing the coupling to the shaft.
2. Release the driver coupling from the vice and press

off the coupling from the propeller shaft. Prise the two
feather keys out of the shaft end.

3. The rear water excluder will remain on the driver
coupling and can be tapped off, if necessary.

4. Remove the rear lubricant seal and the plain washer
fitted between the driver coupling and the ball bearing

race.

FAONT PROPELLER SHAFT
WATER EXCLUDER

FRONT LUBRICANT SEAL
CENTRE BEARING HOUSING
BALL BEARING RACE

REAR LUSRICANT SEAL

FRONT PROPELLER SHAFT
DRIVER COUPLING

REAR FROPELLER SHAFT
DRIVER COUPLING

% SELF LOCKING NUT
10 SLEEVE AND TUBE ASSEMBLY

R

11 LUBRICATOR AND ADAPTOR
13 SPACER RING

Fig. D.19. Sectional view of the centre bearing assembly

This illusrration-shows the type of assembly fitted to all models
except KAH and KA D models

‘To Refit.

1. When refitting the sliding universal joint to the
propeller shaft splined end, ensure that the arrows
stamped on the front end of the tubular propeller
shaft and the sleeve yoke of the sliding joint are in line.
Tighten the dust cap by hand only.

2. Connect the front and rear propeller shafts ensuring
that the flange yoke lugs on each shaft are in alignment
as shown in Fig. D.15.

3. Lubricate all universal joints and the sliding sleeve
at the lubricators provided.

5. Withdraw the spherical rubber sleeve and tube
assembly fitted over the bearing race.

6. Press the ball bearing race off the propeller shaft
and remove the front lubricant scal. The front water
excluder can then be tapped off the shaft, if necessary.

All Models except KAH. and KAD. Models,

1. Grip the rear driver coupling in a vice and remove
the self locking nut ing the coupling to the shaft.

2. Release the driver coupling from the vice and press

CLUTCH AND PROPELLER SHAFT Page D.19
in the centre bearing housing during the refitting of the
propeller shaft.

the coupling off the splines of the propeller shaft.

3. Remove the rear lubricant seal and the spacer ring
fitted between the coupling and the ball bearing race.

4, Withdraw the spherical rubber sleeve and tube
assembly fitted over the bearing race.

5. Press the ball bearing race off the propeller shaft
and remove the front lubricant seal. The water excluder,
located on a machined shoulder in front of the bearing
race can then be tapped off the shaft, if necessary.

Inspection and Overhaul.

1. Clean the ball bearing race in white spirit, blow out
with dry compressed air and lubricate the bearing
immediately by dipping in clean light oil. Rotate the
bearing several times to remove excess oil and then
carefully inspect for cracked balls or cages. Rotate
the bearing to check for rough and noisy of i

2. Examine the lubricant seals and renew as necessary,
particularly if the sealing lips are worn or damaged.

3. Renew the bearing sleeve and tube assembly if the
rubber is deteriorated.

4. Examine the centre bearing housing halves for
cracks and renew if evident. The upper half of the
housing can be removed by releasing the stud nuts
above the mounting flange.

5. Check the water excluder(s) for damage or dis-
tortion.

To Re-assemble.

KAH. and KAD. Models.
1. If the front water excluder has been removed, tap
the excluder on the rear end of the propelier shaft until

5. Add a quantity of fresh grease in the tube adjacent
to the bearing race and slide the plain washer on the
propeller shaft, locating agninst the bearing inner race.
Fit the rear lubricant seal in the register at the tube
rear end.

6. 1If the rear water excluder has been removed, tap
the excluder fully on to the nose of the driver coupling
with the convex side to the rear of the coupling.

7. Tap the two feather keys in the slots of the shaft,
ensuring that the keys are a good fit, otherwise new
keys must be fitted.

8. Refit the driver coupling ing that the coupling
fully locates against the plain washer, Secure the
coupling by fully tightening the self locking nut.

All Models except KAH. and KAD. Models.

1. If the water excluder has been removed, tap the
excluder on the rear end of the propelier shaft until the
convex face of the excluder abuts the shoulder of the
¢ hined shaft di

2. Locate the front lubricant seal in the counterbore

inside the sleeve and tube assembly.

Note: The front and rear lubricant seals are identical
components.

3. Liberally coat the ball bearing race with fresh
grease of the recommended grade ensuring that the
grease is also forced down between the ball bearings.

Place a quantity of fresh grease also in the interior of
the sleeve and tube assembly and insert the bearing
race to midway in the tube bore.

4. Tap the bearing race complete with the sleeve and
tube bly on the rear end of the propeller shafi,

the convex face of the excluder abuts the shoulder of
the foremost machined shaft diameter.

2. Locate the front lubricant seal in the counterbore

inside the sleeve and tube assembly.

Note: Front and rear lubricant seals are identical
components.

3. Liberally coat the ball bearing race with fresh
grease of the recommended grade ensuring that the
grease is also forced down between the ball bearings.

Place a quantity of fresh grease also in the interior of
the sleeve and tube assembly and insert the bearing race
to midway in the tube bore.

4. Tap the bearing race complete with the sleeve and
tube assembly on the rear end of the propeller shaft
using a suitable hollow drift on the bearing inner race
unil full ak is obtained on the shoulder of the
shaft.

The sleeve and tube assembly is centralised over the
ball bearing race when the bonded rubber sleeve locates

using a suitable hollow drift on the bearing inner race,
until full ab is obtained on the shoulder of the
shaft.

The sleeve and tube assembly is centralised over
the ball bearing race when the bonded rubber sleeve
locates in the centre bearing housing during the refitting
of the propeller shaft.

5. Add a further quantity of fresh grease in the tube
adjacent to the bearing race and slide the spacer ring
on the propeller shaft, locating against the bearing
inner race. Fit the rear lubricant seal in the register at
the tube rear end.

6. Refit the driver coupling ensuring that the coupling
fully locates against the spacer ring. Secure the coup-
ling by fully tightening the self locking nut.

To Refit.
Refit the centre bearing together with the front
propeller shaft as detailed on page D.15,
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DATA
Type .. Four forward speeds—one reverse
‘Description Synchromesh engagement on top, third and second.
Sliding gears for first and reverse
Ratios
Fourth Direct drive
Third e 1-703 : 1
Second 3029:1
First 5770 : 1
Reverse 6985 : 1

Lubricant capacity ..

4-5 pints (2-55 litres) increased by 1 pint (-56 litre) when
a P.T.0. is fitted

MANUFACTURING DATA

Casing
Bore for primary shaft .,
Bore for mainshaft rear cover ..
Bore for mainshaft rear bearing (in rear cow:r)
Bores for reverse gear shaft and layshaft

Mainshaft
Diameter of spigot
Diameter of journals for 2nd and Srd gears
Thickness of integral collar it

Primary shaft
Diameter of spigot o L i
Diameter of needle bearing lwusms % e

Second and third speed gears
Diameter of bushes (fitted)

Layshaft
Diameter of shaft .

Reverse gear
Diameter of bush (ﬁllcd)
Diameter of shaft .

Selector mechanism
Diameter of selector shafts . i
Bore in selestor forks for shafts ..
Selector shaft ball locking sprmgs
Free length .
To exert 10 Ib. (4 53 kg ] at 65 in. (16 S[ mm }
Reverse stop plunger—overall length
Reverse stop plunger spring -
Free length :
To exert 5 b, (2- 21 kg) al 116 in. (2‘) 46 mm ]
Reverse stop locking ball spring
Free length
To exert 26-56 Ib. (12kg ] at |- II?In (31 42mm i
Gearbox tower
Cap spring
Free length
To exert 351b. (15 ss ks)at SJm {11 48 mm ]

inches millimetres
3:5437/3-5432 £9-997/90-01
6-1274/6-1250 155-626/155-575
3-1498/3-149 80-004/79-991
1-0007/-9995 25-42/25-38
-75/-7495 19-05/19-037
1-7485/1-7475 44-41/44-388
-300/-297 7-62/7-54
“187}-7468 19-988/19-982
1-1255/1-1250 28-587/28-575
1-750/1-751 44-45/44-475
1-0000/-9995 25-4725-38
1-0035/1-0025 25-49/25-46
1-000/-9995 25-4/25-38
62425/-623 15-856/15-838
-6275/-62525 15-92/15-87
79 20-07

245 62:23

1246 31-65

145 36-83

-43 21-08
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GEARBOX

DESCRIPTION

rbox provides four forward speeds and one
m‘]‘h: _’ﬂHt!icaf gears are used for top, third and
second and these gears are engaged by synchromesh
action. Spur gears with straight teeth are employed for
first and reverse gears.

The drive from the engine is taken by the primary
shaft which is splined at its forward end for mating
with the clutch driven plate. Also incorporated at the
forward end is a spigot which registers with a bearing
pressed into the rear of the crankshaft or flywheel as
applicable, A large ball bearing is fitted to the rear
end of the primary shaft and registers into a bore in
front of the gearbox casing. The bearing is retained on
the primary shaft by a spring ring and is _locaml by a
larger spring ring fitted in a groove on the circumference
of the bearing outer race and held between the front
cover and the gearbox casing. The hub of the front
cover is scrolled to return any lubricant seeping along
the shaft of the primary shaft.

Fitted in a counterbore in the rear of the primary
shaft is a needle bearing assembly which supports a

CHANGE SPEEC™
VA

LOCKING LEVER
AND GUIDE
SELECTOR BALL

3rd and £th SPEED
SELECTOR FORK

Ird and 4th SPEED
SLIDING SLEEVE

3rd SPEED GEAR

3rd and 4ch SPEED
SYNCHRO HUB

Ird and dch SPEED
BALILE RINGE

2nd (3
SPEED SPEED SPEED
LATSHAFT  LATSHAFT LATSHAFT

spigot on the front of the mainshaft. The rear of the
mainshaft is carricd by a ball bearing fitted in the
casing rear cover. This bearing is located in the rear
cover by a register on the speedometer gear case which
is bolted to the cover.

To the rear of the bearing is assembled a distance
piece and the worm wheel for driving the speedometer
pinion. These, together with the bearing, are locked
against the second speed synchronising hub by the
driver coupling, the latter being splined and secured to
the mainshaft by a bolt and lock plate. To safeguard
against the Iubricant seeping along the driver coupling,
the aperture in the speedometer gear case for the
coupling incorporates a return scroll.

Assembled to the lower part of the speedometer gear
case is an ad for the specdometer drive pinion.
The pinion bore in the adaptor is off-centre and by
rotating the adaptor, the pitch centre of the pinion is
cither moved away or nearer to, the pitch centre of the
worm wheel. Thus when a different speedometer drive
ratio is required it is only necessary to alter the pinion.

The third and top gear synchronising hub assembly,
located at the front of the mainshaft behind the primary

REVERSE SELECTOR
FORK

4 SPEED GEAR

Ist and Ind SPEED

SELECTOR FORK

I3t and Ind SPEED

_ ARG GEAN,
e Ind SPEED BAULK
e d_'_'_,_,—f""' RING
15t and Ind SPEED
SYNCHRO HUB

DRIVER COUPLING

SPEEDOMETER GEAR
AND FNION

REVERSE
GEAR

GEAR GEAR
Fig. E.L.  Arrangement of the gearbox assembly
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shaft, consists of a synchronising hub, a sliding sleeve,
three shifting plates, and two synchro circlips, The hub
is splined to the mainshaft and retained by a spring
ring. The outer circumference of the hub is splined for
meshing with the sliding sleeve and is also slotted
longitudinally to ace date three equally spaced
shifting plates. A small protrusion formed midway
along each shifting plate engages with a detent groove
inside the sliding sleeve. The shifting plates are loaded
in the sleeve by the two synchro circlips, one on either
side of the synchronising hub, which register against
shoulders on the shifting plates,

A bushed third speed gear is carried on the main-
shaft between the third and top gear synchronising hub
assembly and a collar integral with the mainshaft.

retaining plate fitted in slots at the rear ends of the
shafts and bolted to the casing. Spring loaded balls
housed in bosses on the selector forks engage grooves
machined in the shafis to locate the position of the
gears in neutral and the respective gears. A spring
loaded plunger, in addition to the ball, is assembled to
the reverse selector fork, the resistance of which has to
be overcome by the foot of the change speed lever
before reverse gear can be engaged.

The gearbox tower is bolted to the casing and houses
the locking lever and guide and the change speed lever.
The locking lever and guide pivots on two pins which
are secured by locknuts screwed into the tower. The
purpose of the locking lever and guide is to lock the

Located at each end of the synchronising hub bly

T g gears in neutral whilst the required gear is
being selected. The change speed lever is spherically

is u bronze baulk ring, which has a conical bore for
mating with the cones on the primary shaft and the
third speed gear. Each baulk ring has three slots for
engaging the end of the shifting plates, and external
dog teeth for meshing with the splines of the sliding
sleeve,

The bushed second speed gear is located behind the
collar integral with the mainshaft. A baulk ring
similar to those previously described locates on a cone
at the rear of the gear,

The second speed synchronising hub is located on the
mainshaft between the second speed gear and the main-
shaft rear bearing. The hub is splined internally to
mate with the mainshaft splines, whilst external splines
engage the first speed sliding gear. Longitudinal slots
on the outer circumference of the hub locate three
shifting plates in a similar manner to those described
previously for the top and third speed synchronising
hub. The protrusions on the shifting plates engage with
a detent groove machined in the internal bore of the
first speed sliding gear and in order to prevent the
shifting plates from sliding too far towards the rear,
the longitudinal slots do not run the whole length of
the hub.

Straight tooth gears are machined on the outside of
the first speed sliding gear, and, in addition to the
detent groove, the internal bore of the gear is splined
for meshing with the synchronising hub, and the dog
teeth of the baulk ring and second speed gear.

The layshaft gear cluster is carried on needle roller
bearings at the front and rear of the layshaft which is a
light drive fit in bores at the front and rear faces of the
gearbox casing. A tubular distance piece locates the
needle roller bearings in position, and fitted also on
the layshaft, between the cluster gear and gearbox
casing, are steel backed thrust washers.

The layshaft is retained in the casing by a plate that
locates in a slot in the shaft and is bolted to the rear
face of the casing. The bushed reverse gear is carried
on a plain shaft located in position by the same plate
that locks the layshaft,

The selector forks operate on shafis assembled in the
top of the gearbox casing, The shafts arc located by a

seated in the tower and retained in position by a cap
secured by cheese headed setscrews. The two feet
projections on the locking lever and guide and the foot
of the change speed lever engage with slots machined
in the top of the selector forks.

OPERATION

When the change speed lever is moved to engage the
first gear, the foot of the lever moves the first and
second selector fork rearwards along the selector shaft
from the neutral position. This movement of the
selector fork lifts the spring loaded ball from its loca-
tion in the central groove in the shaft. Simultaneously,

A

720

H

A = DRIVING GEAR TEETH

8 = DRIVING GEAR DOG TEETH

C = BAULK RING DOG TEETH

D = SLIDING GEAR DRIVING TEETH
E = SLIDING GEAR INTERMNAL TEETH
F = SHIFTING PLATE

G = SYNCHRO CIRCLIP
H = SYNCHAO HUB

Fig. E.2. Sectional view of the first and second synchronising hub
assembly
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the projections on the locking lever and guide locate
with slots machined in the reverse and the third and
top selector forks thereby locking them in the neutral
position.

Continued movement of the change speed lever
causes the selector fork to move the first speed sliding
gear along the sy ising hub, into ecngap t
with the first gear on the layshaft and at the same time,
the protrusions on the shifting plates are forced out of
the detent grooves in the sliding gear. In this position,
the spring loaded ball in the selector fork is located in
the rear groove in the selector shaft.

In selecting second gear, the change speed lever moves
the first and second speed selector fork forward and
through neutral, until the spring loaded ball locates in
the front groove of the selector shaft. The locking
lever and guide remains in the same position and
continues to lock the reverse and the third and top
selector forks in the neutral position, Simultancously,
the first speed sliding gear is moved forward out of
engagement with the layshaft first speed gear, and when
the neutral position of the synchronising hub is attained,
the protrusions on the spring loaded shifting plates in
the hub engage the detent grooves in the sliding gear.
The sliding gear continues 1o move forward but before
second gear is actually engaged, the speeds of the mating
gears are synchronised as follows (see Fig. E.3).

Continued movement of the sliding gear through
neutral, forces the three shifting plates (F) forward,
bringing the baulk ring into engagement with its mating
cone which is integral with the second speed gear. The
gear (A) will be rotating at a speed considerably
different from that of the hub and therefore the baulk
ring will be dragged round by friction to the extent
permitted by the clearance (J). By referring to Fig
E.3(#), it will be seen that the baulk ring teeth (C) have
now moved into the path of the sliding gear teeth (E).
Their chamfered faces abut and restrict further move-
ment until synchronisation occurs.

The tecth (E) endeavour to push the obstruction
away, thereby applying a positive pressure to the cone

bers which i the frictional driving effort.

(o
.

A = DRIVING GEAR TEETH

B - DRIVING GEAR DOG TEETH

C = BAULK R TLET

D — SLIDING GEAR DRIVING TEETH
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As further pressure is applied through the change
speed lever, the speed of the gear (A) is synchronised
with the sliding gear (D) and when this occurs the
pressure between the abutting teeth is relieved. This
allows the sliding gear to move forward and engage the
teeth of the baulk ring and the driving gear dog teeth
(B}, forcing the spring loaded shifting plates out of the
detent grooves in the sliding gear in the process.

When changing from second to third gear, the
change speed lever moves the first and second speed
selector fork to the rear into neutral. In this position
the spring loaded ball in the fork engages the centre
groove in the selector shaft, the first speed sliding gear
is moved along the second speed synchronising hub,
out of engagement with the second speed gear, and the
protrusions on the shifting plates in the second speed
synchronising hub engage the detent groove in the first
speed sliding gear. The change speed lever is then
moved to the right and forward to the third gear
position. Simultaneously, the foot of the lever moves
the locking lever and guide to the left, thus engaging
the slots in the first and second and reverse selector
forks to retain them in the neutral position.

The selector fork moves the third and top speed
sliding sleeve to the rear, but does not engage the dog
teeth of the third speed gear until the speed of the
mating pears has been synchronised as described
previously.

When a change from third gear to top gear is made,
the change speed lever moves the third and top speed
selector fork on the shaft, forward and through
neutral, until the spring loaded locking ball engages
the front groove of the shaft. The locking lever and
guide remains in the slots on the first and second and
reverse selector forks, thereby locking them in neutral.
At the same time, the sliding sleeve meshes with the
dog teeth of the primary shaft gear when the speed of
the two gears has been synchronised.

With all the gears in neutral, reverse gear is selected
by moving the change speed lever to the left and rear-
wards. Before the slot in the reverse selector fork can
be engaged, sufficient pressure must be exerted when

D

™

o — S. 1248

)
E = SLICING GEAR INTERNAL TEETH
TING PLATE
G = SYMCHRQ CIRCLIP
H = SYMCHRD HUB

Fig. .3, Opurational diagram of the synchromesh mechankism
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maving the change speed lever to the left in order to
overcome the spring loaded reverse plunger, The
selector fork moves the reverse gear forward into mesh
with the first speed gear on both the layshaft and main-
shaft. Simultaneously, the spring loaded ball in the
fork locates with the front groove in the selector shaft.

LUBRICATION

I:j\-‘e:r)* 6,000 miles (10,000 kms.) the oil should be
drained and the gearbox refilled with fresh clean oil of
the recommended grade to the high level mark on the
dipstick.

The drain plug is located at the bottom of the casing
and the oil dipstick and filler cap combined is fitted in
Ilhe filler neck at the top of the gearbox. The dipstick
is accessible after removing the large rubber sealing
pad, located in the cab floor cover panel, adjacent to
the base of the change speed lever,

SPEEDOMETER DRIVE CABLE

To Remove.

1. At the gearbox end of the cable, unscrew the
knurled nut which connects the cable to the speedo-
meter pinion adaptor and pull the cable clear.
2. Unscrew the knurled nut securing the cable to the
speedometer and then release the inner cable from the
}Pstrumcnl, For details of this operation, refer to the

lns;nlmcnt and Gauges” section under “Electrical
Equipment”,
3. Draw the cable into the cab taking care not to
damage any electrical leads.

Inspection.

1. Examine the inner cable at the squared ends,
Renew the cable if the corners have worn appreciably.
2. Check both the inner and outer cables for kinks and
other damage and renew if necessary.

Note: Either cable may be renewed separately.

To Refit.

Th:'; is carried out by reversing the removal procedure
smearing the inner cable sparingly with thin oil before
installing it in the outer cable.

SPEEDOMETER DRIVE GEARS

To Remove.

1. Disconnect the drive cable at the gearbox.

21 IRemovc the setscrew securing the speedometer

pinion adaptor, then lift out the adaptor followed by

the pinion.

Note: If t!w original pinion is being refitted, the hole to
which the adaptor setscrew is fitted should be
noted to enable the adaptor to be secured in the
same position. Should, however, a pinion of a
different ratio be fitted, the adaptor setserew
must be screwed into one of the holes appro-
priate for the particular ratio as shown in
Fig. E4.

3. The pinion drive gear may be removed in the

following manner:

GEARBOX

SPEEDOMETER
DRIVE GEAR.

\
DRIVER _ SPEFDOMETE
Colpting “Raion ADAPTOR
The ratios marked with an asterisk * are obtafned with an
alternative pinfon adaptor

Fig. E4. Speedometer drive gears

{a) Disco_nnel:l the propeller shaft from the driver
coupling (see “Propeller Shaft™ section).

(b) Unscrew and remove the coupling securing bolt,
remove the spring washer and the splined locking
washer, then withdraw the coupling by tapping off
with a copper or lead hammer. Alternatively, use
Churchill Tool 55, Legs R.G.55-8 and Adaptor

Set R.G.55-10 if a tight coupling is evident.

(£) Unscrew the six setscrews and remove the speedo-
meler gear case noting the joint.

(d) Slide the drive gear off the mainshaft.

Fig. E.5. Withdrawing a driver coupling ‘Charchill
Tool 55, Legs I{ig‘m and Ahplnr.';:“l.ﬂ_’ﬁ-m
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Inspection.

1. Examine the teeth of the pinion and the drive gear.
If damaged or worn, the faulty component should be
renewed.

2. Check the pinion threst pad in the speedometer
gear case for scores and wear and renew if pecessary.

3. Check that the oil return scroll in the rear of the
speedometer gear case is free from obstruction.

To Refit.

Refitting is a reversal of the removal procedure,
observing the following:

1. Use a new joint between the speedometer gear casc
and the rear cover.

2. The position of the adaptor will depend on the size
of the pinion (sec Fig. E4).

3. Before refitting the coupling securing bolt, ensure
that the splined locking washer engages with the splines
of the driver coupling bore and after positioning the
spring washer under the sccuring bolt head, refit the
bolt and tighten securely.

GEARBOX TOWER

To Remove.

1. Ensure the change speed lever is in the neutral
position.

2. Unscrew the change speed lever knob after releasing
the locknut.

3. Release the floor centre panel retaining screws and
lift the panel, with the rubber bellows, off the change
speed lever as an assembly. The bellows and dipstick
access plug can be removed from the floor panel, if
necessary.

4. Unscrew the six sctscrews securing the gearbox
tower assembly to the casing and remove the tower
complete. Remove the tower joint.

Cover the top of the gearbox to prevent any foreign
matter from entering the gearbox.

To Dismantle.

1. Remove the three cheese-headed screws retaining
the tower cap and remove the cap, noting that the cap
is under tension from the cap spring.

2. On removing the tower cap, the ball cap and the
ball spring can be lifted off the change speed lever.

3. Lift out the change speed lever.

4. Slacken the locknuts on the two locking lever and
guide pivot pins and unscrew the pins from the tower
which will allow the locking lever and guide to be
withdrawn.

5. The change speed lever ball peg is an interference
fit in the tower and should not be removed unless
rencwal is necessary.

Inspection and Overhaul.

1. Examine the plain shanks of the pivot pins and the
bores in the locking lever and guide for wear and
Tenew as Mecessary.

2. Check the change speed lever ball spring for weak-
ness (sec “Manufacturing Data™ at the beginning of
this section}.

3. Inspect the striker foot of the change speed lever
for wear and renew the lever if necessary.

4. Examine the head of the lever ball peg in the tower
and the mating slot in the lever ball for wear or damage
and renew the lever, or the peg, or both, as necessary.
To renew the peg, drift out the existing peg from the
outside of the tower. The new peg can either be pressed
or tapped into the tower bore ensuring that the peg is
fully located.

To Re-assemble.

Reverse the di ling operation noting the follow-
ing points.
1. Locate the locking lever and guide centrally in the
tower on the plain shanks of the pivot pins ensuring
free movement without excessive end float.

Do not tighten the pivot pin locknuts until the tower
is re-assembled to the gearbox.

2. Before inserting the change speed lever in the
tower, smear a thin film of grease around the spherical
seating in the tower. Insert the change speed lever and
locate the slot machined in the lever ball with the head
of the ball peg in the tower.

To Refit.

Refit the tower assembly in the reverse order of the
removal operations with attention to the following
points.

1. With the gears in neutral, refit the tower using a
new joint, after removing the material used to protect
the top of the gearbox.

2. Check that the locking lever and guide pivots freely
in the slots of the sclector forks. Should the lever and
guide foul the slots, adjust by means of the pivol pins,
screwing both pins in or out an equal amount until
free movement is attained. Securely tighten the lock-
nuts on completion of the check.

3. Ensure that the floor centre panel is secure and that
the floor panel seal to the eab floor is in good condition.
Ensure that the rubber bellows fits correctly in the lip
of the floor panel and also around the change speed
lever.
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CHANGE SPEED LEVER FOOT
LOCKING LEVER AND GUIDE
GEARBOX TOWER

CHANGE SPEED LEVER

PIVOT PIM LOCKNUT

TBesurmawie
3
g
Z

BALL SLOT

Fig. E.6. Gearbox lower assembly
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2. Refit the selector shafls in their appropriate bores,

picking up the selector forks in the process, observing

the following: 6. Unscrew and remove the four nuts and washers

(a) As the shafts pass through the forks, the dummy SC¥ring the gearbox to the mounting studs in the rear
shafts used for compressing the locking balls and 12¢@ of the clutch housing.

springs, will be pushed out, and care must be taken 7, Withdraw the gearbox rearwards until the primary

GEARBOX Page E9

4. Examine the selector shafts for excessive wear in
the ball grooves and in the track of the balls. Renew
if badly worn.

SELECTOR SHAFTS AND FORKS 5. Remove the power take off unit (when fitted).

To Remove.

In order for the sclector shafts and forks to be o
removed and refitted, it is necessary to remove the SHAFT

CHURCHILL
TOOL RGBS

gearbox from the vehicle (see page E.10). After removing
the gearbox, which includes removing the gearbox
tower, proceed in the following manner:

1. Withdraw the two setscrews that secure the selector
shafts retaining plate to the rear of the casing. Remove
the plate from the slots jn the shafts,

2. Using a suitable soft metal drift, drive out the
shafts from the casing (front to rear) taking care not to
lose the locking balls.

3. Lift out the selector forks in the following order.
Third and top, reverse, and finally, the first and second
fork. Remove the locking ball springs from the bosses
in the fork heads.

si2%0

Fig. E.7. Selector shaft identification

To Dismantle.

Reverse Plunger Assembly. To remove the reverse
stop plunger from the reverse selector fork head, pro-
ceed as follows:

1. Remove the small circlip retaining the plunger in
the fork.

2. Push out the plunger. A strong initial pressure
must be applied to move the spring loaded locking ball
out of its groove in the plunger. When the plunger is
removed, the locking ball and its spring will shoot out
and care must be taken not to lose these items.

Inspection and Overhaul.

1. Examine the ball locking springs and the reverse
stop plunger spring for damage or weakness (see page
E.2 for spring data), renewing as necessary.

2. Tnspect the balls for pitting or flats, renewing any
ball where this is apparent.

3. Examine the sclector forks for wear at the point of
contact with their respective gear. Any fork that
appears twisted should be renewed.

Fig. E8. Re-assembling the incﬂng ball and spring in the selector
fork using Churchill Tool R.G.80

To Re-assemble.

1. Re-assemble the locking balls and springs in the
selector forks, using Churchill Tool R.G.80 and then
secure the ball and springs temporarily in position by
following up R.G.80 tool with a short dummy shaft in
each fork,

2. Re-assemble the reverse stop plunger to the reverse
selector fork using Churchill Tool R.G.81 (see Fig. E.9)
as follows:

(a) Drop the plunger spring into position and insert
first the locking ball spring and then the locking
ball into the drilling which is parallel with the
selector shaft bore in the fork.

{#) Fully compress the locking ball into its drilling with
Churchill Tool R.G.81 and insert the plunger
until the plunger spigot abuts the flat on the
Churchill Tool,

{c) Press hard on the plunger and simultancously
withdraw the Churchill Tool thus permitting the
plunger spigot to enter the plunger spring and also
retain the locking ball in its drilling.

(d) Apply a sharp tap to the plunger head to locate the
locking ball in the plunger groove and complete
the operation by fitting a new circlip in the plunger
spigol groove.
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To Refit.

1. Place the forks in position with the prongs register-
ing in the grooves in the respective gears and refit in
the following order. The first and second fork, the
reverse fork next, and the third and top selector fork
last.

to prevent them from falling into the casing.

(&) The slots in the shafls for the retaining plate must

be to the top and rear of the casing.

Fig. E9. Re-nssembling the reverse stop plunger to the reverse
setector fork using Churchill ’:?wl R.G.EL

3. Fit the retaining plate in the shaft slots and secure
with the two setscrews.

4. Refit the gearbox to the vehicle (see page E.16).

GEARBOX ASSEMBLY
To Remaove.

L. Drain the ol from the gearbox at the plug provided.

2. Remove the gearbox tower (seepage E.7) and suit-
ably protect the top of the gearbox from the entry of
foreign matter,

3. Unscrew the knurled nut securing the speedometer
cable to the adaptor in the speedometer gear case, and
withdraw the cable which should be temporarily
secured clear of the gearbox.

4. Disconnect the propeller shaft at the driver coupling
(see “Propeller Shaft" section).

shaft is clear of the clutch housing and then lower the
gearbox assembly to the ground.

Note: At no time during the removal and refitting
operalions must the gearbox assembly be
allowed to hang unsupported in the clutch
assembly or the release bearing.

To Dismantle.

1. The gearbox tower will have been removed during
the removal operation and overhaul information for
this assembly is given on page E.7.

2. Remove the selector shafts and forks (see page E.9).

3. Withdraw the driver coupling and remove the
speedometer gear case, the drive gear and the distance
piece located at the rear of the mainshaft rear bearing
(see page E.6 for removal instructions).

4. Unscrew the six setscrews and remove the side
cover and the joint. This operation is not necessary
when a power take off is fitted to the gearbox, as this
unit will have already been removed.

5. Remove the setscrew securing the layshaft and the
reverse shaft retaining plate at the rear of the gearbox
casing. Slide out the retaining plate.

6. Using a soft metal drift, tap out the layshaft from
the front to the rear of the casing, and allow the lay-
shaft gear cluster to rest in the bottom of the casing.

7. Unscrew the six setscrews securing the front cover
and remove the cover and the joint.

8. The primary shaft assembly complete with the
bearing race, is then withdrawn from the gearbox casing
by tapping out, using a soft metal drift applied against
the rear face of the bearing outer race, from the inside
of the casing.

9. Having withdrawn the primary shaft assembly,
remove the spring ring retaining the bearing on the
shaft and remove the abutment washer fitted between
the spring ring and the bearing. Suitably support the
bearing race, and press out the primary shaft, which
will allow the bearing chip shield to be lifted off the
shaft. Prise the large spring ring from the bearing outer
diameter.

10. Remove the eight setscrews securing the rear
cover to the casing and release the rear cover from the
casing bore by screwing in, alternately, two & in.
U.N.C. setscrews in the two tapped holes provided in
the cover flange.

11. On releasing the rear cover, the complete main-
shafl assembly can be withdrawn through the rear bore
n the casing.
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Ensure that the top speed baulk ring is also removed
with the assembly and identify the baulk ring to its
gear cone for the re-assembly operation.

gear, the first and sccond synchronising hub
assembly and the second speed gear, can be pressed
off the mainshaft. Ensure that the second speed

LAYEHAFT GEAR CLUSTER
SPACING COLLAR
NEEDLE ROLLER BEARING
TUBULAR DISTANCE PIECE
THRUST COLLAR

LARGE THRLUSET WASHER
LATSHAFT

SMALL THRUST WASHER

e e e N o=

Fig. .10, Details of the layshaft assembly

12. The mainshaft spigot roller bearing and the
radiused distance washer may have been withdrawn
with the primary shaft assembly. Check that both
components are removed.

13. The layshaft gear cluster can then be lifted out of
the gearbox casing t h the mainshaft rear aperture.
Note the order of removal for the small thrust washer,
needle roller bearing and thrust collar at the rear end
of the gear cluster; the tubular distance piece in the
centre of the gear cluster and the needle roller bearing,
spacing collar and the large thrust washer at the front
end of the gear cluster, It will be noted that the thrust
collar is an interference fit in the gear cluster bore and
will_require to be tapped out, using a soft metal drift
through the bore interior.

14. Withdraw the reverse gear shaft from the rear of
the casing, if necessary, using R.G.101B and adaptor
R.G.101B-3 which can be screwed into the § in. U.N.F.
tapped hole in the rear of the reverse gear shaft (see
Fig. E.11). After removing the shaft, the reverse gear
can be lifted out of the casing.

15. To di le the mainshaft bly, proceed as

follows:

(a) Slide the top and third sliding sleeve off the syn-
chronising hub splines, remove the thres shifting
plates and detach the synchro circlip which will be
released with the shifting plates.

(b) Using the second speed gear as a base, the rear
cover and bearing assembly, the first speed sliding

baulk ring is identified to the second speed gear cone
for the re-assembly operation. The three shifting
plates and the two synchro circlips can be r_eleasul
from the synchromising hub after separating the
first speed sliding gear from the hub.

Fig. EIL

Withdra the reverse gear shafi using
Tool R.mm and Adaptor R.G.101B-3

{c) Remove the spring ring from the groove in the
front end of the mainshaft. It may be necessary 1o
apply a light pressure on a handpress, to the main-
shafl spigot, in order to remove the top and third
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synchronising hub from the mainshaft, using the
third speed gear as a base.

Remove the hub, detach the remaining synchro
circlip, and slide off the third speed gear and the
third speed baulk ring.

Ensure that the third speed baulk ring is identified
to the third speed gear cone for the re-assembly
operation.

(d) Press the mainshaft rear bearing out of the rear
COVET.

Inspeetion and Overhaul.

All components should be thoroughly cleaned before
inspection. When checking for wear, refer 1o the
dimensions given under “Manufacturing Data™ at the
beginning of this section.

1. Casing. Check for wear and damage at the casing
bores and examine the casing for cracks.

2. Gear Teeth. Examine all the gear teeth for damage
or wear. Any gear with worn or damaged reeth should
be renewed.

The chamfered faces of the dog tecth on the primary
shaft. third speed gear and second speed gear should be
inspected lor wear. I badly worn, the gear should be
renewed.  This also appliess to the corresponding
chamfers on the internal splines of the third and top
sliding sleeve and the first speed sliding gear.

3. Ball Bearings. The ball bearings should be cleanad
in light machine oil and then checked for slackness and
noisy operation. which. if apparent. will necessitate
the renewal of the faultly bearing.

4. Needle Roller Bearings. Examine the needle rollers
for wear or pitting. If either is present on any one
roller, renew the bearing.

5. Primary Shaft. Check the spigot which registers
with the pilot bearing in the crankshaft or flywheel
flange, and the counterbore which accommodates the
mainshaft spigot bearing, for wear or pitting. Insert
the primary shaft into a new driven plate and check for
burrs and backlash on the splines.

The baulk ring cone must be absolutely free from
glazing, ridges and scores.

6. Baulk Rings. Ensure that the baulk ring dog teeth
are in good condition. The tapered bores of the baulk
rings incorporate fine, closely pitched grooves designed
to break down the oil film rapidly on the gear cones as
the mating faces engage. Ensure that these grooves
are not worn and renew il wear is evident. [If the baulk
rings are to be refitled, make certain that no foreign
matter is present in the grooves.

Check the baulk rings for concentricity by marking
the corresponding gear cone with a thin coating of
engineers” marking blue and offer up the baulk ring.
Examine the result obtained which should show a
corresponding blue marking on the tops of all the baulk
ring groaves.

7. Synchronising Hub Assemblies. Fit the hubs on
to their respective mainshaft splines and ensure they

are a good fit without backlash. This condition also
applies to the sliding sleeve and the first speed sliding
gear which mate with the external splines of the
appropriate hub.

Insert the shifting plates in the appropriate hub slots
and ensure that the plates have free sliding movement
along the slots. Renew any of the shifting plates whose
protrusions show signs of wear. The synchro circlips
should be renewed if weak or show wear at the contact
faces with the shifting plates.

8. Mainshaft. Check the mainshaft for wear at the
spigot, the synchronising hub splines, the collar in the
centre of the shaft, and the ground portions on which
the third speed gear and second speed gear bushes
operate. Fit the driver coupling to its splines and check
for backlash. If backlash is apparent, renew the
driver coupling; should backlash again be noted, renew
the mainshaft. Check the bolt holes in-the driver
coupling flange for elongation, and renew the coupling
if evident.

9. Third and Second Mainshaft Gears. Inspect the
synchronising cones for glazing, ridging or scores, and
renew the gear if evident. Check the bushes for wear
and renew the gear if wear is excessive. Ensure that the
drillings through the gear and bush are free from
obstruction.

10. Reverse Gear and Shaft. Inspect the reverse gear
bush for wear and check the gear for excessive clearance
on the shaft. If necessary, re-bush the gear. and/or.
renew the shaft. The bush is a press fit in the gear and
must be finish bored to a diameter of 1-0035/1-10025 in.
(25-49/25-46 mm.) after fitting. This operation must be
carried out with great care 1o ensure the correct align-
ment of the bore which must be concentric with the
larger gear tooth pitch diameter within 002 in.
(-050 mm.) maximum run-out. When pressing in the
new bush, prior to boring. the correet depth dimension
is 08 in. (2:03 mm.) from the rear face of the larger
gear.

11. Layshaft Thrust Washers. Examine the thrust
faces of the washers for wear or scores and renew as
necessary.

12. Front and Rear Covers. Inspect each cover for
damage or burrs on the registers and on the mating
faces with the gearbox casing. Check that the oil return
scroll in the front cover is free from obstruction.

13. Selector Shafis and Forks. See page E.9.

14. Gearbox Tower. Sce page E.7.

15. Speedometer Drive Gears and Casing. See page
E.T.

To Re-assemble.

1. Insert the reverse gear shaft partly into the casing,
through the rear bore, with the slotted end of the shaft
to the rear. Re-assemble the reverse gear on the shafi,
ensuring that the larger gear is nearest to the rear of the
casing, then tap the shaft forward until the slot for the
retaining plate is Alush with the casing.
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2. Tap the thrust collar into the rear end of the lay-
shaft gear cluster bore, using a hide faced mallet.
Always ensure that the mating faces of the collar and
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Position the -sliding gear so that the centre pro-
trusions of the shifting plates engage with the
detent groove in the gear.

the cluster bore are perfectly clean before Y.

The first needle roller bearing, the tubular distance
piece, the second needle roller bearing and the spacing
collar are then re-assembled to the bore, in that order,
working from rear to front.

3. Locate the larger thrust washer, by means of its

projecting tag. on the front layshaft boss inside the

casing, using grease to retain the thrust washer in
position. The smaller thrust washer must then be
located on the rear layshaft boss in the same manner.

The re-assembled gear cluster is then lowered into
the bottom of the gearbox casing.

Note: To ensure that the thrust washers remain in
position whilst lowering the gear cluster in the
casing, insert two short dummy shafis through
the layshaft bores until they engage the washers
but, at the same time, do not prevent the gear
cluster from passing between the ends of the
shaits.

4. Re-assemble the mainshaft as follows:

(@) First. re-assemble the two synchronising hub
assemblies (see Fig. E.12 and E.13). Slide the first
speed sliding gear on the first and second synchro-
nising hub, noting that the sclector fork groove on
the gear, must be nearer to the rear of the hub than
the gear teeth.

SLIDING SYRCHRO SHIFTING
GEAR CIRCLIF FLATE

&= e

T

SHIFTING SYNCHRD SYNCHRO
PLATE HUE CIRCLIP
Fig. E.12. Exploded view of the first and second speed
synchronising hub assembly

Insert the three shifting plates in the hub slots,
with their centre protrusions outwards, and re-
assemble the synchro circlip in the small groove in
the recess machined in the rear section of the hub
to engage the shifting plates as shown in Fig. E.12.
Fit the front synchro circlip in the front recess of
the hub, locating the circlip on the underside of
cach shifting plate, with the open end of the circlip
following the opposite direction to the rear synchro
circlip as shown in Fig. E.13. Ensure that the up-
turned ends of the synchro circlips do not foul the
hub.

R ble the top and third synchronising hub
assembly, using the same procedure as with the
first and second synchronising hub, noting that the
tapered end of the sliding sleeve must face the same
:irecﬁon as the protruding boss at the end of the

ub.

Fig.

(3}

(e)

E.13. Sh the correct location of the shifting plates and
the posi g of the open ends of the synchro circlips
Position the second speed gear on the rear section

of the mainshaft with the gear face farthest from
the baulk ring cone, abutting the integral collar on
the mainshaft. Slide on the second spesd gear
baulk ring until the ring mates with the gear cone.

Slide the first and second synchronising hub
assembly on the mainshaft splines and lightly tap
fully into position, using a hide faced mallet,
ensuring at the same time, that the projecting
shifting plates engage the slots in the baulk ring.
Press the rear bearing fully into the rear cover and
on completion, support the mainshaft in protected
jawsin a vice and tap the bearing and cover assembly
on the mainshaft using the hollow drift portion of
Churchill Tool R.G.77, until the inner track of the
bearing abuts the rear end of the first and second
synchronising hub. After this operation, ensure
that the second speed gear rotates freely on the
mainshaft.

(d) Refit the distance picce at the rear of the rear

bearing on the , foll. 1 by the speed
meter drive gear. Re-assemble the speedometer
gear case and the driver coupling as detailed on
page E.7. The driver coupling securing bolt should
be fully tightened at a later stage when the main-
shaft is re-assembled in the casing.

Re-assemble the third speed gear on the front of
the mainshaft with the gear cone farthest from the
mainshaft collar. Place the third speed baulk ring
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on the mainshaft and engage the ring with the gear
cone. Ensure that the identification marks which
were made during dismantling are corresponding
on the ring and gear cone.

Fig. E.14.  Fitting the spring ring in the mainshaft groove using
Cherchill Tool R.G.76 in conjunction with the hollow
drift portion of R.G.T7

{/1 Slide the top and third synchronising hub assembly
on the front of the mainshaft and engage the shifting
plates with the slots in the third speed baulk ring.
It may be necessary to lightly tap the hub to ensure
that it is fully into position using a hide faced
mallet.

Retain the hub by fitting a new spring ring in the
groove at the front of the mainshaft, using a
tapered guide, Churchill Tool R.G.76 in con-
Junction with the hollow drift portion of Churchill
Tool R.G.77.

{g) P]gce the radiused distance washer on the mainshaft
spigot, matching the radiused face of the washer
with the corresponding radius on the spigot. Also,
re-assemble the needle roller bearing on the main-
shaft spigot.

GEARBOX

The mainshalt assembly will then be ready for
re-assembly to the gearbox casing.

{4) Engage second gear on the mainshaft by pushing
the first speed sliding gear along the hub until the
intcrnal splines of the gear engage with the dog
teelh on the second speed gear. i

Before bling the mainshaft in the gear-
box casing, ensure that the reverse gear is positioned
at the rear end of the reverse gear shaft: enter the
mainshaft assembly through the aperture in the
rear of the casing and at the same time, lift the
mainshaft sufficiently to enable the first speed
sliding gear teeth to clear the teeth of the reverse
gear thus preventing the reverse gear from being
pushed out of position along the shaft. Secure the
rear cover to the casing, with the eight setscrews
and spring washers, thus localing the mainshaft
assembly in position.

Note: Use a new joint between the rear cover and
the gearbox casing.

- Re-assemble the primary shaft as follows:
{a) P;)ﬁl\:loi‘l the bearing chip shicld on the primary
shalt.

Fig. E.15.

Pressing the ball bearing on the primary shaft using
the Churchill Hollow Drift portion of 7T
extension adapter R.G.77-1 with the Churchill Pad
R.G.T9 to protect the pear conc
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(#) Press the ball bearing on the primary shaft using the
Churchill Hollow Drift portion of R.G. 77 and the
extension adaptor R.G. 77-1 with the Churchill
Protector Pad R.G. 79 to safeguard the gear cone
from damage (sec Fig. E.1S). Ensure that the
bearing is re-assembled to the shaft with the re-
taining ring groove, in the bearing outer circum-
ference, farthest from the primary shaft gear.

{¢) Place the abutment washer on the shaft next to the
bearing and then refit the small retaining ring in the
primary shaft groove to secure the ball bearing,
using thetapered guideand hollow drift of Churchill
Tool R.G.77 with the extension adaptor R.G.77-1.
Always use a protector pad (Churchill Tool R.G.79)
to safeguard the gear cone from damage during
this operation.

E.16. the reta ring In the

extension adaptor R.G.77-1 and the Charchill Pad
R.:.79 to protect the gear cone

(d) Finally, the large retaining ring is then refitted to
the groove in the bearing outer circumference.
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6. Place the top speed baulk ring on the primary shaft
gear cone and insert the assembled primary shaft
through the front bearing aperture in the casing until
the mainshaft needle roller bearing engages the small
counterbore in the rear of the primary shaft. At the
same time, register the primary shaft ball bearing in the
casing bore and using the hollow drift portion of
R.G.77, with the extension adaptor R.G.77-1, tap the
bearing inte position, until the large retaining ring on
the bearing outer circumference fully contacts the
casing. As the bearing is being tapped into position,
engage the slots in the top speed baulk ring with the
protruding ends of the shifting plates. Take care not
to jam the baulk ring during this operation,

wn’ shaft in the pearbox
nsing the bollow of Churchill Tool B.G.77
with the extension adaptor 1.G.77-1

Fig. E-17.  Refitting the assembled
casmg

7. Refit the front cover to the casing using the six
setscrews and spring washers and a new joint. Ensure
that the oil drain channel in the cover is at the bottom
and that the joint does not obstruct the corresponding
drain hole in the gearbox casing.

8. To enable the layshaft to be re-assembled, slowly
invert the gearbox and rotate the primary shaft to
allow the primary shaft gear to mesh with its corres-
ponding gear on the layshaft as the gear cluster rolls
into position.

Remove the two dummy bars retaining the thrust
washers and insert the layshafl, slotted end first, into
the front bore of the casing. To assist in aligning the
thrust washers and collars in the gear cluster, a tapered
shaft (Churchill Tool R.G.78) pushed in ahead of the
actual layshaft, will facilitate this operation.

9., Lock the reverse gear shaft and the layshaft in
position by refitting the retaining plate in the slot in
each shaft and securing the plate to the rear of the
casing with the setscrew and spring washer,
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10. Refit the selector shafts and forks as detailed on

page E.9.

Mote: AL this stage, the driver coupling securing bolt
should be fully tightened and mn order to
accomplish this operation, engage two gears
simultaneously to lock the mainshaft.

Fig. E.18. Refitting the layshaft first inserting the tapered
ﬁnﬂ.l&.dﬂl Tool n.bé:rs. to M‘g aligning the
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11. Refit the side cover using the six setscrews, spring
washers and a new joint. This operation is not necessary
if a power take off is fitted to this aperture.

To Refit.

To refit the gearbox assembly, reverse the removal
procedure noting the following points,

1. Ensure that the splined hub of the driven plate is
aligned with the primary shaft spigot bearing, prior to
refitting the gearbox.

2. Check the primary shaft splines for burrs and
lightly smear the splines with grease.

3. Do not allow the gearbox to hang unsupported in
the clutch assembly during this operation.

4. Refit the power take off (when fitted),

5. Refit the gearbox tower assembly as detailed on
page E.7.

6. Refill the gearbox with the recommended grade of
oil to the high level mark on the gearbox dipstick.



