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The reversing light il automatically' be iHluminated when
the reverse gear i5 selected

Stopping the Vehicle

Release the accelerator pedal and apply the footorske,
Select neutrai and apply the handbrake. During traffic
halts, it is possible hecause of the Zaimler fluid!
Flywheel, tc wait in a low gear rather thanin neutral and
applying the brake

Gear Change Speeds
It is recommencsd ™at gear changes are effecisd at the

following speeds

1st to 2nd 58 MPH. (9.6 — 14 KPH.
2nd to 3rd 14 MPH. (225 K2+ )
3rd to 4th 2023 MPH., (3237 KPH

according to passenger load or gradient.

THE MAINTENANCE SCHEDULE

The maintenance Schedule has been compiled to show at
a glance the essential service requirements of the CRG6
and SRG6 " FLEETLINE™ chassis.

Methodical and efficient service to the details mentioned
will maintain the vehicle in good condition and ensure
economical and trouble free usage.

The Maintenance operations are detailed below together
with the Section reference in which will be found the
recommended sequence of the maintenance work to be
effected.

For all Routine Maintenance on the engine refer to the
manufacturers Service Manual.

DAILY

Check radiator coolant level

Check engine oil level

Check contents of fuel tank

Drain and refill Anti-freezer ( when fitted )
Check build up of air pressure

section

AAmMmon

WEEKLY

Check level of hydraulic flud 1
sccelerator reservoir

Cneck condition af flexible hydraul:ic
reservoir hose

"Pump’ gear box gears

checx condition of brake flexible hoses
Drain air pressure reservoir

Check all tyre pressures

Cneck securityr of road wheel nuts
Check electroliyte level in battery
Check specific arzaty of battery electrolyte

AA L m

ooaar

FIRST 250 MILES 1400 KM}
Check all chassiz frame ruts and boits =

FIRST 500 MILES 800 KM)
Check centrifuga: 22« .p! ¢luteh
gland sgal 'when fitted G

OPERATION AND MAINTENANCE

FIRST 1,000 MILES {1,600 KM}
Drain and refill gearbox and clean ol filter element H
Drain and refill transfer box
Drain and refill rear axle

- I

FIRST 2,500 MILES (4,000 KM)
Check the oil level in the fluid flywheel
Check end float of rear wheel hubs
Check canditicn of brake linings

Check end flost of front wheel hubs

ZARARYm

EVERY 2,500 MILES (4,000 KM}

Top up automatic chassis lubricator

ail reservoir (if fitred)

Check tension of fan and compressor belts
Lubricate all engine controls

Check first and second fuel oil filters
Check the gearbox oil level

Check transfer box oil ievza]

Lubricate cardan shaft universal joints
Check rear axle oil level

Check faot brake control valve for leaks
Lubricate single brake vaive push rod pivot pin
Clean anti-freezer gauze filter {when fitted)
Check air pressure regulator for legks
Lubricate brake pedal linkage

Lubricate handbrake linkadge

Check unloader valve for leaks

Chegx prake champers for leaks

Lubricate front wresi swivels (not if
auto-lubrication syste is fitted}
Lubricate steering bali joints (not if
aute-lubrication is fitted:

Lubricate ail read spring shackles

(not if auto-lubrication system is fitted)

D Z2 2 ARAARARAARC"TIIMOOW

FIRST 5,000 MILES (8,000 KM)
Check all spring/axle mounti<gs

Q

EVERY 5,000 MILES (8,000 KM)

Check automatic chassis lutiricator

pipe unions for leaks {(when fitted}

Clean the engihe air cleaner siement

Drain oit from gearbox air cylinders

Clean transfer box air breatrer filter element
Drain oil from electro prneumatic valve block
Clean gearbax air breather filter element
Snray all road springs

Check the fluid level of the front dampers
Lubricate the elecirical generator

Check air limiting valve for leaks

Check all chassis frame mountings

-

VINDOOIXITIITITOW

FIRST 10,000 MILES (16000 KM}
Check and tighten the lock-up flywheel
gland seal securing nuts {when fitted)

EVERY 10,000 MILES {16,000 KM)

Examine engine mountings for signs

of deterioration and security of mounting bolts
Lubricate fanepuliey bearings

Check the cdl&ﬁinn of all engine water hoses

L B



OPERATION AND MAINTENANCE

Check the fluid flywheel cil level

Check the trailing link coupling setscrews
Clean oil filter element {replace if in bad condition)
Check cardan shaft flange nut and bolts

Check the rear axle mountings

Check the pressure setting — air regulator valve
Check footbrake linkage

Ciean unloader valve inlet filterr

Check the front wheel alignment

Check steering lever and tie rods

Steering box ol fevel

Check ali road spring shackles for end float

EVERY 20,000 MILES {32,000 KM)
Check rear hub bearings for end float
and adjust as necessary.

Check front hub bearings for end
float and adjust as necessary

EVERY 25,000 MILES (40,000 KM)

Drain sediment from fuel oil tank

Lubricate relay lever

Drain and refill transfer box

Drain and refill gearbox and replace

oil filter element

Renew gearbox ar breather filter eiement
Renew transfer box air breather filter element

Fa AT IR
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EVERY 40,000 MILES (84,000 KM)

Drain and refill the rear axle unit

Remove, clean and re-tubricate rear wheel hubs
Remove, clean and re-lubricate front wheel hubs

EVERY 50,000 MILES (80,000 KM)

Check magnetic fan coupling Lnits when fitted!
Overhaul t=2 air pressure regulatcr .z e
Overhaul tre footbrake contral val.e

Overtasl the unloader valve

Overhaul the brake chambers

Check all wiring connections

EVERY 75,000 MILES (120,000 KM)
Overhaul gear selectar switch
Qverhzsi 2 ectro-pnesmatic valve block

EVERY 250,000 MILES {400,000 KM)

Renew —agnetic fan coupling unit {when fitra:
On2r-z.l gearbax

C.2a.l transfer box

E'-’.....L.-
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LUBRICATION

LUBRICATION

It is important that zil oils and greases used in the
maintenance of the vehicle should conform to those listed
i the RECOMMENDED LUBRICANTS chart.

If it is desired to make any departure from those
recommended, approval of the brand and viscosity should
first be obtained from Daimler Transport Vehicles Ltd.,

to avoid affecting the guarantee.

In respect =¢ the Gardner engine reference should be
made direct 1o “iessrs. Gardner Engine {Sales) Ltd.,

Since ol of different brands may not mux satisfactorily,
draining ana rafilling is preferable to topping up if the
brand of oil = t1e unit 15 unknown,

RECOVWIENDED LUBRICANTS

Engine 1
' Fluid Flywheel | Rear Axie Steering Box Hubs Power
Qil Bath Transfer Gear Box Automatic Carnar Snafr Assisted
. Cleaner Box Lubrication Steering
B.P. Energol : Gear Oil Energrease Aatomatic
DS120W pear OR Energol S.A.E. L.2 Transmission
SAE90EP DS1-20W < in
or 90EP 140EP Filing
Energol D81 Twpe A,
Multigrade
ESSO Esso Fleet Esso Gear Esse Gear Oil Esso T.5.D.1186 | Esso Automatic
HDX20 oil e GP90/ 140 or Transmission
GP90/140 : Esso Multi- Fiuid
Purpose Grease
H
VOB | L Delvac Oil i Delvac Oil “lobilube €.140 | Mobilgrease 3P| Mobil-fluid 200
920 920
REGENT | super RPM Multigrade Super RPM \ultigear Mar fax Texa-Matic
Caltex/  |Delo Special Lubricant Delo Special L sbricant Alt-Purnoss Fluid
Texaco  |SAE20 EP90 D 2R.140
SHELL ‘Rotella T Spirax Rotella T Dentax 140 Retirax shell
- 20/20W or SGEP 20/20W | Grease A Donax T.6
Rotella
‘Multigrade
"CASTROL | castrol CR20 ﬁastrol Castrol Zastrol D Castroi =zse Castrol T.Q.
i CR.20 L.,
DUCKHAM HD.20/ or Hypoid H.D.20/1 Z.G.140 LB10 Q-matic
Fleetol 10W ,
30M1




LUBRICATION

AUTOMATIC CHASSIS LUBRICATION

The Clayton Dewandre R.P. Automatic chassis lubrication system is fitted a5 an alternative if required anc repiaces the

grease gun and nipple system fitted as standard equipment.

SPECIFICATION AND DATA

Type
No. of points lubricated

Capacity of Reservoir

DESCRIPTION

The air pressure operated lubricator automatically delivers
a measured independant supply of oil to each sslected
bearing point irrespective of any variation in resistance,
with each application of the foot brakes.

If excess resistance is encountered at any point pressure is
accumulated in the individual feed line until the resistance
Is overcome without effecting any of the other feeds.
Should a feed line be broken or disconnected, only the
one particular point is effected.

The supply tank is mounted on brackets attached 1o the
right-hand side of the main frame. Access to the filler is
provided for by the Coachbuilder.

The pump is mounted on an outrigger bracket on the
right-hand side of the main frame beneath the drivers
compartment.

The oil feed supply pipes are of heavy gauge nylon,
grouped together in P.V.C. tubing and securely clipped to
the frame and the wvarious units. Twenty-tnree chassis
points are lubricated, the twenty-fourth connection being
for the lubrication of the actuating cylinder and piston,

ROUTINE MAINTENANCE

EVERY 2,500 MILES {4,000 KM)
Top up the oil reservoir with the reco~mended lubricant.

EVERY 5,000 MILES (8,000 KM)
Inspect delivery pipe unions for any possible leaks and
re-tighten if necessary,

LUBRICATOR

The lubricator can be expected to outlast tre life of the
vehicle without requiring any replacements but service
units are available if required from the manutacturers.

Removal

1. Oisconnect the main oil feed pipe by removing the
banjo union bolt. Note the two sealing washers and
drain the oil into a suitable clean container.

2. Disconnect the air pressure pipe from the lubricator
¢ylinder.

3.  Bisconnect the
function.

4, Remove the six holts, nuts and washers securing the

lubricator pipe from cylinder

Clayton Deyz-c-2 R.P. AIr pressure operatec
24

1 gallon {4,222 vz

Fig ! Location of the chassis lubrecstcn pump ressrvoer

delivery plate to the main body.
Remove the main body taking care to retzin the
joint,

tn

Refitting
Refitting is the reverse of the removal procedurs. Seplace
the joint between the delivery plate and body f camaged.

NOTE: Before refitting the unit the piping must be primed.

Priming

Since there is only a very small guantity of oil delivered
to the feed pipes at each impulse of the jubricator unit, it
would take some considerable time o initially fill all the
feed pipes by this method. Priming is therefore necessary
to charge the pipes to ensure that the oil reaches each of
the lubrication points without delay at the
commencement of service
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10285

Fig. 3 Priming piate in position. .

Priming can be effected by either of the two methods
given below.

The special priming plate required by the first method has
twenty-three nipples which coincide with the feed pipes.
The feed line leading from the remaining distributor plate
union is disconnected from the operating cylinder union
and can be primed separately.

Priming — Plate Method

1. Remove the lubricator body after withdrawing the
six bolts, nuts and washers securing the body to the
delivery plate as descoibed under “Removal’’.
Disconnect the oil feed supply pipe and the
lubricator pump connection (number 24 on the
location chart) and blank off the unions.

2. Bolt the priming plate to the delivery plate.

3. Using an oil gun, pump oil into each of the priming
plate nipples in turn untl the corresponding pipe
line is full, as determined by observation of the
bearing point to which is is attached.

4. When_the system is completely charged, remove the
priming plate, remount the lubricator body onto the
delivery plate. Refit the feed pipe to the operating
Cylinder and reconnect the pipes from the oil

supply tank and air pressure system
5. Fill the oil reservoir tank with ths recommended Fig. 4 End view of lubricator pump showing connections
grade of fluid. numbering sequence.,
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Priming — Delivery Union Method

The feed pipes from the 23 bearing points are connected
ta the distributor plate in accordance with the foiiov.rg
table, Number 1 being the first union following the tag

centre fixing bolt in a clockwise ¢ === == =4 numbers
are arranged on the outer ring a~d z.:~ -_~z:r5 on the
inner ring.

CHASSIS POINT LOCATION

Distributor
Point No:

Steering Relay Lever

Front Steering Side Rod — Front Right-Hand Side
Front Steering Side Rod — Rear Right-Hand Side
Front Spring — Front Spring Pin Right-Hand Side
Rear Steering Side Roed — Front Right-Hand Side
Rear Steering Side Rod — Rear Right-Hand Side
Swivel Pin — Top Right-Hand Side

Swivel Pin — Bottom Right-Hand Side

Track Rod — Right-Hand Side

Front Spring Rear Shackle—Top Pin Right-Hand Sias
Front Spring Rear Shackle — Bottom Pin
Right-Hand Side

SR N G St B o=

12. Rear Spring — Front Spring Pin Right-Hand Side

13. Rear Spring Rear Shackie — Top Pin Right-Hand
Side

1. Disconnect No. 1 union from the delivery plate.

2, Release the feed pipe union from the bearing point.

3. Using a pressure gun or other suitable means, charge

the pipe with oil from the lubricator end untii ail
air 1s expelted and oil seeps from the connection
point,

4, Tighten the bearing point union and receonnect the
detivery plate union.

5. Repeat the operation tc the remaining 22 feed

pipes.
Testing
1. Check all connections .and ensure that they are
sL8BCUre, :

2" Check that the oil reservoir is full and that the vent
hole in the filler is clear.

3.  Slacken off the inlet pipe banjo union until the oil
is seen to flow from the joint and re-tighten.

4, Withdraw the three set bolts and remove the
circular top cover plate to expose the operating

Dstmibutor

F::l:":'. No.

14. Rear Spring Rear Shackle — Bottom Pin Right-Hand

15. HRear Spring Rear Shackle — Bottom Pin Left-Hand
Sice

&. Hear Spring Rear Shackle — Top Pin Left-Hand Side

Rear Spring — Front Spring Pin Left-Hand Sice
Front Spring Rear Shackle — Bottom Pin Lefi-=and
Side

Front Spring Rear Shackle — Top Pirn Lefi-Hand
Side

20. Track Rod — Left-Hand Side

21. Swivel Pin — Bottom Left-Hanc Side

22. Swivel Pin — Top Left-=and S«e

23. Front Spring — Front Spning Pin Left-Hand Side
24, Lubricator Pump

i

lever cnamber of the lubricator, Fill the chamber
with o1l of the specified grade, to the level of the
gauze breather in the side of the chamber

Release one pipe at the distributor plate and
operate the brake pedal until oil is delivered at the
disconnected union. . Re-tighten the umion. During
this operation it will be necessary 1o mamntain the
air pressure in the braking system

Test the wvehicle on the road and zppy the brakes
frequently. Check all unions for lezks and tighten if
necessary.

Adjustment _
The lubricator is set initially 1o give the maximum
quantity of lubricant per oil impulse at the maximum
piston stroke; after a perioc of service oil should be
showing at each lubrication point.

When service conditions are sucn that the chassis requires
less lubrication adjustment should be made as follows:
Release the locknut and screw in the stop screw, located
at the bottom of the operating cylinder.
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COOLING SYSTEM

COOLING SYSTEM

SPECIFICATION AND DATA

Type of cooling system

No. of fan biades

Type of drive

Speed of fan — GLX Engine
GLXB Engine

Cooling system capacity

Thermostat opens at

fully open at

Type of radiator

Normal running temperature

Pressurized to

Drive belt tension — Fan
Compressor

Coolant level

GENERAL DESCRIPTION

The cooling system, pressurized and thermostatically
controlled, consists of the following components.

{i} A vertical flow radiator unit resiliently mounted on
steel and rubber bonded bushes at the right hand side of
the engine compartment. A pressure relief wvaive
incorporated in the overfiow pipe connection and a
hinged flap type radiator cap, the latter held closed by a
. spring catch pressunizes the system to 4 lbs per sq. inch,
Radiators may also be fitted with an expanson chamber
to suit operator's requirements and have a pressure release
incorporated in the radiator cap. The pressure is released
by turning the small knuried knob anti-clockwise before
opening the radiator cap.

(i} A 21.0" (533.4 mm} diameter eight bladed cooling
fan runs in a speciat housing which is attached to the
inside face of the radiator by its two wvertical sides.
Included in the fan housing assembly s a large diameter
drive pulley which drives the cooling fan through three
vee belts. - '
(i) Two jack shafts which connect the coohng fan drive
pulley 1o a puﬂﬂv at the top of the timing cnest situated
on the left hant side .of the engine unit.

{ivi An impellor type coolant pump situated at the rear
bottom left hand comer of the engine unit.

{v} A thermostat mounted in a housing situated on the
front top left hand side of the engine. Before the engine
reaches its nommal working temperature the coolant
by-passes the radistor through an external pipe to the
water pump.

lvi) A temperature waming device operating a warning

light on the instrument panel and‘or a buzzer in the -

Pressurized, thermostatically controlled impeiler pump
assisted therrmo-syphon

8

Vee belt and jack shaft

94 times engine speed

6 gallons 6 pints {30.5 Litres)

1369F {67°C)

168°F {75°C)

Vertical flow, fixed or removable tube type block
166° — 170°F {73.9° — 76.7°C)

4 Ibs per sq. in (0.28 kgfcmzl

%" — {13 mm) at 4 Ib. tension

%" — (13 mm} at 6 Ib, tension

To bottomn edge of filler neck

switch panel is fitted as standard equipment. No routine
maintenance or adjustment, with the exception of
occasional contact adjustment of the buzzer, is necessary
or provided for.

ROUTINE MAINTENANCE
DAILY

Checking the Radiator Coolant Level.

Check the level of the coolant in the radiator daily, and if
necessary top up to the bottom of the filler neck.

Lse water that is as soft as procurable, hard water
produces scale which in time will impair the cooling
efficiency of the system.

NOTE: It is dangerous to open the radiator cap while
the engine is HOT as the escaping pressurised steam may
cause scalding of the hands.

... If the radiator cap is fitted with the pressure reiease
gontrol turn the small knurled knob -anti-clockwise to
- release the steam pressure generated in the system before

releasing the radiator cap spring catch. Fully close when
refilling.

Rapid lowering of the water level should be investigated
and the whoie system checked for leaks,

EVERY 2,500 MILES {4,000 KM)
Checking the Fan Belt Tension

Check the fan and compressor drive belts. When cnrrectlv
adjusted the deflection of the helts should be no moré:
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Fig. T

Location of fan belt adjuster

thann %" (13 mm)} with a pressure of 4.0 Ibs (1.8 kg}
applied between the pulleys.

Adjustment

Fan Belts

Release the two self-locking nuts securing the drive pulley
bearing block to the mounting bracket,

Release the locknut locking the adjuster screw, and tumm
the screw in a clockwise direction to tighten the fan belts.
Re-tighten the locknut and the two self-tocking nuts.
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Fig. 2 L ocation of compressor belt adjuster

NOTE: Do not tighten the belts beyond the limits spe-
cified. Any undue load will create wear in the pulleys
bearings.

Compressor Belts

Release the large nut securing the jockey puliey bearing
block to the mounting bracket, Turn the adjuster screw
located in the centre of the mounting bracket in a
clockwise direcbon to tighten the belts. Re-tighten the
large nut,

NOTE: Do not tighten the belt beyond the limits specified
in “Fan Belt — Adjustment.”

EVERY 10,000 MILES (16,000 KM)

Lubrication

Apply the grease gun to the grease nipples located in the
fan pulley bearing and the crive pulley boss and mject a
small quantity of grease.
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Wamning: Do not pack the bearing with lmbricamt. Any
excess grease will be thrown out of the bearings by
centrifugal action and may contaminate the fan belts.

PERIODICALLY

Care of the Cooling System

The entire cooling system should occasionally be flushed
ocut to remove sediment. Remove the plug situated in the
radiator bottom water pipe and open the taps in the
cylinder inlet pipe and water pump. Insert a water hose in
the radiator filler neck and allow the water to flow freely
with the engine running at a fast idle speed (1,000 rp.m.)
to cause circulation until the water runs clear,
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A Release valve
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Sectioned view of radistor expansion chamber

B Cover retaining screw

C Gasket
. D Caver joint

E Expansion chamber tube

F Gasket
G Drain plug

Since deposits in the water will in time cause fouling of
the surface of the cooling system with conseguent
impaired efficiency, it is desirable to retard this action as
much as possible by using water as nearty soft as possible,
If the cooling system incorporates an expansion thamber
remiove the large brass plug in addition to the items
previousty noted when flushing. '

Water Pump — Lubrication
Refer to the Gardner Handbook for all details concerning

the lubrication of the water pump.

Jack Shatts — Lubrication

The jack shaft assembly driving the fan drive puiley is
comprised of two shafts connected by a flexible coupling.
Far the lubrication of the main shaft bearings refer 1o the
Gardner Service Manual. The sliding joint on the coupling
shaft should only require lubricating after a lengthy
period of service.

FROST PRECAUTIONS

Anti-freeze — important

During the winter months it is strongly recommended
that an ant-freeze compound with an inhibited ethylene
glycol base & used in the proportions laid down by the
anti-freeze manufacturers. Before adding the anti-freeze
solution the cooling system should be cleaned by flushing.
The cylinder head gaskeis must be in good conditions and
the cylinder head nuts pulled down to the correct torque,

refer to the Gardner Service Manual for correct torque
figures. Check all water hoses and connections, water
pump and manifold joints. o
To ensure satisfactory mixing measure the recornmended
proportion of water and anu-treeze solution in g separate
container and fil the system from this receptacie rathep
than add the anti-freeze direct to the system. :
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FAN AND COMPRESSOR BELTS
Worn or damaged fan or compressor belts should always
be replaced as soon as possible,

Fan Belts — Removal

Refease the two self-locking nuts securing the drive pulley
bearing block to the mounting bracket. Release the
locknut tocking the adjust screw and turn the screw in an
anti-clockwise direction until the fan belts can bpe
withdrawn clear of the pulley.

Remove the two screws securing the jack shaft flexible
coupting to the fan drive puliey and slide back the sliding
joint to allow the belts to be withdrawn.

Refitting

Refitting is the reverse of the removal procedure. Adjust
the belts to the correct tension as detailed in the 2,500
miles maintenance service.

Compressor Belts

Removal

Release the large nut securing the jockey pulley bearing
block to the mounting bracket. Turmn the adiuster screw,
located in the centre of the mounting bracket in an
anti-clockwise direction until the jockey pulley is clear of
the belts. Remove the belts.

Refitting

Refitting is the reverse of the removal procedure. Adjust
.the beits t& the correct tension as detailed in the 2500
miles maintenance service,

FAN

Removal

Remove the fan belts as detailed under
Removal’

Remove the eight boits securing the fan carrier bracket 1o
the radiator. Withdraw the two bolts and nuts securing
the radiator stays to the fan carrier. Remove the fan and
carrier as a complete unit.

“Fan Belt —

Dismantling

Remove the nut securing the fan to the fan spindle and
extract the woodruff key. Remove the nut securing the
pulley to the spindle and extract the _--Ir.w from the
keyway.

Remove the four bolts and self-locking nuts securing the
bearing and caps. Remodve the caps taking care not to
damage the oil seals., Extract the two bearing housings
and withdraw the spindle.

To remove the fan blades from the centres boss extract
the six bolts and nuts.

BOTE: The holes in the fan and centre boss are offset to
meHitate correct re-assembly

g §

Sectioned view of the fan assembly

Amembling .
Assembling & the reverse of the dismantling procedure.
Renew the twe oil seals if worn or damaged.

Refitting
Refitting is the reverse of the removal procedure.

HIGH SPEED RADIATOR FAN.

High speed {(gear driven) radiator fans are available as
alternative  equipmeént for “FLEETLINE" wehicies
operating in countries with a normal high ambient
temperature,

The fan is belt driven through a shaft and two bevel
gears, the shatts being supported on ball bearings.

Routine Maintenance
Routine maintenance is confined to periodically checking
the oil level in the unit and drive belt adjustment.

Removal
Remove the fan, drive belt and carrier as an assembly as
detailed on this page.

Dismantling

Remove the plug and drain the oil from the unit.

Remove the self-locking nut and washer securing the fan
to the spindie, withdraw the fan and extract the key.
Withdraw the sleeve from the shaft,

Remove the split pin, nut and washer securing the pulley
to the drive shaft, withdraw the pulley and extract the
key.

Withdraw four bolts and lockwashers and detach the fan
spindle ‘bearing housing from the drive shaft housing.
Remove four bolts and lockwashers and detach the bearing
cap from the fan spindle housing.
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Fig. &

Withdraw tre 2uter bearing and housing.

With a soft —=z e drift the pinion shaft through the inner
bearing and exz-zct Te inner bearing.

Remove the besr ¢ zap from the drive shaft housing and
withdraw the outes sesrwg.

Remove the end zcwer pate and drift the drive shaft
through the inner bear rg. =xtract the inner bearing,

Note the location and
remaoving the bearings for re‘ersrce wnen reassembling,
Check the condition of the pi~:or teeth and renew the
pinions if worn or damaged, Tne 2rwe pinion may be
removed from the shaft after removing t™e nut.

Renew the oil seals and gaskets,

-~

Reassembling

Reassembling is the reverse of the dismarting procedure,
- Add or subtract shims until ali end fioat s removed from:

the bearings.
Refill the unit witn e recommencec grage of lubricant
{S.A_E.140}.
The capacity is approximarety % imo: pits, {42 Litres).

RADIATOR

Removal

Raise the engine cover to the coer position. Remove the
mgine compartment right hand pare. as detailed under
Section Q “Engine Compartment Covers’ .

Drain away the coolant by remowing the drain plug
located in the bottom water pipe, conserving the coolant
 an anti-freeze is in use.

Desconnect the bottom water tank hose and the air filter
Fxase from the bracket attached to the top tank.

Remove the two bolts and nuts securing the radlator

- e of shims fitted when'

Sectioned view of the high speed fan assembiy

Fig 7

Radrator fower mounting points

bottom mountings, Disconnect the jack shaft flexible
coupling from the fan drwe pulley .by removing the two
setscrews.

Remove the two bolts and nuts securing the radiator stays
to the radiator top mounting and lift away the radiator
complete with the fan assembly,

Note the two rubber pads fitted between radiato¥ upper
mountings and the two rubber pads and cup washers
fitted between bottom mounting and bolt head.

Refitting

Refitting is the reverse of the removal procedure.

THERMOSTAT
For alt information and data concerning. the thermostat
refer to the Gardner Service Mansial,



- COOLING SYSTEM

MAGNETIC FAN COUPLING

Vehicles may be equipped with a magnetic fan coupling to operator’s requirements,
The following is a brief description of the operation and maintenance necessary to the coupling and associate parts.

For fuller details, parts list and guarantee details, operators are advised to apply to the components manufacturers
{address below) for a copy of their Service Manual covering the Daimier “"Flestline” vehicle.

SMITHS MOTOR ACCESSORY DIVISION

Service Department,
b5, Oxgate Lane,
London, N W 2,

DATA
DESCRIPTION OPERATION
Coupling Unit Nominal voltage 24v - DC.
: Coil resistance 19 ohms.
Coil insutation 10 Meg ohms at 500V
Torque 8 Ibs/ft. {min:}
Relay Nominal voltage 24V - DC,
Contact current rating {Max) 10A at 24V non-conductive
Pul-in voltage 16V {max)
Drop-out voHage 35V {min)
Contact gap 040"
Thermai Switch
Primary Operating temperature B0%C — 70°C {140° — 158°F)
Secondary Operating temperature 70°C — 80°C (158° — 176°F)
DESCRIPTION switch (second), marked with a blue spot, being the

The Magnetic Fan Coupling provides a means of
automatically regulating the operation of the cooling fan
by accurately sensing the engine coolant temperature
through a thermal switch as shown in the electrical
control circuit diagram.

The switch contacts close and the fan coupling enhgages
drive by being energised through the relay, only when
operating conditions demand extra cooling beyond the
thermal dissipation of the radiator under ram air
conditions. As the thermal switch permits the fan
coupling to remain disengaged until such additional
cooling is necessary, the circuit is in-operative with a cool
enging. The fan coupling installation has a safety control
gircuit incorporatad as shown by the dotted line in the
circuit diagram. The principle of operation is similar to
that already described in that the primary thermal switch
ififldtes control of the normal running circuit but in the
event of failure of this circuit, control is taken over by
. the secondary switch and relay.

- The two switches are set at slightly different operating
temperatures to avoid simultaneous control; the safety

higher,

Failure of the normal primary running circuit will be
indicated by a warning lamp installed in the cab and if a
failure is indicated the defective circuit must be serviced
as 500N as possible,

ROUTINE MAINTENANCE
The magnetic fan coupling components are sealed units,
therefore no routine maintenance is necessary.

NOTE: it is advisable, when carrying out a major engine
overhaul, or at 250,000 miles, to obtain a replacement fan
coupling. :

IMPORTANT

Although these couplings are ssaled units it is important
that they are not allowed t© become excesively covered
with grease or lubricating oll. i it is nacessary to ¢lean an
external part of a unit only Trichlorsthylene must be
used and this sparingly t avoid leakage through the
joints.



UNITS MUST NEVER BE UNPACKED FROM THEIR
CARTONS UNTIL THEY ARE ACTUALLY REQUIRED
FOR USE,

EVERY 50,000 MILES _

Carry out operationaf tests on the units incorporated in
the fan coupling instatlamor as detailed under their
respective headings.

Thermal Switch

Disconnect the natery supply,

Drain suffictent coalant from the system to enatde the
switch tc pe removed, Conserve the coolart f an
anti-freeze s in use.

Loosen the clip and slide the rubber cower clear of the
terinals, Disconnect the two cables.

Wit a spanner on the hexagon of te switch body
unscrew (right-hand thread} the sanich from the adaptor.
NOTE: If the thread is tight due 10 corrosion work the
switch backwards and forwards to ciear and s0 avoid
unnecessary damage.

Connect the switch to a 2.5 volt battery with a 2.5 voh
bulb wired in series.

Immerse the lower (threaded) portion of the switch in a
pot of water. Rame the temperature of the water and
note the exact point when the bulb lights up. Check
temperature with an accurate thermometer,

Lower the temperature of the water and note the point at
which the light goes out.

Check the switch operating temperatures with that given
‘in the "DATA" section.

The switch cannor be adjusted and must be replaced if
faulty,

Refit by reversing the removal procedure. Renew the joint
washer,

Lightly coat the inside of the switch cover with a silicone
grease to ensure water tight sealing before replacing.

Helay _
Remove the plastic cover from the terminal block on the
relay base ancd disconnect the wires from the terminals.
Clearly mark the cabies before removing to ensure correct
reconnecting.

Remove the relay after unscrewing the two retaining
SCrews.

To test for correct operation connect the coil terminals
through a variable resistance across a 24 volt battery. At
full voltage check with a 2.5 volt battery and battery and
bulb wired in series between the relay contact terminals
that the contacts are closed and the bulb lights up.

If satisfactory, check by means of the variable resistance
that the contact pull-in ‘and drop-out voltages are correct
as stated under "DATA"".

If it 15 necessary to remove the relay cover in order to
check the contact gap ensure on refitting that it is seating
correctly and seal by using air drying varnish,

If the relay fatls these tests it must be replaced with a

COOLING SYSTEM

new or reconditioned unit.
Refit by reversing the removal procedure.

Fan Coupling

Before attempting to remove the coupling check that the
wiring, relay and therma! switches are working
satisfactorily.

Check the coupling for any signs of damage or extremely
heavy deposits of ail or grease on the coupling. Any such
contamination could adversely affect the coupling
performance,

If the above is in order, then the coupling when energised
from a 24 volt battery supply should engage with
sufficient torque to drive the fan.

To establish the correct torque value proceed as follows:
NOTE: It is necessary before checking the torque value to
ensure, by the following methad, that the magnetic powder
withun the coupling is evenly distributed. Rotate the
coupling and at the same time briefly energise and de-
energise the coupling: coil by shorting out the thermal
switch,

TO 24¥ SUPPLY
(CIRCUIT "OM)

Attach a spring balance to the tip of one of the blades
and carry out the test as illustrated in Fig. 8. The
resultant figure obtained should be — B ft/lbs {min).
Check the coil resistance by disconnecting the suppily
leads from the unit and connecting an ohmsmeter in
circuit with the unit terminals. The resistance value
ohbtained should be 10 ohms.

Check the coupling insulation by disconnecting the supply
leads and connecting a MEGGA tast instrument between:
either terminal and the case. Insulation value obtained.
should not exceed 10M.chms at 500 volts.

In the event of failure in any of the above tests the
coupling unit rmust be replaced,
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FAULT DIAGNOSIS
Before diagnosing faults, the engine must be cool {below
60°C}), the control circuit should then be in the normal

condition with the start switch “ON’’ as shown in Fig. 8.

In this normal condition the thermal switch contacts are
open, the relay is de-energised with its contacts open and
the coupling is also de-energised with the fan free.

A’ visual' examination of the installation, with the engine
stationary, should first be carried out before investigating
the symptoms in the following table,

SECONDARY

PRIMARY

THERMAL SWITO .

Ensure that:—

{a) The belt drive to the fan coupling is in
order.

{b} The fan will rotate freety by hand.

{c}  There is electrical continuity to terminal No.
2 of the relay from the battery supply. ‘

{d} The wiring is free from damage and correctly
installed, the terminals are clean and tight and
also there is electrical continuity between the
coupling units,

Obwvious faults must be rectified.

..............................

----------------------------------------

SYMPTOM

FAULT

1. ~ Engine overheating. Thermal Switch
(i.e. the fan will
not rotate whan

required).

Relay

Coupling Unit

T Sk w Ak -

PR rE R TEEEE R A -

Electrical control oircuit

DIAGNOSIS CHART

ACTION

With engine stationary, remove rubber cover from thermal
switch and connect together the two terminals. If the fan
engages with sufficient torque {see torque test, page C. 9}
then a fault is indicated in the thermal switch and this
must be replaced. To remove switch see undes
"THERMAL SWITCH", -

if the fan remains free when the switch terminals are
connected then confirm that there is battery potential -
across the coupling terminals. No or low voltage assuming
the wiring is satisfactory, indicates a faulty relay. To test
relay see page C.9 and to remove see under “RELAY".
It a fault is indicated then the relay must be replaced.

If battery potential is recorded at the coupling terminais
then confirm the resistance and imsulation of the coil
within the coupling unit by using ohmeter and
megga-tester, An incorrect recording indicates a faulty
coil, correct recordings would at this stage mean a
mechanical failure within the coupling. In both cases the
coupling must be replaced. To remove coupling see
Manufacturers Service Manual,
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DIAGNOSIS CHART

NOTE: If the complete system appears to be satisfactory but “Engine Overheating” persists, then the thermal switch must
be tested {see page C. 8} as it may be operating above its calibrated temperature,

SYMPTON

2. Engine Overcooling
{i.e. fan rotates
permanently),

FAULT
Coupling Unit

Thermal Switch

Relay

ACTION

With the engine cool, check with start switch “ON", that
the fan will rotate freely by hand, if not disconnect the
two wires from the coupling terminals.

NOTE: — wires may be live. If fan does not then rotate
freely a fault is present in the coupling and it must be
replaced. To remove coupling see Manufacturer's Service
Manual.

It by removal of the coupling wires, the fan does rotate
freely then reconnect the two wires and disconnect the
wo wires from the thermal switch. If this now frees the
fan then a fault is indicated in the switch and must be

replaced. To remove switch see under “THERMAL
SWITCH"”,

If fan remains engaged when thermal switch wires are
disconnected a fault in the relay is indicated. To test
relay see page C.9 and to remove see under "RELAY".
If a fault 1s indicated then the relay must be replaced.

NOTE: If the complete system appears to be satisfactory but “Engine Overcooling” persists, then the Thermal Switeh -
must be tested (see page C. 9} as it may be operating below its calibrated temperature.

RADOLARM WATER LEVEL WARNING SYSTEM

DESCRIPTION

The "RADOLARM water level warning system is
available asa optional equipment to Operator’s
requirementes”

The complere unit consists of a probe inserted in the
radiator top tank, a transistorised control unit, a waming
buzzer or warning light and the necessary wiring cables. 4
The circuit diagram for the “Radolarm’ system is shown
Bn the main wiring diagram on page R.27.

DATA
Operating Voltage 24 voits
Operating current when dormant 0.5 m.A

Operating current when giving alarm 50 m A—100 m.A

Operation

Lowering of the coolant level to below the base of the
probe dug to water vapour loss or damage TR T
connections, will cause the warning light buzzer or
both (if fitted) to operate when remedial act:nn should be
taken immediately.

Routine Maintenance )
No routine maintenance is necessary. Periodicaly chegk
that all connections are clean and tight,

‘!r;st Procedure

Check that the operating voltage {24 Volis) is available at
the transistor pack terminal.

Check that operating current 0.5 m:A. is available:at the
probe terminal,
Check that the buzzer is operating currecﬁ?

Further tests to probe and transistor pack shouldbe carried out

by .substition.



ENGINE UNIT

ENGINE UNIT

SPECIFICATION AND DATA

Type of Engine Unit

Bore

Stroke

No. of cylinders
Swept Volume
B.HP. — 6LX

_ — 6LXB
Firing order
Governed speed — BLX
— 6L XB — 6LXB
idling Speed
Qil Sump Capacity
Valve tip clearance
Mounting

GENERAL DESCRIPTION _
The Gardner 6 LX or 6LXB, as fitted to the Daimler
“£leetline’” chassis i resiliently mounted on four rubber
and steel bonded pads, to a sub-frame attached to the
chassis at the rear. For a full description of the engine
and its components refer to the Operations Manual issued
by the manufacturers, 1o which reference should also be
made for all Routine Mamtenance conceming the engine
unit.

The accelerator control is hydraulically uperated,-the'

engine stop control being electrically operated through a
solenoid relay and switch. _
An oil bath air cleaner is fitted in the engine
compartment attached to the right hand side of the

bulkhead. ‘
The BLXB power unit is available as an alternative to the
6LX engine for the single deck coach chassis.

ROUTINE MAINTENANCE

For all routine maintenance and servicing details
concerning the engine unit refer to the Operating Manual
. issued by the manufacturers.

DAILY

Qil Level — Checking

Check with the vehicle standing on levet ground and with
-the, engine stationary. Withdraw the engine dipstick,
located on the rear side of the engine, wipe dry on &
clean lintless wiper, re-insert and withdraw, note the level
of the mark indicated on the dipstick. Top up with the
recommeniled arade of lubricant to the correct level,

Gardner 6 LX

Gardner 6 LXB (Alternative)
475" {120.6 mm}

6.00" (152.4 mm)

6

638 cu. irs {10.45 Litres}
150 at 1,700 r.p.m. {Max.}

(Lower settings available 1o operators’ requirernents)
180 at 1,850 r.p.m.

1.95,3,6,2,4

1,760 r.p.m.

1,980 r.p.m.

420 r.p.m.

4 gallnns (18 Litres) approx.

0.004”7 {0.1 mm) inlet, 0.011"7 {0.279 mm} Exhaust cold
4 point

EVERY 2,500 MILES (4,000 KM)

Engine Controls — Lubrication
Lubricate with oil from an oil can, all the engine cnntrul
rod joints. Clean the spindle of the engine stop solenoid
and smear isghtly with grease.

Engine Air Cleaner — Cleaning

Lower the air filter container body away from the fllter
head after removing the two brass cap nuts. Withdraw the
filter edement located on the underside of the filter. Wash
the gauze filter element in clean pewol. Drain the oil
away from the canister and the container, wash in petrol
and dry with a clean cloth. Refit the canister to the filter
element and fully tighten the thumb nut.

Replenish the canister body with clean oil to the leval
mark indicated by the arrow. Replace the filter element
in the container body and refit to the filter head with
two cap nuts and washers. _ _

NOTE: Before replacing the filter unit examine thé two
rubber sealing rings Iucated on the undermde of the filter
head. Replace if worfi or damaged.

jmportant: |If vehiclwss operating in very dusly conditions
the air filter should be cleaned at more frequent Inm

EVERY 10,000 MILES (16,000 KM)

Engine Mountmgs Examination
Examine engine mountings for signs of deterlnratmn ang
security of mounting boits.

Water Hoses — Checking
Check. the condition, of all engine water hoses and replace
if worn or damaged. '
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Fig. 1 Exploded view of the air cleaner

THE ENGINE UNIT (Doubie deck chassis}

‘Removal

1. Raise the engine cover to the fully open Position.

2. Disconnect the battery system by rofﬁting the
master battery switch to the "OFF" position,

3. Drain the radiator, conserving the coolant if an
anti-freeze is in use.

4. Hemove the engine compartment covers, as detailed

. in Section O “The Engine Compartment Covers™,
. Detach the air cleaner body by removing the two

brass cap nuts and washers and lowering the
container away from the head unit. Detach the air
cleaner flexible ducts from the cleaner unit after

.. releasing the clips.

Release the top water pipe hose clips and

- disconnect the hoses from the engine and radiator

10.

11,

12.
13.

14.

NOT

15.

186,

17.

top tank.

Disconnect the fuel feed and fuel return pipes from
the bulkhead and blank off the unions to prevent
the ingress of dirt.

Release the two unions and detach the accelerator
fluid pipes; remove the flexible pipe unions from
the support bracket and blank off the unions.
Disconnect the electrical cables from the high and
tow pressure indicator switches, engine stop solenoid
and reiay.

Disconnect the cables from the generator and starter
motor, The latter is accessible after removing the
central panel in the lower portion of the engine
bulkhead.

Remove the left hand panel situated in the lower
portion of the bulkhead.

Disconnect the bottom water pipe flange from the
water pump,; release the two clips securing the water
pipe central hose and slide away hose until the joint
between the two pipes is broken,

Remove the two clamps securing the bottom pipe
to the mounting brackets and remove the watsr
pipe.

Remove the fan drive coupiing snaft after removing
the selflocking nuts securing the shaft to the fan
crive puiley and jackshaft fianges.

Release the two clips securing the flexible portion
of the exhaust pipe and slide the pipe clear of the
exhaust manifold.

Remove the flywheel/gearbox coupling as follows:
Tap back the focking plate and remove the four
5 16" polts securing each bush housing to the
respective yoke ends,

Tap back the locking plates and remove the two
716" bolts securing each bush carrier to the centre
Dece,

Remmove the two halves of the coupling the centre
piece can be withdrawn when the engine has been
remowved ' 3
E: Before dismantling, note the assembly of the
coupting links and yokes. When refitting, the trailing
end of the link must always be connected to the
gearbax yoke,

Disconnect the air compressor output at the flexible
joint, located adjacent to the water pume .
Disconnect the engine left hand mauntings by
withdrawing the four bolts, nuts and washers
securing the rmounting brackets to the rubber/ steel
bonded pads.

Disconnect the right hand mountings by
withdrawing the two bolts and selfdocking nuts
securing the mounting brackets; the nuts are
accessible from undemeath the vehicle.

Remove the two valve cover right hand centre
securing bolts, identified by the large washers fitted



under the bolt head and replace with the twa
eye-bolts supplied as part of the engine Kit.

When lifting the engine the eye nuts must be
screwed home finger tight onfy and NOT
TIGHTENED BY MEANS OF A BAR OR LEVER.
Qvertightening the nuts in this manner may cause
the cylinder head studs to become loosened or
partially withdraamn when the eve nuts are removed.
Should the nuts reguire turning in order to engage
the slings unscrew the nuts slightly in preference to
tightening further.

Pass the sling through the eyebolts. ratse the engine
to clear the sub-frame and withdraw.

NOTE: If lifting with a single hoock hoist, fit a spacing
bar between the two eye bolts 10 prevent a bending
movement being applied to the cy!inder head studs,

Refitting

Refitting is the reverse of e removal procedure. Care
must be taken to ensure that the flywheel/gearbox
coupling is assembled correctly; that is, with the trailing
end of the links conpected 1o the gearbox yoke.

Bleed the accelerator corntol slave cylinder and pipe line
as detailed in The Fuel System Section E,

Before attempting to start the engine the fuel system
must be primed as detailed in the Operation Manual
issted by the engine Manufacturers. Check that the
radiator has been refilled and the engine sumyp has been
filled to the comect levei with the recommended grade of
lubricant. Rur the engine and check the operation of the
instruments and ancillary eguipment,

Check for leaks at all joints and tighten as necessary.

ENGINE UNIT

Remaval — Single Deck Chassis

The engine installed in the 36" 0" (single deck) chassis
cannot be removed as detailed on Page 4 for the double
deck vehicle due to the overhang of the body preventing
the use of a lifting crane.

A wheeled trolley, with blocks to support the engine,
must be available before removal of the unit can be
attempted.

Disconnect the battery. .

Remove the engine coverpanels after disconnecting any
rear lamps which may be ginted on thels

NOTE: On some vehicles the panels may ‘open fully to
allow complete access to the engine without removal.
Disconnect all electrical cables, oil fuel and air pressure
mpes after exhausting the pressure from the brake system.
Drain the coolant, conserve if anti-freeze 5 in use, and
removwve the radiator as detailed in Section C.

Remave the air cleaner and anti-freeze unit {if fltted]

Jack up the chassis on both sides at a point forward of
the rear sub-frame and place the wheeled trolley with
suitable blocks under the engine sump. Place blocks also
under the gearbox/transfer box unit if this is not to be
removed,

Lower the jacks until the engine and gearbox are supported
firmiy on the blocks.

hsconnect the flywheel/gearbox coupling as detailed in
Section 3.

Remowve the engine mountings.

Detach and remove the sub-frame from the main chassis
and withdraw the engine.

Refitting

Refitting is the reverse of the removal procedure.
Reference should be made to the points detatied under
‘Refitting’ for the double deck chassis, :
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Genaral Description
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The Fusel Tank:
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The Fuel Qil Filters:
First filter
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To bleed the system

Engine Stop Solenoid

FUEL SYSTEM
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FUEL SYSTEM

FUEL SYSTEM

SPECIFICATION AND DATA

Fuel tank capacity
Level of fluid in accelerator pedal reservoir
Accelerator fluid

Free travel of accelerator pedal
Fuel injection equipment

GENERAL DESCRIPTION

The 35 gallon {i59 Litres} fuel tank is fitted to the right
hand side of the chassis frame and is supported between
two outrigger brackets mounted direct to the frame, by
two hinged straps.

Nylon piping is used for both feed and return lines to and
from the fuel tank and the engine compartment.

A C.A.V./GARDNER fuel injection pump is mounted on
the rear face of the engine md s driven by a jack shaft
from the timing chest.

The fuel pump is fitted with a centrifugal weight governor
and full control of the engine speed is maintained from
an idling speed of 420 rp.m. to a maximum speed of
approximately 1760 rp.m. (BLX) or 1.580 r.p.m.
(6LXB) at no load thwough a hydraulically operated
accelerator control. .
Govermor spring load at maximum r.p.m. (6LX} —
1072ib, {485 kg) and {6LXB)Y — 130 Ib {58.9kg).

Fuel oil is dramwm from the foel tank by an AMAL
diaphragm type lift pump incorporated in the fuel pump,
and reaches the latter after opassing through two
repiaceable paper element filters and a fuel SHUT OFF
cOCk,

- A solenoid actuated engine stop control, mounted on a
bracket attached to the engine 5 connected by means of
a fork joint and devis pan to the stop lever on the fuel
pump.

- A stb button is mounted on the drivers switch panel
witHWEE second button mounted exta‘;’iallv in the rear of
the venicle above the left hand top commer of the engine
compartment.

The accelerator control is hydraulically operated, the fluid
reservoir being mounted in the driver’s cabin.

ROUTINE MAINTENANCE

DAILY

Fuel Oit Tank

Check the contents®f the fuel oil tank before taking the
vehicie into service.

35 Imp. gallons (159 Litres)

2" (13 mm} below bottom of filler orifice
“"LOCKHEED Super Heavy Duty brake ffuid
(SA.E. 70 R3)"

378" (9.5 mm) {1/8" {3 mm) at slave cylinder)
CAV./GARDNER

WEEKLY

Accsierator Control

Check the level of the fluid in the accelerator control
reservoir and top up to the specified level if necessary
with fluid of the recommended grade,

Check the condition of the flexible hydraulic reservoir
nOSE,

EVERY 2,500 MILES {4,000 KM}

Fuel Oil Filters
Check the condition of the first and semnd fuel oil filters
ad renew if necessary.

EVERY 25,000 MILES (40,000 KM)

Drain sediment away from the fuel tank by opening the
drain tap and allowing a quantity of fuel oil to drain
away into a suitable container. Under dusty conditions or
where good fuel storage or filling conditions cannot be
arranged, carry out this service every 20,000 miles (32,000
km}. For all "ROUTINE MAINTENANCE" service on the
fuel injector pump and equipment refer to the
GARDNER Service Manual,

THE FUEL TANK

Removal

Dwain away all fuel oil into a suitable container by
opening the drain tap. Release the filler cap when
draining. Fully close the drain tap on completion.

Release the nuts securing the fuel feed and return plpes
to the tank and remowve the unions.

Position wooden blocks to support the weight of the tank
and releass the two support straps by removing the two
nuts and upper packing pieces. Withdraw the strap studs
and collect the lower packing pieces, ~The nuts are
accessible from the top of the outrigger support brackets,
Lower the straps away from the tank. Remove the
support blocks and lower the tank to the floor and
withdraw clear of the vehicle,
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Note: On certain bodies it may be necessary to jack up
the vehicle before the tank can be withdrawn.

Refitting
Refitting is the reverse of the removal procedure.

1

.

" Fig. 1

Exploded view of the first fusl oil fiiter

1 Elsment canistar
2 Washer

3 Drain plug

4 Retaining nut
b Washer

6 Filter head

7 Clamping plata
8 Sealing ring

9 Filter element

" 10 Pressure plate

11 Spring plate

THE FUEL OIL FILTERS

The First Filter

The first fuel oil filter is located in the left-hang ~ottom
oemer of the engine compartment below e  air
cooressor. To remove the element from the fiiter umit,
r=e20 the top centre nut fixing and detach the filter
boce. ™oty out any fuel oil and discard the elerent.
Wizsm ot te filter body. Renew the rubber seal and
re-zeeme 9w it with. @ new element. tt will be
necessars T onme the fuel system after refitting as
deta s The Gardner Service Manual,

The Secowet Fiwer

The secore e o “imr & attached to No. 1 cylinder
blockx, 7z =oee -2 zeent from the unit, remove the
draim Dweg Fc Zrar Te “ued oil D 3 suitable container.
Reieae e cower terte fixieg nut and remove cover,
Spring @ Sriey memesr Serew e fubber seal and
re-asse™gee  Jut wr ™ @ mew swert, Prime the fuel
syste— zfmar efTmimg 2= etz oec o~ tre GARDNER
Senvices Mar s Ser dechos S Fug 1

THE FUEL SHUT OFF COCK
A fus st o moex § incorporated in the fuel line
syster~ a~c = mounted adjacent to the second fuel filter.

Operation

Rotate cocxwise 1o turn the fuel oil “OFF"” and anti
clockwise 7= —um “ON",

Access to T2 fuel cock is gained by opening the engine
compart—e~t

THE HYDRAULIC ACCELERATOR CONTROL

Checking )

Check that “u —ovement of the fuel injection pump rack
fever is obiamac when the accelerator pedal is operated.
To adjust, reiease the fork and locknut on the master
cylinder opersong rod, remove the clevis pin and adjust
the fork enc as required, refit the clevis pin and split pin
and tighten e locknut, Adjust to give 030" {.76 mm)
free travel measured on the operating rod between the
master cylinder and the operating lever under the
accelerator pegai attachment.

TO BLEED THE SYSTEM

Bleeding the system will only become necessary if the
fluid container has been allowed to become empty or, if
any of the pipes or units have been removed.

To ensure camplete exclusion of air from the system it is
advisable to utilize an external pressure pump when

bleeding.

Suitable pressure bleeding equipment for carrying out the
pperation is available from wvarious manufacturers, or, if
desired can be fabricated utilizing a Lockheed hydraulic
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Fig. 4 Location of siave cyrinder and stop solenoic

A Bleed nipple
B Stave cylinder
C Engine stop sclenoid

master cylinder in conjunction with a supply tank of 1%

; s s ; ; mnts {75 litres} minimum capacity and a pivotted lever
= Ehfgggieﬂ;f fg,,‘}":jﬁ?,,ﬂ syt ey Alesing connected to the master cylinder operating rod.
To bleed the system remove the cap from the fluid
container on the vehicle and replace with the adaptor
attached to the pump assembly outlet tubing.

Ensure that both containers {vehiclessand pump) are filled
with the correct fluid as specifieo unger ‘DATA’".
Clean the nipple on the slave cylinder, located in the
engine compartment, attach a length of rommes:tubing to
the nipple and submerge the opposite end GF4e: tubing
n a small quantity of hydraulic fluid contained in a glass
jar and open the nipple one full tum.
Operate the pump apparatus while observing the fluid

Fig. 2 Utitizing hand operated equipment whan BSlesdi
the accelerator control line -

Fig. & Location of pipe line bised nippie



FUEL SYSTEM

T

isuing from the tube submerged in the glass jar.

Continue the operation wuntil the fluid is free of air
bubbiles, close the nipple and remove the rubber tube.
Repeat the operation to the nipple located in the pipe
line above the nght-hand wheel arch until all air trapped
w1 the junction = expelled and tighten the nipple.

Remove the pumo apparatus and top up the vehicle fluid
container to the correct level and replace the cap.

NOTE: It is essential that the accelerator pedal control
rermains closed during the operation.

THE ENGINE STOP SCLENOID |
For all servicing details concerming the engine stop
solenosd, see Section R “The Electrical Equipment”,



The Exhaust System

EXHAUST SYSTEM

SECTION F

 INDEX

F.3



EXHAUST SYSTEM

EXHAUST SYSTEM

The exhaust system consists of a branched manifold, a flanged down pipe, flexible pipe, lower extension pipe, an elbow,

silencer and tail pipe extension. The silencer is suspended from a bracket attached to the chassis frame and is flexitdy
mounted by means of rubber suspersion blocks.

. At frequent intervals check all flange nuts and pipe clips and bighiten if necessary. Renew all blown gaskets at the first
opportunity, Check rubber mountings and renew if worn or damaged.

Access to the exhaust manifold ard flexible connections is gained by removing the centre and right hand. inspection
panels in the engine bulkhead; while access to the elbow, silencer and tail pipe is obtained from beneath the vehicle.

The inspecbon panels are accessinie from inside the vehicle.
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FLUID FLYWHEEL & TRAILING LINK COUPLING

FLUID FLYWHEEL AND TRAILING LINK COUPLING

SPECIFICATION AND DATA

Type Open Circuit

Dhameter 18.0" i48.2 cm}

Oil Capacity 3.18 imp. Gallons {14.2 Litres)
Trailing Link Coupling METALASTIK

GENERAL DESCRIPTION

The Fluid Flywheed

The fluid flywheel s of the open circuit type which gives
decreasing slip awer tne entire speed range and aiso
reduces the 0! content temperature thus increasing the
overall efficiency of the fiywheel.

The rear casing and runner are manufactured from
aluminium alloy castings, the front casing from steel. Cii
sealing is effected by a metal bellows type seal in which a
ground bronze ring on the end of the bellows mates wath
the polished face of a steel disc fitted on the runner
output shaft.

The Trailing Link Coupling

The trailing link coupting incorporates metal and rubber
bonded bushes in its construction and is fitted between
the flywheel and the gearbox coupling yokes.

ROUTINE MAINTENANCE
FIRST 2,500 MILES (4,000 KM)

The Fluid Fiywheel — Checking the Oil Level _

To check the oil level raise the engine compartment cover
and proceed as follows.

Rotate the flywheel so that one of the two plugs is'in the
12 o'clock position. Clean and remove the plug and
sealing washer and top up with oil of the recommended
yrade t@xhe bottom of the orifice.

Refit the plug with a new sealing washer,

EVERY 10,000 MILES {16,000 KM}

The Fluid Fiywheel
.Check the oil level as detailed under the first 2,500 miles
maintenance Serwce,

The Trailing Link Coupling
Check the frailing link setscrews and TIGNTEN T NeCessary.
Tighten to a torque of 38-421b.f1. (5.2 — 5.8 kg.m).

Sectioned view of the Fuid flywhee! showing the
gland saw! -

Fig. 1

THE FLUID FLYWHEEL

Removal

Remove the gear-box unit as detailed in Section H “The
Gear-Box and Transfer Box”'.



FLUID FLYWHEEL & TRAILING LINK COUPLING

To remove the flywheel from the engine proceed as
follows:

Rotate the flywheel until the plugs’ are on the 12. o
clock and 6. o' clock positions. Place a clean container
under the lower plug and drain away all oil by removing
both plugs.

Remove the trailing Lnk vyoke by removing the
seif-locking nut and withdrawing from the splined shaft,
Remove the gland seal from the centre of the flywheel by
withdrawing the gland seal flange securing screws.

Remove all the setscrews from the periphery ot the
flywheel, insert two 5/16" U.N.C. extractor screws in the
tapped holes provided. Turn to remave the fiywheel rear
casing with the runner. Withdraw the runner from the
casing.

Refitting

Assemble the rear casing as a unit with the runner and
refit the gland seal. If the gland seal is damaged, it should
be replaced with the necessary new parts.

Front and rear cases are marked with serial numbers

which ‘should coincide when refitting the rear casing.

Clean all surface faces and coat lightly with “Hylemsr”
jointing . compound before assembly. Befit all setscrews
and tighten down evenly to ensure a perfect joint.

the trailing link yoke and refill the flywheel with oil
of the recommended grade to the level of the filler plug.

THE CENTRIFUGAL {(LOCK-UP} FLUID FLYWHEEL/
CLUTCH UNIT

DESCRIPTION

Vehicles may be equipped with a centrifugal clutch,

incorporated in the fluid filywheel, to operator's

requirements The complete assembiy is also referred to as
the lock-up ' flywheet,

Basically the clutch consists of four brake shoes, with
fricoon material facings, -pivotted at one end to a dished
plate. This plate is attached to the output shaft and the
complete is housed in the flywheel casing.

Im action, acceleration of the engine produces automatic
‘take up through -the fluid coupling with maximum
‘“mhoothness. As the output shaft speed rises the friction
cren shoes are thrown outwards so making contact with
e Hywheel drum. :

Ths . cefitrifugal clutch then provides a positive drive
‘betwgen the engine and the gearbox and so eliminati
the inhdrens. slip {1-2%) present in all fluid Cﬂupllnf
when the enging ® operating in the higher speed range.
Pue to the neciﬁltv of restricting the overall dimensions
wt the unit, the fluid® coupling is reduced iIn section,
maving a space between the runner and the inside of the
THywngeel proper.

This, reduces the volume.-of the fluid present in the
flywheel with the result that the transfer of kinetic
energw.is:less for any given speed and consequently the
idling drag is therefore less.

" ROUTINE MAINTENANCE

FIRST 500 MILES {800 KM}

Flywheel Gland Seai-Checking

Check and tighten the six self-locking nuts securing the
fiywheel gland seal,

FIRST 2,500 MILES (4,000 KM)
Checking the Cil Level

Rotate the flywheel until one of the four plugs is in the
12 o'clock position. Clean and remove the filler plug and
sealing ring and top up with oil of the recommended
grade to the bottom of the orifice.

FIRST 10,000 MILES (16,000 KM)
Check and wgnten the flywheel gland seal securing nuts.
EVERY 10,000 MILES {16,000 KM}

Check the oil level as detailed under the first 2,500 miles
maintenance service,

THE CLUTCH UNIT

Removal

Remove the gearbox unit as detailed in Section H “The
Gearbox and Transfer Box”'.

Remove the flywheel unit as follows: —

Rotate the flywheel until two of the plugs are in the
12 o'clock and 6 o'clock positions respectively.

Place a clean container under the lower plug and drain
away all oil after removing both plugs.

Remove all setscrews {6) and washers (B) from the

periphery of the flywheel, insert extractor screws in the
~ holes provideg and withdraw the rear casing (7) complete

with associate parts,
Withdraw the securing bolts and remove the front casing
from the crankshaft.

Refitting
Refitting is the reverse of the removal procedure,
Assenble the rear casing as a unit with the runner and

associate parts. Clean all the surfaces, coat lightly with

jointing compound and renew the gasket between the
front and rear casings,

The front and rear cases are marked with serial numbers
which must coincide when refitting.

Refit all setscrews and lockwashers and tighten dowrnr
evenly to ensure a perfect joint.

Refit the trailing link yoke and refitl the flywheel with oil
of the recommended grade to the level of the top filler
plug.



FLUID FLYWHEEL & TRAILING LINK GEPLING

"~ Dismanting _ U R
To dismantie the rear casing and shaft assembly proceed E '
as follows:- '
Hemove the nut (15) and washer {17} and remove the
coupling (18], :

Remove the nuts {21}, stiffener ring {12} and withdraw
the gland seal {13) followed by the joint {11), spacing
ring {22), joint (10} and rubbing washer {19).

Press out the shaft and runner assembly and withdraw
bearing (32} and bearing housing (23).

Dismantie the shaft and runner assembly.

Remowe the nuts {35) from the boits {33) and withdraw
the shaft.

Remowe the nuts (39}, washers {40} from the bolts {4
and withdraw the runner {27} and baffle plate (25} from
the reaction member {4).

The clutch shoe assembly {42) can now be removed from
the reaction member (4) by withdrawing the garter spring
(31).

a0 =T i
Re-amsembling AR T e
Re-assembling is the reverse of the removal procedure. #d
Check that all components are clean and suitable *or
further service. Particular attention must be paid to the

condition of the gland seal (13) and rubbing washer 113 2 T R

-

-

Fig. 2 Sectionad view of the centrifugal (lock-up) fluid
flywheel/clutch unit

1 Nut 22 Spacing ring
2 Starter ring 23 Bearing housing
3 Bolt 24 Stud
4 Reaction membar 25 Baffle plate
& Spring washer 26 Gasket
6 Boit 27 Runner
7 Rewar casing 28 Front casing
8 Washer I Insert block
9 Piug 30 Pin

10 Jom 21 Garter spring

11 Joint 32 Bearing

12 Stitfener ring 33 Bolt

13 Gland seal 34 Ferrule

14 Shaft 35 Nut

15 Slotted nut 26 Circlip

16 37 Bearing

17 Washer 38 Circlip

18 Coupling 29 NMut

19 Rubber washar 40 Washer

20 Jaint 41 Boit

21 Nut 42 Chuwh shoe assambly



GEARBOX AND TRANSFER BOX

Specification and Data
General Descriptaon

Operation:
Gearbox
The Transfer Box

Routine Manterance

The Limiting Valve
Early Vehicies
Later Vehicles

The Gearbox:
Reamoval
Refitting
Dismantling
Re-assembly

Automatic Brake Adjuster:
Refitting and Adjusting

Running Gear End Float

Checking

The Transfer Box:

Removal from gearbox

Dismantling
Re-assembly
Refitting to gearbox

The Gear Change Control Equipment:

General Description

Operation

SECTION H

INDEX
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H.6

H.?7
H.B8

H.8

. HB
H.8

H.12
H.12
H.12
“H.14

H.17
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H.23



GEARBOX

Type

No. of Speecs
Ol capacity

Gear Ratios

Final Drive.
Suspension

Bearings

Gearbox  —

Air Cylinder Bores

1st and Rev. gears
2nd, 3rd and top

Piston Diameters

1st and Rev. gears
2nd, 3rd and top

Piston Seals

1st and Rev. geats
Znd, 3rd and top

Air Cylinder Base Seals

1st and Rev. gears
2nd, 3rd and top

GEARBOX AND TRANSFER BOX

GEARBOX AND TRANSFER BOX

SPECIFICATION AND DATA

top gear chutch
criving sna®

Reyerse pra<e oru™

2nd, 3rd and top

DAIMLER, Semi or fully automatic, direct air pressure
operated.

Four forward and one reverse

15 Imp. Pints (B.53 Litres:

D/D 2 U
Top 1.00 : 1 100 : 1
3rd 1.64 : 1 1:64.: 4
nd 253 :1 25631
Tst 45 :1 485 11
Rev. 553 :1 253 1

2, stacned transfer box through spur and bevel gear

rans.

Four detachable lugs, with pressed in “Metalastick”
bushes No. 13/897.

HUFFMANN 380 AL — FUES
HOFFMANN 655
HOFFMANN LS21V3

3.007 — 2.89" (76.2 — 76.175 mm}
2.00" —1,99" {50.8 — 60.775 mm}

2.997" — 2.998" (76.137 — 76.111 mm]
1997 — 1.996" {50.736 — 50.711 mm)

DOWTY PD 2850 — 488
DOWTY PD 2850 — 982

BURTONWOOD 6 ~ 312
BURTONWOOD & — 212



GEARBOX AND TRANSFER BOX

Top Gear Clutch Springs
Free length
Thickness of

Clutch beanng thrust nng

3rd speed sun wheet bush flange
Steel thrust washer

Bronze thrust washer

Sun wheel trust washer

2na gear drum bush

Jro speed annulus washer

15t & 2nd speed distance piece
151 & 2nd speed sun wheel thrust washer
1st gear drum bushes

Reverse gear drum bushes

Brake drum clearances
Reverse and 1st gear
1st and 2nd gear
2nd and 3rd gear

Running Gear end float

Adjusting Washers {alternatives}

R W

Taikpinsetting
Brake Band Adjuster Stop Bolt Setting
Reverse gear

1st gear
2nd gear

3rd gear
Ath ‘gear
intemal dia. of Qil Pump B;)d*,f
Diameter of Oil Pump Gears
" Depth of Oil Pump Bc;d?
'f-'ll'iickn_ess of Oil Pump Gaars_ '
:-&:klam'hefwem Oil Pump ﬁriuer and driven gears
Diainilser: of Oil Pump Driven Gear Spindle

imternan Lugmeter of Criven Gear Bush

250" i63.5 mm}

3507 — 3407 289 - 8.64 mm}
1257 — 127 (319 — 3.02 rmm)
807 — 1727 57 — 4318 mm)
J04" — 1527 264 — 259 mm)
JAB5 — 1507 3687 — 38 vumn)
J007 — D98 25 - 2 .49 mm)
007 — 0987 25 — 249 mm)
00" — 089" 25— 2.49 e
0767 — 2747 1893 — T1BE wmij
JA007 — 098" 25 — 2 8 vy
A007 — DSE" 25 — 245 v

0127 — 208" 305 — 202 mm)
018" — £12° 381 — 305 mm )
015" — 0127 21 — 305 mm)

0.040" {1 ~

128" (3,22 ——.

064" {1.62¢ —~
048" (1.219 ——
036" (0911 —r.
020" (0.508 mr

50" {12.7 mm:

75" (19.50 me

700" {(17.780 =wm)

700" (17.780 )

B00" (20.3G em)

550" {12.970 rmym)

113" — 1285 (28.7 — 28.664 mm)
1.1265” — 1.1240” {28.613 — 28.575 mm)
0.5006” — (e994™ (12.715 — 12.684 mm}
4984 — 4379” (12.659 ~ 12.646 mm)
0.012” — 0.008" {0.305 — 0.203 mm)
0.4993" — 0.4983" {12.682 ~ 12.667 mm)

0.5004™ — 0.4996" (12.710 — 12.680 rnm)



Oil Presasre & 1500 engne RPM

(! Fiter Eserent
TRAMSFER BOX
v Capacity
B gs
Pinion {small}
Pinion {large)
Outshaft {small}
Output shaft {large)
Cutput sleeve {G/Box)
Trailing Link coupling
O Seals
Transfer Box — Speedo Drive
DOutput Sleeve (Gearbox:
Driving Shaft (Gearbox
Trailing Link

Spur Gear Ratios 1 Altermatives)

Bevel Gear Ratio

Overall Ratio (Transfer box — rear axie)

AIR PRESSURE EQUIPMENT
Auxiliary reservoir air pressre

Working pressure taken at outlet of air pressure limiting
valve

GEAR ENGAGING EQUIPMENT (ELECTRICAL)
Make |
Gear selector switch contact gap

Relay contact gap

Relay grmature back spring angle

GEARBOX AND TRANSFER BOX

15—18 Ibs per sq.in. {1.06kg/cm?)
(1 .26kgfcm2} :

PUROLATOR No. M.F.26

7 Imp. pints {3.9 Litres)

TIMKEN 462 — 453 X
TIMKEN b5G — 552 A
TAIMKEN 3780 — 3720
TIMKEN 5568 — 552 A
HOFFMANN 2119LV3
HOFFMANN RL16E

GALCO (350350 or BURTONWOOD 250 — 380
2AC0 MIS 32 or BURTONWOOD 212 - 412
=AZC WIS 114 or BURTONWOOD 18?'—262{_—12
GACT GHIC300 or BUHTGNWC}OQ__ T8/300—-400
1.026 : 1

0925 : 1
0883 : 1

1043 : 1
568 1
D2 o

461 .1

105 Ihs/sq.ins (7.4 kg/om?)

80 lbs/sq.ins (5.624 kg/cm?)

C.AV.
0.070" (1.778 mm)
0.059" (1.270 mm)

11%° approx.



GEARBOX AND TRANSFER BOX

pull in current 12 1 1.25 amperes
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GEARBOX UNIT

GENERAL DESCRIPTION

The DAIMATIC gearbox o of the eoscyCu darect air operated type provcing 2 reverse and four forward speeds.
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Fig. [ Sectioned viewt of tﬁa'_ “Daimabc™ gﬂ;'bax and transfer box .



‘Semi or fully astomatic gear ehgagement is controlled by
a C.A, \. electro-pneumatic contro] system. :
The first gear & obtained. by. applying a brake 10 the
anhulus of a* simple epICy i gear train, the planat carrier
being attached {o the drivelt shaft. The second and third
gears are obtained by compounding further gear trains to
that of the first gear. Applsuon of a brake to any
specific gear trajn result in the -first gear rewolving at a
contrelled speect in thé same direction as the driving shaft
so reducing the! nng;ni# rétid. Apart from the first gear
there are no: mdwuduﬂ gear sets as in a shdmg type
gearbox. . ;¢ [
The reverse gear 15 obtaired by compounding a further
gear train ‘to that of the fist gear in its freely revolving
condition. In this conditon the first gear annulus is
revolving slowly in the opposite direction to the driving
shaft and by conmecting the sunwheel of the reverse gear
train to this annuius the change of direction and part of
the gear reduction i obtained. -
- The top gear is obtamed by clusmg a multi-plate d.tch
which effects the locking of the driving and driven snafts
together.
The running gesr, comprising the gear trains, o pump
assembly and the gearbox front cover is mounted on
three large capacity ball races. It is built up a an
HsEran'f and fitted into the gearbox casing and bottom
cover assembly with the specitiad z ampunt of end fioat.
The brake gear and actuating mechanism is built sp on
the bottom cover which is then fitted to the underside of
the gearbox casing before the runming .gear assembiy is
fitted. Replacement brake -batid assemblies cannot be
fitted without removing the gearbox from. the chassis and
the withdrawal of the running l!evﬂl'"!ﬂﬁd bO-ttum cover
assemblies frofn the gearbow®ising. -
Continuousty filtered iubrication . js _pruvideq:l for the
running gear 'and other working parts by a gear type ol
pump driven from the mainshaft. Before the oil enters the
ng4gear it passes through a fall How' repiaceable filter
ELINE from benpdth the vehicla," The filter can be
rmwed without draining the gearbok m;;
.,Tl'le air nperaung cylinders, which argaghst integrally in
the .top .face "of the bottom covesggrave ™ pressed in
ora-fihished steel liners.
Th#-pistons are of - aluminium allnyr and- aré ﬂtted with
wo Dowty  heat " raatstlng “‘fubber seals. The
bottom extremities- wf the wr cvlmclers are sealed with
rubber ‘D’ rings and individual cover plates which
incorporate the air restrictor valves, the air nuzzles and
cylinder drain plugs.
Gear selection is made with a2 C.AV. alectru-pneumatlc
systemt whether for a fully or semi-automatic installation.
The C.AV. equipment used with the semi-automatic
application .is a finger tip gear selector switch situated
adjacent. to the steering wheet and an electro-pneumatic
valve mﬁ*»attached to the gearbox. A waming light is
meomorlq in the gear selector switch to indicate that
the "electricll’ power is switched on and nautral gear is

GEARBOX AND TRANSFER BOX:

selected. To engage any gear, the selector switch lever is
moved to the ‘appropriate position and the--accelerator
depressed: there is no gear engaging or ciutch pedal.

The output drive of the transverse mounted gearbox is by
means of a spur and bevel geared wansfer box
incorporated in the gearbox and cover.

An air limiting valve is instalied between the auxiliary air
pressure tank and the gearbox electro-pneumatic valve
unit mounted on a bracket attached to the gearbox. The
valve, as its name implies, limited the amount of air
available to the gearbox and auxiliary components on the
body. Air pressure setting 80 ibs, per sq.in. (5.5 kg/cm?),

Operation

The Gearbox

In the following paragraphis reference is made to the top
gear clutch and the various epicyclic gear trains of the
running gear assembly. It must be realised that the
ndividual” gear trains are not used independently as in a
sding type gearbox. it is by compounding the reverse or
second epicydic gear train to that 4f the first gear train
that reverse or second gear is obtained and by further
compounding the third gear train to that of the secord
and first trains that the third gear is obtained. ' |

First Gear . ;

The first speed gear is obtained by using a basic epicyclic
gear train. The sunwheel mounted on the driving shaft,
The outer periphery of the annulus acts as a brake drum
to which the gear brake is applied. The planet gears,
between the sunwheel and the annulus are sttached to the
planet carrier which is splined to the cutput shaft.

The gear brake is applied holding the annulus stationary,
and the sunwheel rotates the planet gears inside the
annulus thus tuming the planet carrier in the same
direction as the sunwheel at a reduced speed.,

Second Gear

The second gear is obtained by allowing the" first (er
annulus to revoive at a controlled speed whlie its pfahet
gears are still being driven by the smwh&el thus reducing
the original ratio.

This is effected by introducing a semnd gear train, the
planet of which is connected to the annuius of the: first
gear. Hence the rotation of the second gear planet cﬁ'l'.ier
which the brake is applied, is.imparted to.the annulus of
the first gear train,

Third Gear -
The third gear i obtained by speeding up the annulus of:

_ the first gear again thereby reducing the orlgmai ratio stlll:
further.

This is effected by connecting the third gear planet carrier:
to the annulus of the second gear and the third gear
annulus to the second gear planet carrier and constructing
the third gear sonwheel so that the brake can be appiied.:



GEARBOX AND TRANSFER BOX

It will be realised that as the second gear planet carrier is
connected to the first gear annulus, any rotation of the
third speed annulus will be imparted to the first gear
annulus because of their connection with the second gear
planet carrier, The sizes of the various gears are designed
to effect an increase of speed to the first annulus above
that of the second gear.

Top Gear

The top gear is obtained by closing the multi-plate clutch
between the third gear sunwheel and the driving shafi,
locking the third gear sunwheel to the first and second
gear sunwheel on the driving shaft together, The running
gear will then rotate as a solid unit as the driving shaft
has become locked to the first gear planet carrier which is
splined to the driven shaft.

Reverse Gear

The drive is taken through the reverse gear train and as
the first gear annuius is free to rotate it will revoive
slowly in the opposite direcbon to that of its sunwheel.
The first gear annulus connects with the reverse gear
sunwheel and so this change of direction and speed
reduction s transferred to the latter. The gear brake being
applied to the reverse gear annulus holds it stationary.
The sunwheel causes the planet gears to rotate around the
. now stationary annulus thus turming the planet camer and
{ihe driven shaft to which it is splined in the same
direction as the contra-rotating reverse gear sunwneel but

again at a slower speed.

The Transfer Box

Whw-tidnsfer .or right angle drive box s mou-teg ntegral
wigen  the gearbox, its function being to corvert the
gearbox transverse drive into a longitudinal drive to the
rear axle. The lubrication systemn 15 separate from that of
the gaerbox and an individual dlpstlck IS prowdé"d for aoil
level checking purposes. '

The initial stage of the.output drwe is by spur gears,, the
second stage being by Bevel gears. Three alternative ratios
are available and reference must: always be made to the
vomponent list number plate attached to the engine
bulktiead top rail, located in the dhgine compartment,
when ordering replacement parts,

Also included in the transfer box & the drive for the
electnicwl speedometer generator.

The Limiting Vaive
Westinghouse Syste'm

High air pressure enters the -valve via the iniet port and

passes the valve disc to the outlet port and the by-pass

passage {0 the underside of the diaphragm,
As the air pressure rises sifficiently to overcome the
spring sg;tmg the diaphragm mowves upwards allowing the

valve clisé; 'to seat and s0 shutting off a further supply of
air i

When air is used from the low pressure side, the resultant
drop in pressure allows the main spring to re-assert itself
and unseat the valve disc thus repeating the cycle.

- Should the low pressure tbuild up beyond the operative

setting the increased defiecton of the diaphragm will
allow the nollow stem to move away from the valve disc
letting ire aw through the cower to bileed away to
atmosphers,

Clayton-Desandre System

High air pressare enters the valve via the mnbet port and
passes througn the open inlet valve to the owtlet port
chamber and outhet port.

A metered rowe & provided in the guide plate and a8 air
pressure buikds 0 i the chamber is passes through this
hole and acts on the diaphragm. When the pressure
reaches the pre-cetermined spring setting limit the
diaphragm overcomes the action of the spring and the
intet valve seats cutoieg off further supply from the
reservoir.

Should the press.re -se abowve that of the valve setting,
increase diaphrag— —wovement opens the release valve and
excess pressure 5 redeased through the centre of the
diaphragm asserro~ and the holes in the top cover to
atmosphere. Ths cononues until the correct pressure
setting is reached. 2

ROUTINE MAINTENANCE

IMPORTANT It & essential that the oil and filter change
sarvices are carred owt as detailed under Routine
Maintsnance”™,

Any deviation may remit in sludge formation in the
gearbox which can i exdreme cases be forced under
exhausting presmsse iwto the elsctro-pneumatic gear
change valve unit cassimg faulty gear selection and
extensiug consexmential damage to the gearbox.

WEEKLY

Pumping the Gears

To ensure that te automatic adjusters in the gearbox are
working correctly the gears should be ‘pumped’ weekly as
follows:

(1) Start the engne to recharge the air pressure system
{2} Stop the engane

{3} -With the “START” switch “ON” move the

gear selector lever in and out of each gear position
about twetve times.

FIRST 1,000 MILES (1,600 KM}

The Gearbox — Changing the Qil

Drain ang refill with the recommended grade of lubricant.
The drameng of the gearbox is best effected when the oil
is at its twanest, when the vehicle has just returned from



et R Ty
-

Py 3

Locapor ¢ —asher box and gesrbox filler sogy ang
dip ybcks

A Transker o flllter plug.
B Geerhox fdier thug,

C Trwder ocx o stick,
o earbox s STck,

service . it owll tner tawe much of the impuroes n
suspension and so weid asest in flushing out the L»t. The
dran plug s locatet v the bottom cover. Clear te area
around the pdug before ramoving.

Rermowve the gearbox filier plug, located in the rear jeft
hand mp cormer cf e gearbox case and refill av™ the
recormnmended grace of ubncant.

Check the level by wnthdrawing the dipstick, witing caan,
re-inserting and withdrawing a second time, Fit- .o 10 the
level mark on the dipstick. Clean the area arourc the
filler plug and the dipstick before removal.

NOTE: An air breather is incorporated in t™ gearbox
filter plug.

Cleaning the Od Fdter Element

Clean the roac dirt from around the filter cowver on the
underside of the gearbox and position a drip tray beneath
to catch any escaping oil.

Hemove the filter cover by withdrawing four setscrews.
Remove the hher element from the cuter tube, wash
element and all metal parts in flushing oil. Cean the
interior of the oit htter housing. Refit the spring to the
centre tube, fit the spigotted rubber washer 1o the top of
the filter element, and the rubber washer and spsgotteg
metal washer to the bottom of the element. Position the
element assembly on the centre tube and feed the
 glement and cover into the housing secure with the four
setscrews and washers.

The Transfer Box — Changing the Oil

Drain and refill with the recommended grade of lubricant.
The draining of the transfer box is best effected when the
oil is at its thinnest; when tne wehicle has just returned
from service,

GEARBOX AND TRANSFER BOX

The drain plug is located in the bottom of the casing,
Clean the area around the plug before removing.

Remove the filler plug, located in the top of the casing
ad refill with the recommended grace of lubricant,
Creck the level by withdrawing the dipstick. wiping clean,
re—~serong and withdrawing a second time. Fill up to the
evel rark on the dipstick. Clean the area arpund the
filler pdug and dipstick before removal.

NOTE:. An ar breather is incorporated in the transfer box
filler plug.

EVERY 2,500 MILES (2,000 KM}

Checking the Oil Lewsl

Check the ievel of e o1l 7 e gaarbox when the vehicle
is standing on level grou~c. Top up 1 the level mark on the
dipstick, if necessary witn the recommended grade of
lubricant.
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" The Trmsfar Box—Checking the Oil Laovel

Check the level of the oil in the rars®™er Dox when the
vehicle is standing on level grourws. Top up to the level
mark on the dipstick if necessary wsin the recommended
grade of lubricant.

EVERY 5,000 MILES {8,000 KM]

Gearbox

Cleaning the Aw Bresther Fitter Element

Wash the air fitter sement in the gearbox filler plug in
petrel and dry o~ ciean air. Carry out this service more
frequenty f tre wvehicle is operating in dusty territories.

Aw Cylinder — Qil Draining _

Remove the five air cylinder drain plugs from tme pase of
the gearbox and drain away any oil sedirmer~t wrwr may
have collected in the piston cavities.

The draining of the oil is best effectec w2 T > & a1
its thinnest, when the vehlde ras p &t Eruren from
gervice.

Apply air pressure 10 eacr CyNiNOSr Oy SeCling Sac- Jear
n tumn whilst the corresponaing drain plug is reraowec

Electro-pneumatic Valve Unit—Draining

Remove the drain plugs in the base of the EP. it ac
drain away any contaminated oil and moisture wh.o- ~z.
have accumulated in the high pressure gallery.

To ensure maximum discharge fro— the EP ri1 wre
the .drain plags are removed ar Dreseur? SHOUC DE FD0bker
byselecting any position on tne gear corTol ser T
Perform. this routine maintenance service ~ors “smuar sy
1f the vehicle is operating under very nuric o.—ztc
mndltttyis

Transfer Box

Mieaning the Air Breather Filter Elament

Wash the air filter element in the transfer box filler peg
n petrol and dry in clean air. Caaty out this service mecre
Fequently if the vehicle s operating in dusty territores.

Limiting: Valve — Checking

Apply a soap solution to the cover :0int and unions and
.eheck. for leaks.

Check that the breather hole in tne cover is not
restricted. :

EVERY 10,000 MILES {16,000 KM}

Gesirbox, — Cleaning the Oil Filter Element

Remowmg, clean and refit the oil filter element as detailed
under “First 1,000 miles {1,600 km] Service'.

-Renew if in bad condition,

EVERY 25,000 MILES (40,000 KM)

Gearbox

Changing the Od

Drain arz —=51 wvth the recommended grade of lubricant
as detailec = e "Farst 1,000 miles {1,600 km)} Service”.

Changing the Ax Bremther Filter Element
Renew the zr “rur aerment in the gearbox filler plug.

Transfer Box

Changing the Cdl

Drain and re®  wr*~ e -ecoemmwended grade of lubricant
as detailed '~ —e T 1 200 ks (1,600 km) Service'

Changing the Air Breathwr Finer Bmmenst
Renew the air ~i 2 serwr: r me wansfer filler plug.

EVERY 50,000 M'{LES 180 000 Ki}

Limiting Vatve — Owerinasl

Westinghouse System

Exhaust ail ar oressore ac remove the valve unit,
Remove the seiscews @ eashers and detach the main
spring cover anc T 2T e Zwohragm assembly.

Extract the sec.ri—¢ soaw ac 2ase away the end cover.
Withdraw the vaive zms ~ow 2xposed.

Clean all meta zarms + cearwing solvent and wash the
diaphragm asse—c'.. Z =rg and valve disc in soap and
water. Dry all car= = z osan air jet and inspect the
diaphragm and T - or 3gns of hardening or cracking.
Check the valve csc % otbng, renew as necessary.

Check the condtor 2° e valve spring for sufficient
1ension to seat ™= (@« 3Sc

Lightly smear tre s»— =¢ the diaphragm assembly with a
good grade grease suc as John Etherington’s Paragon
Artic,

He-assemble the varve ane mstall in the vehicle. Pressurize
the system and == Te cowver joint and unions for leaks
with a soap solutor

Insert a pressure gauge ¢ the delivery line and check fé
correct delivery oressae, 80 Ibs. per sq.in. (5.6 kg!’cmz}.
Adjust by releasi~¢ the locknut and turning the adjuster
clockwise to increase and anti-clockwise to decrease the
pressure. '

Clayton-Dewandre System

Exhaust all air pressure and remove the valve unit
Remove the fouwr sescrews and washers and detach the
main spring cover,

NOTE: Wher re—gwing, the cover will be under the
pressure of the somng.

Withdraw the too spring guide and spring.

Carefully iift off the diaphragm assembly.

Remove the crdip and withdraw the guide plate.

Unscrew the piug from the base of the valve and remove
the grommet from the plug.
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Fig 4 Sectianed view of the Westinghouse limtng varve

1 Adfuster screw
2Lnr.:kmt

Unscrew the retaining nut and lift off the release vaive.
NOTE: The joint beneath the valve must be retained.
Withdraw the valve guide and viave return spring.

Remove the inlet valve and stem.

Clean afl metal parts in cleansing solvent and wipe clean
the rubber faces of the valves. Renew the valves if
damaged or indented.

Examine the diaphragm assembly for damage, or,
deterioration, renewing as necessary,

Check that the base plug and guide plate grommets are in
perfect condition, renew as necessary.

GEARBOX AND TRANSFER BOX

Sectioned view of the Clayton—Oewandre reducer
ffimiting) valve

1 Inlet valve

2 Retum spring
3 Releass valve
4 Oxeer chambar
5 Circlip

6 Diaphragm ssembly
7 Mamn sorng

8 Cover

O Adjusier screw
10 Locknot

11 Spring guice
12 Cover sescrew
13 Gromemet %
14 Guide plae
15 Vadve locxre. T
16 Valve guoe

17 Gromemet

18 Plug

Ensure that the metered hole in the gulue piage s
unobstructed.

Check the bearing surfaces of the diaphragm assembly and
guide plate for wear,

Re-assembie the valve and install in the vehicle.

Pressurize the system and test the cover joint and unionss
for ieaks with a soap solution,

insert a pressure gauge in the delivery line and check for
correct delivery pressure, 80 Ibs, per sq.in. {b.6 kgﬂ:mz}
Adjust by releasing the locknut and turning the adjustes.
screw clockwise to increase and anti-clockwise to decrease:-
the pressure,

EVERY 75,000 MILES (120,000 KM}

Gear Change Sslector Switch ~— Owerhaul
Remove, overhaul and refit as detaiied on page H.24



GEARBOX AND TRANSFER BOX

Blectro-pneumatic Valv_e_ Umit — Owerhaul
Remove, overhaul and refit. a% detaiked on pege H

EVERY 250,000 MILES (468,000 KM}—Overhauling

Remove and overhaul or fit ~=<onditioned gear/transfer
box unit.

GEARBOX 7

Removal

The gearbox — transter unit can be removed without
disturbing te engine as follows.

Remowe e engine compartment front panel and cover
surround as detailed in Section 0
(Supplementary }<"Engine Compartment Covers”

Remove the rafliator as detailed under Sechior “The
Cooling Systeri”. Remove the fan drive our e, i@ox shaft
completely after removing the radiator.
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Fig & Location of the eléolrg-pneumatic valve coro st
Detach the electro-pneumatic ‘chifitrol unit air oressure
pipe at the flexible pipe junction LRemove the slectrcal
connections from the controd unit@v extracting the four
serews retaining the contact plate %o the unit body and
withdrawing the contact plate complete with cables.
Remove the two radiator stays afrer withdrawing the two
nuts and rubber mounting pads located on the underside
of the mounting brackets.

Remove the bottom water pipe after r2leasing the nose
¢lips and removing the clamp fixing.

Release the top water pipe hose clips retairing the pipe to
the engine connection.

Remove the two %" diameter bolts retaining tne radiator
$ay mounting brackets to the rear sub-frame by removing
the nuts and spring washers and drifting out the bolts.
Fhe nuts are accessible from underneath the vehicle,
Remows the radiator stay brackets. - _

Place a jack, with a wooden hlock inter-posed between,

under the engine sump adjacent to the flywheel and

disconnec: Te  angne gearbox coupling. Release the
engine rear —ourtng botts and jack up the engine to give
clearance = ™e Tanster nox on removal,

WARNING Checx that twe engine does not foul any
body cc—oorers when beir: ased and do not raise
beyond t-& “exibdity of the exnaust pipe Rnction,
Disconnest —e propellier shaft fo— te gearbox drive
flange by  ™dvawing the eight boits ane nuts.

Position w+-2 stings around the gearbox and attach to
hoist.

NOTE: The .se of rope slings may prevent the gearbox
from clearinz —« fame.

Complete tr=  *=~gq and removal of the unit,

Refitting
Refitting is v~ ~=verse of the removal procedure.

Dismanting

The Rear Cover and Ruwmning Gear

Remove the ts~s*sr nox as detailed under “The Transfer
Box”. Colect ™2 sw—s from the brake drum bearing.
Identify and re—cw —e five air pipes between the C.A.V.
Electro-pneurmanc vawe unit and the restrictor valves by
detaching the ppe ~wen muts and pipe clips.

Detach the valve v #*wer withdrawing the three bolts. .
Remove the fou- sevscrews retaining the oil filter cover,
remove the cover zc extract the filter element. Detach
the two inspechior zowers and joints from the top of the
gearbox after wrtwrawang the sixteen setscrews and
washers from zac~ e

Check and note =r ssern individual brake band adjuster
gbg--:qmensian betwee the abutment face of the brake
Q'M&ﬁ stop bolt oox~ut and the inner face of the stop
botts" ‘A’ and a's0 e abutment face of the nuts and the
inner face of the acy.ster table ‘B’.

The toggie settings for ‘Daimatic’ gearbox

Fig. 7
Gear Dunmnemion ‘A’ Dimension ‘B',
1st 0.70" —=17.8mm). 131" (33.27mmi},
2nd 0625 {15.89mm), 1.25" (31.73mm).
3rd C.75" {19.0mm). 1.40" {35.5mm).
4th 5"  {12.7mm). 1127 (28 4mm),
Rev. 05" {12 7mm}. 1.16" (28.4mm).
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Detach the brake adjuster spring loops from the anchoring
pegs. Rermowe the adjuster rings, pull rod nuts anc
adjuster tabdes.

Remowe one nut and thirteen setscrews and washers from
the gearbox rear cower,

Fit 2 ptar washer 4.0 {10.16 cm) outside diameter a¢
113 16" 46LC ~—r anternal diameter over the gearnca
mashaft. Ensore Tat the washer abuts against the reverse
cnum race.

Fit a se costarce wbe 1.13/167 (46.0 mmi -=ra
dametwr anc 7= {18.42 cm} long to shaft and secure
with the seff-ocxing nut and plain washer. .

The dszarce nuoe and washer retain the running ﬁa
an asstmody ounog removal.

Tap the e 2F T main shaft with a soft mallet totmg
the arwd Sower 00T,

Remowe tre gearbox from the bench fixture ana smang
e umt o the tansfer box mounting face, i1 wilk be
mecessay 10 support the box on woaden biocks 77
1778 crmvv nwgr w raise the driving shaft clear of the
vk Dence o table, Remove the oil pu—: oower
retasning @ercrews and detach the cover comp='z with
the 0d pume assembly.

Make up a plate with an attached eyebolt anc secure $D
the ol pump aperture.

To ensure at the running gear is withdraw~ cerrshhe
check that "¢ evebolt is secured above the certre iime ¥
the main shaft woen fitted in position for lifting.

Artach the hfting tackie to the eyebolt and wi thoirams the
running gear by raising the hoist exercising care not to
trap the top gear operating pin.

..-..\E._RE._E. b S

Lower the running gear to the bench and remove T
eyebolt attachment plate. :
Stanet the running gear vertically on the end cower on
wOOoden blocks to raise the oil pump cover aperture dear
=% e work bench or table.

~emowe the nut, distance tube and plain washer from the
—ainstait.

Checx 1~e o widths between the brake drums and
compare » = those specified under '“Specification and
Data”. Any «anations from these dimensions will indicate
worn busnes and washers which will require renewing
when re-assemb img the rnunning gear.

Remove the reverse and first gear trains from the driving
,shaft and collect e «anious bushes. Remove the running.
,gear assembly from e bbocks and grip the mainshaft i a
'vice, using soft jawed vice camos to awoid damage to t’hg

.shaft bearing surface,

Remove the setscrews and witndraw the rear hemng

-housing cover.

Ramove the self locking nut and oil pump muff from the
mainshaft, and withdraw the top gear outer actuating ring
assembly taking care to control the eight top gear
actuating balis or rollers.

Detach the top, third and second gear assemblies from the
mainshaft and collect the various bushes,

;_}E'.'h‘ash all parts and examine for wear. |If the wear on the
bushes is excessive as indicated in the brake drum
clearance check, replacements should be fitted.

Gear Brake Assemblies
Detach the top gear brake hooks by removing the nut and:
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Cross section of the gearbox showing the brake assembly
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countersunk bolt securing the hooks to the gear case.
Note the distance piece between the hooks

Remove the thirty-five setscrews and washers from the
bottom cover_and lift the gear case away. Screw the
special tool (Fig. No, 9 ) into the spherical spring retainer
in the thrust blocks.

Lift the retainers agasst tne spring tension from the
location in the blocks anxdt detach the spring and push

rods.
—-—-—2.
. (508MM)
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Fig 9 m special tool necessary when refitting the pear

band hooks "

Apply pressure to the top of each brake band and prise
the hooks away from their location on the bands.
Remove the split pins from the two hooks and the two
centralizer fuicrum rods.

Withdraw the four fulcrum rods. demcuwrg arc
identifying the brake band assemblies, brake Dang ~ooks.
distance pieces and washers as they become free.

Detach the link pins from the protruding lugs of the
irternal brake bands. Note the position of the link pn
head in refation to the bands. Lift the bands away from
the centralizers taking care not to lose the springs.
Remove the securing nuts and withdraw the centraiizers
frarm the bottom cover.

Remove the brake puil rods from the lugs of the outer
brake bands by ejecting the pins. Wash all parts, examineg
and renew as necessary.

Withdraw the pistons from the cylinders, remove the
retaining rings and piston seals.

Replace if wern or damaged.

10248
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Fig. 16 ¢ guarteox paton and seal assembliss
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e g el gear pistons

by s LB e

Check the cylinoer wems. Remowve the bottom covers and
press out the liners * s or scored.

NOTE: When it becoes mecessary to reline the brake
bands it is reco~ve~cer Tt the bands are returned to
the works for s worx o be carried out. Special jigs are
necessary t0 holc o= panc while trueing up the liner in a
lathe.

The Oil Pump

The oil pump ca~ 2 ~eowed as a unit for servicing as
follows.

Remove the oil pu~c cower plate complete with gears and
body after withdraws~g m™e six setscrews and washers.,
Remove the four .« s¥4ocking nuts and detach the oil
pump body and gears.

Check the mainsme®t a~ driving spindle coupling for
excessive backlast anc wear. Examine all spindle bearing
bushes and renew & ~ecassary.

The Qil Pump Rehef Vaive

A non-adjustable > resef valve is incorporated in the ol
pump system anc s yocated underneath the right hand
gearbox suspensior owacket.

Withdraw the four serscrews and detach the suspension
bracket to gain access 10 the valve plug.

Remove the piug anc sealing washer and withdraw the
spring and vaive. Examine the valve for wear and check
the spring for free length against the dimension given
below.

Refitting & the reverse of the remowval procedure. Renew
the plug seading washer,

Free length of spring 1.8" (457 mm).

Re-assernbily
Rear Cover arwd Rumning Gear
Press the dreng shaft pall race into the housing in the
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Fg 1! Fitting tha top gear thrust ring (0 the e & Tuat g

ring

rear cover if removed during the dismantling procedure,
Position the top gear thrust ring inside the inner actuating

ring, chamfered side first, followed by the outer race of -

the top gear thrust bearing.

Apply a smear of grease to each of the tracks in the innar
actuating ring and fit two balls or rollers to each track.
Support the rear cover with attached outer actuating ring
uppermost between two blocks.

Feed the inner ring into position in the outer ring taking
care that the balls or rollers remain in position.

Place the driving shaft vertically in a soft jawed vice with
the oil pump puction at the top.

Refit the 1st and 2nd speed sunwhee! with the ntemnal
splines abutting the shoulder on the shaft, Fit the 3rd
gear dowelled thrust plate to the 3rd sunwheel and brake
drum assembly. Feed the sunwheel into the front end of
the sunwheel and fit the assembled unit to the shaft.
Check that the flange of the bush abuts to the 2nd speed
sunwheel. Fit the steel and bronze thrust washer to the
shaft.

Refit the top gear clutch assembly lining up each clutch
plate as necessary. DO NOT USE FORCE when entering
the plates into the brake drum. Refit the top gear thrust
bearing inner race to the sliding member if previously
removed during the dismantling procedure.

Renew the sliding member bush if worn excessively.

It will be noted that the sliding member bush is rolled
over at both ends in order to retain the bush in . the
member as the unit moves forward to close the top gear
clutch plates. -

GEARBOX AND TRANSFER BOX
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Fig. 12 Fitting the clutch sliding member, Note the springs

in position and the locating pegs.,

This roll must be broken at one end before the wofn
bush can be removed.

Re-roll after fitting a new bush.

Position the clutch springs in the dutch assembly and fit
the sliding member to the clutch spigot bearing ensuring
that the locating pegs enter their respective holes and
side freely.

Replace the thrust washer on the spigot and. lift the rear
cover assembly over the top of the shaft at the same time
holding the inner actuating ring in position.

Tap the driving shaft bearing home with a soft mallet if
necessary, :
Refit the oil pump muff checking that the cilways in he
muff align with the oil passage drilled in the driving shaft,
Refit and tighten the self-locking nut.

Refit the rear cover, lightly coating the joint faces with
jointing compound and tghten the setscrews down
evenly.

Remove the assembly from the vice, reverse and support
the rear cover vertically on two wooden blocks to raise
the oil pump cover aperture clear of the work bench or
table.

Place the rear support washer ll'l posatmn and fit ﬁm an
gear drum and 3rd planet carrier assembly followed oy
the double flanged bush. Fit th‘e 3rd gear annuju; and
2nd gear planet carrier to the “sunwheel foliowed' bv ‘the
front support washer.
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-Ffrtfng the rear cover. The inner actudt g =g ikl
be held in position

Fig. 13

Feed the is5t gear planet assembly on to the sunw-ee and
Follow with: the 1st gear drum rear bush, F|t the 157 gear
arum and front bush, '

Fit the reverse gear pianat mmbly and reverse gear or.m
bush.

'Follow with the reverse gear drum and bearng
Asembly

Check the brake drum ciearances and compare with those
Startedin “Specification and Data™'. When the gaps differ
‘from those quoted the running gear must again e
dismantled and the thickness of the bush flanges a~c
washers chagicsd,

When the drum clearances have been firalized refit te
Harge plain washer, tube, nut, and washer and tighten e

Gear Brake Assemblies

Rgisew the air cylinder liners if badly scored.

e:gdthe bottom covers to enable the cylinders to oe
3

"Renew ‘the top and bottom piston seals if worn or

Damaged

Renew The Seals fitted to the air cylinder bottom covers

and refit thié t:uvers -
Insert the pistop and seal assemoblies into the c'-,rhnders
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Fig. M Ty g e brake drum clearances.

with the spherica *“ae ‘o te thrust block push rod
uppermost.

Place the centralizer sorvgs m the centralizers; compress
each spring with large oieers o tongs and press the brake
bands on to the ce~traizers so that the springs are
trapped between the '.gg on the bands. Refit the hnks_
and pins to the internai trake bands. 3
Position the centralizers on the bottom cover and feed
through the fulerum™ ow~, :

Fit and tighten e certralizer securing nuts and insert the
split pins in the fLicru~ oin. :
Insert the brake hoox fulcrum pins into the fulcrum
brackets and refit the brake hooks and link pins. Refit
washers and distarce ieces noted on removal of the
assembly.

Apply pressure toc the top of each brake band and
position the lugs Setween the brake hooks. Refit the
reverse band operating strut and secure with adjuster nut.
Locate the braxe band pull rods between the brake
hooks, fit the tinust biocks and push rods and secure
with the adjuster nuts,

The nuts should only be screwed on far enough to hold
the strut i posstion.

Attach the st block springs to the ‘wire loops and the



tpring retaners. Screw the special tool (Fig. 9) into the
retainer. Lift against the spring tension and locate in the
recess in the thrust béock,

the oul filter edement, refit the assembly into the
heusing and seaxe wath four setscrews and washers. Coer
the face of the cowver lightly with jointing comoourc
before asembly
Apply a then coaong of jointing compound to the %ace of
the bottom cower and lower the gear case into poston.
Replace the setscrews securing the botto— cowver,
bghtening dows evenly.
Refit the destance piece between the top gear Hooxs and
sacure 10 the pear case with the countersunk nesoed bolt
and nut and spiit pin.

Refnttmyg the Running Gear

Refitong the running gear is the reverse of the re—oval
procedire.

Checkk that the top gear pull rod lies between tne Two top
gear hooks with the cup towards the centre i-e of the
gearbox. THiS IS IMPORTANT since the put! roz cannot
be placed in position after the running gear -2 Heen
inserted. Lower the running gear into the gear case and
secure the rear end cover with the thirteen serscrews, nut
and washers. Coat the rear end cover face wiT punting
compound before re-fitting. Remove the hoist a¢ lower
the gear case on to the bottom cover,

-t FRTITTIERNTI
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Remowve the nut, tube and plain washer from the driﬁrﬁ

shaft.

Refit the pump assembly. Check tnat the pump m

registers correctly with the driving pin n the :
Coat the face of the cover with jointing compowund before

refring.  Adjust the runnlng hrake bands as under
A mratic Brake Ad]uster

Automate Brake Adjuster

Refitting and Adjusting

Cheex trat e top gear operating pin is lagated in the.
spherical sest =¥ te mp gear pull rod and trap the latter
between the gear ~cox with the blade of a serewrdriver.
Remove the nat o= e pull rod, feed the. top gear
thrust pad push rod inic te air cytinder and locate the
thrust block in the grooves o the hooks. Fit the adjuster

table over the puli rod and follow witt the adjuster rifig
and nut,

Remove the screwdriver.

Replace the remaining push rod and thrust bilock
assemblies,

The adjugter nuts should only be screwed on far enough
to hold the struts in position.

Fit the adjuster spmgs 1o the nuts, small coil ﬂrst and
position the right hand loop on the adjuster table peg andg
the centre and two feft. hand loops on the adjuster ring
Peg.

Remove the restrictor valve bomwesstrom-the 1st, 2nd, 3ud
and reverse gear a« -cyiinder bottorn covers and withdraw
the restrictor vaives. Refit the bodles_ Connecy an.ar
supply of 80 Ilbs. sgin. 15624 kgc:m } through a smgle'
way ON/OFF tap and two way ON'OFF tap venting to-
atmosphere in one poston 1o the 1op gear restrictor vame.
body.

Mark the top of the nut with 2 Dencit line.

Adjust the brake adjuster stop bolt to the dimension A

- Turning tha aﬂ!fuster nut. Note the spring is Eﬁﬁawd:
hafore turning.

Fig. 16
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m table given below as noted dunng ™e removal
procedure.

Close the atmosphere venting tap anc open the first
ON/QFF tap and so engage the gear. Leae the tap open
to allow the piston and connecwc st pad 1o rise to
tha full extent.

Close the ON/OFF t@o arc ocer the venting tap, so
disengaging the gear.

Rapeat the cycle of operations until it is observed by
noting the penal mark tat the nut ceases to turn as the
gear s dissngage:

Check that te drstance between the abutment face of the
bocknut and tne inner face of the adjuster table
corresponds to dimension “‘B” in the table given below. If
the distance is greater than “B” select neutral. Release the
locknut on the brake adjuster stop bolt and screw the
stop in half a tumn, re-tighten the locknut. Relegse the
spring eyes from their pegs and unscrew e acdjoser Nyt
one tum. Replace the spring eves Reapea: e ourgeng
operation until the Nat osases 10 e
When the dimension B i the tabie Deiow nas Deen
obtained the gear is correctly adfusted.

if the dimension "B & les than the one reguirec
unscrew the stop half a tem but do not adjust the nut.
Repeat the pumping operation and recheck.

Disconnect the aw connecton from the top gear vawe
body and connect to the remaining gear valves i o
and repeat the operation.

When completed, withdraw the restrictor valve bodees ang
washers from the 1st, Znd, 3rd and reverse gear as
wﬁnder battom egver.

BN Ihe remmctor valves into the bodies and refit me
-t washers

Thefi being no restrlctnr--.walves in the top gear it & ~&
necessary to rempve-the valve body.

‘Refit the top-covers and joints.

Refit the glectro-pneumatic valve unit and air pipes.

y Ensure ft!}at the unions are perfectly clean before
Conn'ecti'ng_ _

G Dimension ‘A’ Dimesaign ‘B’

1s1 0.70° £17.8 mm) 1.31° (3327 mm)
2nd 0.625" (16.9 mm) 125" (31.73 mm)
3rd 2078 (19.0 mm} 1,40° (355 mm)
4th 050" (12. 7 mm) 112" (28.4 mm)
Rev ﬂ.&ﬂfﬂﬁmml 1.16" {29.4 mm)
RUNNING GEAR END FLOAT

Checking

Check the running gear end float as detailed under “"The
Tfamtér Box — Refitting” and refit the transfer box.

THETRANSFER BOX
Due to. Win’ weight (approx. 6% cwtshof the combined

transfer/gearbox unit it is essential that a suitable support
fixture and ndaqu,ate lifting tackle 35 available before

attempting 12 dmanitde the unit.

Mount tne gearbox wertically on the rear end with the
transfer box _opermost on a rigid table or platform by
means of suanke brackets. Remove the gearbox
suspension tracxess froem the gearbox and attach the
fixture suppcr= m e bracket mounting points.

The support “xtwe should be pasitioned beneath a
running lifting pear

Removing from Gesrisem

Remove the draw peags ana dram atl the oil away from
the gearbox ano tThe arsfer moa.

Attach a rope s+ I Tw wasfer box and raise the unit
with the transfer ocx sooermost. Lower to the support
fixture and boit securery v position. Retain the sling in
position. Withdram <me frywheel coupling yoke after
removing the seconmg -~z Dlan and felt washers from
the - transfer box ot seaft and withdraw the cardan
shaft coupling.

Remove the nuts a¢ sprimg washers securing the transfer
box to the gearbox “ne weeer fixing nuts cannot be
completely removec Soem the studs until the transfer box
has been lifted approoor-gmety "a”. Lift the transfer box
clear and remove e pesFrtox.

Collect the shims fror ™ reverse drum ball race outer.
These shims controi e =~ float in the running gear.
Collect the driven sneft must from the main shaft.

Dismantling

Hemuve the setscrews amc bolts securing the speedometer
generatur bush anc witharaw the bush and spindle. Tap
back the spindie t~r.s: twtton tab washer and unscrew
the plug. Collect and ~ote the shims attached to the plug.
Extract the setscrews and remove the output shaft end
cover and withoraw tw tapered roller race and
speedometer drive gear. Access to the gear can be
obtained through the pénion bush housing aperture.
Remove the eight setscrews and washers securing the
bevel pinion race nousing, withdraw the housing and
output shaft with attached pinion. )

If required, remove t™e bewel pinion from the shaft by
tapping back the tao washers and removing the setscrews,
Withdraw the six setscrews and washers from the input
shaft bearing housing and remove. the housing from the
main cover.

Remove the 16 nuts and washers from the transfer box
front casing studs and separate front and rear casings.
Withdraw the drnven spur gear coupimg with the attached
spur and bevel gears.

Remove the gearbox driven shaft with the attached spur
gear. -

Wash all parts v deaning solvent.

Check condibon of spur and bevel gears, ball and roller
races, mainshaft bush bearing and all oil seats.

Renew all worn or damaged parts.
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Re-asternbly ' {2) Assemble the bevel pinion amnd ariven spow gear 1o
IMPORTANT: if replacement Spur gears are to be fitted the coupling locating on the dowel pins i the spur
it should be nowd that the three alternative final drive gear and refit the eight setscrews and four lock
ratios are obtaieed by varying sets of these two gears. plates. Tighten the setscrews fuity and secure with
It s therefore ESSENTIAL that the correct replacement the lock plate tabs. Refit tne rovler race ner
gears are obtaanerd. bearings to the coupling.
3} Check the depth between the bevel pinion face and
{1) Check the depth between the driving bevel pinsor the face of the adjacent inner bearing with a
faces with a rmicrometer and note reading obtaimec. —wcrormeter depth gauge.

41 Aoc reasmement {1) and (3) together to give the
o cegth of pinion and race and note reading
obtairec.

() Machine a isc approximately 76 {19.1 mm} in
depth to z cia—eter of 7.623” (192.63 mm) and
dritl a hole ;" 112.7 —=: 1n the centre. Machine a
%" (nominat) diameter dar 6 1 B2.4 mm) in length
to fit into the hole drilleg in ™e dsc. Insert the bar
in the disc maintaining a true 80° argie 1o the face
of the disc. Insert the check gauge intoc the output
shaft bevel pinion bearing housing. The centre of
the pointer will indicate the centre of the pinion
housing. | k-

(6) Remove the bevel pinion bearing outer race from
the front case by extracting the two 5/16" diameter
setscrews with copper sealing washers, inserting two
rods %' (6.4 mm]} in the holes and drifting out the
outer race, shims and bhevelled ring. Refit the
setscrews with washers and re-insert the ring.

Bolt the front and rear cases together with three
Setscrews.,

{7) Check the distance between the bottom face of the
driving pinion housing (with the bevel ring inserted)
to the centre of the output shaft beanng housing,
that is, to the centre of the rod, by means of a
micrometer depth gauge.

{8) Add measurement (4} and (7) together. Subtract the

s total from the figures etched on the bevel pinion,

The result will give the thickness of shims required

Fig 17 Checking the depth of the bevel pinicn faces

to give the correct setting of the pinion-in relgtion
to the centre of the outpui shaft. Remowe. the

_ 5
) . i H.\%‘:: "‘ *‘S‘* : "
- x__\ H-h / _ —
- b e e - —
------ —__ d_,_...—-""'f ‘1

REENR 3]
i BT | Tere
| Fig. 19 Checking the distance between the bortom face of

Fig. .18 Checking the depth between the bevel face and inner the driving pinion housing and the centre of _Hlﬁ
besaring with a micrometsr depth gauge output shaft bearing housing
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temporary fixing bolts and detach te front trom
the rear casing.
Renew oil seals and roller beaning n front case if
worn-or damaged.
NOTE: Two single oil seals are Htted as a pair. Seals must
always be fitted with the plar surface of the seals together,
Fit the gearbox driven shaft wit— attached spur gear to
the front case. Care must oe taken that the oil seal lips
are not distorted wher refitnng shaft.
Aemove the end cover from the driving pinion rear
bearing howsng and collect the shims located under the
COVer,
Check tnat ine bevel ring is fitted in the pinion front
bearing housingigand fit the required thickness of shims a5
calculated in paragraph {8).
Place the spur/bevel pinion dsembly in positior in the
front casing. '
Renew the twin oil seals and bedking » —e =z cae if
worn or damaged.
Fit the rear case 1o the frort casrg Taxing zars Tat the
_geerbox driven shaft does not Camage Tn2 o seas ouring
the ftting procedure.
As extended sieeve of pen or smim steel fitted 10 the s~aft
will ensure that the seal lips are not distorted. Sec.re
with sixteen nuts and washers, tightening the nuts gown
evenly. Refit the rear bearing cover and shims and bgrtan
bolts down evenly.
Check the rotation of the gear assembly, add or remcee
whims under the cover until the gears are free 10 rotate
with a slight nip on the pearngs.
Insert the output shaft with zttacted oeve: gear. iaperec
roller race and speedometer gear key. Note Tiurs etcred
on bevel gear for later reference. This figure (eg. .J0R™)
denotes the permissible backlash between the two nevel
pinigns. Refit the bearing housing. coat the faces w m
jointing ' compound, tightening down the eight setscrews
and washers evenly.
Refit the bearing end cover without the shims, tightening
the setscrews finger tight only. Do not apply jointing
compound to the surfaces. Insert the speedometer drive
gear, geared end first. Ensure that the gear registers
correctly with the key.
Fit the inner race to shaft ensuring that it is driven fully
Jhome and refit the outer race.
Hefit the bearing end cover without shims tightening the
bolts finger tight only to take up end float in the two
bearings.
Check the backlash in the bevel pinions as foliows.
zRemove the small side cover in the transfer box, six
“Setscrews and washers and erect a clock gauge with the
pointer fed through the side cover aperture in contact
with the top side face of the uppermost tooth of the
driven bevel gear. Rotate the output shaft clockwise until
all backlash in the bevel gears is taken up. Set the diai
gauge to zero and rotate the shaft in the opposite
direction. - Note the reading on the clock which will
«denote the total backlash between the gears.

Fig. 20 Creec g 20 Darciimsh i the bevel pinions

Tighten the beve: zeas arc cower seiscrews evenly until
the backlash figure exver o e gear s obtained. Check
the gap between e end ower anc bearing housing with
feeler gauges.

Remove the enc —ower anc refrt with the calculated
amount of shims. Coat te ‘aces with jointing compound
and tighten the setscrews everiy . .

Check the preloac « ce outgut shaft bearing as follows.
Remove the sixteer ~uts and washers and separate the
front and rear trarcfer Dox coses.

Remove the spur arc —ewel Dweon gear assembly. Remoave
the output shaft couokmg eng cover and withdraw the oil
seal.

Tap the bevel pirior and output shaft assembly towards
the centre of the cam w e full extent of travel using a
soft drift.




Checking the bearing pre-foad

This is important. Omitting this procedure will result in a
false pre-load setting.

Refit the end cover without shims and tighten the
setscrews down finger tight only,

Insert the cardan shaft coupling but do not fit the
secunng nut and washers, :

Attach a bar measuring 12" {30.48 cm) either side of a
centre line to the coupling with two bolts and nuts, the
centre of the bar to coincide with the centre of the
coupling shaft.

Attach a 2 Ib (.89 kg) weight to the bar 67 (5.24 cm)
from the centre line,

Tighten the end cover setscrews evenly until the iever
with attached weight will fall under its own load with a
slight initial pressure applied to the weighted end of the
lever.

Check the gap between the end cover and bearing housing
with a feeler gauge and select shims to this dimension.
Remove the coupling and end cover.

Refit the end cover with the calculated shim pack. Coat
the joint faces with jointing compound and tighten the
setscrews down evenly.

Refit the coupling with the felt and plain washers and
tighten the nut.

Refit afl gears and ‘shims into the main case coat the faces
with jointing compound and re-assemble the front and
rear cases. Tighten the sixteen setscrews down evenly.
Refit ' the side cover; coat the faces with jointing
compound before assembly.

Refit the Speedometer Drive

Replace the pinion bush ‘0’ ring. Extract the oil seal and
insert the bush in the case together with the pinion and
shaft. Coat the face of the bush flange with jointing
compound and secure with the bolts, nuts, washers and
setscrews. Fit the thrust button plug with locking plate
and shims. Check the end float of the shaft with a clock

GEARBOX AND TRANSFER BOX

Fg. 23  Checking the distance between the gearbox flange
face avd the outar race of the brake drum bearing

gauge anc adjust to a total of .020” by adding or
removing shims from the thrust button plug.

Secure the locking plate on completion. =

Refit the bearing bush to the transfer box input shaft
ensuring that the bush is free to rotate in the shaft bore.
Renew the bush if worn or damaged.

Refitting to Gearbox
Checking Gearbox Main Shaft End Float

Ensure that reverse drum ball race in the gearbox is fully
home,

ol

Checking the gistance barwesn transfer hox face and
input shaft bearing face :
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Refitting the transfer box to the gesrbox
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Tabie of gear ratios

1. Check distance between gearbox flange face and the
outer face of prake drum bearing with a micrometer
depth gauge.

2.  Check distance petween transfer box face and input

shaft bearing housing face.
Subtract (2} from dimension (1) to ascertain total
end float. Sedect shims to give 040" (1.0 mm)
mainshaft end #oat. Fit the shims to the gearbox
race,

Line up the planet gears in the gear case. Insert the

flywheel yoke coupling through the transfer box end

bearing cover, care bewng taken that the oil seal is not
damaged.

Check that bearing bugh s located in the transfer box

input shaft and retain wath a slight smear of grease.

Coat the face ofthe gearbox with jointing compound and

lower the transfer box onto the gear case:

Fit the flange securing nuts and washer as the gearbox

studs appear thidogh the transfer bok flange. Th e lower

nuts cannot be fited if the two face flanges are joined
together before the nuts are started on the stud threads.

Follow through with the Aywheel coupling yoke as the

transfer box is lowered.

The inner bearing must not be allowed to rise and clear

the double oil seads, otherwise damage may result to the

oil seal lips when refitting the yoke. Fully tighten alf
securing nuts. Refit coupling flange nut, plain and felt
washers.

Refit the dran plugs.
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GEAR CHANGE CONTROL EQUIPMENT
(Steering Column Mounted)

GENERAL DESCRIPTION

The C.A.V. electrical gear change contrel equipment
consists of a gear selector switch mounted on the steering
column and an electro-pnegmatic wvalve block wnit
mounted on a bracket attached to the gearbox.

Air pressure pipes connect the valve block unit to the
valve unions in the gearbox,

Operation

The gear selector switch consists, basically, of a set of five
pairs of contacts. These contacts are mounted on leaf
springs and are opened and closed by the action of a cam
mounted on a stiding spindle.

This cam & cperated by a gear lever connected to one
end of the spindle and protruding through a gete in the
top of the swatch housing.

Movement of the gear lever into any slot of the gate
causes a similar movement of the cam; this in tur closes
a corresponding pair of contacts and so energises the
appropnate solenotd in the electro-pneumatic valve block.
A further pair -of contacts on the gear selector switch can
be provided for door lock control if required.

The iower end of the gear lever is fitted with a spring
loaded  indexing ball catch to provide both positive
location at the gear positions and the necessary amount
of “feel’” in the system,

Accidental engagement of the reverse gear is prevented by
a spring loaded locking plunger and a mechanical latch
prevents movement of the gear lever from fourth to first
gear without using second and third gears.

A safety relay is built into the switch to prevent
simultaneous engagement of two gears in the event of an
electrical fault. This relay has a series winding and high

resistance shunt winding; the latter being normally

shortcircuited by the relay contacts. The high current
created by the simultaneous operation of two solenoids
energises the series coil. This opens the contacts and
inserts the high resistance shunt coil into circuit.

The ensuing reduction of current allows the valve
solenoids to close and the gearbox reverts to the neutral
position, The combined flux of series and shunt coils
ensures that the relay contacts remain open until the
current is broken,

The electro-pneumatic valve block consists of a bank of
five electrically operated double-acting valves. Each valve is
held in the “normally closed™ position by the action of a
coil spring.

When a valve soienoid & energised the solenoid plunger
opens the valve and admits compressed air from a
common inlet gallery to an individual outiet. This outlet

is connecied to the operating cylinder of a particular gear
In the gearbox.

Release of the solenoid plunger allows the valve to return
to its normaliy closed position under the pressure of its
return spring. Thes seals off the inlet gallery and at the
sdme time exhausts the compressed air from the selected
gear into a common outlet gatlery. '
Electrical connections to the valve solenoids' are made
through a terminal board protected by a small cover. The
connections are completed by means of spring loaded
silver contacts, which automatically isolate the solenoids
when the protective cover is removed.

The gear selector switch requires no lubrication as the
operating spindle is carried in oil-less bearings, but the
index ball {14 must be greased during overhaul). _
The warning light bulb is accessible for inspection or
renewal by unscrewing the bezel (7).

Checking

. The L17 relay can be checked with the selector switch

(A} @-

TERMINAL NECATIVE
23,13,21.15 OR |
Y Y S
|
1 1
SOSITIVE TERMINAL
TERMINAL. 23
©) Rk
L ]
POSITIVE [e7E FRAME
TERMINAL

Fig. 27 Test circuit for L. 17 relay
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fitted to the vehicie or removed as detaded below.

The current required to operate the relay s xnown as the
puli-in valve and should be in the range of 1.20A to
1.25A. This figure can be checked by means of a moving
coil ammeter of 0 to 2 amperes reading and a 35chm 2
ampere variable resistance. Check the pull-in value in the
following manner.

With Switch fitted to Vehicle

(1} Open the battery aut-off switch.

{2} Detach the selector switch from the mounting and
remove the base cover.

{3} Removeone leacd (1, 13, 15, 21 or 23) from the
selector switch terminals,

(4} Connect the variable resistance and the ammeter
between the free terminal and the negative terrmunai
as shown in Fig. 27{A). -

{5} Set the resistance at maximum ang select i1 the
normal manner the gear coimesponcing to 3, 13, 15,
21 or 23 as in para: 3 above.

(6) Close the battery cut-off switch,

{7} Reduce the resistance gradually, watching the
ammeter. until the relay operates. The current value
at the instant before the relay operates is the pull-in
valve, and this must be within 1.20 to 1.2t
amperes, After the relay has operated the current
will fall to a lower value owing to the high
resistance of the shunt coil.

(8 If the comect pull-in value is not obtainec the refay
must be adjusted wrth the setung procepure 25
detailed on Page H.26.

With Switch removed from Vehicle
{1} Bemove the base cover from the switch.
{2) Connect a switched 24 volt supply with an ammeter
and resistance to terminal 23 and positive terminal
on the selector switch as shown in Fig. 27(B).
{3] Set the resistance at maximum and select the gear
corresponding to terminal 23.
{4} Switch on the curvent and gradually reduce the
inr&.-si*stanqr:e until the reday operates. The current value
- gt the instant before the replay operates is the
puil-in value and must be within 1.20 to 1.25
amperes.
(5} If the correct pull-in value is not obtained the relay
must be yadjusted in accordance with the setting
. procedure as detailed on Page H.26.

Removal

Remove the two nuts and bolts securing the selector
swiich 1o the mounting bracket and detach the switch.
Remove the terminal cower and disconnect the cables.
Neote. the cable colours and location for reference when
refitina

NOTE When pulling the wires through the rubber guides
ensurr that they do not foul the relay and disturb the
setting.

Refitting
Refitting is the reverse of me removal procedure.,
Dismantling (Fag. 28).

Switch off the current supply 1o the selector switch,
Unscrew the two securing boits and release the switch

 from the mourbng.

Remove the ter~wnal cover plates {11, 12) and disconnect
all cables. Nowm the cable colours and location for
reference when refitting. When pulling the cables through
the rubber guides {15, 20} ensure that they do not foul
the relay (19) anc disturb the setting.

Release four screws (21) and ease out the cormtact unit
{22} until it is possible to reach the inner terminals.
Disconnect the two wares leading to the warning light and
withdraw the compiete contact unit, being careful not to
disturb the relay seting.

Slacken the lockrt {5) on the gear lever, remove the
knob (4) and the locknut (5).

Detach the lower nousing {24) by removing the two
securing nuts, Remowe the indexing ball {14) and spring
{1}.

Remove the top cover by easing out the two remaining
bolts. These bolts are a push fit in reamed holes. Detach
the latch {28} and s two steel balls,

NOTE: do not lose e steel balls; they are essential to
the proper functioning of the latch.

Remove nut (25) lockwasher, and plain washer.

Ease lever (3) from the operating spindle and remove the
key {2}.

Remove the two screws (16) and withdraw the end
bearing {17) complete wnth operating spindle (8).

Unscrew the wamirg light bezel and withdraw the bulb.
Unscrew the two lampholder securing screws and remove
the lampholder.

Remove reverse stop 126) by unscrewing the glandnut
(30). ;
Detach the end cap (18land extract the operating spindle
(8] from the end bearing (17} being careful rot to lose
the thrust washer (314,

Unscrew the nut (10) and withdraw the small spring
loaded spindle from the operating spindle (B).

Servicing

Examine all switch and relay contacts and clean the
contact faces with a brush dipped in petrol or white
spirit. If the contacts are blackened or pitted, clean them
with fine glass paper and afterwards wipe the contact
surfaces clean with a rag moistened in petrol or white
spirit,

CAUTION: DO NOT USE EMERY CLOTH TO CLEAN
THE CONTACTS.

After cleaning ali contact surfaces, set the open contact
gap of the switches to 0.050” -~ 0.070" (1.27 — 1.78
mm) by bending the respective fixed contact arm. Check
the relay gap as detailed on page H.26. "
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Fig. 28 The gear selector switch
1 indexing ball spring 11 Terminal covar plate Z2 Contact umt
2 Key 12 Terminal cover plate 23 Contact
3 Lever 13 Cover plate screves 24 Lower housing
4 Knob 14 Indexing ball 25 Nut
5 Locknut 15 Rubber guide 26 Reverse stop
& Warning light 16 End bearing screws 27 Plate
50 7 Bezal 17 End bearing 28 Latch
8 Oparating spindle 18 End cap 29 Warning light unit
9 Spindle 19 Relay 30 Giland nut
10 Nut 20 Rubber guide 31 Thrust washer

21 Cover screws

Clean the indexing ball tracks of the lower housing.
Pack the pressure spring of the indexing ball with SHELL
ALVANIA No. 3 grease {or equivalent} before assembling.

Assembling

Assemble the small springdoaded spindle to the operating
spindle (8} and screw in the nut {10).

Assemble the operating spindle to the end bearing {17},
inserting the thrust washer (31) and secure in place with
the end cap {18}.

Offer up the reverse stop {26) and secure in place with
the gland, nut.

Insert the lampholder {29) and secure the two retaining
screws (16).

Fit the key (2} to the operating spindle and ease the lever
{3) into position on the spindie.

Screw on the rut (258), lockwasher and plain washer 0
secure the gear lever in position.

Insert latch (28) and fix in position with the retaining
SCTEWS . '
Replace the top cover and press in the two retaining
balts.

Fit the pressure spring {1} and indexing bait (14) into the
case of the gear lever. Offer up the lower housingy(24}
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and secure in position with the two nuts on the through
bolts.
Check that the gear change lever does not touch the
switch body casting in the regon of the cam spindle
bearing when in neutral position and that the lever enters
the gate without fouling etther sade.
To adjust if necessary check that the thrust washer (31}
has been fitted arxl it shurms as required between the
switch body and the end beaning {17},
Withdraw the end beanng securing screws (18}, select
third or fourth gear position and measure the gap
between the body and the bearing with feeler gauges and
sedect surtable shims.
Remowe the end bearing, fit shim and complete assembly.
Check tnat the gear lever does not foul the gate.
Shums are available from the manufacturers of the switch
C.A.V. LIMITED,
ACTON,
. LONDON, W.3.

in three sizes 0.010" {0.254 mm), 0.0157 (D381 ~v},
0.035" {0.889 mm).
Connect the two warning light wires to the contact unit
{22} and insert the contact umt ivto the body of the
switch, The slack of the connectung wires should be
folded towards the gear lewver end.
DO NOT DAMAGE THE RELAY OR BEND THE
RELAY CONTACT ARMS DURING ASSEMBLY,
Screw in the four retaining screws {21} and angle brackets
secuning the contact unit in place.
Connect the external wires to correct terminals, Wher
pulling the wires through the rubber guides {15,20) care
must be taken to ensure that they do not foul the relay
#nd disturb the setting.
Place terminal cover plates {11, 12) in position and secure
with the retaining screws.
Screw the locknut. (5} on to the gear lever (3} and screw
on the knob (4). Tighten the locknut to secure the knob.
Carry out a final check of the relay setting with te
switch assembled w ensure that the relay setting has not
been disturbed dunng assembly of the switch. Assemble
the switch to the mounting and secure In position with
the two bolts.

Type L17 Relay — Setting Procedure

The relay must be detached from the body of the selector
switch as detailed in the switch dismanding procedure
{page H.24) before attempting any adjustments,

Remove the relay armature fixing screws (1) Fig. 29 and
paeking pieces (2). :

Set the contact gap to- 0.059" (15mm) by holding the
velay armature (3) down on the relay core and bending
e top contact camier {5). _

Remove the ampature from the relay and set the angle of
the backspring (4) e

For initial sstting an angle of 11.5% as shown in Fig.31
will provide a setting of approximately the correct order.
Replace the"armaturg {3), packiog pieces (4) and fixing

Fig. 29 The L.17 relay
T Arreose fixing screws
2 Paching pisce

5 Top cxwriact carriar

r_
% C-O59m {1-5um)

9‘- P . S oA

Frig 31  Adjustment of back spring angle
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Fig. 32 The slectro-pneumatic vaive block

1 Locknut
2 Grubscrew
3 Plug body
4 Connector phug
5 Spring contact hank
6 Main cover
7 Solenoid
8 Solenoid case
9 Plunger
10 Valve chamiber
11 Valve rod
12 Valve sterm

13 Valve spring

14 Valve biock

15 Spring seat

16 Air pwpe unit

17 Plug body nut
18 Main cover screws
19 Plug

20 Drain plug

21 Valve sprmg plug
22 Union

23 Gasket

24 Valve block

2% Rubber gasket

screws (D), screwing them down lightly.

Hold the armature firmly down on the relay core,
ensuring that the zero core gap is obtained over the full
width of the core. Tighten the armature fixing screws.
Check the pullin value of the relay in the following
manner, "

A moving coil ammeter reading JA-2A and a 35 ohm 2A
variable resistance are required to check the setting.
Connect a switched 24 volt D.C. supply with ammeter.
and resistances between the frame of the contact
assernbly and the positive terminal (See Fig. 27(C)).

Set the resistance at maximum, switch on the supply and
gradually reduce the resistance until the relay operates.
The current value at the instant before the relay operates
is the pull-in value. This pullin value should be
1.20A~1.25A,

Increase the back spring angle if the relay operates at a
lower value than 1.20A. _
Decrease the back spring angle if the relay operates at a
higher value than 1.2bA.

THE ELECTRO-PNEUMATIC VALVE BLOCK

The drain plug (20} Fig. 32 must ke femoved at 8,000
Miles {12,000 km} intervals in order to drain off any
water which may have accumulated in the high pressure
gallery. The length of these intervals varies with dimatic
conditions and the moisture content of the air. No
tubrication s required in the valve unit and becauss of
te risk of dirt penetrating to the solenoids and valve
assemblies, it is recommended that no adjustments be
carried out while the unit is on the vehicie.
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Ramoval

Disconnect the air pressure pipes after exhausting all air
pressure from the system. ldentify the ar pipes when
removing for reference when refitting.

Disconnect the air feed flexible pipe from the valve block
junction.

Remove the electrical connectsons from the unit by
removing the four scews retaining the contact plate to
the unit body and wathdrawing the contact plate
complete with cabies.

Remove the unit from the support bracket after removing
the two bolts anct nuts,

Refwting

The refirting of the Electro-pneumatic Valve Block is the
reverse of the removal procedure. Care must be taken
when refitting the air pressure pipes to the valve block to
ensure that the unions are perfectly clean.

Any dirt present may enter the gearbox wher under
pressure and cause damage to the restrictor vaives

Dismantling {Fig. 32)

Remove the vatwe block as Oetailed uncger ~"Dismantling”.
NOTE: The following cperations must be carmied out in a
clean dust free atmosphere.

Remove the rubber gasket (25,

Unscrew the four screws (181 and detach the main cover
(6) and gasket {23). _

Unscrew the two nuts securing the spring contacts
azsermbly (5) and lift the assembly clear of the retaining
studs to expose the solenoid retaining screws.

Remove the solenoid retaining screws and detach the
solenoids {?7) one at a time. Each solenoid must be
carefully lifted vertically clear of the valve blocks (14) to
.md damaglng the valve rod {11} and the valve stem

Llft out the valve rod {11} and inspect the valve seat.
Remove the vahme plug (21) and valve spring {13) and
withdraw the valve stem (12].

NOTE: After prolonged use the valwe parts bed together.
If old components are used again, they must be fitted in
thwir original positions.

e a

inspect the spring loaded contacts for damage and ciean
the contact faces with a brush moistened in petrol or
white spirit. I the contacts are blackened or pitted, cean
them with fine carborundum paper and afterwards wipe
the contacts dean with a rag moistened in petrol or white
spirit.

Inspect the vaive seats on hnthﬂdas of the monel block.
I the seat are wom or scores:a replacement casting
cﬂlmh‘te wlth valve seats must be fitted. Any valve that

IS5 wom oFf scored must
replacements fitted.

be discarded and new

Assembling

Insert the vabhe (12} in position on the block {24). Secure
in place wath the spring {13} and plug (21}. Repeat until
all five vaives are fitted.

Place each valve rod (11) in position.

Carefully fit eact solenosd {7} and plunger {9) over each
valve rod {11) and lightly screw in the securing screws.
Supply the blndc wAth af compressed to 60 Ib per sqg.in.
{42 kg/em?), and locaw each solenocid individually. The
solenoid is located w the correct position and the valves
accurately aligned when the air ceases to leak past the
valve. Tighten the solenoid securing screws when the
solenoid is correctly posrtioned.

Each valve assembly —wst be adjusted individually to
obtain the correct amount of valve travel, This is carried
out in the following manner_

With the solenoid de-energised, slacken the locknut (1}
and screw in the grub screw (2) until the valve (12) is
leaking slightly (that & the valve is just opening).
Gradually unscrew te grub screw until the valve stops
leaking, Unscrew a fusther 1/3 of a turn to provide the
working clearance of 0.010" {.254 mm) and tighten the
locknut.

Operate the valve manually by pressing down and
releasing the grub screw. Repeat this operation a number
of times to check the aw flow and then re-check the
satting. -

Re-adjust if necessary, bghten the {ocknut and secure it in
position by dabbing a small quantity of Shellac Varnish -
on the threads of the top of the grub screw. '
Disconnect the air suppsy.

Secure the spring contact bank {5) in position over the
retaining studs by means of the two retaining nuts.
Replace the gasket {23} and the main cover (6} and
secure firmly in postion with the four screws (18} and
place the rubber gasket (29) in position and refit the unit
to the vehicle as detailed above.
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GEAR CHANGE CONTROL VALVE
(Floor Mounted)

DESCRIPTION

VehiEIes may be eguipped with a floor mounted gear
change controt vatwe as gptional equipment 10 Operazors
requirements.

The valve wunit reptaces the standard steering courwn
mounted gear selector switch and also the E.P. va've unit
attached to the gearbox.

Air line tubing conveys the air pressure to the gearnox
valves.

The gear lever is supported on a trunnion Soc< and
operates through a gate.

Four forward gears and a reverse are providec for .n the
gate, reverse gear can only be engaged after lifting a
spring loaded collar on the lever.

A neutral lock is provided on the lever and shoulZ always
be engaged when the vehicle is stationary, whetrer of not
the engine is running. This position is obtained Dy Hifting
the control knob and turning it through 90° so that the
gear cannot be accidently engaged.

A sixth position may also be incorporated in the control
unit to give door operation and is available as pational
equipment 1o operators requirements.

OPERATION

When the gear lever assembly is moved in the gate {1}
Fig. 34, between the second and third gears, the lever
rotates the pivot block [18) about the pin {16), the roller
{21) then rides over the cam face of the central rocker
(23) and depresses the appropriate piston (28}

As the piston is pushed downwards, its lower face abuts
on the common inlet and exhaust valve disc (31} thus
~gealing off the exhaust passage through the centre of the
piston, further downward movement forces the disc off

the inlet seat (A} Fig.33. The “air supply, which is

connected to the underside of all the valves via the gallery
{B). can pass to the appropriate delivery port {C) which is
in turn connected via the pedestal block to the pipe
feeding the appropriate control cylinder in the gearboXx.

When the gear lever is returned to the neutral position,
the spring (30) Fig. 34 will push the piston Lpwards until
it is balanced by the spring under the oppaosite piston at
the same time, the lower spring {32} will force the valve
disc on to its seat, thus the air supply is cut off and the
pressure in the operating cylinder can pass from the
passage {C) to the central in the piston.from the passage

(C) Fig. 33 to the central port in the piston and thence’

by the holes in the piston stern and port {D to the
control cavity in the lower valve body, which is
connected to the exhaust.

If the control lever is moved across the gate in the neutrai
position, the lever rotates about the pin {19} Fig. 34 and
the roller {21} will be moved from one rocker to the

other, so that any other gear can be selected. when the
seosence explained previously will be repeated.
T~e ca— profiles of the rockers are designed with indents

1o =rabke the neutral position to be felt when moving
ACTOSS the gItB.

rhTiH

—
[

Fig. 33 The floor mounted gear change controf unit
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Expioded vaew of the gear changs contro! ume

Fig. 34

cam is apparent, thus providing a check to further

"UBRICATION )
No lubrication is required except at unit overhaul periods.
movement, ¥ the lever is unduly free in any
position a collapsed spring130) Fig. 34 is indicated.
If difficulty & experienced in maoving the lever into
@ gear position this may indicate a faulty piston

(28) or packing (29).

MAINTENANCE
With air pressure in the system check with s0ap

The .valve should not normally require attention except at
complete vehicie overhaul periods, when the valve shoukd 2.
suds for leakage at the exhaust port, moving the

be completely dismantled and examined. it is, however
lever to all positions, but allowing time for the air

recommended that the following periodic checks be made.
to exhaust from the cylinder previously engaged.
Leakage in the neutral position indicates a faulty
inlet valve or seat, if this stops when a particular

Oparational Tests
1. With no air in the system, move the lever to all gear
positions and check that the effort required in each gear is engaged the vaive disc or seat concerned
case i3 approximately the same and that when should be suspected.
if the leak only occurs when a gear is engaged this

crossing the gate the effect of the roler entering the



indicates a fal:llt",f valve or disc or exhaust seat on
the pisten concerned.
If the leak persists in all positions more than one
valve-or seat should be inspected,
In any of the previously mentioned tests if a leak is
suspected or found, the complete valve should be
dismantled and examined.
NOTE: When the lever is moved across the gate in the
neutral position, the rocker engaged will be on the
opposite side of the valve to the side on which the
control knecb is placed, similarly when the lever 15 moved
into the gear position, the piston which s depressea will
be on the opposite side of the valve to the position of the
control knab,

To Dismantle the Valve

1, Ensure that there is no air pressure in the system,
and remowve the six nuts holding the valve to the
pedestal. The valve can now be removed from the
vehicle for overhaul.

2. Remove two countersunk-head screws {14! from the
base of the valve and carefully remove the base
plate {12} and gasket {13} as the inlet vaive sorings
(32) and the disc valves {31) are now free 1o fall
out. Remove the outer casing (5].

3: Remove the four nuts holding the lower body (9)
to the upper body (3}.

4. To remove the components fram the lower body,

place one hand across the rockers and push out the

pin (25), the rockers (22 and 23) and the spacing
washers {2G) can then be removed,

Remove the pistons {28) and return springs (30).

To remove the components from the upper portion

of the valve, remove the grub screw (33} from the

control knob (36}, remove the pin (34) using the
small hole provided on the gpposite side of the
knob, and remove the knob (35}, spring {36} and

reverse catch (37).

oy &
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7 Remove the four nuts bolding the gate {1) to the
upper body (3}, remove the gate, remowe the circlip
(41} and withdraw ‘the sieeve (38). Remove the
circlip {39} and take off the two washers (40) and
spring (36).

8. Remove the pin {18) from the upper body and

remove the control lever {15] downwards through
the upper body, it ts not necessary to remove the
dust cover (43) unless this has deteriorated,
similarty the pivot block {(18) and roller (21) need
not be removed unless wear is evident.

All parts shoulkd be cleaned, examined for wear and
replaced as necessary.

Examine the valve seats on the pistons and in the lower
body for pitting. If necessary these can be lightly refaced
with a suitable cutter, the valve discs (31) should also be
examined and renewed if wear is evident.

The pistons and bores should be free from scoring, and it
is aclvisable to fit new piston packings (29].

When rebuilding the wvalve, lightly smear the pistons and
bores with Paragon Artic Grease. The rockers, rollers and
pivot block mechanism should be liberally smeared with
similar grease, -

Ensure that the various sections of the valve are cnrrectl';;
re-assembled with the dowels engaged in the holes
provided.

‘Befare replacing the base plate and the outer casing,

check that with the control lever in thé neutral pos&tmﬁ
there is between .0012/.00757 (063541905 mmi
clearance between the roller and rockers. This m
can be adjusted by adding or decreasing the number of:
shims (6) required between the upper and lower bodies.
When replacing the base plate fit a3 new gasket {17}, and
when refitting the valve toc the pedestal il a new oasket
{13). Ensure that these gaskets are correctly located and
that there is a clear passage through the ports.

Refit the valve and test as given under QOperation Tests. .
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SPECIAL SERVICE TOOLS

Special service tools are available for use with the DAIMLER “FLEETLINE” C.R.G. 6LX. chassis from:-

Messrs. V.L. Churchill and Company Ltd.
P.O. Box Na. 3.
London Road
Daventry
Northants
England.

The use of these_tools is strongly recommended when overhauling the Gearbox Transfer Box unit and their application
will be found to be invaluable to all Operators when servicing these components.

Tool No: Application Page Ref. Remarks
D.706 Transter box assembily jig. H.18 See Fig. 15,
D.707-3 Trarsfer box output sleeve rocser bearing removal adaptors
D.7207 Bearing cone remover (Main Tooi:, For use with
toois No. D707-1 2-3
D707-1 Transfer box Bevel pinion shaft L H bearing removal adaptors.
D707-2 Transfer box bevel pinion R/H bearing removal adaptors.

INSTRUCTIONS FOR USING TOOL b 706
{TRANSFER BO))

Checking the depth between the bevel face and the inner
bearing {page H.19} Fig. 18.
component parts required Pad D 706/3

Anvil D 706/1
Micrometer with short rod
Setting block.

Insert the micrometer in the Pad D 706/3, set o zero
using the setting block supplied and tughten the locking
screw. This will give a rod protrusion of exactly 1"
{25.39 mm}.

Assemble the gear train on the anvil D 706/1 and attach

the pad. Adjust the micrometer to the bevel pinion and
read off the dimension obtained.

Add the 1" {25.39 mm) given by the setting block to
obtain the total depth of the bevel and the race,
Continue as directed on Page H25.

INSTRUCTION FOR USING TOOLS NO's D 707-1-2-3
These tools are used in conjunction with Tool D707.
Place the two halves of the split extractor over the
bearing 1o be remowved.

Insert the bearing cone remover D707 with the appropriate
thrust button. '

Fit the locking ring and turn the screw to remove the
bearing.
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CARDAN SHAFT

SPECIFICATION AND DATA

Type

Length

Diameter of tbe
Compression
Angular movement of universal bearings

Front universal bearing No. Hardy Spicer
B.R.D.

Rear universal bearing No. Hardy Spicer
B.R.D.

GENERAL DESCRIPTION

The cardan shaft & of the open type with needle roller
universal joints arxd having a sliding joint fitted 10 the
gearbox end.

ROUTINE MAINTENANCE
EVERY 2,500 MILES{94,000 KM}

Universal Joint — Lubrication

Lubricate the needle roller bearings with the
recommended grade of lubricant by applying a grease gun
and injecting the lubricant until it exudes from the rélief
valve in the centre of the spider journal.

Lubricate the sliding spline in a similar manner wath the
recommended lubricant.

Access te the cardan shaft is gained from beneath the
vehicle and it may be necessary to move the vehicle
forward in order 1o gain access to each nipple.

EVERY 10,000 MILES {16,000 KM)

Cardan Shaft {Checking flangs bolts)
Check all cardan shaft flange securing nuts and bolts,
Tighten if necessary,

THE UNIVERSAL JOINTS

Examine and Check for Wear

The parts most likely to show signs of wear after long
usage, are the bearing races and spider journais. Should
any undue looseness in these parts be observed they
should be renewed as a complete unit. Other parts likely
to show signs of wear are the ﬂldlng splines. A total of
004" {.1 mm) circumferential movement should not be
exceaded. |f wear has taken placevabove thjs limit, the
complete cardan shaft should be replaced.

Cpen

38.56" {37 8 cm)
5" (89 mm])

1.75" (445 —m)

20° — 22°

KR 1608 — GB2
07/500112

KR 1601 - 1
07/500112

To Remove '

Remove eight bolts and spring washers and detach the
shield from the rear axle end of the cardan shaft,

Remove the eight self-locking nuts and bolts from the
front and rear coupling flanges. Accessibility is gained
from underneath the wvehicle, and it will be necessary to
jack up one rear wheel clear of the ground in order to
enable the cardan shaft to be trned. Place blocks on
either side of the other road wheel. Withdraw cardan
shaft from beneath.

Refitting
Refitting is the reverse of the removal procedure.

To Dismantle

To remove the stiding joint from the splined shaft,
unscrew the dust cap and pull back the cork washer.
Detach the bearing cap plates from the sleeve and
coupling flange vyokes by lifting the locking tabs and
extracting the two setscrews securing each plate.

Hold the joint and tap the yoke lug with a soft nosed
mallet. The top bearing will gradually emerge when it can
be removed with the fingers. Repeat this operation for
the opposite bearing. The splined sleeve \mke or flange
yoke can now be removed.

Rest the two exposed trunnions or lead bln-cks, and tap
voke with a soft nosed mailet to remove the remaining
bearing races. Wash all parts in petrol, renew the seals if
damaged,

To Assemble

The assembling of the cardan shaft is the reverse of the
removal procedure, but particular attention must be given
that the keyway in each bearing assembly is fitted in line
with the cover plate setscrew holes. This will ensure that
the bearing cover -plate will locate in the keyway and
prevent the needle bearing assembly from turning.
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When replacing the sliding joint, it must be fitted with Should any difficulty be encountered when assembling
the fixed yoke in line with the fixed yoke at the end of the needle rotlers in the housing, smear the wall of the
the cardan shaft tube, Arrows are stamped on the splined race with vaseline. It is advisabie to fit new gaskets on the
sleeve and tubular shaft to facilitate alignment. spider assembly when renewing bearing races.
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REAR AXLE AND HUB ASSEMBLIES

SPECIFICATION AND DATA

Type

Axle Ratio
Overall ratio with gearbox and right angle drive

Alternatives

Dil capacity

Roadwheel end fioat

.;Q",

LY T - '\\“.

GENERAL DESCRIPTION

The fully floating two stage, drop down reduction axle is
constructed from steel castings which also incorporate the
roath spring seatins and attachment ooints for the rear
brakesarriers.

The axle tubes are pressed inta the outer reduction gear
housings with a forced fit and located with screwed
dowels.

Mounted on these tubes are the hubs which are supported

Fully floating, hypoid, two stage drop down reduction
axle. First stage spiral pinion and second stage spur gears.

S A

5.68 (top gear)

5.12

4.61

22 pints {12.5 Litres)

0.008" — 0.010” {(0.203 — 0.254 mm).

Sactioned viéw of the rear axle centre section

on opposed taper roller bearings. Provision is made for a
vernier adjustment of the roadwheel hub end float.
Renewable seals prevent the hub iubrmant contarminating
the brake shoe assemblies.

The first stage of the axle unit is by' spiral bevel pinion

. and wheel housed in a casing on the right hand side of

the axle and drives through a large four planet pinion
differential unit. Both bevel pinion and wheel are
mounted on opposed taper roller bearings with the bev
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pinion carried in the nose end of the right hand casting,
The planet gears of the differential unit have pressed steel
backed bronze precision bearings and rotate on a
hardened “'star” member with spherical bronze washers
controlling the thrust. The second stage is by straight cut
spur gears, the pinion of which being connected to the
differential unit; the right hand pinion having an integral
shaft, while the jeft hand pinion is connected to the
differential unit by a splined shaft passing through the
axle tube centre. The end float of the two pinion shafts is
controlled by screwed buttons fitted into the outside
faces of the two reduction gear cases. The road wheel
driving flanges and half shafts are an integral unit with
splines at the inner ends to engage the splines within the
large spur gears of the second stage reductions,and all spur
gears are mounted on roller bearing races. Oil sealing is by
lip type seals which are fitted on the bevel pinion in the
nose end of the right hand gear -casing and atso on the
inboard ends of the road-wheel driving shaft.

ROUTINE MAINTENANCE

FIRST 1,000 MILES (1,600 KM)

Changing the Oil

The draining of the rear axle should be carried out at the
end of a run when the oil is hot and therefore will flow
more freely. The drain plugs are situated in the bottom of
the two axle reduction gear casings.

After all the oil has drained away, replace the plugs and
refill with the recommended grade of lubricant through
the combined filler and level plug hole situated in the
‘front face of the right hand reduction gear casing. Fill
slowly. allowing time for th€ Jubricant to transfer 1o the
lett hand reduction casing}»Fhe correct level is to the
bottom of the fitler plug huk. :

Clean off any road dirt from around the plugs before
rEmOoving. :

FI_RST 2,500 MILES {4,000 KM)

RearWheed Hubs
Check the end float as detailegd under “Rear Wheel Hubs
— Checking the End Float”.

"EVERY 2,500 MILES (4,000 KM)

Check the Oil Level

Check the level of the oil in the rear axle with the vehicle
standing on level ground. The combined ievel-filler plug is
situatad on the front face of the right hand gear casing.
Clgan off any road dirt from around the plug before
Fil slowly with the recommended grade of lubricant
atlowing time for the lubrncant to transfer to the left
hand reduction gear casing. The correct level is to the
bottom of the filler plug hole. '

The rear axle oii fitler

EVERY 10,000 MILES {16,000 KM}

Chacking the Axle Moumtings

Check the axle mountings for tightness and tighten as
necessary.

EVERY 40,000 MILES (64,000 KM}

Rear Hubs
Repack the rear hubs as detailed under “Rear Wheel Hubs
— Repacking''. '

Rear Axle
Drain and refill axle unit as detailed under “First 1,000
miles {1,600 km} Service”.

Sactioned view of the rear ‘hub arrangement



THE REAR WHEEL HUBS

Checking the End Float

Securely chock the front wheels, release the handbrake
jack up the rear of the wehicle and remove one set of
road wheels.

Clean the dirt from the hub and axle half shaft and
remove the latter by removing the eight boits and
utilizing the three jack tappings provided. Erect a Dial
Test Indicator so that the plunger contacts the hub or
brake drum in a horizontal position.

Utilizing a suitabde iever move the hub and brake drurm m™
the full iimit of s travel towards the indicator and set
the indicator dial to zero. Lever the hub in the opposite
direction when the reading on the dial will indicate the
total end float. The permissible end foa:r s
0008 -00107 (0.203-0.254 mm}. To adjust = end
float i required, remove the hub nut pinch bolt ang nut.
Remowve the hub nut locking screw,

Rotate the nut by means of a tammy bar placeg in the
pinch bolt hoke clockwise to decrease the end Agat and
anti-clockwise to increase. Movement of the original
setscrew hole to the next tapping in the lock pawe gives
D06 (0.152 mm) end ways movement of 1™ tub nut
while movement of the alternate setscrew "os 10 the
original tapping gives 003" {0.076 mm) end wavys travel.
Refit the pinch bolt and setscrew when e comect
clearance is obtained. Recheck clearance after tghtening
pinch boit. Refit ali components by reversal of the

removal pmcedure.
Repeat the operation to the opposite hub.

Repacking

Securely chock the front wheels and release the
handbrake. Jack up the rear of the vehicle and remove
one set of road wheels, The hub nut is similar to that
shown in Fig, 3. Section M,

Withdraw the axle shaft by removing the eight boits from
the hub and utilizing the three jack tappings provided.
Slacken off the brake shoes as described in Section K
“The Braking System” . Remove the brake drum squarely
after removing the nine sunken headed setscrews and
utilizing the jack tappings provided,

Remove the locknut followed by the locking plate from
the end of the axle casing by withdrawing the hub nut
pinch bolt and locking setscrew and utilizing a tommy bar
inserted through the pinch bolt hole, turn the nut
anti-clockwise. '

Withdraw the hub shell complete with bearing and seals
and clean any grease from within the grease catcher.
Clean the used grease from within the hub shell taking
care not to damage the oil seals and.ﬁ‘épack with fresh
grease of the recommended grade. ‘Liberally coat the
bearings and add a small amount to the hubs only.

Refit the hub shell with the cong assembly of the inner
bearing to the axie casing followed by the outer bearing,
the hub locking piate, hub nut and brake drum. Adjust

" springs and spring mountings.

REAR AXLE AND HUB ASSEMBLIES

the hub end float as detailed under “Rear Hubs—Chacklng
the End Float'".

Balance the brake shoes as described under Section K

“The Braking System”,
Refit the road wheels and all other components. Repeat
operation to opposite side.

THE REAR AXLE

Remova

The rear axle is best removed as a unit complete with the
roac sonngs but less wheels. Jack up the vehicle and
Insert stancs under the frame forward of the road springs.
Remove tne craen piugs from the two axle reduction gear
cases, and drair away all the oul.

Remove the locknut, nut, washer and top rubber
mounting from the top and bottom of the shock
absorbers.

Telescope the shock absorbers to disengage the stems
from the mounting brackets and lift the units away from
the chassis.

Disconnect the brake pull-off springs, leaving the brake
spring anchorage blocks in position on the rods.

Disconnect the pull rods from the brake levers by
extracting the clevis pins.

Reiease the axle locating bolts but do not Femove.

Disconnect the cardan shaft as detailed in Section ‘|” and
remave the road wheels,

Place a jack under each end of the spring’s

Remove the sutomatic iubrication pipes froM the spnng
shackles {if fitted:.

Remove the road spnng shackle and eyebolt nuts and
drift out the shackle pins after extracting the pinch bolts.
Care must be taken not to lose the distance washers.
Lower the axle on t0 a asheeled flat platform or truck,
remove the four jacks and=withdraw the unit from the
vehicle.

Pass two wire slings under the axie hubs and attach to a
hoist. Remove the nuts and lock washers from the spring
retaining bolts, drift out the bolts and raise the axie untit
the springs are clear, . |
Swing away and lower on to a table or trestie for further
dismantling.

Refitting

Sling the axle, complete with road springs and lower to
the wheeled platform or truck. f

Reposition under the chassis ready for refitting.

Raise the axle by means of jacks; until the spring
mountings are in line refit the steel washers beitween the
Insert tapered locating bars and follow through with the
shackle pins and eyebolts. Adjust the shackle pins for end
float as detaiked in the 10,000 miles {16,000 km]) Serwce
Section 0 "The Front and Rear Suspension .

Refit the cardan shaft and brake connections. Hemnnz_—;ct
the automatic lubrication pipes to the pins if the systemw
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s installed on the vehicle, Prime the oil pipes as detailed
in Section B “Lubrication” before reconnecting.

Check the two drain plugs and refill with the
recommended grade of lubricant to the spectfied level.
Refit the road wheels and lower the wehicle tc the
ground.

Dismantling

Hemove the eight bolts and nuts from each hub cover and
withdraw the right and keft nand haif shafts utilizing the
three jack fpppings provided,

Release the brakes by slackening off the brake adjusters
as detailec in Section X “The Braking System”. Remove
the brake drums by withdrawing the retaining setscrews
#nd utilizing the three jack tappings.

Remove the tocknut followed by the locking plate from
each entl of the axle casing by withdrawing the hub nut
pinch bolt and Iséking setscrew and utilizing a tommy bar
inserted through the pinch boit hole, tuming the nut
anti-clockwisg

Withdraw both hub shells complete with bearings, seals
and grease catcher.

Remove the ten seif locking nuts and washers and
withdram both brake assembiies.

Remove the right hand spur gear and the left hand
intermediate shaft thrust button locking plates and
setscrews. Linscrew the thrust buttons noting the shims
located under the heads.

Identity the individual thrust buttons and shims to the
individual ofter casing for re-assembly procedure.

Ly
2

.

The thrust button focking piates

Remove the fifteen nuts and lock washers and detatch the
left and right hand outer casings. Remove the spur gears
Note the left hand gear is splined to the intermediate
shaft, which can now be withdrawn from the differential
assembly, Remove the five setscrews and seven nuts
securing the left hand spur gear case to the centre casing
and detach the case.

Remove eight setscrews and withdraw the axle nose pidee
utilizing the three jack tappings provided. Collect the
shims located between the nose piece flange and axie
casings,

Stand the axle on the right hand spur gear case face,
remove the five setscrews and seven nuts securing the case
to the centre casing and detatch the axte centre.

i,

Wrthdrawing the nose piece

Lift out wne crown wneer ana airterential assembly,
Remove the two sewscrews and copper sealing washers
from the centre casmng. Note one of the setscrowvs
functions as a differential left hand bearing adjuster
locking pin and may be fitted to either side varying with
the position of the siots in the adjuster ring. Remove the
bearing outer and the adjuster ring by rotating the ring
c|DckwiSE.'

Tap back the tab ., extract the two setscrews and
remove the differential right hand bearing adjuster locking
plate, Remove the adjuster ring. |

To dismantle the nose piece assembly remove the cardan
shaft coupling nut and washer and withdraw the coupling
compilete with shield. '

@®Press out the pinion shaft complete with the inner race.
- Note the number of Distance pieces fitted. '



Remove the oil seal if it s required to renew the outer
bearing race.

To obtain access to the gifferential pinions tap back the
tab washers and remove the twelve setscrews securing the
crown wheel.

Separate the twob nalwes of the differential case and
extract the pirons bushes and thrust rings. Wash all parts
in cleaning solvent ana examine for wear,

Particulgr atterboa should be paid to the condition of
the oil seals, renewing If worn or damaged. Check &
gears and beanings.

Check the brake assemblies as detailed in Section K
“Braking System ' replacing with new units as necessary
NOCTE: IMPORTANT The crown wheel and pirior are a
matched pair. lt is not permissible to renew o7e tem
only. I wear necessitates renewal of the crowr w—eel or
piniont 8 matched pair must be obtained from ™€ paimler
Co. Limited.

Reassembly

Differential Unit

Check the condition of the bushes and thrust rings and
renew if wom or damaged.

Check for wear in bevel pinions and pinion carrer.

Check the depth of the crown_wheel mounting flange
with a depth gauge and note for refererce when
re-building the rear axle assembly.

Fig. & ' Checking the depth of crown wheel mounting flange

‘Re-assemble the differential unit by reversing the
dismantling procedure,

NOJE: The two halves of the differential case are marked
and these must correspond when connecdting the two
halves together.

Pinion Nose Piece

Check the depth of the bevel pinion with a depth
and note for reference when re-building the axle
assembly

REAR AXLE AND HUB ASSEMBLIES

Fig. 7 Hllustrating the corresponding marks on the

differential case halves

Fig. 8

Chacking the depth of the bevel pinion

Re-assemble the nose piece and pininon assembly by
reversing the dismantling procedure Refit the cardan
sh3Tt coupling and fully tighten the nuz.

Adjust the distance pieca pack until all end float
removed between the two taper bearings.

Redure the total value of the pack by sefecting distance
piecew 10 give the correct bearing nip of 02" {.050 mm).
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Destance Pieces are available in the following sizes:-

050" — {1270 mm:
0517 — {1290 mm!
052" — (11320 mm)
053" — (13.46 mm}
D307 — 1 7.62 mm)
0302 — « 7.67 mm}
0.304"— ( 7.72 mm)
0.306"— { 7.77 mm)
0.308 - { 7.80 mm)

Fig. 9 Checking the nos psece bearing preload by the

iy rmethog

Checking by Steelyard Method

Attach a bar measuring 12" (30.48 ¢m) either side of .a
centre line to the coupling with two bolts and nuts, the
centre of the bar t0 coincide with the centre of the
coupling,

Attach s 2 b, (89 kg) weu@t to the bar — 85" {21.6
an} from tha centre line..

Adjust the distance piece pack until the bar with attached
weight will fall under its own load with a slight initial
pressure applied to the weightad end of the bar.

Tha -Rear Axle Unit

Note-the dimension figures etched on the crown wheel

ana PAMMON.  these figures denote the apex of the two

gears

Machit'e a disc approximately 76" {18.1 mm} in depth to0

a diameter o€ 5 {152.4 mm) and drill a hole %~ {12.7

mimt} diameter in the centre,

Machine a %" fnominal) diameter bar 6" {152.4 mm} in

length to fit into.the hole drilled in the disc.

insert'the bar into the dise mnaintaining a true 90° angle.

Insert>the check gauge in the differential outer bearing

race housing located i the bevel gear casing. Remove the

race bafore inserting the gauge.

{1} Measure the distace from the nose piece case
rhounting face to the centte of the check gauge
with micrometer depth gauge.

{2} Measure the distance between the nose piece

Fig, 1

Fig. 10 Showng the dimension figure etched on crowr

whee! angd pereon

mnuntmg face and the back face of the bevel
pinion. 7
{3) Subtract the depth of the bevel pinion, noted
before re-assembling the nose piece and pinion
assernbly, from dimension (2).
(4) Add dimension (3) to the figure etched on the beuel
‘plnmn
Subtract dimension (1} from {4). The result will give the
thickness of shims required to be inserted - between the
nose piece and case mounting faces to give the correct
setting of the pinion n relation to the centre of the

'._ —
W= | U
\j &» J

Y,

Chackmy the dimension from the nose piace
mounting face to the centre of, the daffamnna! outer
bearing rece housing



Shims are available in 002" (.64 mm),
" 1,327 mm) and .008" {.203 mm)

crown wheel.

003" {.076 mm}, 005

5iZes, o

Remove the check gauge and refit the bearing race.

Refit the outer beanng adjuster ring and screw down until

‘it contacts the beanng race,

Stand the differential case on the outer case mounting

face and lower the differential assembly into the outer

bearing.

{1} Check the dimension from the back face of e
crown woeel to the centre’case mounting face.

Chacking the dimension from the pore piece

Fig 12
mounting facs to the back face of the bevel pinion

i
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Checking the dimension from the back face of the

Fig. 13
crown wheef to the centre case mounting face

Fig.

14
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Checking the dimension from centre mounting face

to the centre of the noss piece housing bore. To the
dimension obtained as rﬂusrrarad add 2.00"

Fig. 15

Adjusting the outer bearing ring
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{2} Add this dimension (1} to the figure etched on the

crown wheel and the thickness of the crown whasl.

flange obtained during the differential assembly,
(3} Check the dimension from the centre case mounting
face to the centre of the nose piece housing bore.
{4} Result {2} should equal (3}. Adpst the bearing
adjuster ring by unscrewing or screwing in the ring
until this condition is obtained.
Lock the ring in position by refitting the ring locking
piece, Do NOT bend the tab washers,
NOTE: The ring nut can be adjusted to within half a
castellavon by reversing the locking piece.
Refit the inner adjusting ring followed by the inner
bearing outer race to the right hand side of the centre
case,
Mount the centre case to the differential case and secure
with two nuts and two opposite bolts. Coat the faces
with jointing compound before mounting and pull down
evenly. Turn the adjuster nut until all end float is taken
out of the bearings.

Adjusting the inner bearing ring. The inset shows the
form of the specral toof

F"" 5 " t.‘ :

The adjuster nut is only accessible through the centre of
_theaxle case It will therefore be necessary to fabricate a
special-too! approximately 18" (45.72 cm) long with
welded straight cut claws to register with the nut
castellations .llnfon any adjustment can be made.

Insert a check rod 3/8"” {9.5 mm) dia. through either of
the two holes in the side of the centre case and screw in
the put until the rod will enter the first casteilation
available the difference between one hole and the opposite
one being half a castellation, ;

Remove the gheck rod, slacken off the two nuts and two
bolts and screw the adjuster nut in one complete

castlellation to . give 005" (.127 rmm) final nip on the

Jearings.
Refit &l nuts g bolts to the centre case and tighten

down evenly. Refit the adjuster nut locking pin and the

‘opposite sealing plug, renew the copper joint washers and
Atighten down fully.

“Hefit the axle nose
calculated shim pack, Cogt the faces with jointing’

piece to the axle centre with the

compound before assembling and tighten down fully.
Lower the axle to the bench and €éppprt the centre case,
Refit the left hand spur gear case to the centre case. Coat
the faces with jointing compound before mounting and
pull down eveniy.

Check the backlash between the crown wheel and pinion
by means of a clock gauge as illustrated.

Permissible total backlash D08 {.203 mm).

Fig. 17 Checking the backiagh between the crown wheel and

pinion with a cock gauge

Adjust as necessary by rotating the outer bearing nut in
the required direction after removing. the locking piece,
Refit the locking piece on completion and bend the two
tab washers to secure the two setscrews.

Paint the crown wheel lightly with vellow ochre or similar
marking compound, rotate the cardan shaft coupling
flange and check for gear marking. .
Adjust if necessary by increéasing or decreasing the shim
pack between the nose piece and the case,

Refit “the intermediate drive shaft and re-assemble the
spur gear train. If the bearing races have been removed
from the driving gear ensure that the chip rings are
replaced before the bearings are refitted.

Reassemble the spur gear train to the right hand case.
Refit the right and left hand outer cases. Coat the faces
with jointing compound before mounting and pull down

evenly.



Check the intermediate axie shaft end float as follows.

Total permissible end float 120" {3.05 mm].

fa} Insert a soft dnft in the left hand side of the axle
case and tap the axbe shaft towards the right hand
side to the full extent.

{b} Measure the depth of the axle shaft from the right
hand case thrust button face. .

Fig. 18 Measmaning the depth of the axle shefr from the

nght-hand thrust hutton face

{c} Measure the depth of the thrust button plug from
the underside of the hexagon to the button face,

{d) Add 040" {1.01 mm)} to {b} and subtract from (c)

- {b + 0407},

{e} The resultant figure obtained from {d} will indicate
the shims required,

() Add 040" {1.01 mm} to {b) and subtract from {c)
c - {b + .040"),

(g} The resultant figure obtained from {d} will indicate
the shims required, for the right hand thrust button.
Include the thickness of the locking plate when
selecting shims,

{h] Insert the left hand plug less shims and lock plate
and tap the shafts to the left hand side to the full
extent.

(i} Measure the depth of the shaf't again from the nght
hand case thrust button face,

i} Add 12[}" (3.05 mm). to (e} and subtract (g}. {e +

1207 -

{k} Bubtract Id} fromi'th) to give the shims requlred for
the left hand thrust button.

include the thickness of the locking plate when selecting

shims,
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Fit both thrust buttons with caiculated shim packs and
locking plates. Insert locating screws in the locking plates,.
fully tighten the thrust buttons and lock into pasition by
bending the locking plate tahs.

Refit the brake assemblies.

Check the condition of the hub shell oil seals and renew
if damaged or warn

NOTE: These oil seals are fitted in pairs with the lip
pointing towatds/the outer ends of the axle,

Ftepack the hub shells and adjust for end float- Bs dﬂtalled
under “The Rear Whaat Hubs'".

Refit the brake Drums and fully tighten the satscrews
retaining the drums i position.

Refit both axle half shafts and”hub covers. Renew. tha
hub cover joints when refitting. -

Refit the road spring by reversal of the removal
procedure. :

Adjust and balance the brakes as detailed in Section
“The Braking System"'.



BRAKING SYSTEM

Specification and Data
General Description
Routine Maintenance

The Pressure Regulator Valve:
Removal .
Refitting
Dismantling
Re-assembly
Checking

The Unicader Valve:
Removal
Refitting
Dismantling
Re-assembly
Checking

The Foot Brake Control Valve:
Removal :
Refitting : :
Dismantling — Westinghouse System
Re-assembling
Testing | . .
Dismantling — Clayton Dewandre System
Re-assembling
Testing
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The Check Valves:
Remaoval
Refitting
Dismantling
Re-assembly
Checking

The Brake Charmbers:
Remowval
Refitting
Dismantling
Re-assembiy
Checking .

The Stop Light Switch:
. Removal
Refitting
Dismantling
Re-assembly
Checking

The Low Pressure Indicator Switch:

Removal
Re-assembly
Checking

The Air Compressor:
Removal .
Refitting
‘Dismantling

- Re-amembly

The Westinghouse Safety Valve:
Dismantling
Re-assembly

The Clayton Dewandre Safety Vaive
Disvantling
Re-amembly
5 :
The Brake Shoe Assemblies:
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Refitting
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Brake Drum-lining Clearance:
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BRAKING SYSTEM

SPECIFICATION AND DATA

Type
Diameter of Brake Drums
Lining Width — front
— rear
Effective Lining Area — Front
— Rear
— Total
— Handbrake

Brake Drum.Lining clearance

Unicader Vahee “cut in” Setting

Unloader Valve “cut out” Setting

Length of Brake Chamber push rod
protrusion from brake chamber mounting
face when brake is in the “"OFF"" position.

GENERAL DESCRIPTION

Westinghouse or Clayton Dewandre air pressure brakes are
fitted as altermatives to suit customers requirements, both
fully automatic or manual brake shoe adjustment being
available.

Brakes are equipped with dual brake valve systerms,

The linkage of the handbrake is set during the initial
assembly of the chassis and apart from lubncaton and
checking for wear in the. joint pins no further attention
will be necessary,

On vehicles fitted with the fully automatic system the
position of the handbrake lever will remain constant when
“ON" and in vehicles fitted with the manually adjusted
system adjustment of the rear brake shoe clearance will
restore the handbrake movement,

Both systems also supply the air pressure for the CA.V.
electro-pneumatic gear engagement equipment and body
accessories.

The brake and gear air pressure systems have a common
engine driven air compressor, but have separate air storage
reservoirs.

These are both positioned on the right hand chassis side
member, the main reservoir being the outer one of the
two,

Individual air pressure gauges mounted on the instrument
panel indicate the air pressure in each system,

The front portion of the dual reservoir (595 cu.in,
capacity) supplies airr pressure to the front brakes, the
rear portion (860 cu.in. capacity] functioning in the rear
brake system.

With the dual brake installation check vaives are
incorporated in both eircuits as a safety factor preventing
compiete brake failure following a breakdown in either
front or rear systems. _

Air pressure is conveyed by flexible and rigid pipes from
the air compressor through the unioader valve to the air

Westinghouse or Clayton Dewandre Air Pressure
16.00" (40.64 cm)

475" (120.7 mm)

8.00" (203.2 mm)

273 sqins, (1761 sg. cm)

460 sqins. (2967 sg. cm)

733 sc.ins. (4729 =3. em)

460 sg.ins. {2867 s, om)

0.015" {0.381 mm)

91 Ibs. per sq.in. {6.37 kg-cm?)

105 - 115 Ibs. per sq.in. (7.382 - B.O85 kg/em?)
Rear 7.5” (19,05 cm) frame mounted chambers
Rear 3.0" (7.6 cm} axle mounted chambers.
Front 45" {11.43 em)

reservoir and then to the brake control valve and the
auxiliary reservoir for the gear operation.

Rigid steel pipes convey the pressure released- by the
brake cantrol valve to the front road wheel brake
chambers mounted adjacent to the brake assemblies
through an outlet port and to the rear brake chambers
mounted on the rear axle,

An anti-freezer unit or alcohol evaporator can be fitted
into the system if necessary due to climatic conditions.
Air is drawn by the air compressor through the anti-freeze
unit which is connected to the head of the oil bath
engine air cleaner, thus ensuring that only filtered air
passes into the system.

ROUTINE MAINTENANCE
DAILY

Anti- Freezer (When fitted)

Drainage and filling

The container of the anti-freezer should be drained daily
before filling the container with Methanol by withdrawing
the plug in the base. Failure to observe this will resuit in
a misleading indication on the dipstick as condensation in
the form of water sinks to the bottom of the container.
To fill the anti-freezer, withdraw the combined
filler/dipstick plug from the side of the container and top
up with Methanol until the level is just below the fitler
neck. Refit the plug. :
NOTE: The anti-freezer should only be filled with
Methanol when freezing conditions are expected. The
level of the Methanol can be readily discerned on the
gauge of the dipstick which is attached to the filler can.
Should the movement of the wvehicle cause a film of
Methanol to cover the entire gauze, it should be blown
off and redipped, when the level will be easily
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Sectioned veew OF the anti-freezer

1 Body
2 Cwclip
3 Strainer
4 Container
5 Container setscrew
6 Gasket
7 Filler cap
B Gaskat
8 Dipstick
10 Washer
11 Drain plug

discernable. The gauze strainer should be removed
periodically for inspection and cleaning.

Alcohot Evaporator (when fitted)

Check the level of the methyl aicohol in the container
before taking the wehicle into service if freezing
conditions are expected.

Remove the filler plug and top up the container to within
two thirds full with commercially pure methyl alcohol
{188 proof). The aicohol shouid be free of any inhibitor,
The level of the methyl alcohol can readily be seen
through the wall of the plastic container.

NOTE: The alcohol evaporator should only be used when
freezing conditions are sxpected.

Air Pressure

Checking Build-up

Check the air pressure recorded on the two gauges in the
nstrument panel daily when the vehicle is in service by
running the engine and noting the pressure. The pressure
r@lﬁ_ " should not fall below 70 lbs/per sq. in. (4.9
kg/em®) for the brakes (right hand gauge} and 65 ibs. per

SQ.41. [4.5_}' kgfcrnz} for the ancillary equipment.

Fig. 2

The air prossure gauges

A Ancillary aquipment
B Brakes

When the vehicle is in use the air pressured recorded
should be 100 — 130 ibs'per sq.in. (7.03 — 7.73 ka/cm?2).
If the air pressure gauges read “ZERO" it should take no
more than one minute for the air reservoirs to be charged
to the pressure specified above.

NOTE: The brake pressure will record 65 Ibs/per sq.in.
(4.4 kg/em?) before the ancillary gauge begins to move,
As the vehicle stands stationary overnight, the pressure
should not fall below 50 tbs/per sq.in. (3.5 kag/cm?}.

WEEKLY

Flexible Hoses — Checking

Check the condition of ali flexible hoses in the system

and renew if worn or damaged, Check all hose clips and

tighten if necessary.

Six flexible hoses are included in the pipe layout and are

situated as follows:-

i Inside the engine compartment between the air
intake and the compressor.

ii. inside the engine compartment between the air
tompressor and the chassis frame pipes.

iii.  One to each brake chamber.

Air Pressure Reservoirs — Draining
Drain all fluid due to condensation or compressor oil

. leakage from the reservoirs weekly,

To drain the reservoirs, open the drain tap after
exhausting ail air pressure from the system by operating
the brake pedai. When it is desired to analyse the
condensation, a glass vessel should be positioned under
each drain tap to collect the fluid.

After draining, allow the fluid to stand for sufficient time
to allow the contents to separate, any otl content can be



readily observed indicating that oil is passing the piston
rings of the compressor.

FIRST 2,500 MILES (4.000 KM)

Brake Shoe Linings — Checking
Check the brake shoe linings for any signs of undue rapid
wear,

New Linings 3/8" {16 mm}

Wom Linings 3/16" (6 mm}

EVERY 2,500 MILES (4,000 KM)

Alcohol Evaporator Filter — Cleaning.

(when fitted}.

Remove the filter element, wash in cleaning solvent, and
refit.

Power Assisted Handbrake (When fitted}.

Check the brake chamber for leaks with the air pressure
system fully charged, as detailed on Page KOO.

Check the air control vaive for leaks as detailed on Page
KOO0,

Anti-Freezer Gauge Filter — Cleaning

(When fitted)

Open the engine compartment. Detach the outlet and
inlet pipes from the anti-freezer unit, Remove the unit
from the engine bulkhead by withdrawing the attachment
boits. Remove the adaptor from the outlet port. Extract
the circlip located inside the outlet port and withdraw the
filter gauze. Wash in petroi, dry and refit gauze. Refitting
of the unit is the reverse of the removal procedure.

Air Pressure Regulator Valve

Checking for leaks

The procedure is identical for both Westinghouse and
Clayton—Dewandre systems. With the air pressure system
tully pressurised, apply a soap solution to the pipe unions
and vent hole in the cover of the regulator. When air
leaks are observed at the unions they must be tightened
and retested. If the air leaks persist, exhaust the air
systern, disconnect the unions and examine for possible
cause of fault. Refit unions, re-charge the system and
re-check.

Check that the vent hole is not blocked with dirt or
paint.

Air leaks at the vent hole indicates a perforated
diaphragm. Disconnect, remove and fit a new unit.

Brake Pedal Linkage

Lubrication

The lubrication of the brake pedal linkage is confined to
(1) the brake pedal pivot situated beneath the floor of
the driver's compartment {2) the two control rod fork
ends connecting the brake pedal to the brake operating
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valve, (3) the four brake chamber fork ends, (4) the front
and rear brake cam levers and (B} the front and rear
brake pivat shafts.

Numbers {1} and (4) are lubricated by means of a grease
gun applied to the nipples provided. Numbers {2} and (3}
by oil can avd Number {5} by cil gun after removal of
the plugs located in the end of each pivot shaft.

NOTE: When the wvehicle is fitted with the automatic
chassis lubrication systemn no grease nipple is fitted to

point Number {1} and no routine maintenance will be
required at this point.

Handbrake Linkage

Lubrication

Lubrication of the handbrake linkage consists of (1) four
fulcrum pins and (2) the ratchet quadrant on the lever
assembly, (3} the lever pivot shaft (4} the six control rod
fork ends and (5) the forward relay lever {6} and the rear
brake lever way shaft. _
Numbers (1) and (4) are lubricated by means of an oil
can.

Number {2} by the application of a small quantity of
grease.

Numbers {3), (5) and {6} by means of a grease gun.

The intermediate relay lever shaft bearings are pre-packed
during assembly. '
NOTE: When the vehicle is fitted with the automatic
lubrication system no grease nippies are fitted to points
(3), (6) and {6) and no routine maintenance will be
required,

Foot Brake Control Valve

Checking for Leaks

The checking procedure is identical for both Westinghouse
and Clayton Dewandre systems. Remove the automatic
lubricator pressure pipe from the three-way rear brake
chamber pipe junction and connect in an accurate air
pressure gauge.

On vehicles not fitted with the automatic lubricator



BRAKING SYSTEM

system, remove the blanking plug from the three-way
junction. Fully charge the pressure system, depress the
brake pedal to various positions and read the pressures
indicated on the check gauge.

These should increase progressiveiy a5 the pedal s
depressed. If any undue fall o in oressure is indicated
check the pipe 1 in. unions connecten to the brake valve
by applying a soap soiutior arc noting any air bubbles
which will indicate a fawtv oint. Tighten all such joints
and recheck. Checx tat when the pedal is fully released
the gauge :mmediately falls to zero and when the pedal is
fully depressect the air pressure on the check gauge agrees
with the pressure recorded on the instrument panetl gauge.
Check that the exhaust port on the valve is clear and
unobstructed. Coat the exhaust port with a scap solution
to check for any leakage in the valve unit,

Check with the pedal released and fully depressed.
Leakage in excess of a one inch scap bubble is not
permissible in either of these tests. If ary excess is
observed this will indicate that the vaive seats o~ the inlet
and exhaust valve assembies reguite stzemio—~. Remove
and repair oF replace vave with 3 recong .t omad gmit,

Unloader Valve

Presmure Setting — Checking

Start the engine, charge up the main reservoir and check
the cut-out pressure as indicated on the panel gauge,
“"Cut-out’ pressure setting 105 - 115 Ibs/persg. in. {7.382
- 8.085 kg/cm?)

To Adjust {Westinghouse System)

Rermove the rubber cap from the unloader valve and turn
the screwed bush now exposed clockwise to increase and
anti-clockwise to decrease the cut-out pressure.

To Adpust {Clayton—Dewandre System)

Release the locknut and turn the screwed sleeve clockwise
to increase and anticlockwise to decrease the pressure,
Tighten the locknut when the adjustment is completed,
With the engine still running, reduce the pressure in the
reservoir and note the "cut-in”’ pressure reading.

“Cutin” pressure setting 91 Ibs.per sq.r. 16.37 kg/cm?).
When the wunioader valve cuts out again stop the
compressor. Apply a-soap sclution to the exhaust port to
test for leakage from the reservoir via the check valve on
the relay piston seal, also apply a soap soiution to the
opening at the end of the control spring housing for
leakage past the left hand pilot valve seat.

Reduce the pressure in the reservoir and restart the
compressor,; apply a soap solution to the exhaust port to
test for leakage past the exhaust valve. Also apply a soap
solution to the opening at the end of the control spring
housing for leakage past the relay piston seal. or the right
hand wvalve seat. In either test if leakage is evident
dismante the unloader vaive and examine for faulty parts.

Brake Chambers

Checking for Leaks

With the braxes fully applied, coat the brake chamber
flange holding the diaphragm in place with a s0ap
solution to ¢neck for leakage. No leakage is permissible. |f
leakage is detected, tighten the two setscrews and nuts
retaining the clamping ring until leakage stops, Tighten
each boit and ~wt only sufficiently to eliminate leakage.
Over tightening —ay cause distortion of the diaphragm
and promote premature failure. Check for leakage through.
the diaphragm by coating the clearance hale around the
push-rod and the drain hole in the non-pressure plate with
the soap solutior. No leakage is permissible with the air
systern pressurizea and the brakes applied. If leakage is
detected the brake chamber must be dismantled and the
diaphragm renewed. Check all pipe unions by applying
the soap soiution and applying the brakes. Tighten all
faulty joints.

EVERY 10,000 MILES {16,000 KM)

Air Pressure Regulator Valve —

Checking Pressure Setung

Connect an air pressure test gauge in the air supply fine
and observe at what oressure the regulator valve opens. If
the setting varies —ore tnan 5 Ibs/per sq.in. (.35 kg!{:mz}
from that specifiee, adjust the setting by releasing the
locknut and turning the adjuster screw clockwise to
increase and anticiockwise to decrease the pressure,
Always tighten the locknut after adjustment. Pressure
setting 65 Ibs/per squr 4.57 kg/cm?}.

Foothrake Linkage and Handbrake — Checking

Check all foot brake control rod fork ends and clevis pins
and renew any that are worn. Check handbrake ratchet and
pawl. Renew when wom. '

Unloader Vaive — Cieaning inlet Filter

Exhaust all air pressure from the system by applications
of the brake pedal. Detach the air compressor pipe from
the inlet union of the unloader valve and remove the
adaptor from the valve body. Withdraw the filter, filter
guide and spring. Clean the filter in petrol, dry
thoroughly and refit by reversing the removal procedure.
NOTE: Clayton—Dewandre valves will not have the spring
or Spring guide. '

Condenser and Drain Valve (If fitted)
Remove, clean and refit the filter element.

EVERY 50,000 MILES (80,000 KM)

Air Pressure Regulator Valve — Overhaul
Remove regulator valve, overhaul and refit, for details of
procedure see “AIR PRESSURE REGULATOR VALVE".



Condenser and Drain Vaive (If fitted)

Remove the condenser and drain valve, overhaul and refrt.
For details of procedure see “"CONDENSER AND DRAIN
VALVE'.

Foot Brake Control Valve — Ovsrhaul
Remowve conuol valve, overhaul and refit. For details of
procedure see 'FOOT BRAKE CONTROL VALVE".

Unloader YValve — Overhaul
Remove unloader valve, averhaul and refit. For details of
procedure see “UNLOADER VALVE".

Brake Chambers — Overhaul
Remove ail brake chambers, overhaul and reht. For
details of procedure see “"BRAKE CHAMBERS',

Alcohol Evaporstor (When fitted).

Cleaning

Remove amd dismantle the alcohol evaporator.
Thoroughty clean all parts and inspect for wear anc
damage. HRenew all gaskets. Re-assemble and refill witn
methyl alcohol if freezing conditions are expected.

Power Asasted Handbrake {When fitted}.

Brake Chamber — Overhaul

Remove the brake chamber, overhaul and refit. For
method of procedure see "BRAKE CHAMBER™ Page
K.14,

Air controd valve — Owverhaul

Remove the air control valve, overhaul and refit. fFor
method of procedure see "AIR CONTROL VALVE™ Page
K28

THE PRESSURE REGULATOR VALVE

The function of the Pressure Regulator Valve 15 to ensure
that an adequate air pressure is available in the brake
system reservoir before pressure is permitted to build up
in the auxiliary system. The valve is set to open at 70 lbs/
per sq.n. {4.92 kgfcm2) thus ensuring that this pressure is
provided for in the brake system before the auxiliary
systemn becomes pressurized,

Air pressure from the main tank operates against a spring
load diaphragm and vailve. When the pressure from the
main reservoir is greater than the effort of the spring the
diaphragm is forced upward and the delivery valve is
kifted off its seat aHowing the excess air to pass to the
auxiliary tank.

Removail

Exhaust the air system and disconnect the air lines to the,

regulator valve.
Remove the two mounting bolts, nuts and washers and
detach the valve unit.

Fig.

4
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4 Valve stem

5 Fabric shim

6 Follower — lower
7 Diaphragm

8 Followsr — upper

Exploded view of the presture regulator valve
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Refitting
Refitting is the reverse of the remowval procedure. Care

must be taken when refitting to ensure that all pipe

connections are clean and free from paint.

Dismantling

Remove the four bolts, nuis and washers attaching the
cover to the body. Remove the spring dampener, spring
and upper spring seat from the cover. :

Remove the diaphragm assembly from the body. Wash ali
parts in cleansing soivent and examine for wear.

Replace the diaphiragm if worn, cracked or damaged.
Inspect the valve and valve seat for wear or damage. If
the valve is excessively grooved or pitted it should be
replaced and if the valve seat shows signs of being pitted,
scratched or damaged it should also be renewed,

Check the condition of the dampener; replace if it s
cracked or broken.

Re-assembly

Position the diaphragm assembly 1o the body.

Place the dampener on one end of the spring with the
ears of the dampener along the side of the spring.

Place the upper spring seat on the other end of the spring
with the wetl of the seat down into the spring.

install the spnng assembly into the cover. Position and
attach the cover to the body with the four bolts, nuts
and washers.

Re-checking

Check the pressure setting as given in the 10,000 miles
{16,000 km} service, :

Check for air leaks as given in tha 2,500 miles (4,000 km
sérvice,

THE UNLOADER VALVE

The function of the unioader valve mounted in the pipe
line between the air compressor and the main reservoir
controls  the pressure of air in the reservoir. With a
eut-out pressure of 105 Ibs/per squin. (7.4 kg/cm?) the
unioader relieves the compressor of its load by diverting
the air delivered to the atmosphere and sealing the
pressure in the reserveir by means of a non-return vakve.

Removal
To remove the valve exhaust all air pressure from the

system, disconnect all pipe connections and remove
from the mounting,

Rafitting

Mafitting is the reverse of the removal procedure. Care
must be. taken to ensure that the pipe connections are
chean and free from paint.

Dismdéhtling — Westinghouse System
Remove. ail dirt and grease from the exterior of the
unlouﬂ“-linjve and inspect for damage. Unscrew the

control spring housing and withdraw the control spring,
push rod, pitot valve seats, pilot valve, pilot vailve hush
and filter.

Remove the two screws retajning the exhaust silencer to
the base of the unit and detach the silencer, remove the
circlip below the exhaust valve and withdraw the
perforated plates, spring, sleeve and the exhaust valve and
relay piston assembly.

Remove the circfip retaining the check valve spring guide
and withdraw the spring guide, spring and check valve.
Unscrew the inlet adaptor and withdraw the strainer,
strainer guide and spring.

Remove the rubber boot covering the end of the control
spring housing on Westinghouse valves. Wash all metal
parts in cleansing solvent and examine for wear,

If any parts of the relay piston and exbaust valve
assembly are faulty the complete assembly must be
replaced. |f the check vatve seat in the body is worn or
damaged, replace with a new body or valve unit complete.
The pilot valve filter, inlet strainer and exhaust silencer
felt pads should he cleaned or replaced as necessary.
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Fig. 5§ The Westinghouse unioader vaive

1 Push rod

2 Control spring

3 Piot valve piston
4 Fitter

5 Relay pston’

6 Cheek valve

T Exhaust valve

8 Exhaust silancer
9 Inlet strainar

A from compresser
B to reservoir

C axhaust



Re-assembly

Lightly grease all moving parts with “Arctic Paragon”
grease and assemble all parts in the reverse order to that
for dismantling. :

When replacing the pilot vaive bush, ensure that the holes
in the bush are towards the relay piston and that the
relay valve piston is a free sliding fit in the bush.

Re-checking

Check the pressure setting as detailed in the 2,500 ~ibes
(4,000 km) service.

Check the valve for air pressure leaks.

Dismantding — Clayton—Dewandre System

Remove grease and dirt from the exterior of the valve.
Before dismantling the wnit, carefuilly measure the
exposed length of the adjusting screw so that the wnit can
be re-assembled to the same valve setting.

Mark the top cover, and mounting bracket where fitted,
relative to the body to ensure correct re-assembiy,

Loosen the adjusting screw locknut and remove the screw,
and sealing ning if fitted.

Progressively remove the four screws attaching the top
cover ta the bedy and remove the spring washers,
identification tag, cover, pressure setting spring, spring
seat, and washer if fitted.

Withdraw the diaphragm assembly from the body and
remove the plunger sealing ring. Dismantle the diaphragm
asembly by holding the plunger with a length of 1/8"

rod inserted in the cross hole and unscrewing the nut, -

Separate the nut, spring guide, followers, diaphragm,
fabric shim and plunger,

Where applicabie, unscrew the unloader exhaust check
valve retaining screw and remove the diaphragm washer
and diaphragm.

Progressively unscrew the unloader cover screws and
remove the spring washers, cover, joint, spring, spring
guide, and filter element if fitted. Where applicable,
withdraw the spring guide and valve stop from the cover.
Unscrew the large hexagonal plug and remove the sealing
ring. Unscrew the nut from the unloader pilunger and
remove the washer and valve, Withdraw the unloader
plunger and remove the sealing ring,

Unscrew the governor exhaust check valve retaining screw
and remove the diaphragm washer and diaphragm,
Unscrew the exhaust nut and remove the washer, spring,
spring retainer or valve guide and inlet-exhaust valve.
Unscrew the two nuts or screws and remove the spring
washers, cover and joint or sealing ring. Where applicable,
remove the bracket and sealing ring.

Unclip and withdraw the circlip and withdraw the
non-return valve parts, _

Where applicable, unscrew the two nuts securing the low
pressure switch, Remove the cover and withdraw the parts
of the switch, taking care not to mislay the shimis}, if
fitted. Remove the gasket, '

Clean all non-metallic parts with a clean cloth,
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Wash all other parts in clearing soivent and blow dry with

- compressed air. Ensure that the vent in the top cover, if
‘present, and all other air passages are clear and cean.

Examine the body and covers, and the exhaust nut and
non-return valve housing where applicable. for gacks and
other damage. Check all threads for damage.

Examine all rubber parts for wear and deterioration. The
sealing faces of the inlet-exhaust and unloader valves
sweuld be flat and smooth,

“heck that the valve seats in the body, and non-return
valve nousng where applicable, are free from wear and
nicks. _

Check tnat the fabric shim is in good condition.

Inspect the plungers and the plunger bores in the body
for wear and scores. inspect the valve seat at the end of
the governor plunger for damage.

Check all springs for corrosion and distortion.

Ensure that the circlip is in good condition.

Referring to the unit shown in Fig. 5, check that the
governor check valve seat is in good condition.

Where applicable, examine the low pressure switch
contact points for signs of pitting. If pitting is not too
severe, the contacts may be reconditioned by filing them
with a fine file such as is used for distributor points. If
they cannot be reconditioned, replace the contact disc
and contact plate assemblies.

Re-assembly :

Renew all parts found to be defective during ‘Inspection’.
Lubricate the valve parts, where necessary, with ‘Valvoline
X-5 Regular’, or equivalent, grease. '
Before re-assembiing the diaphragm assembly parts, note
that the chamfered sides of diaphragm followers must be
placed against the diaphragm and that where only one
follower has a chamfered side, this follower must be
fitted next to the fabric shim. Fit the diaphragm so that
the outer edge is in line with the upper follower, as
shown in the section views. Assemble the parts on the
plunger in the following order: fabric shim, follower,.
diaphragm, follower, spring guide, nut. Securely tighten
the nut.

Lightly smear the plunger sealing ring with grease and fit
it into the plunger groove. Lightly smear the plunger and
piunger bore in the body with grease and carefully insert
the plunger into the bore.

" Position the pressure setting spring seat in the top cover,

Where applicable, fit the washer. Place the spring in cover:
and position the cover on the body ensyring that the
spring is correctly seated. Align the positioning marks

~made before dismantling and replace the identification

tag, four spring washers and screws. Tighten the screws

- progressively,

Insert the non-return valve assembly into the valwe boady
and fit the circlip; check that the circlip is correctly
located in its groove. If the parts are loose items, fit the
nonreturn half-ball valve on the spring and insert the
assembly into the body. Insert the spring guide and valve
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stop and fit the circlip. Check that the circlip is correcily
located in its groove,

Lightly smear the sealing ring(s} for the delivery cover or
mounting bracket with grease. If the unit has a mounting
bracket, fit the sealing ring and then position the bracket,
aligning the marks made before dismantling. Position the
other sealing ring, or a new joint if a new joint was
r.l"eviDLEIV fitted, and then fit the delivery cover. If the
unit does not have a mounting bracket, fit one sealing
ring and then the delivery cover. Replace the spring
washers and screws or nuts and tighten securely.

Smear the untoader plunger sealing ring with grease and
fit it into the unioader plunger groove. Lightly smear the
sliding surfaces of the plunger and plunger bore in the
body with grease, and insert-the plunger into the body,
taking care not to damage the sealing ring. Correctly
position the unicader valve on the plunger with the
smooth face towards the seat in the body. Fit washer and
hut and tighten.

Insert the filter element into its recess in the body. Place
the unioader spring guide on the valve and the spring on
the guide.

Position the spring guide and wvalve stop in the cover.
Position a new joint on the body and fit the cover, spring
washers and screws. Securely tighten the screws, Position
the onloader exhaust diaphragm and diaphragm washer on
cover, with the rounded surface of the washer against the
diaphragm. Replace and tighten the screw. Lightly smear
the plug sealing ring with grease. Screw the plug complete
with sealing ring into the body and tighten securely,
Position the inlet-exnaust valve spring, spring retainer or
valve guidse, and inlet-exhaust valve in the exhaust nut as
shown in the appropriate sectional illustration. Screw the
nut, complete with washer, on to the body and tlghten
securely.

Position the governor exhaust diaphragm and diaphragm
washer on the exhaust nut with the rounded surface of
the washer against the diaphragm. Replace and tighten the
screw,

Screw the locknut on to the adjusting screw. Where
applicable, lightly smear the adjusting screw sealing fing
with grease and position it against the lockngT; Replace
the screw in the top of the cover and set the screw to the
original length measuwred before dismantling. Securely
tighten the locknut.

If the unit has a low pressure switch, lightly smear the
bore in the cover and sliding surfaces of the cavity in the
body with grease. Insert the ‘O’ ring diaphragm, plain side
uppermost, into the cavity in the body and then
re-lubricate the sliding surface,

Position a new gasket on the body. Place this piston on
the ‘O’ ring diaphragm and position the contact plate
assembly over the projectians on the piston. Fit the
cover, contaci dist assembly, spring and shim{s). if no
replaceraent parts have been fitted, the ofiginal shims, if
any, must pe placed on the top of the spring to maintain
the enrrect pressure setting. Position the contact plate and
top cover. Fit the nuts and tighten securely.



THE FOOT BRAKE CONTROL VALVE

The function of the brake valve is to control the air
pressure released to the brake chambers, Operation of the
brake pedal govemms the movement of an inlet and
exhaust valve assembly which in turn regulates the air
pressures to the brakes.

When the pedal is depressed, air passes through the valve
arnwd pressure is developed in the chambers. The valve
automatically adjusts the pressure in proportion 1o the
degree of pedai moverment so that the further the pedal is
depressed the greater the pressure is applied to the brake
chambers until the full reservoir pressure is delivered to
apply the brakes.

Removal

Exhaust all air pressure from the system and disconnect
all pipe connections. Detach the pedal rod hnkage by
removing the split pin and extracting the joint pin,
Disconnect the two cables from the stop light switch,
Remowve the three 'mounting bolts and withdraw the valve
unit, Seal the open ends of the pipes to prevent ingress of
dirt. :

The valve unit is accessible from underneath the vehicle
and is located under the drivers foot plate.

Refitting

Refitting is the reverse of the removal procedure. Care
must be taken when refitting to ensure that all pipe
connections are elean and free from paint.

Check al unions and exhaust port, with a soap solution,
for _possibie- leaks. Check with pedal fully depressed and
released.

Dismantliing — Westinghouse System

Remove the three bolts, nuts and washers and detach the
mounting bracket from the valve body.

Withdraw the plunger and link assembly.

Remove the two valve pliinmers and extract the walve and
piston assemblies.

Remove the circlips and grademiting spring retainers and
_dismantle both valve units..

Hemove e retaining circlips and withdraw the inlet valve
guides from the base of the body.

Wash all metal parts in cleansing solvent and c¢heck for
wear or damage. Replace all faulty parts.

Renew alt "0’ rings and rubber seals.

Re-assembling _

Re-assembly is the reverse of the dismantling procedure.
During assembly smear the link, linkpin, valve plungers
‘ang pistons with a light engine oil. Lubricate ‘0 ring
bores with Molydenum Digulphide based grease.

Testing

When assembléd, connect the unit to an air swpply, or
refit to the vehicle and charge the air pressure system.
Coat the exterior of the valve with a soan solution and
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inspect for air leakage. :
insert air pressure gauges in the two delivery Iinas.apd :
check that the recordings do not differ by more than 5 |b
‘per sqan. (.37 kg;‘cmz}. Graduation should be available
between 7 - 75 |bs/per 90;..in. {49 - 528 kg/cm?) after
which an emergency type application will occur,

NOTE: During this test there will be a momentary escape
of air at the exhaust filter each time the valves “lap off”
during the varous stages of build up in line pressure,

Air will aiso be expelled through the exhaust filter whilst
the air line pressure is being reduced.

Dismantling — Clayton Dewandre System
Remove the three nuts and washers and detach the
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mounting bracket with plunger from the valve body,
Release the spring clips and detach the upper plunger
chamber.

NOTE: Care must be taken when remaving the chamber
due to the piston being under spring pressure,

Withdraw the upper piston and spring.

Remove the hexagon headed dowel screw from the side
of the valve body.

Withdraw the remaining pistons and lower spring.

Remove the cuwdip from the underside of the centre
piston asembly and extract the spring seat, spring and
valve.

invert the valve body, remove the retaining circip and
withdraw the exhaust valve assembly.

Press down the small lever in the bore of the exhaust
valve and remove the plunger slide,

Wash all metal parts in cleansing solvent and inspect for
wear or damage. Replace all faulty parts.

Renew all ‘D’ rings and rubber seals.

Re-assembily

Re-assembly iz the reverse of the dismantling procedure.
During assembly lubricate the plunger and plunger
chamber and ali other sliding surfaces with "Valvoline X
5 Regular” grease,

Testing :

When assembled connect the unit to an air suppéy, or,
refit to the vehicle and charge the air pressure system.
Coat the exterior of the valve with a soap solution ang
inspect for air leakage.

Insert air pressure gauges in the two delivery lines and
check that the recurdlngs do not differ by more than 5
Ibs /per sq.in, (.37 kg.fcm

THE CHECK VALVES

The function of the check valves, installed in the front
and rear end faces of the main reservoir is to isolate the
front or rear brake systems Iin the event Df air brake
fatlure in either hne.

Air flow in the normal direction moves the valve from its
seat and air flow is unobstructed, Flow in the reverse
direction i preveated by the action of the valve return
spring assisied by=ine air pressure flowing in the reverse
direction,

Heﬁmv#
Exhaust all air pressure from the system, disconnect the

air. ivie and detach the check valve frum the individual
reservair.

Reﬁtting
Refitting is the reverse of the removal procedure, Ensure
that. #hgé union. and tank joint are clean when refitting.

DISMANTLING :
Unscrew the cap and nut and remove the valve and valve

S[icee)

Fig. & Saectioned view of the Clayton—Dewsndre check

valve

spring. Extract the valve seat and joints. Examine the
valve and valve seat and renew if pitted or worn. Renew
the valve seat joints.

Re-assembly

Position the valve and sgring in the valve body. Place the
valve seat and joints in the cap nut.

Screw the cap nut on to the body and tighten fuilly,
Attach the wvalve unit to the reservoir and connect the
feed pipe.

Checking
Pressurise the system and check for leaks.

THE BRAKE CHAMBERS

The function of the brake chambers is to convert the
energy of the compressed air released by the brake valve
into mechanical force and motion necessary to operate
the brakes. As air enters the brake chamber, the
diaphragm forces the push rod outwards. Thus rotating
the automatic adjuster {when fitted) the brake camshaft
and brake cam, so applying the brakes. The higher the air
pressure admitted to the brake chamber the greater the
force pushing the brake lining against the drum, and the
greater the retarding force.
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Fig. § Expioded view of a brake chariber 12
1 Nut 7 Push rod asser-bhy
2 Stud 8 Diaphragm

3 Non-pressure pdate
4 Seal assemibdy

h Seal sprirmg

6 Main spring

if all aw pressure s released from the brake chamber, the
brake shoe release springs and the brake chamber release
springs retumn the brakes shoes, the brake cam, brake
chamber push rod and diaphragm to the release position,
so releasing the brakes.

Removal

Exhaust all air pressure from the system. Disconnect the
air line pipe union. Disconnect the push rod voke by
removing the split pin and nut from the cievis pin and
withdrawing the pin. Remove the two nuts and spring
washers from the mounting studs and withdraw the brake
chamber unit.

Refitting

Refitting is the reverse of the removal procedure. Check
before assembly that the push rod protruces from the
chamber mounting face by 4.5 {11.43 cm) on the front
brake chambers and by 7.5" {19.05 cm) on the rear brake
chambers. 3.07 {7.6 ¢m} on rear axle mounted chambers,
Fit the brake chamber to the mounting plate anc secure
with the nuts and spring washers, Screw the locknut and
fork end on to the push rod.

Adjust the position of the fork end on the front brake
chambers until the clevis pin will pass through the fork
end and brake iever. Refit plain washer, nut and split pin.
Tighten locknut to the fork end.

Adjust the position of the fork end on the rear brakes
chamber until the clevis pin will pass through the fork
end and the rear portion of the slot in the way shaft
levers. Ensure that the handbrake is' “OFF" before
connecting the rear brake chamber push rods. Refit piain
washer, nut and split pin, Tighten the locknut to the fork
end. '

Dismantling

Before dismantling the brake chambers mark both the
non-pressure and pressure plate in relation to the
clamping ring so that the bolts of the clamp ring will be
in the same position when re-assembled. This will

9 Pressure plate
10 Clamping ring
11 Bolt
12 Nut

eliminate the possibility of any installabon interference
when the brake chamber is installed on the vehicle.

Pull out the push rod to the full extent and clamp it at
the non-pressure plate by using a vice or vice grip pliers.
This will relieve. the tension . of the spring on the
diaphragm and clamp ring.

Remove the two clamping nuts and bolts. Spring the ring

_ slightly and push the clamp ring on to the pressure plate

leaving the non-pressure plate clear. Remove the pressure
plate and the diaphragm. Remove the fork end lock nut
from the push rod. Release the clamp from the push rod
and withdraw the push rod assembly, spring, seal and seal
spring from the non-pressure plate. Clean all parts
thoroughly using cleansing soivent and inspect for wear or
damage. Replace all worn parts. Inspect the diaphragm for
signs aof wear or cracking.

IMPORTANT: H a new diaphragm & to be fitted to one

brake chamber, a replacerment should also be fitted to the
corvesponding brake chamber on the opposite side sl
vehicle. Faiture to do this may result in uneven  raang.
Iif a replacement release spring is to be fitted, it is
essential to ensure that the correct type is installed, also
ensure that the release spring on the opposite brake
chamber is of the same type. Failure to carry out this
check will also result in uneven braking,

Henew seal assembly if worn.

Re-assembling

Rest the push rod assembly upright on a flat surface and
assemble the seal spring, seal, return spring and
non-pressure plate to the push rod. Force down the

-non-pressure plate until it rests on the flat surface.

Holding the plate in this position, against the tension of
the return spring, clamp the push rod at the non-pressure
plate with vice grip pliers or similar tool.

Place the clamp ring over the clamping surface of thg

nonpressure plate. Position the diaphragm to the pressus
plate and join with the open end of the non-pregmire
plate, working the clamp ring over the clamping surface
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of the pressure plate. With the two halves in position,
align the marks made before dismantling. With the two
halves and the clamp ring in this position, using vice grip
pliers, clamp one set of lugs together. Fit 2 noit and nut
in the other lug and secure. Remove the dhers and install
the remaining bolt and nut.

Tighten the clamp ring bolts everty and only sufficient to
eliminate leakage at the clamp ring surface.
QOver-tightening may cause diaphragm distortion,

| . -
Check that maximum push rod movement is obtained.
Check for leaks as detailed in the 2,600 miles (4,000 km)
SBrvIge.

THE STOP LIGHT SWITCH

The stop light switch, an electro-pneumatic unit, operates
in conjunction with the brake valve and stop lights by
completing the electrical circuit when the brakes are
applied.

The switch consists of a diecast body, rubber diaphragm
and an insulated cover on which are mounted the
electrical contacts. Inside  the swnich, above %
diaphragm, a plunger fitiEC with a contact DNl cornecs
with the upper coniact when air pressure enters The
switch below the diaphragm. The returm spnng onnects
the contact plunger with the remaining terminat. The stop
light switch is located in the rear brake pipe iine attached
to the right hand chassis frame.

IS 10256

Sectioned view of the stop light switch

1 Cover
2 Contact strip
3 Piston
4 Dmphragm
5 inlet port
6 Body
- 7 Gasket
8 Spring
9 Terminal

Fig. 10

Hemoval

Exhaust all ar pressure from the system. Note the
respective positions of the electrical connections to ensure
correct reptacement. Disconnect cables and air line union,
and detach the switch,

Refitting
Refitting is the reverse of the removal procedure,

Dismantling

Withdraw two screws and remove the cover. Lift out the
spring, contact, pston, and diaphragm. Clean all metal
parts in cleansing sofvent.

Inspect contact points for pitting, Contacts may be
refaced with a fine file or oil stone if pitting is not too
severe. Check the return spring, renew if weak. Examine
the diaphragm and repiace if worn or cracked.

Heassembly :

Place the diaphragm on the body. Position the contact
and piston on the diaphragm and fit the return spring.
Position the cover on the body and replace and tighten
the two screws. Refit the switch to the chassis and
reconnect the cables and ar line,

Checking

Re-charge the air pressure system. Coat the switch with a
soap solution and check for air leaks with the brakes
applied. No air leaks are permissible at the switch joint or
the air pipe union,

The switch should operate with an air pressure of not
more than 5 |bs/per sq.:r. {.35 kg/cm2),

THE LOW PRESSURE INDICATOR SWITCH

The low pressure switch is designed to work in
conjunction with a2 warning light incorporated in the
instrument panel to gve an indication to the driver that
the air pressure in the brake system is below a safe
working limit. The switch s attached to the front chassis
cross member beneath the driver's foot plate.

Removal

Exhaust all air pressare from the brake system.
Disconnect the cables and detach the switch.

Dismanting

Withdraw two setscrews and detach the body of the
switch from the adaptor,

Remove the spring, contact disc and contact plate,

Check the disc and plate for wear and pitting.

The disc and contact terminal plate may be turned over
1o extend the life of the contacts.

MNote the number of shims fitted above the spring.

Re-assembly |
Re-assembliing is the reverse of the dismantling procedure,
Renew the piston at main vehicle overhaul periods.
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Fig. 11  Sactioned view of low pressure indicator switch

1 Body
2 Ciamp screw
3 Gasket
4 Adaptor
B O ring diaphragm
6 Pston
7 Contact terminal plate
B Contact disc
9 Control spring
10 Shim

Refit the unit to the chassis and connect the cables and
air pipe line.

Cheacking

Re-charge the air pressure system. Coat the switch with a
soap solution and check for air leaks through the vent
hole in the cover. Any ileaks will indicate a faulty
diaphragm assembly. Check that the contacts close, that
is, when the waming light or buzzer operates, when the
air pressure falls below 60 lbs/per sq.in. (422 kg/em?).
Adjust by removing or adding shims above the spring.
Adding shims will raise the cut-out point.

THE AIR COMPRESSOR — Westinghouse Systemn

The air compressor is a twin cylinder single stage air
cooled unit of 2%" {67.15 mm) bore and 1.31/32" (560.01
mm) stroke having a piston displacement of 9 cu, ft. per
min, at 1,000 compressor r.p.m.

Removal

It it is required to remove the compressor with the englna‘
in the chassis it will be necessary to detach the engine left -
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hand side cover as detailed in Section Q “Engine
Compartment Covers’. Exhaust all air pressure from the
braking system and disconnect the two air pipes from the -
cylinder head. Disconnect the oil feed pipe from the
crank bearing cap.

Release the drive belt jockey pulley adjuster nut and slide
the pulley 1o the bottom of its adjustment.

Remowve the three drive belts. Remove the split pin and
nut retaining the pulley to the crankshaft and, using a
suitable extractor, withdraw the pulley.

Remove the four nuts and washers securing the

compressor base flange to the mounting plate and lift
away the compressor.

Refitting

Refitting is the reverse of the removal procedure, but care
must be taken to ensure that the air pressure pipes are
clean and tight.

Renew the base gasket after scraping the two faces clean.
If standard gaskets are not available, brown paper .005" -
006" (13 - .15 mm) thick may be used with a suitable
jointing compound. Re-adjust the drive belt tension 1o the
specified limits.

Dismantling

- Remove the safety valve from the cylinder head. Unscrew

the eight setscrews and washers and remove the cylinder
head. :

Invert the compressar and after remnvmg the nuts remove
the connecting rod caps.

Note the markings on the connecting rods and caps to
facilitate refitting; it being essential that the rods and caps
are replaced as marked during manufacture,

Withdraw the piston and connecting rods through the top
of the cylinder bores.

Remove the six nuts and washers retaining the crankshaf@
end cover and drive out the crankshaft from the driving
end untl 1t is free of the crankcase.

Remove the valve caps from the cylinder head and lift
out the delivery valve springs and valve discs.

From the underside of the head, remove the suction valve
iserts and extract the springs and discs,

Wash all parts in cleansing solvent and examine for wear
or damage. Remove all carbon deposit from the cylinder
head and piston crown.

Check the valve springs and replace with new If*‘lhB‘f arg,
in a bad condition or have collapsed. The. valve discs caht
be refaced by running on a fine grinding paste diluted
with oil; all traces of paste must be removed before
re-assembly. If the faces of the discs are too badly pitted
o permit grinding they must be renewed.

The valve seats can be refaced with a cutter, details of
which can be obtained from the compressdr
manufacturers. If it is found impossible to recut the vaiwe
seat due to excessive wear a replacement head should be
fitted and the original one returned to the nmnufactwm
for re-conditioning.
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Fig. 12 Tre aw compressor (typical)
1 Cytinder head 13 Tar masher 24 Gascet
2 Gasket 14 Connecting rod boit 25 Deiwery manifold
3 Piug 15 Soring washer 26 Spring washer
4 Cylinder and crankcase assembly 16 Bott Z7 Boit
& Piston 172 Searing cover assembly 28 Vaive disc — suction and delivery
6 Main bearing, drive end 17 Bemrawg cover 29 Boit
7 Oil seal 18 Bewring bush, non-drive end 30 Yalve spring — delivery
8 Woodruff key 189 Thrust washer 3t Sabety vaive
S Crankshaft 20 Gudgeon Pin 3?2 Bont
10 Split pin 21 Cxdlip 33 Valve spring - suction
11 Nut 22 Peston ring {oil} 34 Vaive guide
12a Connecting rod assermbly 23 Pston ring (compression) 35 Valve mat — suction valve
35 Boit

12 Connecting rod and cap

Check the piston side play and if in excess c-f 01" (.26
mm)} the piston should be renewed.

The pistons are provided with two mternallv stepped
compression rings and one scraper ring.

Check the ring gap and renew if the gap is great&r than
01" (26 mm); minimum gap 003" (.08 mm) with 001"
- 0027 {.026 - 052 mm) side play. These limits apply to
both seraper and pressure rings.

NOTE: When replacing the compression nngs CHECK
THAT THE INTERNAL STEP IS AT THE TQP.

Check the cylinder bore wear for ovaility and if in excess
of .005" (.127 mm)} the cylinder should be rebored and
oversize pistons fitted.

Original bore diameter 2.5” {6.35 mm).

Details of oversize pistons can be obtained from the -

manufacturers.

Check the gudgeon pins. If any play is felt renew the pin,
piston or smaill end bush, whichever may be worn.
Remowve the gudgeon pins by extracting the gudgeon pin
circlgps and drifting out the pin with a soft drift,

Showdd a new small end bush be required, these are

supplied by the manufacturers slightly undersize on the
internal diameter. Ensure that the il hole in the bush is
in line with the hole in the c:nnnectlng rod.. vfgn refitting
and ream the bush w .6255" - .626" {15.8 -'15.9 mm)
parallel to the big end bearing.

Check the conditions of the big end bearings and renew if
any play is felt. The bearing shells are white metal lined,
steel backed half shells and no scraping is permissible,
Care must be taken to ensure that the nicks provided in
each half bearing are comrectly located in the connecting
rod or cap.

Check the plain bearing at the non-driving end of the
crankshaft, It is important that no.wear exists as any such
wear will result s loss of oil pressure to the big end
bearings.

NOTE: When replacing the bearing it is important that it
is fitted with the ol groove nearest to the cylinder bore.

Assembling
Assembling is the reverse of the dismantling procedure
but care should be taken to ensure that absolute
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Fig. 13

cleanliness is mamtained during the assembly of the
COMPONents.

Any gaskets that are removed should be renewed and may
be made from brown paper 005" - 006" thick if the
standard gaskets are not available. The cylinder "ead
gasket should be made from “Daken-strong’ jourting
1/64" thick. No jointing compound should be wsed on
the cylinder head joint.

When replacing the cylinder head it should be drawn
down evenly, bghtening down the cenire setscrews first.
It 5 recommended that the pumping up times for given
engine speeds are taken when the compressor s first
replaced in service; these figures will provide a useful
check on the efficiency of the machine at any future
date. Coat the thread of the safety valve lLghtly with
jointing compound before inserting into the vahe cap.
Care must be taken to ensure that no jointing compound
enters the valve chamber,

The safety valve should be overhauled before refitting to
the compressor.

The Clayton—Dewandre Safety Valve

Dismantling

Release the locknut and remove the adjusting screw. Lift
out the valve stem, spring and valve.

Wash all parts in deaning fluid.

Examine the valve for pitting and scratches. Renew if
necessary. Clean the valve seat.

Re-assembiling

Re-assembling is the reverse of the dismantling procedure.
Insert an accurate pressure gauge in the pressure line and
set the valve to “blow off  at 150 |bs/per sg.in. {10.55
kgfcm?2), |

Adjust by releasing the locknut and turning the adjusting
screw clockwise to raise and anti-clockwise to lower the
setting. Tighten the locknut screw after adjustment.

The Westinghouse Safety Valve

Dismantling

Unscrew the spring cage from the body of the valve. Lift
the ball valve from the body and remove the spring seat,
spring and release pin from the spring cage.

Wash all parts in cleaning solvent,

Examine the ball for signs of pitting or scratches. Renew
if necessary. Clean the ball valve seat thoroughly.
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Exploded view of Clayton—Dewandre safoty valve

R e-asembiing

Place the bail vatve in the hody of the safety valve, Place
the spring release oin and spring in the spring cage with
the adjusting screw assembly. Position the spring seat over
the ball valve and screw the cage to the body.

Insert an accurate pressure gauge n the air pressure line
and set the safety valve to “blow off” at 150 #s./per
sq.in. (10.65 kg/cm?2),

Adjust by releasing the locknut and turning the adjusting
screw clockwise to raise the setting and anti-clockwise to
lower. Tighten the locknut after adjustment.

THE BRAKE SHOE ASSEMBLIES

Removal :

Automatic Brake Shoe Adjusters

Firmly apply the handbrake when the front brake
assemblies are to be changed and securely chock the front
wheels when the rear brakes are to be changed. Jack up
the front or rear of the vehicie ant gemove

wheels., fhe road
Slacken off the brake adjuster by depressing the pawl
release lever and rotating the squared end of the ratchet
wheel shaft anti-cdockwise.

Remove the brake drum from the hub by withdrawing
the nine setscrews and utilizing the jack tappinags
provided.

Detach the ratchet lever link from the brake cam levemny
discarding the split pin, and withdrawing the clevis pin:
Insert a suitable lever through the aperature between thg
thrust plate and the nose of the brake shoe assembly and
allow it to contact the projection of the pull off spring
lever, take the tension of the pull off spring with the
lever and withdraw the brake shoe release pin from the
brake shoe thrust plate; repeat the sequence with the
second brake shoe assembly. Remove the brake shoe
adjuster assemblies from the brake camshaft by moving
them vertically up and down to clear the internal
connecting piece.

Remove the brake shoe anchor pivot washer from the
outer end of each anchor pin by tapping back the tab
washer and extracting the two bolts. Remove the clamp
bolt from the inner end of the pin and withdraw the pin,
When withdrawing the pin note the location of the five
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Fig 14

Diagrarmmptc reew of the STrut brake

Fig. 15

Section through paw! ratchet assembiy

O ring seals fitted to each pin. Remove the thrust plates
from the nose of each brake shoe assembly by
withdrawing fouwr countersunk screws. Extract the two

dowel pins

Manuﬂ Brake Shoe Adjusters

Procegd as given for the automatic adjusters with the
exception of the method employed to slacken off the
brake shoe assemblies, '
There being no ratchet, paw! and link assembly it will

ly Be necessary to rotate the squared end of the worm
gaﬂ anti-clockwise to slacken off the brakes. '

Method of releasing the rension on the Dutt-off
spring and withdrawing the refease pin

A Shows the ver inserted 5
8 Shows projecvon of pull-off spring Igver

Refitting

Refitting is the reverse of the removal procedure for both
manual and automatic adjusting systems.

Overhaul the automatic adjusters on the latter system
before assembly as detailed in “"The Automatic
Adjusters”. Care must be taken when assembling the
brake shoe pivots tar the 'O ring oif seals and the
distance piece are fitted in the same order as removed,
Renew the oil seals if worm or damaged. o
After refitting the brake shoe,dlearance must be checked
and balanced as detailed in “Brake Drum Lining Clearance
— Balancing”. "

THE AUTOMATIC ADJUSTER

Dismantling

For the convenience of these instructions, details of the
brake shoe adjuster having the ratchet assembly attached
is referred to as the adjuster (left-hand thresd} and the
body as the driving body, and their counter parts in the
opposite brake shoe adjuster ‘as the adjuster. (right-hand
thread) and the driven body respectively. _
Detach the spring cap from the squared entd of the
ratchet wheel shaft by depressing - the ‘cap and
withdrawing the split pin and washer. ' st 1
Note the side of the driving body to which the ratchet
wheel is attached. Withdraw the ratchet wheel assembly
and backlash spring from the ratchet wheel shaft and
detach the worm shaft spring from the ratchet assembly.
Eject the worm shaft by pushing the squared end of the
shaft through the body. |
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Fig. 17

Cheacking the brake drum — lining clearance

Detach the rubber boot from the end of the driving body
and remove the circlip now exposed.

Withdraw the adjuster screw, adjuster sieeve and flexible
connector. Unscrew the adjuster screw (left-hand thread}
from the adjuster sleeve by rotating in an anti-Clockwise
direction. The dismantling of the second brake shoe
adjuster assembly is effected in a similar manner but in
this instance the flexible connector is replaced by a
driving piece and the adjuster screws hawve right-hand
threads. :

Wash all components in cleaning solvent and examine for
wear. Particular attention should be paid to the condition
of the ratchet wheel teeth and the pawi. If wom, both or
either should be replaced.

NOTE: In order to facilitate the servicing of the ratchet
assemblies, the two side carrier plates are secured together
with small sleeved bolts and nuts.

IMPORTANT: Brake shoe adjusters should always be
removed, stripped, and examined when the brake shoes
are relined.

Assembling

The assembly of the adjuster is. the reverse of the
dismantling procedure, Care should '%_-,taken to ensure
that the adjuster screw {Réfg-hand thread) is fitted with
the correct adjuster sleeve to the driving body and the
ratchet assembly is fitted %o the side noted on removal.
Coat all parts with a -silicone-based grease when
re-assembling.
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BRAKE DRUM — LINING CLEARANCE

Balancing — Automatic Adjusters 5
Apply the brakes by depressing the brake pedal, or, tum
the squared end of the ratchet shaft until the ratchet
wheel and pawl cease to operate. Check the brake drum
lining clearance by inserting a feeler gauge between the
brake drum and each brake shoe at a point approximatety
red-way along their surface. The correct clearance with
the brakes fully adjusted should be - 0.015" (0.381 mm).
Record the difference betwsen the two readings obtained.
NOTE: If the brakes are checked with the weight of the
vehicle off the road wheels, the clearance of the bottom
shoe will normaily be grester than the upper shoe by
005" {127 mm}. This is due t» the float in the hub-
bearings. Remove the brake drum and detach the driven
brake shoe adjuster as describe¢ under “Brake Assembily
— Removal”. Care should be taken that the adjuster struts
are not rotated during removal.

Grip the brake shoe strut in a vice and while holding the
body steady, rotate by means.of a square ended tool, the
driven piece located in the -adjuster body 1/4 turn {one
flat of the square},

1/4 turn will increase or decrease the clearance by .010"
(.254 mm)}. Rotate clockwise to increase or anti-clockwise
to decrease the clearance,

Refit components and brake drums and re-check. Repeat
adjustment if necessary until a correct even clearance is
obtained. '

&

Fig. 18  Method of adjusting for balance {the brake drum is

removed for clarity)
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THE ALCOHOL EVAPORATOR

DESCRIPTION

The purpose of the alcohol evaporator is 1o permit
vaporized alcohol to be drawn into the air brake system
and so guard against any possible interruption of braking
service when a vehicle is operating in below freezing
temperatures.

The device consists of a casung attached to a bracket
mounted on the engine and forming a support for a
plastic contamer for ordinary methyl alcohol, which in a
vaponzed state, B drawn into the brake system.

Operation

When the compressor is operating, a partial vacuum is
present in the compressor intake manifold.

The evaporator is connected by a smail bore pipe to the
same manifold, therefore, a partial vacuum s also created
above the liquid in the container,

Armosphere passes through the air strainer, trwough e
cored passage in the cover, down the tube leading to e
bottom of the jar, and then bubbles up through the
alcohol and out via the pipe line to the compressor intake
manifold.

The passing of the air bubbies through the alcohol causes
some of the ligurd in the form of vapour to be carried
along with the air stream through the compressor and
into the brake system.

The alcohol thus introduced into the system acts as an
ant-freeze,

Removal

Disconnect the pipe line union, remove the Mounting
‘bolts and detacn tme evaporator,

refiting is the reverse of the removal procedure.
Fit the container about two-thirds full of commercialty
pure methyl 188 proof alcohol. The alcohol should be
free from any ibhibiter.

Diemantling

Unscrew the container from the cover body.

Detach the strainer from the cover; unscrew the filler plug
and remove the filler plug and container gaskets.
Withdraw the evaporator tube and connector from the
body.

Cleaning and Inspection ;

Wash all metal parts in cleansing solvent:,

Check that the evaporator tube and connector are nat
plugged or restricted with foreign matter.

Check that the container is not damaged.

Renew all gaskets and all damaged parts.

Re-amambiy .
Re-assembly is the reverse of the dismantling procedure.
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Fig. 19

The aicolol svaporator

1 Tube

2 Stras

3 Filler piug gashet

4 Corpressor connactipn:
5 Cower body
6 Cower gasket

7 Container

THE LOW PRESSURE SIGNAL UNIT

The WESTINGHOUSE low pressure signal unit is fitted to
Daimler wehicles as an optional extra to Operatof's
requirements and indicates visually to the driver when the
air pressure in the reservoir falls below a safe value.

The unit can be used in conjunction with, or, can replace
the brake air pressure gauge fitted as standard equipment.
The low pressure signal consists of a cast body with a slot
in the top for the signal am, a removable cover on the
lower side for inspection and maintenance and s
open-ended at one end.

Boitel to the open end is a combined air connection and
cylinder head and at the opposite end the signal arm is
pivoted. A spring loaded piston assembly is connected to
the signal arm at one end by a pin through the piston
rod, the piston at the other end of the assembly operates
in the cylinder head. |
A section of the piston rod is threaded and carries the
spring adjusting nut and spring seat.

Operation
Air from the brake reservoir enters the evlinder head and
provided the pressure is above the pre-determined
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Fig. 20  Layout or air pressure equipment

1 Anti-freezer umit

2 Compressor

3 Safety vaive

4 Autormatic oradn valve
5 Uinloacer valve

6 Limiting vaive

7 Quter reservoer

8 Non-retum valve

minimum value the movement of the piston to the right

will compress the spring, and the signal arm wiil be held

horizontally within the body.

if the reservoir pressure falls below the minimum wvalue
the spring overcomes the decreased load and the signal
arm is raised.

If the signal arm is in any other position than the
-horizontal, that is completely within the body, then it
must be assumed that the main reservoir pressure has
fallen below its safe minimum wvalue, and the fault must
be rectified. The unit normally requires attention only at
vehicle overhaul periods when it should be completely
dismantled, cleaned and inspected.

Dismantiing

Remove the set screws and washers and detach the
bottom cover and the cylinder head.

Turn the adjuster nut towards the piston until the spring
tension is relieved.

Remove the signal arm split pin and move the signal arm
until the pin linking the piston rod to the signal arm is in
Jine with the hale in the body. Push out the pin and
“¥¥move the piston assembly from the body.

Remove the nut, spring washer and pivot pin and
withdraw the signal arm.

. Inspection

Wash the piston packing cup in soap and water and dry
with a low pressure air jet, examine for signs of wear or
damage and renew if necessary.

2 [nner ressrvoir
10 Powar-assisted handbrake valve
11 Power-assisted handbrake chamber
12 Foot valve
13 Auxiliary pressure gauge
14 Main pressure gauge
15 Front brake chambers
16 Rear brake chambers
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Fig. 21 The Westinghouwe low pressure signal unit

Wash all metal parts in cleansing solvent. &nd dry with an
air jet.

Examine the cylinder bore for sighs ot scoring and renew
if badly damaged.

Check the pins for wear, and the spring for sufficient
tension.

Reasembly
Re-assembly is the reverse of the removal procedure.
Lightly smear the cylinder bore, packing cup and pivot
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pins with a good grade grease such as John Etherington's
Paragon “Artic”",

Do not fit the bottom cover until the signal has been
correctly adjusted as detailed under “Testing'.

Testing

Testing should be carried out as follows on a test lay out
as shown below.

Open cock (1) and charge to main reservoir pressure of
55 Ib/sq.in, {38 kg/icm?},

Close cock (1} and slightly open cock {2) reducing the
pressure to the signal. _

Note the pressure recorded on the gauge at which the
signal arrn maoves towards the vertical position: this should
not be less than the minimum effective working pressure
of 40 Ib/sq.in. {2.8 kg/cm?}.

If the cormrect pressure setting is not obtained alter the
spring setting by means of the adjusting nut and repeat
‘the test.

Refit the bottom cover when the test is completed.
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Fig. 22 The low pressure signal test lay-out

THE CONDENSER AND DRAIN VALVE

The Clayton—Dewandre condenser drain valve unit is
fitted as optional equipment to CRG6 (Fleetline) chassis
to suit Operator’'s requirements.

DESCRIFTION

The Condenser and Drain Valve combined unit is used in
the wehicle air pressure system to fier and dry the air
delivered by the compressor, the drain valve automatically
draining the condensate which collects at the bottom of
the condenser cylinder.

The assembly s mounted in the air line between the
compressor and the main reservoir and is connected by a
controtb.air line to the governor vaive.

The unit consists of a cylinder, a spring loaded filter
assembly, and an automatic drain valve which is secured
1o the cylinder base plate. '

Thé air filter assembly comprises a paper ribbon type
fitker element and a filter retainer, During normal
operation, the assembly is held upwards by the spring
located between the retainer and the base plate.

The retainer is fitted with a sealing ring to prevent
unfittered air from escaping into the delivery port.

Fig. 23
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Fig. 24

1 Air inlet port

2 Sealing ring

3 Filter element

4 Cylinder base plate
& Disphragm

& Valve body

7 Pigton

B Bottom cover

9 Lowar vaive

10 Air delivery port

L ocatron of condenser/drain valve
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11 Cylinder
12 Filtar retainer
13 Upper valve

14 Valve centre guide

15 Control air ling connection
16 Saaling ring

17 Breather vent

18 Diaphragm

189 Drain valve



The drain vilve assembly comprises two valve assemblies
and a valve operating assembly contained in a body,
bottom cover and cylinder base plate. The valves are
spring loaded against conical seats in the base plate and
bottom cover.

The wvalve operating assembly consists of two diaphragms
clamped between the base plate, body and bottom cover,
and fitted one at each end of a piston which operates in a
bore in the body.

The assembly 15 biased towards the bottom of the valve
by a retum spring.

OPERATION

Air delivered by the compressor enters the condenser and
drain valve unit via the inlet port and passes through the
filter element. The element prevents any dirt which may
be present in the air, from passing through the unit to the
air pressure system.

On emerging from the filter element, the air impinges on

the cold wall of the unit and the moisture in the_air

condenses and drains 40 the BOMSM of the cylinder.

The dry air passes through the narrow gap between the
filter retainer and the cylinder, and then passes upwards
through the passage in the filter retainer and out of the
delivery port to the air pressure system. .

In the event of the filter becoming blocked, the
consequent increase in air pressure above the retainer
would cause the retainer to move downwards against the
resistance of the spring and the air would by-pass the
fiter and pass through the unit as previously described.
Moisture would continue to condense in the unit and the
supply of dry air would not be interrupted.

The automatic drain valve removes the condensate which
collects at the bottom of the cylinder. When the drain
valve control line is open to atmosphere through the
control unit, the upper valve in the unit is seated and
prevents compressed air from escaping from the cylinder
via the drain valve orifice,

When compressed air from the controlling unit passes
through the line to the drain valve body, the air pressure
build up under the upper diaphragm causes the wvalve
operating assembly to move upwards. The lower valve is
lifted by its spring and closes the passage through the
bottom cover.

Further upward movement uf the operating assembly then
lifts the upper valve off its seat, and condensate and air
pass from the cylinder to the chamber above the upper
diaphragm and through a hole in the valve centre guide to
the chamber below the lower diaphragm. The lower valve
is held seated by its spring which is strong enough to
hold the valve seated against full reservoir pressure during
operation.

When the control unit releases the air pressure from the
control line to the atmosphere, the valve operating
assembly is moved downwards by the return spring. When
this occurs, the upper valve is reseated by its spring and
the lower valve opens, allowing the condensate and air to
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exhaust through the drain port.

Filter Element — Cleaning,

Remove the filter element for cleaning and inspection,

Apply the handbrake or block the roadwheels.

Remove grease and dirt from the cylinder base piate and

lower part of the cylinder.

Brush away dirt from the control line connection,

disconnect the air line from the valve and seal the unions

to prevent the ingress of dirt. ,

Remove the fiiter element as

“DISMANTLING".

Clean the element by directing air pressure through the

wall from the outside, If the element is very dirty, wash

in petrol or paraffin and dry in clean air.

Renew the element if worn or damaged.

Check that the sealing rings on the filter retainer and the

cylinder base plate are in good condition.

Place the fiiter retainer on the spring. Fit the spring on

the cylinder base plate and check that_the spring-4s-
rectly located in the recesses in the base plate and

retainer.

With the drain valve air line connection facing towards

the control air line, insert the assembly into the cylinder.

Fit the spring washers and nuts and tighten evenly to a

torque of 200 Ib/in. (2.26 kgm).

Reconnect the control air line.

Check that the unit is securely mounted.

Check air connections.

detailed under

OPERATING TESTS

Charge the air pressure system 1o the normal maximum
pressure and stop the engine,

Decrease the air pressure by applying and releasing the
brakes, and check that the drain valve exhausts a small
volume of air and/or water when the air pressure in the
system has been reduced to the compressor cut-in
pressure,

if the wvalve does not function comectly, check the.
controlling unit for satisfactory operation and the control
line connections for security. If these are satisfactory, the
fault is attributable to the drain valve.

AlIR LEAKAGE TESTS

NOTE: The unit should be drained of any condensate by
causing the drain valve to operate before testmg the unit
for air leakage.

Charge the systemn to the normal uperating pressure and
stop the engine.

Coat the condenser/drain valve wunit and air line
connections with a soap solution,

Leakage from the drain port in excess of a 1/2” (12.0
mm) soap bubble in five seconds is not permissibie. ‘Air
leakage indicates that the lower vaive and/or seat is
defective.

Excessive leakage indicates that the upper diaphragm has
ruptured. |
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Leakage from any other part of the unit or from the air
line connections is not permissible,

Leakage from the breather vent indicates that the piston
sealing ring or lower diaphragm is defective.

Reduce the pressure in the reservoir by applying and
releasing the brakes until the drain valve operates and
exhausts a small volume of air, then coat the drain port
with soap solution. Leakage from the port in excess of
1/4” (6.00 mm)} soap bubble in five seconds is not
permissible. Leakage indicates that the upper valve and/or
seat is defective.

If the tests indicate defective parts or logse connections,
these must be rectified.

Removal

Apply the handbrake or chock the wheels and release all
air pressure from the system by applying and releasing the
brakes,

Brush away dirt from the unit, disconnect the air lines
SRd-take precautions to prevent dirt from entering the air
lines and the unit.

Remove the mounting blocks and detach the unit from
the chassis frame.

Refitting

Refitting is the reverse of the removal procedure.

Carry out the operating and air leaksge tests as detailed
previously .

Disrnantling

Remove the grease and dirt from the exterior of the unit.
Mark the cylinder, cylinder base plate and drain valve
body prior to..dismantling to show their correct
relationship.

Progressively, lircrew the four nuts securing the base
plate to the cylinder. . '

Remove the plate and withdraw the spring, filter retainer
and elemeni. Remove the sealing rings from the retainer
and base plate.

Siacken the nuts and rest the drain valve on a flat surface,
drain cap uppermost. Press the drain cap downwards
against the force of the valve operating mechanism retumn
spring and compléte the removal of the nuts and washers.
Taking care not-¥0 damage the lower diaphragm against
the studs, withdraw the body, cover, drain cap and drain
cap disc.

Carefulbs tnscrew the nuts from the valve stems and
remove Fs valves, springs and spring retainers.
Unscrew™:fhe valve centre guide from the diaphragm
retairmer; remove the diaphragm plate and diaphragm,
Withdraw the piston from the body and separate the
diaphrégm. retainer, diaphragm and piston. Remove the
pistoniisealng ring.

Cleaning and Inspection
Wipe the rubber parts with a clean cloth.

Fig.
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Expioded view of the condenser/drain vaive

1 Cylinder
2 Stud
3 Filter siement
4 Sealing ring
5 Filter retainer
6 Spring
7 Upper valve
8 Cylinder base plate
9 Saaling ring
10 Spring washer
11 Nut
12 Stud
13 Spring for upper valvi
14 Spring retainer
15 Nut
16 Spring
17 Valve centre guide
18 Daphragm plate
19 Diaphragm
20 Piston
21 Sealing ring
22 Washer
23 Adaptor
24 QOiwve
25 Mut
26 Valve body
27 Diaphragm retainer
28 Spring retainer
29 Lower valve spring
30 Bottom cover
31 Lower valve
32 Drain cap
33 Drain cap disc
34 Spring washer
35 Nut



Clean the filter element as detailed under the 10,000 miles

{16,000 km) Service. Renew if necessary.

Wash all other parts in cleaning solvent and dry with
compressed air. Check that the breather vent in the valve
body and the hole in the wvalve centre guide are
unobstructed.

Examine the cylinder, base plate, drain valve body and
bottom cover for cracks or damage.

Check the threads for damage, and the bore in the drain
valve body for excessive scoring.

Examine the filter retainer for damage and check that the
retainer moves freely in the bore in the cylinder.

Examine the wvalves for wear and deterioration of the

rubber and the seats in the bottom cover and base plate -

for wear and damage.

Check the springs for distortion. Check that the
polythene coating of the filter retainer sOring is not
damaged,

Examine the diaphragms, sealing rings and pistons for
wear and deterioration, and the drain cap for damage,

Re-assembly

Renew all parts found to be defective.

Position one of the diaphragms on the diaphragm retainer
with the flat side against the retainer flange. Fit the
sealing ring on the piston and slide the piston onto the
retainer. Check that the rubber beading on the diaphragm
Is seated correctly in the recess in the piston.

Smear the piston and the bore in the valve body with
‘Valvoline X-5 Regular’ or equivalent grease, and insert
the piston into the breather end of the body, taking care
not to damage the sealing ring.

Position the other diaphragm on the piston and insert the
rubber beading in the recess in the piston.

it is IMPORTANT that the diaphragm is fitted correctly.

Fit the diaphragm plate with the radius on the outer edge
facing towards the diaphragm. :
Screw the valve centre guide into the retainer and tighten
to a torgue of 120 Ib./in. (135 kg/m},

The threaded parts of the valve stems and the nuts should
be free of oil or grease before assembling; if the valve
nuts are of different sizes the smaller nut should be fitted
to the upper vaive,

Insert the short valve assembly into the base plate and fit
the small diameter spring and spring retainer.

Smear the threads with "Grade AA LOCTITE”, or
equivalent, sealing compound. Screw the nuts on to the
stem so that the threads protrudes 1/32” {03 mm)
through the nut. :

Assemble the other valve, spring and spring retainer into
the bottom cover. Smear the threads with "“Grade AA
LOCTITE" and adjust as detailed above.

Check that both wvalve springs are correctly located on
their seats. '

Position the spring in the base plate, check the mating
marks and fit the body. Check that the spring has
correctly ‘located on the diaphragm plate.
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Assembie the bottom cover, drain cap, disc, spring

washers and nuts. Tighten the nuts to a wrque of 60
Ib/in. {.678 kg/m).

insert the filter element into the cylinder with a sealing
ring at each end.

NOTE: If one ring is smaller than the other, fit the
smaller of the two in the recess in the cylinder,

Fit the retainer into the cylinder, ensuring that the
element is tocated correctly on the locating ring.

Lightly smear the base plate sealing ring with “Valvoline
X-b Regular” grease and fit into the recess in the base
plate.

Place the spring on the retainer and position the base
plate on the spring.

Note the positioning marks made on the base plate and
cylinder during dismantling and check that the spring is
located correctly in the recesses in the retainer and base
plate.

Depress the drain valve assembly and fit the spring

washers and nuts. Tighten the nuts to 200 Ibfin. (2.26
kg/m]).

POWER ASSISTED HANDBRAKE

DESCRIPTION

Power (air pressure} assisted handbrakes are available as
optional equipment, suppiementing the normal manually
operated handbrake system, to operator’s requirements.
Movement of the handbrake lever causes a cam on the
lever 1o open an air valve, which in tum allows air
pressure to pass from the reservoir to a brake chamber
lined to the handbrake linkage on the rear way-shaft.
Releasing the pressure on the lever will allow the air
control valve to return to the "OFF" position and air will
be exhausted from the brake chamber.

The brakes will be held applied by the pawl and rachet.

ROUTINE MAINTENANCE
EVERY 2,500 MILES {4,000 KM}

Brake Chambers — Checking for Leaks

Check for leaks with the air pressure system fully charged
and the handbrake applied as detailed on Page K.8.

The lever must be held “ON"' during the test.

Air Control Valve — Checking for Leaks

Check that the exhaust check .valve s clean and
ungbstructed.

Check the valve mounting and the security of the air line -
connections, _ _
Examine the rubber gaiter for splits or deterioration and
replace if necessary.



BRAKING SYSTEM

EVERY 50,000 MILES {20,000 KM}

Brake Chamber — Overhaul
Remove the brake chamber, overhaul and refit. For
details of procedure see “BRAKE CHAMBER" page K.14.

Brake Valve — Overhaul
Remove the brake vahre, overhaul and refit. For details of
procedure see “AIR CONTROL VALVE', page K.28.

THE BRAKE CHAMBER

Removal

Disconnect the air pressure line from the brake chamber.
Seal the union connections to prevent the ingress of dirt.
Withdraw the clevis pin from the way-shaft linkage,
remove two nuts and lockwashers and detacned the
chamber from the mounting bracket.

DO NOT operate the handbrake when the brake chamber
has been removed.

Refitting

Refitting is the reverse of the remaval procedure.

T sase the locknut and adjust the. position of the
sk-end wuntil the clevis pin will pass through the
ork-end and the way-shaft lever. Fit the pin and tighten

the locknut.

Ensure that the handbrake is OFF before the brake

chamber push rod is connected.

Dismantling and Re-assembling
Refer to Page K.14 for the correct “Dismantling and
Re-assembling’’ procedure,

Checlding

Check for air lmaks with the air pressure system fully
charge; and the handbrake applied as detailed on Page
K.16

AIR CONTROL VALVE

Description

The unit comprises a vaive body {Fig. 29) and an end cover
() containing a spring loaded inlet-exhaust valve assembly
{12} and two operating plungers (7 and 14).

The end cover plunger {7) is fitted with a setscrew to
enable the operating clearance in the handbrake
mechanism to be maintatned.

A gaiter {B) is fitted to the plunger and cover to protect
the sliding surfaces.

The hollow plunger (¥} which is contained in the valve
body, forms an exhaust passage and is spring loaded away
from the inlet-exhaust valve. The hollow. end of the
plunger forms the exhaust valve seat.

The inlet-exhaust valve assembly (12} and the spring {11)
are retained in the body by s cap screw {10).

Fig.
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The handbrake lever



Fig.
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A Ratchet ralease lever

B Handbrake lever

C Ratchet pawl pivot

D Ratchet

E Handbrake lever pivat
F Power lever

G Operating rod

H Brake chamber
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K Ar presure supply line

C
D
N G
\‘>t@\ : f"fIF
\\‘“Q fﬁ w
. |
10243

Fig. 27

The power-assisted handhbrake rmechanitn

Location of brake chamber

10279

The diaphragm type check vatwe (2) is frtited in the
exhaust port to prevent dirt from entening.

Operation

When the handbrake lever is moved towards the applied
position, force is exterted on the adjusting screw (8]
which moves the plungers against the resistance of the
spring.  (15). The hollow plunger first seats on the
inlet-exhaust valve, which closes the exhaust passage and
then unseats the inlet valve, allowing the compressed air
to pass through the valve to the brake chamber and so
assisting the brake application. '
Whiist the brakes are being applied the effort provided by
the brake chamber tends to reduce the drivers effort on
the plunger, so that, when no further effort is applied by
the driver the spring loaded inlet-exhaust valve reseats and
stops the air supply to the chamber. As spon as the
brakes are held applied by the pawl and rachet the effort
ot the control valve plungers is relaxed and the plunger
return spring moves the hollow plunger away from the
inlet-exhaust valve allowing air pressure from the chamber
to escape through the plunger and exhaust port to
atmosphere. _
When the driver pulls the brake lever to disengage the
paw! prior to releasing the brake, force is again applied to
the plungers in the body and the valve passes compressed
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Fig. 29 The controf vaive

1 Plate

2 Exhaust diaphragm
3 Valva body

4 End cover studs

8 Covar

G Gaiter

7 Plunger
B Adjuster screw

9 Semling ring
10 Sorew cp
11 Spring
12 Indet exhaust valve assembly
13 Sealing ring
14 Plunger
15 Spring
16 Spring retainer
17 Circlip
A From gir pressure mppt\r
B inlet valve sest
C Exhaust velve ssat
D To brake asctuatol
E Exhaust port
F Maximum stroke 3/16" (4.8 mm.)
G Maximum bracket dimension 3/8" (9.5 mm.}

air to the chamber so that the braking effort is
transferred from the pawl 10 the chamber.

This enables the paw! to be disengaged and the brakes
released, When the lever is moved to the "OFE” position,
the wvalve releases the air pressure from the brake
chamber.

Operating Tests .

Charge the braking system to the normal operating
pressure. Move the handbrake lever from the fully-released
pasition to the fully applied position, to check that the
brakes apply satisfactorily. .

Check that air pressure is released from the brake
chamber when the brakes are held applied by the rachet
and pawl

Leakage tests should be carned out as follows.
Charge the braking system to the normal operating
pressure, and- apply the soap solution to the valve body

screw cap (1) and the pipe connections, with the
handbrake lever in the released position. Check at the
exhaust port for air leakage. Leakage is not permissible.
Any leakage indicates that the inlet valve or seat is
defective.

Fully apply the handbrake and hold the lever towards the
applied position by manual effort on the lever.,

The appearance of bubbles at any part of the valve or
pipe connections indicates that the air pressure is leaking,
Leakage is not permissible. Leakage at the exhaust port
indicates that the exhaust port valve, seat, or plunger
sealing rings is defective.

If the tests indicate defective parts or loose connections,
these must be rectified.

Removing

Brush away dirt from the unit,.

Release all air pressure from the system and disconnect
the air lines from the valve.

Seal the unions to prevent dirt from entering the vaive,
remove the mounting screws and detach the valve.

Refitting

Refitting is the reverse of the removal procedure.

Re-set the adjuster screw so that the head just touches
the brake lever when the lever is held towards the
released position.

securely tighten the Jocknut aftar adjustmg the valve
SCravw.

After refitting carry out the leakage tests as detailed
previcusly,

Dismantling :
Remove the gaiter (6). Unscrew the end cover studs (4)
and remove the spring washers and cover {5}. Detach the
circlip {17) and remove the plunger (7). The adjusting
screw {8} need not be removed from the plunger unless
the parts are damaged.

Withdraw the hollow plunger assemblv and spring from
the body,

Remave the sealing ring (13) and spring retainer (16).
Unscrew the screw cap {(10) and remove the washer,
spring and inlet-exhaust vaive {12).

Unscrew the exhaust vatve retaining screw and remave tha.
plate (1) and diaphragm (2).

Cleaning and Inspection

Wash all metal parts in cleaning solvent and blow dry
with compressed air.

Clean all rubber parts with a clean cloth.

Examine the body for cracks and other damage. Check
the threads in the body for damage and the bore in the
body for excessive wear and scoring. Examine the valve
seat for damage.

Examine the inlet-exhaust valve for deterioration of the
rubber faces, wear, damage and distortion.

Examine the gaiter {6} and the valve plunger s&almg ring



{13) for wear and deterioration,

Check both springs for corresion and distortion,

Examine the end cover {5) for damage and the bore for
scoring. Examine the plunger (7} for scoring and check
that it moves freely in the end cover.

Check the screw cap threads for damage.

Examine the exhaust wvalve check for wear and
deterioration.

Re-assembly

Renew all parts found to be defective.

Insert the inlet-exhaust valve assembly (12) into the valve
body with the flat rubber surface towards the seat and
position the spring {11} on the valve. Screw the cap (10),
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together with a new aluminium washer into the body and
tighten securely.

Fit the spring retainer {16} and sealing ring {13) on to the
plunger. Lightly smear the sliding surfaces of the valwe
plunger and the plunger bore in the body with “Valvoline
X-5 Regular’’, or equivalent grease. Position the spring in
the body and insert the plunger, taking care not to
damage the sealing ring.

Position the end cover on the body and screw the
coarse-threaded ends of the studs, complete with spring
washers, into the body and tighten securely,

Fit the gaiter and check when fitted that the gaiter
grooves are located in the groove, |
Screw the adjusting screw with locknut into the plunger.
Position the exhaust diaphragm (2} and plate {1) over the
exhaust port and secure with the drive screw.
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WHEELS AND TYRES

WHEELS AND TYRES

SPECIFICATION AND DATA

Wheel size
Width and Diameter
Offset

Tyre size

Tyre Pressures
Max.
Running Pressure

Fixing

Nut threads

GENERAL DESCRIPTION

The Ventilated disc type road wheels are of a welded
construction with the closed valve slots in the flat rim
base and consist of three pieces.

{1y  Rim base, with an integral flange.

(i) Detachable endless flange.

{i) Lock ring retaining detachable flange to rim base.
The road wheels are attached by ten studs, the threads
being handed as to the side of the vehicle.

ROUTINE MAINTENANCE

WEEKLY
Check all tyre pressures.
Check security of road wheel nuts,

THE ROAD WHEELS

There being considerable clearance between the
raad wheel stud and the countersunk disc hole, the entire
weight of the front of the vehicle is supported by the
conical face of the front wheel securing nuts. The weight
of the rear end is taken by conical collars adjacent to the
brake drums and the conical faces of the rear wheel
securing nuts. It is therefore most important to ensure

7507 x 20.0” (19.05 cm x 50.8 cm)

6.30" {160 om)
10.00 x 20
14 Ply

Single front, twin rear

90 1bs per sq. in (6.3 kgicm?}
Refer to tyre manufacturers: quote
total front and rear axle weights.

10 — 7/8" studs

Left hand wheel nuts have left-hand threads

Right hand nuts have right-hand threads

that the road wheels are centred correctly on the studs
when refitting. Tighten all road wheel nuts evenly.

THE TYRES

Tyre Pressures
The tyre pressure should be checked weekly.

CHECK WHEN THE TYRES AARE COLD, FOR
INSTANCE, BEFORE THE VEHICLE LEAVES THE
DEPOT AND NOT WHEN THEY HAVE ATTAINED
THEIR NORMAL RUNNING TEMPERATURE.

The valve caps must always be replaced after inflation,
Renew the caps when the rubber seal is worn.

Inflate to the pressures recommended by the tyre
manufacturers. Always guote united weight and front and
rear axle weights when requesting information.

The maximum tyre pressures permissible is 90 lbs per
sq.in. (6.3 kg/ecm®) with fuily laden vehicle.

Checking Tyre Wear

Check the tyres periodically for nails or flints which may
become embedded in the tread and remove with a blunt
screwdriver or similar instrument.
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Road Wheel Intarchanging

In order to obtain maximum mileage from the tyres and
to prevent irregular wear on the front tyres, it is advisable
to interchange the wheels at regular intervals. It is
suggested that the following seqguence is adopted at
changing intervals when not only the station is changed
but alsc the direction of rotation.

Left hand front to
Right hand rear outer to
Left hand rear outer to
Right hand front to
Right hand rear inner to
Left hand rear inner to

All the wheels are interchangeable.

Right hand rear outer
Left hand rear outer
Right hand front
Right hand rear inner
Left hand rear inner
Left hand front
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FRONT AXLE AND HUB ASSEMBLIES

SPECIFICATION AND DATA

Axle Type

Front Wheel Alignment

King Pin Inclination

Camber

Castor

Wheel Hub Bearings

Front Wheel End Float

Centre of Swivel Pin Boss above spring pad face
Swivel Axle to Swivel Pin boss clearance

GENERAL DESCRIPTION

The front axle beam is a steel stamping with integral
spring pads and swivel pin bosses.

From the spring pad outward to the swivel pin bosses the
axle beam is polished, thus facilitating the inspection for
flaws which may develop in service; these portions must
be kept well greased at all times to prevent corrosion,

The swivel pins are taper mounted in the axle beam from
below, to support the swivel axles which rotate on
replaceable bushes. End thrust on the base of the swivel
pin is accommodated by a hardened steel bution, washer
and pad, the former being pressed into the base of the
swivel pin and adjusted by means of shims to give the
required clearance between the swivel and the axie beam.
The road wheel hubs are mounted on two opposed taper
roller bearings with a vernier adjustment to provide the
necessary end float.

Grease sealing of the hubs is effected by lip type seals
running on a replaceable ring with a grease catcher
attached to the brake carrier. The grease catcher is fitted
to protect the brake linings from grease contamination
should any pass the seal due to excessive lubrication.
Ferodo lined bands are fitted to the exterior of the brake
drums to reduce molecular vibration and thereby reducing
brake squeal to a minkmum,

ROUTINE MAINTENANCE
FIRST 2,500 MILES (4,000 KM]

Front Wheel Hubs

Check the front wheel hubs for end float as detailed
under “Front Wheel Hubs Checking” and adjust as
necessary.

"I’ section steel stamping

116" w 1/8” (1.6—3.2 mm} te-in

21_.50

20

-ICI

Opposed taper roller

0006 — .008" {0.152 — 0.203mm)
4,625 (11,7475 cm)

0.003" — 0.006" (0.0762 — 0.1524 mm)

EVERY 2,500 MILES {4,000 KM]

Wheel Swivels

Lubricate the nipples (four pervehicle) fitted to the top
and pottom of the wheel swivels. The bottom nipples are
accessibie from underneath the vehicle.

Lack of lubrication at these points may cause stiff
steering.

On wvehicies fitted with the automatic Jubrication this
routine service is not necessary,

EVERY 10,000 MILES (16,000 KM}

Front Whee! Alignment
Check the alignment of the frant wheels as detailed under
“Front Wheel Alignment”.

EVERY 20,000 MILES (32,000 KM)

Front Wheel Hubs

Check the front wheel hubs for end float as detailed
under “Front Wheel Hubs — Checking”. and adjust as
Necessary.

EVERY 40,000 MILES (64,000 KM}

Front Wheel Hubs :
Dismantle, clean and repack front hubs with grease as
detailed under “Front Wheel Hubs — Re-packing”’.

FRONT WHEEL HUBS

Checking

To check for eng.float firmly apply the handbrake, jack:
up the front of the vehicle and remove the road wheels
The right hand wheel nuts have right hand threads, &he
left wheel having left hand threads.

Clean the road dirt from the end of the hub and détsgh



FRONT AXLE AND HUB ASSEMBLIES
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( Fig 1 Sectioned view of the front hub arrarrgement

the hub cap from the road wheel hub by withdrawing six
bolts. Erect a dial test indicator so that the plunger
contacts the hub or brake drum in a horizontal position.
utilizing a suitable lever, move the hub to the full limit
of its trave! towards the indicator. Set the dia 10 zero.

“Lever the hub in the ‘gpposite direction when the re ading
on the dial will indicate the end float.

. Th® permissible end float is 006" — 008" {203 — 254
mm). To adjust the end float, if required, remove the hub
nut pinch bolt and nut. Remgwe the hub nut locking
setscrew. Rotate the hub nut By means of a tommy bar
-placed: .in the pinch bolt hole in a clockwise direction to
decrease the end fioat and anticlockwise to INcrease.
movement of the original setscrew hole to the next
tapping in the locking plate gives 0.005" (0.127 mm)
endways movement of the hub nut while movement of
the alternate setscrew hole to the originat tapping gives a
§0025" (0.0625 mm) endwayg travel. |
Réfit the pinch bolt_and setscrew when the correct
eledrmace is obtained. Refit the hub cap end cover and
‘Reppat the operation to the opposite hub.

Repacking

Remove the hubs for repacking by the following
procedurs

Tum the wheel Jdisc cover turnbuckies through 90° and
Jift the cover away. Jack up the front of the vehicle and

ﬂ
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Fig. - 2 Sectionad view of the swrvef’%armnmnr

A Swived pin bush — upper
B Dust cover

C Swivel pin bush — lower
D Thrust button HEE

E Thrust button shim

F Thrust washer

G Dowel

H Thrust washer pad

| Swivel pin ¢ap — bottorn:

remove the road wheels. Detach the wheel finisher carrier
and hub cap from the hub by withdrawing six setscrews.
Slacken off the brake shoes as detailed in Section K “The
Braking System’’.



Fig. 3

The adjustable hub nu.

Remove the brake drum by removing the nine sunker
setscrews and utilizing the three jack tappings provided
Remove the hub nut followed by the locking plate from
the end of the stub axle carrier by withdrawing the hub
nut setscrew and pinch bolt and utilizing a . tommy bar
inserted through the pinch bolt hole and rotatng the huk
nut anti-clockwise., Withdraw the hub complete with
bearings and clean away any grease from the grease catcher.
Clean the grease from the hub exercising care not to
damage the seal and repack with fresh grease of the
recommended grade.

Do not overload the hubs with grease when re-packing.

Each of the bearings should be liberally coated with
grease on. assembly, and only a small amount added.to
the hub. - , 5

Refit the hub with the cone assembly of the inner bearing
followed by the cone assembly of the outer bearing. Refit
the locking plate, hub nut and brake drum. Re-adjust the
end float of the hub bearings as detailed in “Front Wheel

Disconnect the .
- lever.

FRONT AXLE AND HUB ASSEMBLIES

Hubs Checking” and balance the brake shoes as
detailed f Section K “The Braking System"’”.

Refit road wheet and components, :

Repeat the aperation ‘1o the opposite wheel,

FRONT WHEEL ALIGNMENT — Checking

Check that all tyre pressures are correct and that the
vehicle is standing on level ground.

With the wheels in the straight ahead position, check the
alignment of the front wheels with an approved track
setting gauge,

The front wheel alignment should be: 1/168" — 1/8" {1.6..
— 3.2 mm) "toe-in". {measured at wheel rim) '
Recheck the alignment after pushing the vehicle forward
until the wheeis have turned half a revelution {180°). -

If adjustment is required, stacken the clamp bolt at each
end of the track rod and rotate the rod in the required
direction, The ball joint threads are handed L and R hand
to facilitate this adjustment. When the specified
measurement is obtained, ensure that the ball joints are
situated on the top of their ball pins in the centre of
their angular movement before tightening the clamp
bolts. Recheck tl%'.'aﬂgnment after’ tightening the clamp
bolts, :

THE;FRONT AXLE

Removal

The front axle is best removed as a unit complete with
road springs and wheels, Jack up the front of the vehicle
and insert stands under the frame to the rear of the road
springs.- Disconnect brake air pipes from the brake air
chambers - and .automatic lubrication pipes if fitted
steering drag link from the steering

Remove road spring shackle and eye bolt nuts and drift
out the shackle pins after extracting the pinch bolts
Disconnect the shock gbsorbers, Wheel the axie unit away
from the vehicle.

Refitting

Refitting is the reverse of the' rémoval procedure,
Re-adjust the spring shackles for siﬂa&piay as detailed in
Section G “The Front and Rear Suspensfon”’, :
Do not tighten the shock absorber connections until the
complete weight of the vehicle is on the road wheels.

Do not tighten the spring holding down belts until the
shackle pins have been fitted,
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STEERING

STEERING (MANUAL)

SPECIFICATION AND DATA

Type

Ratio

Turns of steering wheel {lock to lock}

Swept Turning Circle,  {30'0" chassis)
{33'0" chassis)

_ {36'0" chassis)

Oil capacity

Steering wheel diameter

End float of roéker shaft

Pre-load on idter lever bearings

GENERAL DESCRIPTION

‘The steering unit js of the Daimler worm and nut type
incorporating a three start nut; the whole unit being
rigidly mounted to the front cross member. The inner
columni  is located at the tnp by a duplex type ball
bearing . which is supported between two large rubber
buffers. This flexible mounting permits anguiar movement
of the inner column as necessary to accommodate the
radial movement of the nut held in the forked end of the
rocker shaft.

The rocker shaft is supported in phosphor bronze bushes
and end float is contralied by thrust washers available in
five thicknesses .083" (2.36 mm), .0955" (2.42 mmj,
.098", {2.48 fm), .1005" (2.57 mm} and .105” {2.6 mm)
to allow for adjustment of the shaft. -

The worm nit is mounted on two trunnions which are
retained in ppsition by pinch bolts. An oil seal in the
rocker shaft.housing retains the oil in the steering box.
Movement of the st&arlng wheel Is=transmitted from the
rocker shalt’  drop arm by a drag link 10 a relay lever
assembly mounted on the chassis outrigger wacket where a
similar link conveys: the movement to tI'IE steering lever
on the swivel axle assembfy,

The trackurod convevs the.: mEmEnt to the - other road
wheel

ROUTINE MAINTENANCE
FVFRY 2 R00 ML ES (4,000 k.

Steering Ball joints

On vehicles not fitted with an :dutomatic lubriction
systemn lubricate all {B)steering ball joints at the specified

Daimier worm and nut
40 : 1
6.5 turns
69'0" {21.031m}.-
70'9" (21 .566m).
7107 {21.640m).
6 pints (3.25 litres)
21" {533 mm)
003" — .005" {.076 — 127 mm}
003" (.076 mm}

intervals with the recommended gra-dé of lubricant. On
vehicles fltted with the automatic svstem no lubrication
service is necessary,

EVERY 10,000 MILES (16,008-KM

Steering Tie Rods
Check steering lever, drag Imks Bnd tie rod.nuts-and
tighten as necessary.

Steering Box

Check the oil level in the steering box housing and top up
to the level of the filler plug orifice with the
recommended grade of lubricant.

Clean and withdraw the filler/level plug from the rear face
of the steering box,

Fill up slowly with the recommended grade of lubricant
until the level rises 10 the bottom of the filler plug
f&ﬂeﬂsi'on

The fitler plug is located on.the top.of the steering bos
EDﬂEESIblE from msnde the drwers cab

g E\!EF{Y 25,000 MILES (32,000 I(I"o“ll

‘Refay Lever

Lybricate the relay lever with the recornmanded grade of
lubricant., The grease’ mpple is focated m tfh;e side of the
pivot bracket and is accessible from underneath the
vehicle, Apply the grease gun and inject grease until it I§
sean to exude from the small breather hole situated at the

- top of the pivot bracket

| .C.rat:k Detection

The steering unmit drop arm, steering levers and steering
relay levers are polished to facilitate- the detection and’
location_of any flaws which may develop in service these

components must always be well coated with greese to

prevent tHrrosion.
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Fig. 1 Sectioned view of the steering column

10 Clamp, bo't

11 Screwed dowei

12 Rocker shaft

13 Thrust washers

14 Rocker shaft oil seal
15 Steering drop arm
16 Washer

17 Nut

18 Lockwasher

18 Trunnion Bush

20 Bush bolt

21 Nut

22 Worm shaft and worm nut
23 Steering column

24 Bearing housing

25 Clemp bolt and nut
26 Bearing housing cower
27 Circlip

28 Bearing

29 Beajng cage

30 Bearing cage cover

31 Rubber buffer

32 Felt oil retainer

33 Retainer nut

34 Retainer nut cwcip
35 Bearing housing dowel
36 Steering wheel

37 Key

38 Cap




Fig. 2

Location*af filler plug

THE STEERING UNIT

Removal -

Remove the steering wheel centre cap, turn the centre
screw to withdraw the steering wheel from its taper.
Remove the wheel taking care to retain the key.

Remove the steagng box gaiter and driver's floor plate
retaining screws and remove- the floor plates.

Detach the selector switch control bracket and the hom
switch bracket from the steering column and remove the
clips securing the switch cables to the column,

Extract the split pin and remove the nut from the rocker
shaft. Remove the steering drop arm using a suitable
extractor. ;

Remove the four bolts and nuts securing the steering box
to the chassi frame,

Lift the steering box ciear,

Refitting

Refitting is the reverse of the removal procedure, but care
must be taken to fit the_:drap arm correctly in ordef to
ensure the correct radial movement of the arm.

To fit the arm, turn the steering column until the punch
marks on the rocker shadft fine up with the punch marks
on the steering box.

Insert a %'’ dia. {12.7 mm) rod in the hole drilled in the
lug cast on the steering box. Register the rod with the
hole drilled in the lug on the Hrop arm and feed the arm
on to the sphnes of the rogker shaft, Refit the nut and
split pin to secure the drop arm to the shaft.

The drop arm and steering b{)_rx will now be i the straight
aghead position. If a new arm or rocker snaft is to be
fitted it is essential to checks that the splines of the shafts
do not protrude beyond or<are flush with the face of the
drop arm when the nut is fully tightened.

Failure to ensure this may prevent the nut from logking
the arm to the tapered shaft splines.

IMPORTANT: REMOVE THE REGISTER ROD ON
COMPLETION.

BTEERING

Dismantling

Remove the six setscrews and lockwashers securing the
steering box side cover in position, remove the side cover
and jaint and collect the oil in a suitable container.
Remove the hearing housing cover circlip from the tap of
the steering column, unscrew and remove housing cover.
Note reiation of shaft to nut. .

This is important since the nut must be replaced in the
original position when refitting.

The worm shaft can now be withdrawn complete with the
thrust bearing from the steering column outer. Lift the
bottom rubber buffer out of the bearing housing.

Iif it is required to remove the bearing from the worm
shaft, first lift off the top rubber buffer, remove the
retaining nut circlip and unscrew the retaining nut. Lift
out the upper felt oil retziner, and unscrew and. remove
the bearing case cover. ‘Withdraw the bearing case. bearing
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and lower felt oil retainer off the shaft: remove the
bearing and o retainer from the bearing case. Tum the
worm nut through 90° to clear the edges of the cover
plate - aperture and withdraw the rocker shaft complete
with the arm, worm nut assembly and inner and outer
thrust washers,
Note the size and part number of rocker shaft thrust
washers on either side of the rocker shaft grm for
reference on assembly. Wash all parts thoroughly and
examine the rocker shaft bushes for wear, renew if
necessary. Examine the rocker shaft oil seal and remove
only if it ts necessary to fit a replacement.
To remove the worm nut from the rocker shaft arm,
extract the split pins, remove the nuts and withdraw the
trunnion bush bolts. Remove the trunnion bushes and lift
out the warm nut,
Re-assembly )
Re-assembiy is the reverse of the dismantling procedure.
The permissible. end float of the rocker shaft is between
003" — 005" {D76—.127 mm) and any necessary adjust-
ment is effected by fitting thrust washers avatlable in varying
thicknesses, the range of which is as follows, 0.93" (2.32
mm}, 0.0855"° {238 mm), 0.098" (2.4 mm), 0.1005"
(2.51 mm) and 0.105” {2.62 mm),
Refit the trunnion bushes and worm nut.
lLLocate the trunnion bushes in the trupmon arms and
insert the pinch bolts.
Tighten the pinch bolts sufficiently to allow the bushes to
be adjusted by lightly tapping the bushes towards the
faces of the worm nut until the recommended clearance
of 0.002" {0.05mm) is obtained. Tighten the bolts,
This also ensures that the bushes and worm nut are
central with the worm shaft.
'Whm re-assembling it is important that the original thrust
‘washers, are fitted in the same order from which they
were removed, and the worm nut screwed back into its
original position. 1f, after the end cover has been
replaced, the float is excessive, adjustment should be
made bv an exchange of thrust washers of a greater
thickness _
it is ESSENTIAL that the centre of the nut coincides
exactly with the centre of the worm shaft since any
mis-alignment will result in a heavy steering. Refit the
steering box after refilling to the correct level with oil of
the specified grade,

Re-coat the drop arm with grease to prevent rust
formation

FHE RELAY LEVER

The relay lever should not require any maintenance with
the exception of the routine |ubrication service until the
wehicle.is docked for the major overhaul.

The lwar assembly should then be removed from the
chassis, stripped, cleaned, rea:;sembied and any bearing
adjustment found necessary made.

w1
j

e

T T

Removal

Disconnect the lubricator pipe union,
Disconnect the twe ball joints from the lever: remove the -
nut securing the lever to the pivot shaft and wntl'lclraw the
lever utilizing a suitable _extTactor.

Remove the rubber "0’ ring (when fitted)

Hemove the eight nuts, bolts, nuts and washers securing
the assembly to the outrigger bracket and withdraw the
unit from beneath the vehicle,

Refitting

Refitting is the reverse of the removal procedure, byt care
must be taken to fit the relay arm correctly in urdaaf 10
ensure the correct radial movement of the lever in
conjunction with steering column drop arm and the road
wheels, To fit the relay lever, insert a %" dia. (64 mm]}
rod in the hold drilled in the top face of the relay
bracket. Register the rod with the hole drilled mﬁhe lug
on the relay lever and feed the lever on to the:pivot
shaft Refit the nut and split pin to secure the relay: lgver
tﬂ the shaft. Tha lavar wéll now be in the straight ahead
position.

IMPORTANT: REMOVE THE REGISTER ROD ON
COMPLETION.

Dismantling

Remove the lock wire from the four setscrews and cover,
Collect the shims fitted between the cover and the pivot
bracket, _

Withdraw the pivot shaft and collect the upper thrust
washer,

Remove the oil seal from the top of the pivot bracket.
Clean all parts in cleaning solvent,

Renew the “0” ring between the lever and the pivot
bracket if worn or perished.
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Fig. & Sectioned view of refay lgver pivot bearing

Re-assembly .

Replace the bearings and oil seal if worn or damaged.
When pressing in the new bearings care must be taken to
ensure that the top edge of the upper bush and the
bottom edge of the lower bush do not protrude beyond
the bore face.

Re-assembly is the reverse of the removal procedure.
Adjust the pivot shaft end float by the following
method :—

Fit the bottom cover, after inserting the shaft and thrust
washers and tighten the set screws until all end float is
removed, Measure the gap between the bottom cover and
select shims to give .003"" — .004" (D.190 — 0.1016 mm])
end float.

Shims are available in three sizes:— 005" {0.127 mm),
007" (0.180 mm}, .010” {0.254 mm).

Remove the bottom cover, withdraw the shaft and
lubricate the bearings with the recommended grade of
{ubricant. Refit the shaft, bottom cover, and shims, °
Refit the oil seal with the lips uppermost and pack the
area between the lips with grease before fitting the 'Q°
ring and relay lever,

STEERING

STEERING BALL JOINTS

All ball joints should be checked for wear during major
overhaul docking periods.

Ball pins and. bearing cups are replaceable if wear is
evident.,

Dismantling

Disconnect the ball joint from the steering lever, drop
arm or relay lever by removing the split pin and nut and
withdrawing the ball pin. Disconnect the automatic
lubricator pipe union if fitted. Remove the cover lock
plate setscrew and lockplate. Unscrew and remove the end
cover and lift out the spring.

| 2 1C1I0A"

Fig. 7

Sectioned view of the ball pin assembly

1 Lockplate setscrew
2 Lock plate

= Ball pin

4 Cil seal

b Upper cup

6 Lower cup

7 Spring

8 End caver

Drive out the ball pin together with the ball pin uppér
cup taking care to retain the oii seal and dirt shield. Lift
out the ball pin lower cup,

Wash all parts in cleaning solvent.
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Re-assembly

Renew the ball pin and cups if wom or damaged. Place
the upper ball pin cup in position, insert the ball pin; fit
the lower ball pin cup and spring. Lightly oil the ball pin

and cups. Screw in the socket cover until the ball pin can =

just be moved in the socket by hand. Replace the locking
plate and setscrew- and refit ball joint, Reconnect the
lubricator pipe if fitted. If the lubricator pipe has been
allowed to drain, prime befare tightening the union, see
Section B “Lubrication’’,

if the first and second drag links have been disconnected,
check the steering geomeiry by the following procedure.

Centralize the drop arm and relay lever by inserting the
register pins, see “Steering Unit — Refitting” and “Relay
Unit — Refitting”". Position the front road wheels in the
“straight-ahead’” position. :

Adjust the drag links if necessary to emsure that the ball
pins enter the drop arm, relay and steering levers
correctly with the pins central in the ball joints,

The length of the second drag link is approximately 31.5"
{80.01 c¢m).

IMPORTANT: REMOVE THE REGISTER RODS ON
COMPLETION.
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STEERING (POWER ASSISTED)

SPECIFICATION AND DATA

Power Ram Unit
Make

Pressure Pump Unit
Make
Type

GENERAL DESCRIPTION

The Hydrosteer direct coupled system is fitted as an
optional extra to operator’s requirements.

The system is hydraulic in opération and consists basically
of a steering booster {power ram unit), pressure pump
and reservoir,

The steering booster incorporates a control valve
connected direct to a double acting power ram coupled
by flexible pipes to an engine driven pressure pump. The
system utilises the standard steering box and should the
hydraulic power fail for any reason the driver will still be
able to steer the vehicle manually.

The reservoir 15 mounted on a bracket attached to the air
cleangr mounting in the engine compartment.

ROUTINE MAINTENANCE

WEEKLY

Checking the Reservoir Qil Level

Check the fluid level in the reservoir and top up as
necessary to the level on the dipstick,

FIRST 500 MILES (800 KM)

Check the unions for leaks.
Check fluid hoses for chafing,

Hydrosteer

Hobourn-Eaton.
Roller

EVERY 2500 MILES {4000 KM}

Lubricate the ram unit ball pins with the recommended
grade of lubricant,

EVERY 5000 MILES (8000 KM)

Check condition of hoses.
Check unions for leaks.

Fig. &

Location of reserwvoir

RECOMMENDED LLUBRICANTS

- NMOBIL CASTROL ESS0 SHELL B.P. DUCKHAM REGENT
CALTEX/
TEXACQ,
ATF 201 Castrol Esso Glide Shel! Autran B O-matic Texamatic
T.0.F. Donax 6391
T.7 Type F
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THE STEERING BOOSTER

Manual effort from the steering box is directed to the
control valve spool by means of the manual ball pin,
Power assistance from the ram is directed to the steered
wheels by the power ball pin.

The control valve spool is heid in the neutral, or central
position, by means of a precompressed spring and by the
hydraulic forces acting on the reaction areas.

For steering efforts less than required to overcome the
valve pre-ioad the spool remains central and the fluid
circulates freely on open circuit from the pump, through
the valve and back to the reservoir. There being no
resistance to flow, no pressure build-up occurs and
steering remains purely manual,

For steering efforts greater than the valve pre-load, the
spool is displaced toward one end of the body, thus
directing the fluid to the appropriate side of the piston.
The pressure quickly builds up until it is sufficient to
overcome the resistance at the wheels, thus transmitting
the required steering assistance. The fiow of oil and
resulting movement of the cylinder is mamtained, within
the limits of the wheel travel, so long as the driver
continues to turn the steering wheel enough to keep the
spool displaced from its centre position.

it.is important to note that the driver always operates
against 2 load which is derived from the spring pre-load,
plus the pressure build-up on the reaction rings. Since this
pressure is dependant on ‘the.pressure of the oil pushing
on the piston it is proportional to the required steering
force, thereby giving the driver the necessary “feel of the
md".

In the event of the road wheels being subjected to shock
load, the valve spool is moved-in the appropriate direction
to ‘direct the fluid to that side of the piston, which will
resist the movement. This blocking action is effective in
damping out the kick-backs normally felt at the steering
wheel.

When it is required to steer manually (without the
advantage of power assistance], the small relief valve in
the valve body permits free circulation of oil between
both ends of the cylinder and the steering force is not
appreciably increased over that required for the manual
steering system.

Straight Ahead Driving

When the wheels are in the straight ahead position, the
central valve spool is held in the centre or neutral
position. In this position, oil from the pump flows past
the valve spool lands and returns to the reservoir through
the port in the control valve body.

Since only a small amount of back pressure exists in the
m under this condition, the pump delivers oil at a
low pressure which is transmitted to both sides of the
power cylinder piston through the flexible pipes so that a
balanced condition exists.

Steering Assistance

When the steering wheel is first turned to the right or left
a force is exerted on the control valve spool, thereby
displacing it towards one end of the body. With the spool
in this position the oil passage to one end of the ram is
closed to pump pressure. As the oil from the pump flows
into the power ram the pressure increases until it is
sufficient to force the steering booster in the appropriate
direction, thus prowiding the power assistance for the
turn. The oil displaced from the other end of the ram
flows back through the control valve to the reservair,

Operation Without Power Supply

If the pump fails to deliver oil pressure for any reason,
the vehicle may be steered manually. Under this
condition, the power steering system operates in the
following manner: —

When the steering wheel is turned, the movement
transmits the manually applied force to the control valve
spool. The spool moves approximately .062 max. (1.58
mm) until it contacts its step then the full manual effect
is transmitted mechanically to the steering linkage. With
the valve spool in the off centre position oil is directed to
either end of the power cylinder through the cylinder
relief valve, Thus, manual movement of the power
cylinder is not restricted by the necessity of forcing oil
back through the pump and steering effort is not
appreciably increased over that required for the manual
steering system.

Maintenance Procedure

Service inspection of the complete hydraulic power
steering system should be made at regular intervals.

The hydraulic oil serves to lubricate the internal working
parts of the valve and cylinder assemblies. In addition
grease fittings are provided for the ball and cup
anchorage. Apply grease gun regularly every 2,600 miles
(4000 km), using good quality grease as recommended for
normal ball socket assemblies.

No adjustments are required. The valve port openings are
built into the valve and cannot be changed. The centring
springs are preloaded by the space into which they fit and
the pre-load cannot be changed. Barring accidents, the
direct-coupled unit is expected to last the life of the
vehicle, except perhaps for the piston red seal and some
‘0’ ring replacements.

To Fill System

Extreme care should be taken to prevent dirt and other
foreign matter from entering the system and on no
account must dirty oil be used, proceed as follows:—

1. Fill the reservoir slightly higher than normal.

2.  Start engine and allow to idle for short time.

3 With engine idling turn steering wheel back and
forth several times from extreme locks to expel all
air from the system.



4. Check oil in reservoir and top up 1o correct level,
Repeat 3 and 4 if necessary. The fluid level should
be checked weekly.

Servicing

Cleanliness and care throughout the entire servicing
procedure cannot be over emphasised. The major parts of
the unit, particularly the valve assembly, are machined to
very close limits and the precision edges on these parts
are vitally important to smooth operation.

Do not clamp or mark sealing surface of the piston rod as
damage will result to the seals and bring about the need
for more service repairs.

When it becomes necessary to service the unit, remove
and discard all ‘0" rings and seals using new ones of the
correct part number only, when reassembling. Paris
should be cleaned with a suitable solvent, washed and
dried. Lubricate all new seals and ‘Q rings with SAE 10
oil before reassembling.

In the event of a unit becoming faulty or damaged, it is
strongly recommended that it be retumed 10 the
manufacturer for servicing or exchanged for 3
reconditioned unit under the service replacement scheme,
Should circumstances make this impracticable, however,
then the appropriate servicing instructions should be
referred to.

FAULT FINDING

The hydrosteer Direct-Coupled system has been designed
to provide trouble-free service, but like any mechanical
device or system, the units may become worn or
maladjusted. As a result, the normal smooth operation of
the system may be affected. The information given below
is intended to help in guickly locating and comrecting
difficulties that may be encountered.

t. Loss of Power Assistance

A sequence for checking through the system to determine
the cause of loss of power assistance is detailed in the
following paragraphs.

2, Binding

1f binding or sticking is noticed when the steering wheel
is turned, check the following items: —

{a) Movement of the manual ball pin,

The operating sleeve may be binding in the locating sleeve
probably due to inadequate lubrication. These parts will
have to be removed, freed and if necessary renewed.

(b} Control Valve Spool.

Check the operation of the spool in the valve housing. If
it is binding, inspect for burrs or damage and if necessary
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renew the control valve spool and housing.
3. Excessive Free Play in the Steering

If excessive free play is noticed when steering, check the
following items:—

{a} Manual Ball Pin Cups.

Check for excessive clearance between the ball pin and

ball cups, check for wear or faulty Belleville washers and
replace as necessary,

(b} Loose Locating Sieeve

If the locating sleeve is loose. remove the spilit pin at the
ball pin end, remove the end cover, tighten fully, then
loosen one quarter turn to provide the correct tension on
the Belleville washers and replace the split pin,

4.  Heavy Steering

Heavy steering should not be confused with binding.
Heavy steering is experienced over the whoie travel of the
front wheels while binding is normally only experienced
over a portion of the front wheel travel. If the steering is
heavy the following points should be checked.

{a} Low Pump Output

if it is suspected that the pump ocutput pressure is low,
first check the pressure relief vaive and spring and, if
correct, strip the pump, examine and renew parts as
Necessary.

ib) Power Cylinder Assembly

If the steering is still heavy after overhauling the pumgp;
dismantle the power cylinder assembly and inspect the
control wvalve spool and spool bore. Deep scoring or
scratches will allow internal leaks and cause heavy
steering. |f the control valve assembly is in good
condition the trouble is probably due to excessive leakage

in the power cylinder, In this case the inner tube and

piston ring may have to be renewed,

5 Noisy Operation

To ‘locate the cause of noise in the system check the
following items: —

{a)} Reservoir Oil Level
Check the oil level in the pump reservoir. If the oil is

low, air is probably being drawn into the system by the
pump. Top up with a good quality ol of specification
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SAE. 10w (S.AE., 5W when the temperature is
consistently below 10°F (—12°C).

{b} Pump Parts

The pump assembly or certain parts of it may be worn.
Dismantle the pump and renew as necessary.

{c} Check that the hose feeding the pump from the
reservoir s not blocked. Blockage in this line will
cause air to be drawn into the system.

B. Steering Chatter.

Steering chatter may be caused by one of the following
itemns: — '

{a) Piston Rod End Float

The anchorage of the piston rod may require adjustrment
or renewal of worn parts,

(b) Anchor Bracket

Check that the anchor bracket is properly secured to the
frame member of the vehicle

REMOVAL

Disconnect the pipe line unions from the booster unit and
catch the oil which will drain away,

Disconnect the ball joint from the steering linkage.
Withdraw the split pin and remove the nut, steel washers
and rubber washers securing the ram unit to the chassis
anchorage bracket.

DISMANTLING

After removal of the unit from the vehicle, drain gil from
cylinder by moving the piston rod in and out several
limes from one extreme end of its travel to the other,
then proceed as follows: —

1. First remove anchorage parts from end of piston
rod. '

la}  For ball and cup type anchorage the outer ball cup
will have to be removed on dismantling from vehicle.

Clamp the ball on piston rod firmly in a vice equipped
with suitable soft jaws, ensuring that locking pin s
accessible. With suitable pin punch drive out the pin,
Remove ball from the rod by applying a spanner to the

flats on the piston rod. Skide off the inner ball cup and
rubber abutment cover.

(b} For rubber buffer type anchorage the split pin,
castellated nut, one rubber pad and steel washer will have
been removed on dismantling from the vehicle. Remove
remaining rubber pad and steel washer,

2. Remove the two spring covers and grease retaining pads
from the ball pins. Remove the two grease nipples and
the split pins from the ends of the unit.

3. At the ball pin end unscrew the end cover and remove
the two Belleville washers and the ball cup.

4. Unscrew the lock ring immediately below the ball cup
and remove the spacer, the power ball pin and the secon
ball cup. '
5. Pull out the spring locking clip from its slot and
unscrew ball cup holder and ball cup. The manual ball pin
can then be removed.

6. Unscrew the lock ring at the bearing end and remove
the complete piston rod assembly from the unit. When
removing parts from the piston rod slide them off at the
piston end of the rod in order to eliminate any possibility
of damage due to dirt or burrs, -

7. Remove the split pin, castellated nut and steel washer
that secure the piston and remove the pistan from the
rod. The piston ring should also be removed,

8. Slide the bearing assembly off the rod from the piston
end and remove the ‘Q’ ring.

9. Remove lipped scraper, which is a light press fit, from
bearing. From the insikde of bearing remove circlip, scraper
housing, scraper ring, flat metal washer, vellumoid washer,
gland seal and gland spacer.

10. The valve bhody, spool and inner tube assembly may
now be removed by a few light blows on a wooden block



inserted in the ball pin end and resting on the ball cup.
11. Remove the inner tube from the valve body. It is a
light press fit on the body and it should be removable
without undue force.

12. Slide out the spool assembly and remove the locating
sleeve, Extract the ball cup, Belleville washers and backing
plate by tapping the end of the operating sleeve on a
wooden block,

13. Remove the circlip from the valve body and slide out
the end cover. Remowve the ‘O’ rings from the end cover
and the bore of the valve body.

14, Unscrew the plug and pin at the cylinder end of the
valve body using a suitable Allen key and remove the
cylinder relief valve spring and ball.

15. On units of 2" cylinder bore, or above, a locating
collar is fitted. This locating collar and the locating pins
are a press fit on the valve body and should not be
removed unless loose or damaged.

16. Remove split pin from spool nut, unscrew nut and
remove the steel washer. The operating sleeve, spacer and
collar may now be removed. Slide off the reaction ring
and remove the 'O’ ring from its outer diameter. Remove
the spring and reaction washer and extract the small Q'
ring' from its location on the spool spindie.

Inspection of the Power Cylinder

t. Thoroughly clean all parts of the power cylinder and
inspect for wear and damage.

2. Examine the spool and body for burrs and scoring.
Burrs may be removed with a very fine emery cloth,

CAUTION: Do not round off the sharp edges on the valve
spocl or the operation of the valve may be
affected.

3. With all 'Q’ rings removed insert the spool into the

valve body and check its fit. With a light film of oii the

spool should pass freely through the body.

4. Inspect the mating surfaces of the operating sleeve and

locating sleeve for wear or damage. The surfaces should

be free from burrs and scores.

5. Check the fit of the operating sleeve in the locating

sleeve. The operating sleeve should slide freely within the

locating sleeve when tightly lubricated.

6. Examine the inner tube, piston, piston ring, piston rod

and bearing for wear or scoring and renew if necessary.

7. For rubber buffer type anchorage inspect the rubbers

and steel washers for wear or damage. Renew if necessary.

8. Normaly during an overhaul all 'O’ rings should be

removed and discarded with new rings fitted on

reassembly, Spiit pins should also be renewed on
reassembly..

Assembly of the Power Cylinder
(A} Valve Body Assembly.

.. Assernble the cylhinder relief valve ball and spring to the
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valve body and screw home the piug and pin.

2. i any of the locating pegs are loose or damaged,
replace with new pegs by tapping lightly into the holes
provided.

3. If the inner tube locating collar requires replacing,
assemble carefully under a smali press, or by a few light
taps with a wooden mallet, lining up the slot in the collar
10 the locating peg in the outer diameter of the valve
body. (This applies to units of 2 bore cylinders and
above only, %" and 1% bore units do not fit a locating
collar).

4. Assemble new 'O rings into the valve body and onto
the end cover, slide the end cover into the body and
secure with the circlip. Assemble a new ‘0’ ring onto the
outside diameter of the body.

CAUTION: Extreme care must be taken when fitting ‘O’

rings to avoid damage which would cause
subsequent ileakage.

8. Assemble the inner tube on the valve bedy or locating
collar it fitted. This is a light press fit and shouid be
assembled carefully by means of a few light taps with a
wooden mallet, lining up the slot in the inner tube with
the locating peg.

(B) Valve Spool Assembly

1. Fit new 'O rings to the spool and reaction ring.
Assemble the reaction washer, spring and reaction ring to
the spool. Both the reaction washer and reaction ring are
fitted to the spool chamfer first.

2. Assemble the collar onto the threaded part of the
spool and assemble the spacer to locate around the collar.
The spacer should be positioned so that the holes in it
line up with the corresponding holes in the valve body,
Assemble the operating sleeve on to the collar, fit the
steel washer and locking nut, Tighten 1o a torque between
110 to 200 Ib. {1.2 to 2.2 kgm) ensuring that the hole in
spool lines up with a slot in the nut. Fit split pin.

3. Grease the operating sleeve and slide the locating sleeve
over it,

(C) Piston Rod Assembhly

NOTE: To eliminate the possibility of damage to any
parts, assembly should always be made from the piston
end of the rod.

1. Insert a new gland seal, flat face first, carefully onto
the small end of the special toal then place the gland
spacer in position in the bearing. Insert the tool in the
bearing and press home the seal, using the other part of
the tool.

2. Insert vellumoid washer behind the giand seal. Back’
this up with a metal washer, square sectioned rubber
scraper, scraper housing and insert circlip Press home lip
scraper.

3. Assemble a new ‘O’ ring onto the outer diameter-of
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the bearing and slide the bearing onto the piston rod.
This operation should be carried out from the piston end
of the rod using a special taper sleeve tooi.

4. Assembie the piston ring onto the piston and then
assembie the piston to the piston rod flat face first, fit
the flat washer and castellated nut. Tighten the nut to
35—45 Ibs.ft., {(5—6 kgm) do rot overtighten, as this may
cause the piston to swell and bind in the tube. Fit the
split pin securely.

(D) Final Assemnbly

1. Compress the piston ring and slide the piston rod
assembly into the inner tube as far as it will go, locating
the recessed end of the bearing in the end of the tube.

2. Slide the spool assembly into the body, taking care to
prevent damage to the sealing edges. The assembly must
be positioned so that the small hole in the spacer locates
on the dowel in the end of the valve body.

3. Assemble the backing plate into the bore of the
operating sleeve chamfer first and ensurs that it is
correctly seated. Place two Belleville washers back to back
linner diameters together) into the recess of the basi cun.
A smear of grease will help tc retain the Belleville wasner
in position. Assemble the ball cup into the bal! CAp
holder ursing+a smear of grease again, Screw the ball cup
holder into the cperating sleeve for a few threads only to
retain it in position,

4. Hold the outer tube and slide the complete inner
assembly into the outer tube from the anchorage end.
Care should be taken to see that the hose ports in the
valve body line up radially with the ports in the outer
tube. Screw the bearing lock ring into the end of the
outer tube until the ports line up longitudinally and & slot
in the bearing is in line with the split pin hole. This
operation should be carried out with the power cylinder
horizontal otherwise the spool will tend to fall out of the
valve body.

5. Apply a liberal coating of grease to the spherical
surface of the manual ball pin and assemble through the
holes in the outer tube and sleeves, ensuring that the limit
peg is located correctly in the two elongated siots

MM thke'cup to its limit, using special tool. Screw
back one quarter turn and then line up the nearest slot to
the two holes drilled in the circumference of the
operating sleeve. This should provide the correct tersion
on the Belleville washers, Lock with the spring clip using
8 special tool. :

B. Assemble the next ball cup, with the larger outside

diameter and ensure that it is correctly located, Apply a
liberal coating of grease to the power ball pirt and
assemble it into position through the hole in the outer
tube.

7. Assembie the spacer and screw home the lock ring
using special tooi, first ensuring that the spacer and the
locating sleeve are in mid-position radially. The lock ring
must be tightened securely to ensure satisfactory locking

on the components between itself and the bearing.

8. Assemble the outer ball cup and place two Belleville
washers back to back {inner diameters together) into the
recess provided in the ball cup.

9. Screw home the end cover and then back off
one-quarter twm to provide the proper tension on the
Belleville washers. The reassembly of the unit may mean
that the end split pin holes now do not line up with the
slots. On no account may the lock rings be adjusted to
line up. Re-drilf split pin holes with 9/64" diameter drill
and fit split pins.

10. Screw in the grease nipples and apply a grease gun.
Assemble the two grease retaining pads and the two
spring covers.

11. For ball and cup type anchorage first slide the rubber
abutment cover and inner ball cup onto the piston rod.
Screw home the anchor ball and lock with the locking
pin,

Final assembly with the outer ball cup is made when
installing to vehicle. Grease spherical surfaces before
assembily.

For rubber buffer type anchorage slide on steel washer
and one rubber pad, flat face first, onto end of piston
rod. Final assembly of second rubber pad {reverse to first
pad} and steel washer 15 then made when installing to
vehicle and secured by the castellated nut. This nut
should be tightened until the outer steel washer is against
the shoulder provided on the piston rod and lock with,
split pin.

Refitting

Refitting is the reverse of the removal procedure,

Refill the reservoir with te recommended grade of oil
and bleed the system as foliows: —

1. Fill the reservoir sligntly higher than normal.

2. Start the engine and allow to idle for a short time.,

3. With the engine idiing turn the steering from lock to
lock a few times to expel ail air from the system.

4. Check the oil level in the reservoir and top up to the
correct level,

THE PRESSURE PUMP

The pressure pump which provides hydraulic pressure in
the system is the Hobourne — Eaton unit of the roller
type and incorporates a combined flow and relief valve.
The pump is mounted on the engine in line with the
alternator, replacing the alternator jack shaft drive fitted
to vehicles with standard steering,

OPERATION

Pressure from the pump is caused by six rollers in slots in
& circular carrier, keyed to the pump drive shaft. These
rollers circulate inside an eccentrically mounted cam ring.
Owing to the eccentricity, the gap between each pair of
rollers widens and narrows during the cyele, drawing oil
from the inlet side of the pump and forcing it to the flow
control vaive.
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DIAGRAM I.

Fig. 10

When the pump comes into operation, and oil flow
commences, a drop in pressure caused by the primary
orifice (A, Dia, 1, Fig.8) occurs. Qil at this lower pressure
passes through the secondary orifice (B) and enters the
chamber containing spring {D} (Condition in Dia. 1). This
pressure difference increases with the oil fiow causing the
control valve to move against the spring (D)} and when a
pre-determined flow has been reached the valve uncovers
the by-pass hole {C) leading te the intake side of the
system.

Any further increase in flow causes the by-pass hole to be
uncovered further and thus a constant flow is maintained
{Condition in Dia. 2).

Should the line pressure become excessive, the ball (F}) in
the valve moves against the spring {G) and oil flow from
the chamber containing spring (D} by-passes through the
annular holes {E) (Condition in Dia. 3).

When this occurs, a further pressure drop caused by the
secondary orifice (B) causes the valve to move up to its
normal by-pass position irrespective of the oil flow
conditions. As soon as the line pressure drops the ball

valve closes and the pressure difference is restored bring -

the constant oil flow back to normal.

REMOVAL

Disconnect the high and low pressure hoses at the pump
unions and the hose ends in a raised position to prevent
oil drainage. Alternatively, altow the oil to drain into a
clean container,

Release the four hose clips securing the flexible coupling

DIAGRA

DIAGRAM 3.

M 2.

Diagram showing the operation of the combined flow and and relief valve

to the alternator and pump.

Slacken the mounting strap and withdraw the alternator
away from the pump coupling.

Remove the pump coupling from the pump coupling boss.
Remove the setscrews and detach the pump and pump
mounting bracket from the engine.

Remove the setscew and lockwasher from the pump
shaft and withdraw the drive coupling. Collect the key
from the shaft,

Remove the bolts and iockwashers and detach~the pump
from the mounting bracket.
Withdraw the setscrew and lockwasher from the opposite
end of the shaft, remove the alternator coupling boss and
collect the key.

DISMANTLING, INSPECTION AND ASSEMBLY

NOTE: Thoroughly clean the exterior of the pump
assembly using care to ensure that dirt does not enter the
inlet or discharge holes.

During assembly o¢perations, extreme caution should be
used to prevent any dirt from entering the pump. All
parts should be lightly oiled before assembly.

Clamp body in vice,

Remove adaptor and gasket.

(NOTE: The Venturi director is pressed into the pump
cover and shouid not be removed).

Remove six socket head cap screws and lockwashers
securing pump body to cover, and remove pump from
vice. Separate cover from body vertically to prevent parts
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falling out. The shaft end protruding from the body
should be held in place durind this operation to prevent it
from coming away with the cover, and so causing internal
. parts to be dropped.

Remove "0’ ring seals from grooves in pump body.
Remove shaft, complete with carrier, from body. Remove
snap rings from shaft and slide carrier off and remove
drive pin,

Remove roler vanes and cam ring from body, and iift
out cam lock peq.

Remove oil seafls from pump hody and cover, ensuring
that no damage is caused to shaft bearings,

Remove valve cap, valve, and flow control spring from
pump body.

CAUTION. Place all parts where they witl not be
damaged or subject to contamination.

Wash all parts in a suitable solvent. Air dry or wipe clean
with a lint free cioth if air is not available.

Check pump body and cover for wear. Renew sither part
it faces or brushes are worn.

Grease lips of new shaft seals and assemble in body and
cover, with lips towards roller assembly. An Arbor Press is
generally employed with a 1.7/32" diameter piece of steel
bar as a press tool. Press in seals until they are fully home
but ensure seals are not crushed.

Refit the cam locking peg. Inspect the cam for wear and
replace if worn or damaged. Refit the cam with the slot
over the locking peg. Ensure that the cam is seated
correctly,

Insert the drive shaft from the seal side of the body,
ensuring that there are no sharp edges on the shaft to
damage the oil seal lip.

Refit the drive pin to the shaft and having inspected the
roller carrier, fit it in to position as shown in Fig4.
Ensure that the correct face of the carrier slots are driving
the rollers. Refit the snap ring.

Inspect the rollers paying particular attention to the finish
on the ends. Replace if scored, damaged or out of round,
refit the rollers.

Checkk the end float of the carrier and rollers in the pumg
body using feeler gauges and a straight edge across the
cam surface. If the end float exceeds .002” {.051 mm) the
rollers and carrier should be replaced.

Refit the flow control spring in the valve bore. The SPring
should be replaced if the tension is not between. 89 ib
(3.63 — 4.08 kg.) at 0.82"" (20.8 mm).

Refit the valve in the pump body with the exposed bali
bearing end entering last. Ensure that the valve is not
sticking. Refit the cap sealing ring and tighten the cap to
30--36 Ib.ft, {4.15—4.84 kg.M.)

Fig. 11

The rolter carrier and roflers in ROSsition

Fit new sealing rings to the pump body joint face, Fit the
thrust washer to the cover and refit the pump cover to
the body, secure with the six cover screws and tighten
evenly to a torque of 18 b ft. (2.49 kg.m.}.

IMPORTANT: Check the drive shaft rotation for freedom
after tightening the cover screws. There must be no
binding.

Renew gasket in groove on top of pump housing and
repiace adaptor.

REFITTING

Refitting is the reverse of the removal procedure.

NOTE: When tightening the pump/alternator coupling
clips the alternator will move approximately 1/16” (1.6
mmj} towards the flywheel.

It is therefore essential that the four coupling clips are
fully tightened before the alternator clamp strap is
secured,
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FRONT AND REAR SUSPENSION
AND HYDRAULIC DAMPERS

SPECIFICATION AND DATA

SPRINGS

Front Spring — Dual Rate
Make

Width

Spring eye centres — flat
Free camber

Camber under unladen static conditions
Total thickness

No. of leaves

Deflection under unladen static conditions
Diameter of shackle pin

Shackle clearance

Static load {uniaden}

Rear Springs — Single Rate

Make

Width :

Spring eye centres — flat

Free camber

Camber under unladen static conditions
Total thickness

No. of leaves

Breflection under unladen static conditions
Diameter of shackle pin

Shackle clearance

Static load unladen

Fox or Woodhead

4" {101.6 mm)

507 (1270 mm}

(Neg} 0.58" {14.5 mm}

{Neg} 2.68" (65.7 mmj

4.625" {117.5 mm} Later models,

12

2.0 (60.8 mm)
1.25" {31.7 mm)
0.014” (.35 mm)

2315 Ibs. (1074.6 kg)

Fox or Woodhead

4" 1101.6 mm}

62" {1574.8 mm}

{Pas) 0.97" (24.25 mm)
{Neg) 1.45" {36.83 mm)
5.3125" (134.9 mm)

13

2.45" (6223 mm)
1.25" {31.7 mm)
0.014" {.35 mm}

4678 los (21167 kg)

HYDRAULIC DAMPERS

Shock absorber — frant
Shock absorber — rear

DESCRIPTION

The road springs are semi—elliptical secured at the front
end by eye bolts through brackets attached to the chassis
frame, and at the rear end by shackle pins and shackles.
All shackles are adjustable for end float.

Armstrong Telescopic Dampers control the rear springs,
the front springs being controlled by Armstrong doubie
acting hydraulic dampers.

ROUTINE MAINTENANCE
EVERY 2,500 MILES (4,000 KM)

Shackle pins — Lubricate
Attach the grease qun to each shackle pin and lubricate

Armstrong D.A.5.12
Armstrong Telescopic AT 11

with the recommended grade of lubricant until the grease
is seen to exude from the spring side faces,

On vehicles fitted with automatic chassis lubrication this
operation will not be pecessary.

FIRST 5,000 MILES (8,000 K}

Spring Mountings

Check spring/axle mountings and tighten if necessary. It is
essential when carrying out this check that the vehicle is
in its normal riding position, that is, with the full weight
on the suspension. '

Hydraulic Dampers _
Check the front and rear damper mountings, In the
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instance of the front damper it should be noted that the
link pins are provided with two flats adjacent to the link
1o enable the pin to be held stationary whilst tightening
the securing nuts. It is essential that the wehicle is in its
normal riding paosition, that is, with the fu!l weight on the
suspension before carrying out this check.

EVERY 5,000 MILES (8,000 KM)

Road Springs

Clean off all road dirt from the road springs and spray
with penetrating oil. Shield the brake shoe assemblies
during the operation to prevent contamination of the
shoes with the oil spray.

Front Hydraulic Dampers

Check the fiuid level of the front dampers by removing
the filler/level plug situated in the body of the unit above
the operating spindle. Fill slowly with the recommended
damper fluid until the level rises 1o the bottom of the
orifice and refit the plug.

Fig. |

The fillerfteve!l piug

NOTE: Clean off all road dirt from the damper hefare
removing the plug to prevent the ingress of dirt into the
unit. '

Access to the filler plug is gained from underneath the
vehicle unless the road wheels have been removed.

Check the comdition of the rubber bushes in the link and
renew It necessary.

The rear dampers are of the sealeg type and no routine
- maintenance topping up is necessary or provided for.

EVERY 10,000 MILES {16,000 KM)

Road Spring Shackles

Check all spring shackles for end float, Slacken the two
pinch bolts adjacent to the two large self-locking nuts by
releasing the two smaller self-locking nuts. Tighten the
two shackle pin nuts until the washers between the spring
eye and shackle, and the chassis bracket and shackle are

equally nipped. Release the shackie pin nuts one flat to
obtain the specified clearance 0.014" (.35 mm).

Tap the end of each shackle pin Hghtly with a soft mallet
and check the clearance with a feeler gauge. Readjust if
required. Finally tighten the twa pinch bolts.

THE SHACKLE PINS

Hemoval

Jack up the vehicie and place suitable stands in position
to support the weight of the frame and iower the frame
on to the stands. Jack up the axie until the spring is free
of toad and remove 1me road wheel.

Disconnect the lubrication pipe from the shackle pin’ if
automatic lubrication is fitted.

Extract the split pirs, remove the nuts and withdraw both
the shackie pin clamoirg bolts. Withdraw the shackle pin
outwards.

Refitting
Ensure that the hote r the shackle is correctly aligned
with the hole in the nracket or the spring eye and insert
the shack!le pin.
Position the slots of the shackie pin in correct relation to
the clamping bolt hoies and fit the boit and nuts. Tighten
the inner nut oniy.
Adjust the shackle clearance as detailed in the 10,000
miles (16,000 km} Rouune Maintenance Service. Tighten
the outer clamping vboit nut and fit the split pins.
Reconnect the automatic Jubrication pipe,
f¥the shackle pins may oe rotated through 180° when
warn so that their life can be extended.
NOTE: If the lubricart pioe has been allowed to drain
during the shackle pi» removal. it will be necessary 1o
blggd the pipe before fitting as detailed in Section B
" Librication”.
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The road spring shackie

Frg. 2

1 The pinch bolt and nut 2 Shackle pin nut
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SPRINGS

Removal

Jack up the frame and axle (front or rear) and remowve
the road wheel as described under “Shackle Pin -
Remaval”'.

If removing a rear spring, remove the locknut and nut,
the washer and the lower mounting rubber from the stem
of the damper bottom mounting. Remove the nuts from
the four spring mounting bolts. Withdraw the four bolts
downward and remove the damper bottom bracket for
rear spring removal and withdraw the four bolts from the
top when removing the front spring and remove the
spring locating plate.

St.ipport the spring and remove the shackle pins as de-
scribed under “Shackle Pin — Removal’".

Lift the spring out from under the chassis.

Refitting

Refitting s the reverse of the removal procedure,
Re-adjust the shackle clearance as detailed under the
10,000 miles {16,000 km} “Routine Maintenance’’
oervice, Re-bleed the automatic lubrication pipe as
detailed in Section B “'Lubrication”.

NOTE: Springs should be fitted with the ctamp bolt nuts
towards the tyres.

Checking
Before refitting the spring, check the camber and static
load deflection to the figures stated in “Specification and

"

Data .

THE HYDRAULIC DAMPERS

Armstrong Telescopic At 11 dampers are fitted to the
rear springs and Armstrong D.AS. 12 Mydraulic double
action dampers to the front springs.

No adjustment of either type is required or provided for.
The only maintenance onecessary is the periodical
examination of the anchorage to the chassis and spring,
the fixing bolts being tightened as necessary and the
topping-up service to the front dampers.

Topping-up the Hydraulic Dampers

Disconnect the damper link. Remove the filler plug and
top up with the recommended grade of fluid; while doing
s0 move the lever to the full extent of the stroke to expel
any air which may be in the damper.

It is ESSENTIAL that the unit is perfectly clean before
carrying out any topping-up operation. Dirt which may
enter through the filler plug will seriously effect the
working of the internal valves.

Checking Resistance
If the damper does not appear to be working correctly, it
may be checked as follows:—

(i) Remove from the vehicle and clean thoroughly.

{iit  Secure the damper in a vice, operates to the fult
extent of s stroke. Hf movement is not even
throughout  the  full range, repiace with

reconditioned or a new unit. Renew rubber bush
mauntings if wormn or damaged. Under no
clircumstances must oil be allowed to contact the

bushes and any cause must be traced and rectified
immediately.
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CHASSIS FRAME

SPECIFICATION AND DATA

Wheel Base

Frame Width {front axie)

Frame Width {rear axle)

Front Overhang

Rear Overhang

Overall Length

Maximum Width {outriggers}
Maximum Width (engine covers)
Ground Clearance (transfer box)
Ground Clearance (rear axle)

300" chassis 330" chassis 360" chassis
16'3"(4.95m} 186" (5.625m) 18'6"(5.635m)
2°6%""{77 4cm) 2'6% '(77.4cm) 2'6% (77 4cm}
3'8"”"(111.7cm) 3B(111.7em) 3'8"(111.7¢cm)
6'10%"'(2.09m) B'10%"{2.09m) 6'10%''(2.09m)
811%"(2.12m) 7’3" (221m) 99" (2.78m) .
30'2%" (9.2m) 329" (9.98m] 360" {10.97m)
7'67{2.28m) 7'8%"(2.35m} 7'8%"{2.35m)
7'9%"(2.37m) 8'0"{2.44m) 8'0"{2.44m)
9%" (24 9em) 9%" {24 8cm) Q%" {23.4cm)
5% {13.9¢m) 5.7/8" (14.9cm) 5%" (13.9¢cm)

GENERAL DESCRIPTION

The chassis frame consists of two channel side members
upswept to clear the front and rear axle units. These two
side members are. braced by six tubular cross members,
To the rear end of the chassis is attached the sub—frame
carrying the engine, gearbox and radiator units. A further
channelled cross member is attached to the front of the
chassis frame and forms the mounting for the steering
unit, brake pedal bearing and valve, and accelerator

ROUTINE MAINTENANCE

FIRST 250 MILES {400 KM)

Check and tighten all phassis frame nuts and bolts
EVERY NORMAL DOCKING PERIOD

Recheck chassis frame mountings,

Frame Alignment—Checking
Al the chassis frame components are of the bolted

controt master cylinder,

The third cross member carries a relay lever assembly for
the handbrake operation. The cross member immediately
forward of the rear axle has cast ends which provide the
front support for the rear springs and attached to the
cross shaft are brackets carrying the rear brake operating
chambers and way shaft. The exhaust silencer is attached
by brackets to the rear cross member. ‘

construction type and are replaceable if damaged.

If the vehicle has been involved in an acecident which may
have caused possible distortion to the chassis frame, check
by placing the vehicle on level ground.

Check also against the figures given in the “Data’ section,
and in Figures 1,2 and 3,

Renew all faulty units and components, Under no
circumstances should the holes be drawn with a file or
similar tool to enable the bolts to be fitted.

It is important that all chassis frame nuts and BEALs be
fully tightened and re—checked after 250 miles {400 km)
Service, '
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ENGINE COMPARTMENT COVERS

ENGINE COMPARTMENT COVERS

THE ENGINE COMPARTMENT COVERS
{Double deck—chassis)

DESCRIPTION

The engine compartment covers consist of a one piece
fibre glass cover surround with a detachable bonnet. The
opening of the bonnet is deeper than on previous models
in order to provide better access to the engine and
transmission units.

A detachable side panel is provided in the left hand side
of the surround to provide access to the compressor drive
belts and timing chest. A louvered grill in the right hand
side of the surround provides the air intake for the
radiator.

THE FRONT PANEL

Removal

Raise the panel, after depressing the release button, by
lifting the handle set in the bottom edge.

Remove the two self—locking nuts and plain washers from
each of the five hinge brackets.

Extract the split pin and remove the plain washer and
clevis pin from the telescopic jack top pivot joint.
Support the panel in the open position, lift until the
studs in the hinge brackets are clear of the surround
structure and remove by withdrawing rearwards.

NOTE: On vehicles equipped with engine compartment
illumination lamps it may be necessary to detach the
lamp holders by withdrawing the fixing screws to gain
access to the hinge bracket nuts.

Refitting

Refitting is the reverse of the removal procedure.

The Front Panel Catch — Adjustment

Release the two catch securing nuts and utilizing the
elongated holes in the bracket adjust until the bonnet will
lock without rattle.

THE COVER SURROUND

Removal

Disconnect the rear lamp cables (these may wvary with
body types). On vehicles equipped with plug and socket
connectors unscrew the locking ring and withdraw the
plug with attached cables.

Remove three setscrews, cup washers and rubber washers
from the right-hand and left-hand side mountings and
three setscrews from the rear cross frame mounting.
Remove the oil bath air cleaner intake pipe, release the
radiator filler cap hose clips and detach the hose
connection.

Remove the cover surround.

Refitting
Refitting is the reverse of the removal procedure.

THE SIDE PANELS

Removal

The left-hand side panel is retained in position by three
budget locks, Insert the key and turn anti-clockwise to
remove.

The radiator air intake grill is secured by ten self-tapping
‘serews. Withdraw to remove the grill.

Befitting

Refiktiin . is‘the reverse of the removal procedure.
Cmemgvine condition of the rubber sealing strip when
Jyenmng the left-hand panel. Renew if damaged or worn.

THE TOP COVER JACK

Removal

Raise the top cover. Extract the split pins, plain washers
and clevis pins from the top and bottom jack pivots and
remove the jack. It will be necessary to support the top
cover when the jack is removed,

Refitting "
Refitting is the reverse of the removal procedure

Adjusting

Adjust by increasing or decreasing the adjustable eye bolt
extension from the jack, release the locknut and adjust
the length of the eyebolt centre to the end cover locknut
face to a dimension of 2" (60.8 mm).

Refit the jack to the cover and make any minor
adjustments necessary.

NOTE: Any adjustments made should ensure that the
cover is maintained in the open position without any free
movement whilst retaining the fully closed position.

THE ENGINE COMPARTMENT COVERS

(Single deck chassis.)

The engine compartment covers on the 'FLEETLINE'
single deck chassis are component parts of the body
structure,

All detail reference for these items should be made to the
Coachbuilder.

FIBRE GLASS COMPONENT REPAIRS

Any accidental damage sustained by the fibre glass panels
and components can be easily repaired by the normal
fibre glass repair procedure.

For the convenience of those operators not having the
necessary equipment, a Factory Repair Service is available
details of which can be obtained on application to:

THE SERVICE DEPARTMENT

DAIMLER TRANSPORT VEHICLES LIMITED
COVENTRY, ENGLAND™
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ELECTRICAL SYSTEM

ELECTRICAL SYSTEM

DESCRIPTION

The electrical eguipment, manufactured by C.A.V.
Limited, operates on a 24 volt system, power being
generated by an alternative current generator mounted on
the engine. The four 6 voit batteries are mounted in a
carrier forward of the rear axie.

The contral board, battery isolation switch, and the
booster socket are mounted as follows: —

Fleetline — Double Deck
On a bracket attached to the top flange of the right-hand
frame side memhber forward of the rear bulkhead.

Fleetline — Single Deck

In a hox attached to the side of the right-hand frame
member forward of the rear bulkhead.

Accetitbiiity to the components is provided by the
Coachbuilder,

Components may be mounted on the left-hand side of the
vehicle at QOperator’s request,

The combined switch/fuse board mounted in the drivers
~compartment, the exact location being to Operators
requirements, contains the start, panel, and road lamp
switches; oil, air and alternator monitor lights and the
two switches for engine start and stop controi.

Fig, 1 Location of control board battery isolation switch
and booster socket {(when fitted). (FLEETLINE

doubla deck chassis)
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Fig. 2 Location of control board fuse box

The instrument panel mounted on the column below the
steering wheel contains the electric speedometer and air
pressure gauges with the gear control switch attached to
the left hand side of the panel, the horn button and
automatic cancelling flasher switch being attached to the
right hand side of the panel.

The head lamp dipper switch is mounted on a bracket
attached to the forward frame cross member and is
controlled by a foot operated plunger located in the floor
board to the left of the steering column,

The engine stop solenoid and relay are mou on
brackets in the engine compartment adjacent to tt . -td
fHlywheel.




ELECTRICAL SYSTEM

The single horn is mounted on a bracket attached to the

right hand frame side member located under the driver's

floor plates, Twin horns are available if required.

A second “emergency’’ stop button may be mounted in

the rear af the vehicle operating in conjunction with the

engjine stop sclenoid.

Further safety switches are instalied which will prevent

the engine being started when:

{1} The engine compartment cover I5 raised,

{2) The gear seiector switch s In any position other
than neutral.

The reversing light operates automatically when the

reverse pear 158 selected and an under engine cover light

can be fitted to operate when the cover is raised. The

light is automatically extinguished when the cover is

lowered.

Two or four headlamp systems are fitted to suit

individual operators requirements, With the four headiamp

system, the two outer .lamps have main and dipped

{meeting) beams, the two inner lamps having main beams

only; operation of the dipper switch to the dipped

position extinguishes all main beams, current being

supplied to the dipped filaments only. Ail chassis

components including head, side and fog lamps (when
fitted} are to the Daimler specification and all hody
details including stop, tail and direction indicator lamps
are to the Coach Builder's specification.

ROUTINE MAINTENANCE

WEEKLY

Battery — Electrolyte Level

Check that ail battery terminals are clean and tight. Wipe
away all moisture and dirt from the tops of the batteries,
remove the filler plugs and check the electrolyte tevel.
Add distilled water only to bring the level to 4" {7 mm)
above the separators.

NOTE: Under no crrcumstances must tap water be added
otherwise damage will be caused to the plates,

WARNING: Do not use a naked light when checking the
electrolyte level since the escaping gas is highly
inflammabie,

EVERY 50,000 MILES {80,000 KM)

The Electrical Wiring System
Check al wiring connections and tighten as necessary,

BATTERY

The four 6 velt batteries are mounted in a carrier forwarad
of the rear axle,

All maintenance and removal can be carried out through a
trap in the floor of the vehicle or by raising a panel in
the body side.

Chiecking the Specific Gravity

Ftpmuve’ the vent plugs. Insert an accurate hydrometer
into each cell in turn and withdraw sufficient electrolyte
to enable a reading to be recorded. Specific gravity should
be between 1.270 and 1.280 in temperate climates and
1.200 — 1.220 in tropical conditions. If the electroyte
levei is too low 1o aliow a reading to be taken add
distilled water to the specified level and recharge for haif
an hour before taking a fresh reading.

CHARGING FROM AN INDEPENDENT SOURCE
Charge at 15 amps until the specific gravity in each cei,

shows no rise after three hourly tests.

If the temperature when taken with a thermometer rises
above 110°F in temperate climates or 120° under
tropical conditions during charge, interrupt the charge
until the temperature of the electrolyte has fallen to the air
temperature. Should tne specific gravity of any cell be
outside the limits specified by the battery manufacturer
on completion of charge, a correction must be made.
Raise by adding electrolyte with specific gravity 1.350 at
60°F and lower by adding distilled water. Always maintain
level to %" (7.0mm) above separators.

-BATTERY STORAGE

To ensure that they are maintained in the best condition,
lratteries should be regularly charged and discharged.

If the wvehicle is to be out of commission for some time
and the batteries are to be stored, check that they are
fully charged and given a refresher charge at the normal
charge rate every month.

SWITCH/FUSE BOARD

The combined switch and fuse board is hinged to allow

access 10 the switch and panel connections warning light

to the four fuses. The circuits covered by the fuses are: —

{i}  Auxiliaries. Horn, Direction Indicators, Stop Lamps
and Gear Change Control.

(it} Fog Lamps.

{in} Side and Tail Lamps.

(iv) Head Lamps.

To lower the switch/fuse panel, remove the two chrome
thumbscrews and lower the panel to the hinge stop.
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Fig. 4 The panel lowered to gain access to the fuses (shown
in chassis form)

FUSES

To repair

To repair a blown fuse, lower the switch/fuse panel to the
horizontal position. Press down the extended portion of
fuse- holder and remove portion of blown fuse. Replace
with new wire, Spare fuse wire is carried on a post
attached to the instrument panei.

NOTE: Always replace a blown fuse with wire of the

ELECTRICAL SYSTEM
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5 The panel iowered to gain access to the monitoring
lamps (shown in chassis form)

same value. Under no circumstances should wire of a
heavier gauge be used,

MONITOR LAMPS

Heplacing Faulty Bulb

Lower the switch/fuse panel ta the horizontal position.
Unscrew the bulb from the holder and replace with a
bulb of the same wattage.

C.A.V. A.C.7/B ALTERNATOR

DESCRIPTION

Alternator

The alternator is a three phase machine of the revolving
field and stationary armature type and is self—limiting in
current output. Built—in rectification of the generated
alternating current s provided by means of six silicon
diodes contained within the slip ring end shield and
connected in a three phase bridge circuit between the
stator and output terminals. A second rectifier bridge is
formed by using three auxiliary low current diodes in
conjunction with three of the six main diodes and this
supplies the energy for the alternator field coil via the slip

ring and brushes. A 1.0uF. capacitor is mounted in the .

stip ring end shield and is connected across the output to
protect the diodes from any high transient wvoltages
generated within the alternator system by the switching
of transient loads.

The rotor and stator are housed between end shields and
the rotor shaft is carried in a roller bearing at the drive
end and a ball bearing at the slip ring end. The drive end
bearing ts capped and is secured by a clamp plate and

circlip. The slip ring end bearing is secured on the rotor
shaft by a circlip and clamped in the housing by a clamp
plate.

The electrical output of the machine is delivered through
a five-position terminal block housed in a formed well in
the slip ring end shield and is connected as follows:—
Alternatar terminal D + Main positive dc output
Alternator terminal D - Main negative dc output
Alternator terminal A - Alemator field positive
connection

Alternator field negative
connection

Alternator terminal F -

440 Regulator

This is a fully transistorised voltage regulator with no
maving parts, requiring no service attention and is
non-repairable. The transistors, diodes and resistors are
mounted on a printed circuit base contained within a
sealed aluminium case that is suitably finned for
maximum heat dissipation. No cut-out relay is required as
the rectifier bridge in the altemator prevents current
flowing from the battery through the stator when the
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Fig. -6 Theoretical circurt disgram of the alternator and 440 reguistor

alternator is stationary or when generating less than the
battery voitage. Because the aiternator is self-limiting in
current output, the reguiator has only to contol voltage
which it does by regulating the altermator field current
and thus the output voltage,

Three different voltage settings are available on terminals

marked HI {high} MED {medium} and LO (low}, to vary

the output for different circumstances such as changes in
requirements, ambient temperatures, electrical loadings
efc.

450-1 Control Board

Basically this consists of a 440 reguiator with a separate
moulded base and cover. An ammeter shunt is fitted and
four main and five auxiliary terminals are provided.

448/2M Fast Fuse

A spacially designed fast acting fuse for the protection of
diodes etc, in the alternator system in the event of
accidental reversed battery connections. {t consists of a
high purity silver strip surrounded by a fine guartz sand
and enclosed within a cylindrical ceramic body. The
design of the silver strip and accurate machining to
tolerances of one ten thousandths of an inch ensures that
the current restricting section of the fuse link ruptures at

high spe&c{,,-i,ﬁ;*:advance of the first peak of the fault
current. ’

Fig. 7

The fuse box show with the covar rermoved

A Main fuse
B Spare fuse



WARNING: It is ESSENTIAL when testing the vebhicle
electrical system with a high voltage insulation tester of
the megometer type that all connections to the alternator,
and control board are disconnected. This is most
important as transistors are incorporated in the control
board. 1§ this procedure is not carried out damage may
result to the transistors due to the high output of the test
generator,

General Precautions

Although the transistorised requiator offers many
advantages such as reliability, long life, consistently
accurate regulation, smatl size etc., the transistors in the
regulator and the diodes in the alternator are sensitive to
voltage changes and high temperatures, it is therefare
essential that certain precautions are taken to avoid
irreparable damage to the system when carrying out
matntenance,

1. Should it be necessary at any time to disconnect a lead
from the system it is essential that the engine be shut

ELECTRICAL SYSTEM

down to avoid damage to the system.

2. Whenever a lead is disconnected it should be identified
N relation to its terminal to facilitate accurate
reconnection, particularly in  regard ta regulator
connections. Short circuiting or reverse polarity, no
matter how brief, will cause immediate and permanent
damage to transistors and diodes.

3. The bartery must NEVER be disconnecied whilst the
alternator is running, nor should the battery be connected

into the system without first checking for correct poiarity
and voltage.

Routine Maintenance

General routine maintenance is not necessary.

Periodically check that the alternator and the control box
are free from build-up of dirt.

Keep the alternator clean with a cloth moistened in
parrafin or white spirit. Ensure that the ventilation sots
and air spaces are clear and unobstructed.

DATA

VOLTAGE {Nominal}
MAXIMUM QUTPUT
Cold
Hot

CUTTING-IN SPEED {ALTERNATOR)
Cold
Hot

BRUSH SPRING-LOADING
MINIMUM USABLE BRUSH LENGTH

SLIP RING MINIMUM DIAMETER

Checking Operation of System “in situ’”

The ACJVB battery charging system is 5o designed that a
flow of current indicated either by the extinguishing of
the warning light, or as shown on the ammeter, is
sufficient evidence that the system is in proper working
order. '

Accordingly, no open circuit, voltage, or current output
checks should be performed on the installation.

UNLESS: —

1. The warning light fails to illuminate when the
alternator is stationary and the warning light switch is
closed, or fails to extinguish when the alternator is
running.

AC7B AC7B

Standard Aiternator Low CIS Alternator
24 volts 24 volts

o04A @ 27 .5V B2A @278V

58A @ 27 BV 4bhAa @ 275V

5680 rpm 430 rpm

600 rpm 485 rpm

8-100z (227-283g} B-100z {227-283g}

5/16 inches {7.9mm) 5/16 inches (7.9mm]}

0.875 inches (22.22mm) 0.875 mches {22 .22mm)

2. No charging current shows en the ammeter,

3. The battery is flat, indicating insufficient charging
current,

4. The battery is “boiling”, indicating loss of voltage
control.

If any of the above conditions appear in the charging
system, the procedure indicated in the “Fault Finding”
Section of this manuat should be followed in order to
trace the source of trouble.

Alternator System
In order to simplify fault finding "'in situ” on the AC7B

battery charging system, the fault finding chart Page R.8 has
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FAULT FINDING CHART

WARNING LIGHT DOES NOT APPEAR WHEN STAHT—-I

SWITCH IS CLOSED.

WARNING LIGHT DOESNOT GO QUT WHEN ENGINE IS.—+

ARUNNMING. -

WARNING LIGHT GOES CUT BUT ALTERNATOR
DELIVERS REDUCED OUTPUT AND WILL ONLY
PROVIDE FULL OQUTPUT AT APPROX. MAXIMUM
SPEED, '

WARNING LIGHT FLASHES INTERMITTENTLY WHEN

BATTERY I§ FULLY CHARGED AND NO LOADS ARE___

SWITCHED IN.

BATTERIES OVERCHARGING.

CHECK WARNING LIGHT BULB — CHANGE IF FAULTY,

NG FAULT DISCOVERED.

b |

CAREFULLY CHECK ALL REGULATCOR, ALTERNATOR
AND BATTERY CONNECTIONS.

NO FAULT DISCOVERED.

»_

OPEN START SWITCH, DISCONNECT “F” LEAD AT
REGULATGR AND CLIP LEAD TO REGULATOR
NEGATIVE TERMINAL, CLOSE SWITCH. IF WARNING
LIGHT ILLUMINATES REGULATOR IS FAULTY, IF
WARNING LIGHT DOES NOT LIGHT, ALTERNATOR 1S
FAULTY.

CAREFULLY CHECK ALL REGULATOR, ALTERNATOR
AND BATTERY CONNECTIONS.

T
NO FAULT DISCOVERED.

+

" OPEN START SWITCH, DISCONNECT “F" LEAD AT

REGULATOR AND CLIP LEAD TO REGULATOCR
NEGATIVE TERMINAL CLOSE SWITCH AND RURN
ENGINE AT FAST IDLE.

IF NO CHJTPUT APPE ARS IF DUTPUT APPEARS

& +

ALTERNATOR IS FAULTYJ] IREGULATOR IS FAULTY.

REMOVE ALTERNATOR FROM INSTALLATION AND
APPLY OPEN CIRCUIT DICDE CHECK.

CHECK FOR EXCESSIVE

RESISTANCE N |isieseans

REGULATOR NEGATIVE

SENSING LEAD.

REGULATOR

15 FAULTY
CHECK REGULATOR

POSITIVE SENSING LEAD :
AND ITS CONNECTION AT 'F NOFAULT
REGULATOR.
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Fig. &8

1 Terminal cover
2 Terminal screw
3 Stator lead connections
4 Slip rings
5 Rotor assembly
&6 Bearing clamp plate
7 Bearing spacer
B8 Bearing — drive end
9 Circlip

10 Qil seal

1 Drive end shield

12 Setscrew

13 Split pin

14 Nut

15 Clamp plate securing screws
16 Woodruff kay
17 Drive end shield securing screws

been designed to cover almost all the electrical faults that
could be encountered in service operation of the system.
No test equipment is required other than the ammeter
fitted In the charging system. Simply look for the
sympton listed on the left of the chart that is applicable
to the installation under test, and then carry out the step
by step procedure linked to the particular symptom until
the fault is located.

The instructions contained in the chart must be followed
implicitly; any errors or divergence from the listed
instructions will almost certainly give false readings or
result in damage to the installation. For sl! terminal
connections refer to the wiring diagram Fig. 27

BE CAREFUL TO MAKE THE CORRECT
CONNECTIONS TO THE REGULATOR. WRONG
CONNECTIONS OR SHORT CIRCUITS, NO MATTER
HOW BRIEF, CAN CAUSE IRREPARABLE DAMAGE.

Removal

Disconnect the battery.

Remove the cover and disconnect the cables from the
alternator. Note the location of the cables for reference
when refitting, _

Detach the drive shaft, release the clamp strap bolt and
withdraw the alternator.

Exploded view of the C.A. V. AC7/8 alternator

18 Stator

19 Bearing clamp plate
20 Slip ring end bearing
21 Circlip

22 Slip ring end shield
23 Sorews

24 Clamp plate securing screws
25 4 B A, nuts

26 Brushes

27 Brush spring

28 Terminal screw

29 Seal

30 Brush cover

31 Brush leads

32 Brush holder

33 Brush holder plate
34 Cable guide

Dismantling

NOTE: Before dismantling, lightly scribe a guide line
across the edge of both endshields and the stator to
ensure correct alignment of endshields and stator when
assembling the alternator.

Refer to Fig. 8 for location of numbered companents.

1. Remove split pin {13) and nut {(14) and remove the
drive shaft coupling {not shown in illustration). Remove
waodruff key (16).

2. Unscrew the securing screws of the slip ring end brush

cover (30) and remove the brush cover from the end
shield (22},

3. Lift the brush springs {27), withdraw the brushes {26}
and disconnect the brush leads {31) from the brush
holders (32] by removing the two screws (28) and
washers. Identify the leads in relation to the brush holder
to facilitate correct re-connection, '

4. Unscrew and remove the two nuts {25) and washers
securing the brush holder plate {33). Remove the brush
holder plate.

5. Remove the three screws {24} and washers from the
base of the slip ring compartment,

6. Remove the eight screws (17) and washers securing the
drive end shield and ease off the end shield {(11) complete
with the rotor assembly {9}. The end shield is notched to
permit the use of a screwdriver to help ease the end
shield from the stator.
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NOTE: Handle the rotor assembly with great care and in
particular avoid any damage to the slip ring assembly
when withdrawing the rotor assembly from the stator,

7. Remove the three screws and washers securing the
stator lead connections {3} to the heat sinks.

8. Remove seven screws (23) and washers and separate
the slip ring end shield from the stator,

9. Remove the four screws {15} and washers securing the
drive end shield {11} and the bearing clamp plate {6}, and
separate the drive end shield from the rotor assembly.
The outer cage of the drive end roller race will be
retained in the drive end shield. Do not remove the outer
cage of the bearing unless the bearing requires renewal,
The cage may be removed by striking the inside edges of
the drive end shield sharply against the corner of a
suitable soft wood block. The bearing cage is a slide fit in
the end shield and after several sharp blows in this
manner will separate from the end shield,

10. if the oil seal (10} is suspect it may be levered out
from the inside of the drive end shield and discarded.

11. To remove the roller race from the drive end of the
rotor shaft fast remove the circlip {9}). Draw the inner
race of the roller bearing off the shaft by inserting three
% UNF screws into the three inner holes tapped in the
bearing clamp plate (6). To ensure that these screws do
not foul the ends of screws securing the fan to the rotor
claws the énds of each screw should have a 1/32Zinch
chamfer. Tighten each alternate screw in turn until the
rolier bearing inner race is free of the rotor shaft,

12, Remove the three % UNF screws used to detach the
inner race and detach the bearing spacer {7) and clamp
plate {6}.

13. Do not remove the slip ring end bearing (20) unless
the bearing is suspect. |f the bearing requires renewal it
may be renewed as follows: —

fa) Remove the bearing circlip {21) and ease it carefully

over the slip rings to prevent any scoring of the slip

ring surfaces,

{b) lnsert two 5/16 UNF screws into the twa holes
tapped in the bearing clamp plate {19). Tighten
each screw alternately and draw the bearing off the
shaft. Do not damage the surface of the slip rings in
this operation.

(¢} Remove the two 5/16 UNF screws used to draw the
bearing off the shaft and detach the bearing clamp
plate from the rotor.

NOTE: Do not remove a heat sink assembly from the Slip

Ring End Shield unless it is established that there is a

fault in one or more of the diodes. Accordingly, the

diodes should be subjected to the tests detailed on Page R.1z
under Slip Ring End Shield in the Component Testing
section of this manual. If a faulty diode is detected,
proceed as instructed in the Inspection and Repair
Saction.

Inspaction and Repair
All parts . which require cleaning should be cleaned and

then each part should be inspected overall for signs of
cracking, corrosion, serviceability of threads where
applicable, and any evidence of excessive wear., When
renewing defective parts refer to the Service Parts
(Publication No. 4208} for the particutar machine.
Remove foreign material from the rotor shaft and stator
frame using a clean non-fiuffy cloth moistened with white
SPIrit,

CAUTION: Spirit must not be allowed to contact leads of
stator and must not contaminate the protective coating of
the rotor core.

Examine the windings of the stator for security, condition
of finish and freedom from contamination. Inspect the
stator leads for security and deterioration of insulation.
Check that the slip rings are concentric within 0.002
inches (0.05mm) and examine them for pitting or scoring.
If skimming is required mount the rotor in a suitable
lathe using the bearmng journals of the rotor shaft for
location. Lightly skim the slip rings with either a diamond
tool or a highly finished tungsten carbide tipped cutting
tool. Remove the minimum amount of metal to ensure a
fine finish and maintain concentricity to within 0.002
inches (0.05 mm). Minimum permissibie slip ring diameter
is 0.875 inches {22.22 mm),

When handling the rotor, special care must be exercised
to ensure that the surfaces of the slip rings are not
damaged and that the position of the slip ring shaft,
which is an extension of the main rotor shaft, is not
disturbed. If these precautions are not carried out it is
possible that eccentricity of the slip rings may be caused
and this will lead to eary failure in service of both
brushes and slip rings. 1t is therefore recommended that
the concentricity of slip rings be finally checked prior to
final assembly. {The maximum permissible eccentricity is
0.002 inches (0.05mm)).

Brushes must be renewed if wom below 5/16 inches (7.9
mmj in length,

Check circlips and brush springs for correct tension and
renew all defective items. Brush spring pressures should be
within the limits of 8-10 0z {(227-283 g).

Inspect the bearings for serviceability and reject a bearing
that is defective on any count. The slip ring end bearing
is a sealed type and cannot be lubricated, in consequence,
any sign of dryness or over-heating necessitates renewal of
the bearing. Although not obligatory, it is good practice
to renew bearings at major overhauls to ensure complete
reliability in service,

Examine all sub-components, not dismantled, for security
and condition,

Heat Sink Remowal

Individual diodes cannot be removed. If faulty, the heat
sink assembly of three diodes and heat sink {Fig 9} must
be changed. The replacement heat sink is supplied with
lengths of wire attached to the diodes. Individual wires
can be cut to suit the point of connection.

To remove a heat sink, proceed as follows:



1. Scrape away the plastic compound from the main
terminal tags. Unsolder the diode teads and separate the
three leads on both main terminals. Free the lead on the
faulty heat sink from the securing sleeve.

2. Cut the lead or leads from the auxiliary diode about .
to 1 inch from the diode. Disconnect and remove the
leads from the thermostat if fitted,

3. Remove the fixing screws, washers and insulating
bushes. One fixing screw secures the lead to the terminal
R and consequently has only one insulating bush and a
spacer.

4 Withdraw the heat sink,

Sapd TERMIMG
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Fig. & Heat sink assembly

Heat Sink Replacement

1. Fit the new heat sink in position (Fig 9). Place the
main leads one to the right end and one to the left and
pass themn through the securing sleeve.

2. Replace the insutating bushes, washers and fixing
screws and secure the screws.

NOTE: The fixing screw nearest the terminal block on
the right hand side (Fig 9} secures the lead from terminal
R and consequently has only one insulating bush and a
spacer,

3. The main diode leads must be cut so that when the
end is bared the bared end of the cable is flush with the
end of the terminal. Solder the three leads to the
respective terminal. |f fitted, the capacitor leads are
soldered to the main terminals. Replace the thermostat
leads, if fitted.

4. To connect the auxiliary diode lead or leads to the
severed leads, slide a small length of glass sleeving of
suitable diameter over the lead to be joined. Cut the lead
from the diode allowing sufficient for owverlap. Lightly
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twist the bared ends together and solder the joint, Slide
the glass sleeving over the joint and seal the ends with ICI
Silcoset 151,

5. On the ventilated alternators, fill the entire terminal
block, covering all terminals, with ICI Silcoset 151.
{Silcoset 151 must not be used on totally enclosed
atternators).

COMPONENT TESTING

Equipment Required:

1, A British Standard first grade moving coil dc

ammeter D-100 amperes range.

Avameter or similar test meter.

100 volt Megohm meter or similar non-destructive

100 volt Flash Tester.

4, 24 volt battery capable of supplying at least 40
amperes at 24 volts,

5.  Adjustable carbon pile resistor or similar adjustable
resistance capable of carrying 40 amperes.,

L N

Stator

Insulation Testing

Subject the stator to an insulation test at 100 volts
between the terminal end of each lead and the frame
using the 100V Megohm meter. The resistance should be
10 megahms minimum, [|f necessary, clean and
thoroughly dry the stator and again check the insulation
resistance.

Continuity Test :

Connect a 24V supply in series with a variable resistor
and an ammeter to any two of the three-phase leads. Pass
a current of 40 amperes through the windings and
measure the volts at the leads. Repeat the test on each
pair of leads. The indicated voits should be the same each
time, in the range 6.2 to 6.4 volts, If the result in each
test is not the same, change the stator.

Rotor

Insuiation Testing

Subject the rotor to an insulation test at 100 volts
between each slip ring and the shaft using the 100V
Megohm tester, The resistance should be 10 megohms
minimum. If necessary, clean and thoroughly dry the
rotor and again check the insulation resistance,

Continuity Test

Using a suitable meter, measure the resistance between
the slip rings. Ensure the rings are clean and free from
grease. The resistance should be between 143 and 16
ohms. In later production models the resistance should be
between 95 and 105 ohms. Because of the wide
difference in these test figures it will be immediately
apparent which madel is being tested.
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Slip Ring End Shield
Diode Testing

Check each diode in the assembled heat sinks by using a 44-48 watt lamp connected in series with a probe in the positive
line of a 24-volt supply and a second probe connected to the negative line of the supply.

The tests in the foliowing table will indicate faulty diodes:

TesT| POSITIVE PROBE NEGATIVE PROBE DIODE SERVICEABLE
No.| CONNECTION CONNECTION UNDER TEST INDICATION
: EACH HEAT
SINK IN TURN D+ POSITIVE LAMP {LLUMINATED
2 D+ EACH BEAT
SINK IN TURN POSITIVE NO ILLUMINATION
3 D- EACH HEAT
SINK IN TURN NEGATIVE LAMP ILLUMINATED
4 EACH HEAT
SINK IN TURN D- NEGATIVE NO ILLUMINATION
5 EACH HEAT
SINK IN TURN ‘A" TERMINAL AUXILIARY LAMP [LLUMINATED
6 ‘A" TERMINAL EACH HEAT
| SINK IN TURN AUXILIARY NO ILLUMINATION

If any diode is faulty, change the heat sink containing the faulty diode.

Reassernbly

Normal workshop practice should be followed, taking care
to keep all components, tools and working surtaces clean,
dry and free from grease. For the purpose of these
assembly instructions it is assumed that the altermator has
been completely stripped, with bearings and oil seals
removed from the rotor shaft.

Although the bearings and oil seals may appear
satisfactory it is strongly recommended that they are
renewed when the alternator is stripped for a major
overhaul. New ‘O’ sealing rings and gaskets must be fitted
when assembling the alternator.

t.  Offer up the slip ring end shield (22} {Fig 8) to the
stator, positioning the end shield so that the
previousty scribed lines on the end shield and stator
align with each other.

2. Fit and securely tighten the eight screws (23) and

' washers securing the slip ring end shield to the
stator.

3.  Fit the three screws and washers through the stator
lead connections {3}, fit the nuts and washers and
tighten securely,

4, Fit the bearing clamp plate {16) over the drive end
of the rotor shaft with the coned side facing
towards the rotor.

Fit the bearing spacer (7} aver the shaft with the
chamfered side facing the rotor.

Thoroughly grease the inner race of the drive end
bearing (8} with Aero Shell 6B, or Starfak Special,
or Mobilgrease 384 and then fit the inner race over
the rotor shaft. Carefulty press or drive the inner
race fully home along the rotor shaft using a brass
or copper drift to prevent damage, Secure the inner
race in position with the bearing retaining clip (9).
Fit the outer race of the drive end bearing into its
position in the drive end shield and tap it fully
home with a brass or copper drift to avoid damage.
Lightly grease with Aero Shell 68, or Starfak
Special or Mobilgrease 384,

Lightly grease the inner lip of the oil seal {10) with
Duckhams KG 25 grease and fit the oil seal into
position in the drive end shield {11}, ensuring that
the lips of the oil seal face outwards towards the
drive puley.

Otffer up the drive end shield to the rotor assembly,
taking care that the screw holes in the bearing
clamp plate {6} coincide with the screw holes in the
drive end shield, Ensure that the rotor shaft slides
smoothly through the oil seal in the drive end shieid
without damage to the oil seal, Carefully ease the
drive end shield into position so that the bearing



10.

11.

12,

13,

14.

15.

18,

outer race fits snugly over the rotler bearing inner
race. Engage the four screws (I5) and washers
through the drive end shield into the bearing clamp
plate and securely tighten the screws, Tighten each
diametrically opposite pair of screws in turn to pull
the bearing clamp plate up evenly,

Fit the bearing clamp plate {19) over the slip ring
end of the rotor shaft with the lipped side of the
plate facing the rotor and the recessed side facing
the slip rings.

Carefully manipulate the slip ring end bearing (20)
over the slip rings to avoid damage and then drive it
fuHy home on the shaft, using a brass or copper
drift to avoid damage. Secure the bearing in place
by fitting the bearing retaining circlip (21} in its
groove in the rotor shaft,

Mount the assembled stator and slip ring end shield
on the bench so that the terminal box is uppermost.
Rotate the rotor so that the three holes in the stip
ring end bearing clamp plate {19) are positioned at
2 o'clack, 6 o'clock and 10 o'clock respectively.

. Keep the holes so positioned and check that the

guide line scribed on the drive end shield will aiign
correctly with the scribed line on the stator.

Offer up the assembled rotor and drive end shield
to the assembled stator and slip ring end shieid,
Carefully guide the slip rings through the end shield
to avoid damage to the rings. The holes in the slip
ring end bearing clamp plate should coincide with
the three holes in the brush compartment of the
end shield and the scribed lines of drive end shield
and stator align with each other.

Fit the eight screws (23) and washers into the drive
end shield and secure the end shield to the stator.
Tighten each opposite pair of screws securely to
ensure that the end shield is evenly tightened into
position on the stator.

Fit the three screws (24} and washers through the
three holes in the base of the brush compartment.
Ensure that the slip ring end bearing clamp plate is
correctly positioned, engage the screws with the
threaded holes in the bearing clamp wplate and
securely tighten the screws. After tightening the
screws, spin the rotor and check that it spins freely,
{Any fault will necessitate dismantling and
rectification). | |
Wipe out any surplus grease that may have found its
way into the brush compartment. Inspect the slip
rings and ensure that they are clean and undamaged.
{Any damage to the slip rings will necessitate
dismantling and rectification as laid down in the
section Inspection and Repair,) Fit the brush haolder
plate (33}, straight edge towards the field lead
entry, into the brush compartment and secure it in
place with the two 4BA nuts, (25), plain washers
and spring washers. Securely tighten the two nuts.
Clean the connection tags on the brush leads {31)
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and connect the brush leads and the field current
leads correctly to the brush holder (32} as noted on
dismantling. Make certain that the connection is
secure and electrically sound. Lift the brush springs
(27) and insert the brushes {26} into the holders.
Allow the brush springs to retain the brushes and
check that each brush slides smoothly in its holder
and bears correctly on the slip ring.

17. Fit a new seal {29) to the brush cover {30) and
secure the cover in place on the slip ring end shield
by means of two screws and washers. Tighten
screws securely.

18. Fit the woodruff key and coupling to the drive
shaft. Fit the nut and tighten fully to press the
coupling home on the shaft. Secure with the split
pin.

Hefitting

Alternators should be bench tested before refitting to the
engine if the necessary equipment is available,

Refitting is the reverse of the removal procedure.

Care must be taken to ensure that the cables are
reconnected as noted when removing.

BENCH TESTS
Equipment required:

1. A test machine capable of speeds up to 4000 rpm
with a 3-4 hp variable speed drive.

2. A 24 volt battery of 50 ampere hour capacity.

3. A variable resistive load of at least 60 amperes
capacity.

4. A 24 volt 440 regulator.

53 A 100 wvolt Megohm Meter or similar

non-destructive Flash Tester.

B. A British Standard first grade moving cotl dc
ammeter. 0-100 amperes range.

7. A British Standard first grade moving coil dc
voltmeter. 0-50 volt range.

8. Avometer or similar test meter.

NOTE: A maximum speed and endurance test of the
alternator under full load conditions would require g test
unit capable of delivering an output of 4hp at 4000 rpm.
Such powerful test units are not readily available and in
consequence the following tests are based upon
performance figures that require lesser powers and speeds
from the test unit.

Insulation Testing

Test the alternator for insulation faults with the Megohm
Meter or flash tester before connecting to the test circuit.
Connect the insulation tester between earth and one of
the terminals D+.,D-, A.and F- in turn.

Be careful to keep one probe on the alternator frame to
avoid applying full test voltage between any two terminals
on the altemator,
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If the Megohm Meter is used the minimum resistance
should be 10 megohms.

Continuity Testing

Check the continuity of the field coil circuit with the
Avometer by positioning the probe of the instrument on
pins A and F-. The meter should indicate a low resistance
that is variable according to the brush contact with the
slip rings. Rotation of the rotor with the meter connected
should produce a small deflection of the meter pointer; a
large scale change in resistance indicates either sticking
brushes or dirty slip rings. On machines fitted with a
thermostat in the field circuit a high resistance may
indicate an open circuit thermostat, Rectify any faults
before proceeding with further tests.

Performance Testing

Fit the alternator to the test unit and connect a 440
regulator, warning lamp, switch, voltmeter, ammeter,
battery and adjustable resistive load of up 1o 60 amperes
as shown in the test circuit in Fig. 10.

Tast No. 1

Set the adjustable resistor to take a current of 10-15
amperes from the battery. Switch the waming lamp into
circuit and slowly run the alternator up to the cutting-in

440 REGULATOR

— A WL F HI MED LO
* {4 ——t st

| A _-ﬂ“'“""""‘___"] *
: D- A F- l
IAC 7B 9-DIODE ALTERNATG;R
|, S P e -

WARNING
LIGHT

— 24 VOLT BATTERY +

¢ [10264]

Alternator tast circuit

Fig. 10

speed, the instruments should indicate 24 volts with zero
amperage at this speed,

NOTE: Performance characteristics of the alternator, both
hot and at normal operating temperatures are shown in
the following tabies. ' ;
After about 20 minutes running time at full output the
machine will warm wup to its normal operating
temperature, so the particular output for the altermator
under test is at the discretion of the operator and is
dependent upon whether the machine is hot or cold.

Test No.2.

Qutputs of 20, 30, 40 and 50 amperes with their
respective altermator speeds are indicated and these should
be used as test points.

Proceed as follows:— Set the resistive Iload at
approximately 50 amperes to prevent the voltage
regulator from tapering off the alternator output if the
battery is fully charged. Run the altemator at the indicated
speed and check the output. Commence the test with tha
lowest indicated output and progress in segquence through
the indicated outputs and speeds up 1o the highest figure
possible with the test unit employed,

A tolerance of + 5% on the output figures at the
indicated speeds is permissible, but outputs that fail to
reach the required figures indicate a faulty machine. Do
not persist with the tests if a fault is indicated but stop
the test machine and rectify the fault.

Caution: Do not remove any connections while the
alternator is running.

Performance Figures
{Standard ARwrnator).

Alternator Speed Charging Rate
R.P.M, Hot Cold
765 20
800 20
880 30
940 30
1020 40
1130 40
1260 b
1510 50
{Low CIS AMernator),
600 20
695 20
740 30
880 30
1010 40
1425 40

THE CONTROL BOARD

Faulty 460/ control boards (incorporating 440
regulators) as indicated following tests given in the Fault



Finding Chart, Page R.8 should be returned to the
Makers for attention.

The control board is mounted on a bracket attached to
the top flange of the right-hand frame side member
forward of the rear bulkhead on the double deck chassis
(see Fig 1) and in a box attached to the frame side
member on the single deck chassis.

© Units may alternatively be mounted on the left-hand side
of the vehicle if required,

Access to the control board is normally obtained after
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removal of the trap covers in the saloon floor. This may
vary however due to the type of body fitted.

WARNING. Care must be taken when reconnecting the
cables to the control board

Wrong connections or short circuited terminals will
damage the transistors beyond repair.

Check the cabie connections before removing the unit
from the chassis.

STARTER MOTOR
C.A.V.SL524 (Optional Equipment U624)

JESCRIPTION

The starter {cranking} motor is of the axial type, the
armature and shaft being capable of an axial movement.
wherm extended the starter pinion engages with the
filywheel before the full starter torgue is applied to crank
the engine.

The field winding is divided into two main field and two
auxiliary coils, each made up of an auxiliary shunt coil
and an auxiliary series coil, _

When the starter switch is operated, a small current passes
through the auxiliary coils causing the armature to rotate
slowly. Simultaneously, the magnetic field set up pulls the
armature forward, which brings the pinion gently into
mesh with the engine flywheel teeth,

This movement of the armature causes a tripping disc to
operate a switch trigger which releases the contacts of the
solenoid switch and so allows the main circuit to be

completed. The full current from the batteries then flows |

through the armature and series field coils, and the starter
exerts its full torque on the engine.

An overload device consisting of a screw and spring
loaded clutch arrangement is fitted to prevent damage to
the pinion teeth due to excessive overload.

Operational Check

If the starter {cranking) motor does not operate when the
button is pressed, check that the batteries are fully
charged and cable connections in good order, then carry
out the following tests,

Connect a voltmeter between the solenoid {SOL} terminal
and the negative (-} on the starter motor and press the
starter button. If no reading is indicated on the meter
check for fault in wiring between button on starter or in
windings of solenoid switch.

If the solenoid switch clicks when the button is pressed it
‘ndicates that the switch is working, on first contacts
only. Check for faulty armature adjustment or worn
switch trigger.

Should the starter crash into engagement, inspect switch

trigger and tripping plate for wear on the step and
slotted portions respectively,

Intermittent starter operation with starter switch
depressed can be caused through burnt second contacts
on solenoid switch, starter brushes worn, or, faulty
connections between starter button and batteries or
inter-connectors. Check for fault.

A worm drive-end bearing will cause slow engagement and
considerable loss of power due to armature fouling pole
shoes. Inspect bearings for wear.

If starter operates but does not turn the enging, the
starter drive clutch may be slipping, or, the flywheel teeth
or pinion worn, Check for cause and rectify.

Removal
The starter motor is accessible after removing the cefitral

lower panel allocated on the forward face of the rear
bulkhead.

i

Fig. 17 Bulkhead panel lowered to gain access to starter

motar
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To remove the panel, insert a square-ended carriage key in
the locks and turn to release the locks. Lift the pane!
away from the bottom fixings.

Disconnect the main and solenocid cables from the rear
end of the starter motor,

Release the nut securing the clamp and withdraw the
motor through the panel aperture,

Note the loose spacer ring fitted to the pinion housing.

Refitting
Refitting i1s the reverse of the removal procedure.

Dismantling

The dismantling procedure s identical for both maodel

starter motors.

4% Unscrew screws {28} (Fig 12} and remove the
commutator cover {29). On SLb starters, also
remove retaining clips and screws.

2 Unscrew the brush lead screws {27), lift the brush
springs and remove the brushes from their holders.
Removal of the brush lead screws alsa frees the
field connections to the brushgear.

IMPORTANT

At this stage the leads to the brushgear and solenoid

switch should be marked so that they can be identified

easiy when the starter is assembied,

3. Remove the nut {20} from the armature plunger,

4. Remove the main fixing bolts or screws {37). Tap
the driveend shield (38) gently away from the yoke
(15) with a hide or wooden mallet, and withdraw
the shield complete with armature (35).

5. Holgd the armature in an armature ¢lamping device,
or in a vice fitted with soft metal or wood jaw
clamps.

6. Remove the lubricating plug {5} and the spring {4}
from the drive-end shield.

7. Remove the split pin (41}, nuts (40) and (1}, and
washers (2) and {3} from the front end of the
pinion {39), and slide the pinion and drive-end
shield off theaarmature shaft,

8. Remove the pinion spring (7).

g. Collect the clutch inner race {8), clutch plates (10),
shim washers (11), back plate (12} and pressure
plates {13) from the clutch assembly.

NOTE: The clutch plates should be tied together in the
order of removal so that they can be replaced in their
original pasitions in the clutch when the starter is
assembled.

10. Withdraw the shimis} {6}.

11.  Unscrew the armature plunger retaining nut {33).

12, Withdraw the armature plunger {32} from the bore
of the armature.

13. Remove screws (24), (22) and {26} securing the
pasitive terminat connector, main field coil ends and
auxiliary field connections to the solenoid switch,
duly marking them for ease of assembly. '

ELECTRICAL SYSTEM

14. Remove the screw (31} holding the main field
connections 1o the connector at the bottom of the
commutator-end shield,

15.  Separate carefully the commutator-end shield from
the yoke by tapping with a hide or wooden mallet.

16. Disconnect the solenoid coil leads, duly marking
them for ease of assembly.

17.  Unscrew the negative terminal nuts {16}, and also
the screw (21) securing the negative connectar to
the brushgear. Remove the negative connector. (Not
on earth retwrn machines),

18. Unscrew the soienoid fixing screws {17), and
remove the solencid switch,

INSPECTION AND REPAIR

Commutator

The surface of the commutator should be clean and free
from grooves, pits, or uneven discolouration. For
moderate surface cleaning, a very fine grade of glass paper
{not emery cltoth or carborundum paper) may be used, as
described under MAINTENANCE. If the surface condition
is severe however, the component should be set up on a
lathe and the commutator skimmed.,

A coarse cut should first be made to remove sufficient
copper to clear traces of pitting or distortion. |f mica is
used as the insulating material between the commutator
segments, this insulation should be undercut, that is, it
should be removed to a depth not exceeding the width of
the insulation, Certain proprietary tools are available for
this purpose, but an old hacksaw blade, ground to the
width of the insuiation, will make a serviceable tool in
case of emergency,

Finally, the component should again be set up on the
lathe and a fine finishing cut taken using a diamond or
tungsten carbide tipped tool to obtain the desired quality
of finish. After machining, the commutator and armature
must be cleaned thoroughly preferably by means .of
compressed air, or by the use of hand bellows.

 Armature Windings

Armature windings can be tested for continuity and short
circuits by means of a ‘growler’ armature tester. If a
‘growler’ is not available, the armature should be tested
by substitution. Should the armature be faulty, the clutch
outer race (36} should be pressed off the shaft and the
armature returned direct to the nearest C.A.V. agent.
When the clutch outer race is pressed onto the armature
shaft care should be taken to ensure that the press bears
on the end of the armature shaft and NOT on the
commutator. |f this procedure is not followed, the force
exerted by the press may distort the commutator
segments.

Fisld Windings
Field windings can be tested for short circuits to the yoke -
and poles by means of test probes connected to a mains
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supply not exceeding 11U volt and in series with a 15
watt lamp of suitable voltage positioned on the live side
of the system., One probe should be applied to the yoke
at a position where it is free from enamel and insulation,
and the other applied to the ends of each of the windings
in turn, If the lamp does not light then the insulation is
intact. Alternatively a 100v Megohm meter can be used.

Open circuits can be detected easily by means of an

ohmeter, The instrument should be connected across each

of the windings in tum, and, if infinity or maximum
ohms is obtained, then an open circuit is indicated in the
winding being tested. :

Intermal short circuits in the coils can best be detected by

means of a low reading ohmeter. If such an instrument is

not available and the existing windings are suspect, they
should be checked by substitution,

Unserviceable coils should be renewed as follows:

t Unscrew the pole fixing screws {14} and withdraw
the poles and windings, noting the position of the
windings to facilitate reassembly. Each poie has a
small step machined on its surface, and is marked
with a number which commesponds with a number
stamped on the end of the yoke, When replacing
the pole, the steps should ali be positioned towards
the commutatar end of the yoke, and the numbers
should correspond.

2. Fit the new windings to the poles as dismantied, so
that they bed down as far as possible on the
poleshoe wings. '

3. Assembie the poles and the windings into the yoke,

and insert the pole fixing screws.

4. Apply 'Duralac’ sealing compound (specification
DTD 3689A) to the pole screws and seats and
tighten the screws using a proprietary pole
screwdriver. The screws should be tightened down
firmly to exclude any space between the mating

surfaces of the poles and the yoke. This condition -

can be checked by a thin feeler gauge.

MOTE: The windings will bed down more easily if the
yoke windings and poles are heated gently in an oven
before the pole fixing screws are tightened. If the coils
are loose on the pole shoes they must be tightened either
by fitting a leatheroid spacer or taping the coils otherwise
sulation is liable to break down due to fretting.

Bearings

The pinion should be inserted into its bearing in the
drive-end shield, and the commutator end of the armature
pushed onto the bearing pin in the commutator-end
shield. Both bearings should then be checked for excessive
sideplay.

if the bearing pin is worn, it is recommended that the
complete commutator-end shield assembly should be
replaced, as the shield spigot is machined concentric with
the bearing pin after the pin has been assembled.

Provided facilities exist for accurate machining, the
drive-end bearing may be removed from its shield and

renewed. if such facilities are not available, the complete

drive-end shield and bearing assembly should be returned

to C.A.V. Depot or Agent for replacement. If the bearing
is to be renewed the following procedure should be

adopted: .

1, Push the lubricating wick well away from the bore

so that it does not get trapped during the pressing

operations.

Press the old bearing out of the shield.

Press in the pew bearing from inside the shield,

using a split dolly to prevent the lubricating wick

from being trapped between the end of the bearing
and the edge of the oil reservoir. If the pads have
hardened they should be replaced.,

4, Set up the shield in 3 lathe in such a manner that
when machining of the bearing bore is complete,
the bore is perfectly concentric with the shield
spigot where it regesters with the yoke.

9.  Turn the bearing bore 10 between 35.05 and 35.10
mm diameter, and ensure that the surface finish is
of the highest quality.

6. Turn both ends of the bearing flush with the faces
of the castings if necessary.

7. When fitting 2 new or used pinion, a clearance

between the pinion and bearing shouid be 0.05 to
0.10 mm,

bod b

Brushgear
The brushgear insulation should be checked as detailed
below, using a 110 Volt maing supply, test probes and
lamp as described under Field Windings. If the tamp lights
during any of these tests the insulation is faulty.
Alternatively a 100 Volt Megohm meter can be used.

(a) Between the positive and negative brush

holders.

(b) Between the positive brush holder and the
frame, _

{c} Between the negative brush holder and the
frame.

The brush leads should be clear of any obhstruction likely
to impede movement, and the brushes should be free in
their holders. If a brush is inclined to stick, it should be
removed and the inside of the holder cleaned with a clean
cloth moistened in white spirit. The brush must be
replaced in its original position so that the curvature of
its contact surface conforms accurately with the
commutator periphery.

‘The brush spring pressure should be checked by means of
a spring balance hooked under the spring or trigger lip.

Brush spring pressures

BSG, UG 18 to 24
SL5 40 10 52

510 to 68O
1134 to 1474



Clutch

If the cilutch plates (10) (Fig 12) are badly worn or
discoloured they must be renewed. Individual new parts
should not be inserted unless facilities exist for testing the
slipping torque. If such facilities do not exist, and parts
of the clutch need renewing, a complete new interior
should be fitted, or alternatively, the clutch together with
the armature, pinion and driveend shield should be
retumed to g C.A.V. Depot or Agent for attention, The
method of adjusting the slipping torque is given below.

Pinion

If the teeth of the pinion (39} Fig 12 are badly wom or
damaged, the pinion should be changed. Ensure that the
new pinion has the same number of teeth and is made of
the same material as the old component, that is either
bronze or steel.

Solenoid Switch
The method of overhauling the solenoid switch is
described on Page R.21

ASSEMBLY AND ADJUSTMENT
The figures in brackets refer to Fig.12.

1.” Hold the armature in an armature clamping device,
or in a vice fitted with snft metal or wood jaw
clamps,

NOTE: In all cases where grease is referred to in the

following text, use Shell Nerita or B.P. Energrease.

2.  Smear the spring and thrust washer on the armature
plunger {32} liberally with grease. Insert the plunger
into the bore of the armature, and tighten the
plunger retaining nut {33}.

NOTE: Before assembling the clutch, carefully examine

all parts for wear, distortion and the presence of burrs or -

sharp edges which can cause clutch slip. Burrs or sharp
edges should be removed with an abrasive stone from the
following parts in working contact leaving a minute
radius,

(a} Thread tops on inner race and pinion sleeve,
{b} Slots on inner and outer races.
le) Edge of clutch plates.

3.  insert the pressure plates {13), back plate (12} and
shim washers (11} into the clutch outerwrace (36).

4, Smear the clutch springs (9) lightly with grease, and
place them in their holes in the clutch inner race
(8). Each spring shouid be inserted with its largest
diameter first.

5. Grease the clutch plates {10) lightly and place them
on’ the splines of the clutch inner race, taking care
to fit bronze and steel altermately. Fit a steel plate
first so that it takes the pressure of the clutch

springs.
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NOTE: On SL5, and U6 starters the clutch incorporates
guide pins, a spring locking ring and a new pinion spring
with spacing ring. See Fig. 13.

Starters type SL5. and similar types have steel clutch
plates ‘Sulfinuz’ finished {dull grey} and these must be
assembled ‘dry’ no grease to be applied. These new steel
plates supplied as spares have a protective covering of
grease which must be removed with a suitable solvent,
wiping anly will not suffice,

6. Assemble the clutch inner race complete with clutch
plates and spring ring.

7 Grease the pinion spring (7} Fig. 12. and slide it
onto the armature shaft, together with spacing ring
(if fitted).

8. Grease the bore of the pinion {39} and insert the
rubber sealing ring (when fitted) also shims (6).

9. Insert the pinion into the drive-end shield {38). To
prevent damage to the feit lubricating pad, the
pinion : should be twisted in the direction of the
spiral of the pinion thread whilst the lubricating pad
is lifted from inside the casting.

10. Slide the pinion and the drive-end shield onto the
armature shaft. Push the pinion forward and rotate
until its thread engages in the internal thread in the
clutch inner race. Hold it in this position and
replace the shim (3), washer (2}, and nut (1). Make
sure that the shim locates over the shoulder of the
shaft and tighten the nut securely. After the nut has
been tightened, the pinion must be capable of a
small endways movement on the armature shaft,

11. Where facilities exist, the slipping torque of the
clutch should now be adjusted as follows:—

{a} Clamp the armature to the bench using a
clamp bracket or in a workshop vice the jaws
of which are protected by aluminium, wood
or soft brass shields and fit torque socket
6244—1 (for 11 teeth pinions} or socket
62442 {for 13 teeth pinions},

The torque socket is a special tool obtainable from

Messrs, C.AV. Ltd., quoting the above Part No.

(b} Adjust the clutch to an initial slipping torque
as follows:—
U624 starters 120 — MO |b ft {166 — 194
Kg m)}
S1.524 starters should be set at:—
Clutches re-assembled with new steel plates 55
— 65 ib ft {76 — 9.0 Kgm)
Clutches re-assembled with used steel platez;
/0 — B0 Ib ft (966 — 11.0 Kg m) {or
checking undisturbed clutch)

{c} Adjustment s made by removing or adding
shims {11) Fig. 1 between the clutch plates
(10} and back plate {12}. The shims are made
in two thicknesses 0.1 mm and 0.15 mm,
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Fig. 13 Sectioned view of the clutch assernbly

Adding shims will increase the slipping torque
and vice versa,

{d} . Slip the clutch 10 times and then re-adjust the
clutch to slip at the following final setting:—
U624 starters 100 — 120 Ib ft {138 — 16.6
Kg m)

NOTE: Starters type SE524 should be maintained at the
initial setting of b6 — 65 |b ft (new) and 70 — 80 Ib
{used). There is a tendency for these starter clutch
settings to climb during service by amounts varying
between 5 — 20 Ib ft 50 that a routine check should be
made when they come in for repair to see that the torque
satting  has not exceeded 80 |b ft. Wear on these
‘Sulfinuz’ finished plates is negligible, therefore used
plates can be built into clutches and adjusted up to 80 Ib
ft but new plates must be adjusted at 55 — 65 Ib ft.

12. Replace the castellated nut (40) tighten securely
and insert the split pin,

13. Pour approximately 12 cc of gil into the oil filler
holes in the drive-end shield. Allow sufficient time
for the lubricating pad to zbsorb the oil, and then
replace the spring (4) and lubricating plug {5). Wipe
off any surplus oil which may have run into the
inside of the drive-end shield.

14. Fit the commutatorend shield to the yoke (15},
with ‘Durulac’ sealing compound ensuring that the
dowel in the yoke is correctly located.

16.  Fit the solenoid switch {18} to the commutator-end
shisid (34} and secure in position with the fixing

screws (17}, after
compound to threads.

16. Assemble the negative connector {23} to the
commutator end shield and replace nuts {18} and
screw {21} where applicabie,

17. Reconnect the solenoid winding leads to their
respective terminals,

18. Replace screws (22}, {24) and {(26) securing the
main field coil ends, positive terminal connector,
and auxiliary field connections to the solenoid
switch,

19. Replace the screws and insulating pieces {31}
holding the main field connections to the connector
at the bottom of the cormmutator-end shield. Not
applicable to those starters with ‘pressed’ brush
gear, the main field connection being secured by
one of the screws (27).

20. Assemble the armature and driveend shield to the
vyoke and appty ‘Durulac’ sealing compound to
spigots and register between yoke and end-shislds.

21. Replace the main fixing bolts or screws (37)
together with sealing washers and tighten to 6 — 8
b ft,

22. Spin the armature to emsure that it is not binding
and is free to rotate.

23. Fit the washers and nut (20} to the armature
plunger, and tighten.

24. Replace the brushes, taking care that each brush is
replaced in its original position. If new brushes are
to be fitted, they must be bedded to the
commutator,

25. Connect the brush leads and field leads to the brush
gear with screws (27}, On those starters with
pressed brush gear do not forget to fit the brush
interconnectors. All these leads should have been
duly marked during dismantling as the number and
disposition of the leads vary with the starter type.

26. Check that the relationship between the trigger {19)
and the tripping disc (30} is correct, by pulling the
armature forward until the trigger is raised to its
highest extent by the tripping disc. When the trigger
is raised there should be an ample gap between the
shoulder on the trigger and the bottom of the slot
in the catch plate.

applying ‘Durulac’ sealing

TESTING

Engagement Mechanism

The following procedure should be adopted:

1. Connect the starter to a battery of suitable voltage.

2. Insert a strip of insulating material between the
moving contact and the second stage contact of the
solencid switch (18) to prevent the second stage
contacts from closing.

3. Press the starter button. The first stage contacts of
the solenoid switch should close, and the pinion
should revolve in its normal direction of rotation.



At the same time, the pinion should move forward
a distance of approximately 1 inch {25.4 mm),
NOTE: Do not keep the starter button depressed longer
than is necessary to check that the starter is functioning
satisfactorily, otherwise the auxiliary windings may be
damaged by overheating.
4. Remove the insulating strip from the second stage
contacts.

Performance Tests

For the purposes of these tests, the brushes must be

bedded over at least B0% of their contact area. The

foHowing procedure should be adopted:

1. Fit the starter to a starter test rig and connect the
power supply. The gap between the starter pinion
and the test rig flywheel must be set at 0.125 in
{3.175 mm).

2.  Check the lock torque, the running torgue, and the
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light runrning torgue of the starter. Test figures for
particular versions of the starter are given the
Electrical Test Data Sheets, Publication No,
11501/1. obtainable from Messrs. C.A.V. Ltd.,

3. When these tests have been successfully completed,
the commutator end cover and sealing ring shouid
be fitted carefully and the machine subjected to
insulation tests, Fit nuts {28) and locking washer,
Certain starters also have a securing clip.

Insulation Tests
Using test probes connected to a mains supply of 110
Volt maximum and in series with a 15 watt lamp of
suitable voltage, check the insulation of the machine as
detailed below. If the lamp lights during any of the tests
the insulation is faulty. Alternatively a 100 volt megohm
meter can be used,
(al Between the positive terminal and the frame.
(b) Between the negative terminal and the frame,

SOLENOID SWITCHES

DPESCRIPTION

Solenoid switches are simple two-stage units designed for
use with axial-type starters, and consist of a solenoid
operating coil assembly and two pairs of contacts. The
switches are mounted inside the starter housing above the
commutator, and protected by the commutator end
COVET.

OPERATION

When the solenoid operating coil {6), Fig. 14, is energised,
the magnetic field set up in the winding draws in the
solenoid plunger until the first stage contacts are closed,
and the catch plate {2) rests on the step in the trigger {3).
This position is held until the trigger is raised by the
tripping disc on the starter armature, thus allowing the
plunger to travel fully home and close the second stage
contacts. Both contacts will remain closed until the
operating coil is de-energised. The moving contact
actuated by the coiled spring {7}, will then return to its
normally open position.

DISMANTLING
Dismantling of the units should be carried out as follows:

BBNG and BBNFA SWITCHES

1.  Bend back the tags of the lock washer (12} Fig. 14
and unscrew the nut {13).

2.  Withdraw the catch plate (2}, contact guide (1),
contact leaf spring (11), moving contact {10),
adjusting washers {9}, insulating washer (6) and
return spring {7).

o Remove the trigger spring (5).

Fig. 14

Sectioned view of the solenoid switch

1 Cantact guide

2 Catch plate

3 Trigger

4 Fixed contacts

5 Trigger spring

& Operating coil

7 Coil spring

8 Insulating washers

9 Adjusting washers
10 Moving contact assembly
11 Contact Jeaf spring
12 Lock washer
13 Nut
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INSPECTION AND REPAIR

Moving Contact

The moving contact (10} can be cleaned with spirit or
very fine carborundum paper, If it is very badly burnt or
pitted however, it should be set up in a iathe and refaced.,
The moving contact is machined at an angle of 4° 6'%’,
and this angle must be maintained when the contact is
refaced. It is important that after machining, the contact
-surfaces are smooth, flat, and on the same plane. An
uneven surface will result in poor contact and the whaole
operation will have to be repeated. A maximum of 0.5
mm may be removed from the contact faces. If this is
insufficient, a new moving contact or moving contact
assembly should be fitted.

Fixed Contacts

The fixed contacts (4} can also be cleaned with spirit or
very fine carborundum paper. If the contact faces are
badly burnt or pitted they should be refaced on a lathe
while still in position on the switch. A maximum of 0.5
mm should be removed and if this 5 insufficient o

remove aH traces of burning and pitting, the contacts

should be renewed. As new contacts are supplied in an
unmachined state, they must be assembled to the switch
and faced on a lathe before heing placed in service.

I¥ machining facilities are not available, the switch should
be returned to a C.A.V. Agent for attention.

Solenoid Winding

If the solenoid winding becomes broken or damaged, the
complete switch should be returned to a C.AV. Agent for
attention, as the stirrup surrounding the operating coil is
riveted in position and must not be removed.

Catch Plate and Trigger

The catch plate and trigger should be inspected for wear. -

If the shouider on.ghe trigger, and the bottom of the slot
it the catch plate, show signs of “rounding off” the two
companents must be renewed. ..

ASSEMBLY AND ADJUSTMENT -
The units should be assembled as follows:
1. Smear the solencid plunger at the point of entry

into the switch body lightly with petroleum jelly,
and also the leaf spring {11) Fig. 14 at the point of
contact with moving contact (10}, Apply sparingly
to avoid any surplus getting on to the contact faces.
2. Replace the return spring (6), and ensure that it
locates over the lip on the periphery of the s:witch

bore.
3.  Replace the trigger spring {5).
4,  Assemble the insulating washer (8}, adjusting

washers (9], moving contact {10} contact spring
{11}, contact guide (1) and catch plate (2).

b, Locate the end of the trigger in the slot in the
catch plate, and then replace the lock washer (12)
and nut (13}. Tighten the nut securely,

6. Check that gaps between the contacts ‘B’ and ‘C’
(Fig. 14) are within the limits detailed below. If
not, adiusting washers (9) must be added or
removed until the correct gap is obtained. The
washer (9} must not be removed a5 it acts as a
locating spigot for the return spring. The adjusting
washers are made in four thicknesses, 0.1, 0.2, 0.3
and 1.0 mm, and a combination of these sizes
should be used to obtain the correct gaps.

7. Check that gap ‘A’ between the catch plate and the
shoulder on the trigger is within the limits detailed
below:

8. After the adjustments have been successfully

completed, lock the nut {13} by means of the tabs
on the lock washer {12).

Volis Gap A Gap B Gap C
24 2.0+ 0.t mm 38+ 0.3 mm 1.0+ 0.1 mm

Simple Service Setting

After the mechanical settings have been carried out the
following check may be made. Push the plunger forward
until the first contacts just touch; the gap between the
trigger and catch pilate should then be approximately 1
mm, that is, the plunger can move a further 1 mm before
the catch plate hits the trigger.

Trip the trigger and push plunger until second contacts
just  touch, from this point until the plunger completes
its travel the distance should be approximately 1 mm.

ENGINE STOP SOLENOID

An engine stop solenoid works in conjunction with the
stop bugion. on the: ipstrugnent panel through the relay
mounted adjacent to the solénoid unit. Access to the unit
is obtained by raising ‘the engine compartment cover,

Maintenance

No maintenance of this system is necessary. |f solenoid

should fail to work, check for fault in electrical circuit as
follows: —

Checking _

i Connect voltmeter to terminals W1 and W2 on the
relay.

ii.  Switch on “start switch on panel and press stop
button, 2



iti, Note reading on voltmeter. If no reading is shown,
check for break in cables hetween relay and panel
switch and negative feed.

iv. |f reading is shown connect voltmeter to terminals
on solenoid and repeat checking operation.

V. If reading s not shown check for break in cable
between relay and solenoid. Check relay by
substitution.

vi, If reading is shown replace solenoid.

Adjustment

To guarantee satisfactory operation of the engine stopping
solenoid it is important to maintain correct adjustment of
the linkage between the solenoid plunger and the fuel
pump ‘‘cut off”’ lever so as to provide for the full travel
of the plunger as follows:—
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{1} Check that the solenoid is firmly secured.

{2} Remove the split pin and withdraw the clevis pin
from the fork joint.

{3} Energise the solenocid so the armature moves to the

stop” position.

{(4)  Move the fuel “cut off” lever on the fuel pump to
the stop position by hand.

(5] Slacken off the locknut and adjust the fork end
untit the lower portion of the lever hole shows 1
mm int the eye of the fork.

{6) Move the fuel “cut off” to bring the holes in the
lever and the fork end in line. Refit the clevis pin
and insert the split pin. Tighten the locknut.

{7)  Start the engine and check that the engine will shut
down at full throttle when the stop solenoid is
brought into operation

LAMPS

C.AV, lamps are fitted to suit individual operators
requirements. The head, side and fog lamps {when fitted)
are to DAIMLER specification, all other lamps being to
the coachbuilder's.

THE FOUR HEADLAMP SYSTEM

Light Unit Replacement

The Outer Headlamps

Aemove the headlamp surround and withdraw the three
cross headed screws and unit retaining ring.

Remove the light unit and detach the cable plug adaptor.
There being no separate bulb in a sealed beam unit, the

complete unit must be changed if filament failure is

experienced.

The Inner Headlamps

Release the three crossheaded screws and turn the light
unit anti-clockwise to remove, Detach the cable adaptor.
Do NOT disturb the two slotted screws otherwise the
head lamp setting will be upset.

Headlamp Setting

To obtain ‘'the best possible results from the four
headlamp system it is essential that they are correctly
adjusted.

If for any reason re-alignment of the headlamp becomes
necessary use an approved beam setter details of which
can be obtained from the lamp manufacturers.

If for any reason, a beam setier is not available the
following procedure should be carried out.

Place the vehicle on a level surface in front of a garage
wall; the vehicle should be at least 26'0" (7.6 m) away
and square to the wall. :

Carry out the work with conditions as dark as possible so

that the pattern of the light areas can be clearly seen.
With the headlamps in the full beam position, that is, not
dipped, the beams should be parallel with the ground and
with each other; measurement should be taken from the
centre of the lamps and the horizontal and vertical axis of
the light areas.

The Quter Headlamps

To adjust, remove the lamp surround and adjust by two
screws, onhe located at the top centre and the second at
the centre left hand side.

The top screw is for vertical adjustment, that is, to raise
or lower the beam. Turn the screw anti-clockwise to
lower and clockwise to raise the beam.

The side screw is for horizontal adjustment that is, to
turn the beam right or left. To move the beam to the
right turn the screw clockwise, 1o move the beam to the
left, turn the screw anti-clockwise.

The Inner Headlamps

The setting of the inner beams is by two similar screws
diagonally opposite to each other. To raise the beam turn
the upper screw clockwise, and to lower turn the lower
screw clockwise.

THE TWO HEADLAMP SYSTEM

Bulb Replacement

British Pre-focus (B.P.F.) bulbs are fitted to C.A.\.
headiamps. To replace a faulty bulb extract the. three
retaining screws from the chramium surround ring,
remove the surround and the rubber dust excluder ring.
Press the light unit inwards against the three spring loaded
adjustment screws and turn anti-clockwise to disengage:it
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thrt:ugh the key hole slots. Release the bayonet adaptor
and withdraw the defective bulb.

Fit the new bulb noting that the notch in the flange of
the bulb coincides with a ridge in the bulb holder.

Refit the light unit, dust excluder and front ring.

NOTE: If the setting of the three adjuster screws has not
been altered during the removal of the light unit, the
setting of the headlamps will remain unaltered. Any
alteration of the adjuster screws will necessitate
-re-adjustment of the headlamp, see “Headlamp -—
Setting . It is essential that the correct replacement bulb
is fitted.

Headlamp Setting

The headlamps should be set so that when the vehicle is
carrying its normal load the driving beams are projected
parallel with each other and parallel to the road.

When setting the lamps remove the front ring and dust
excluder ring.

For vertical trimming, screw in or out the top spring
loaded screw.

Horizontal trimming is effected with the two side scr'ews.

HORNS
C.A.V. MODEL W.T.618

DESCRIPTION

A single CAV., — 24 volt W.T. 618 Hom is fitted as
standard equipment, twin horns {high and low note) being
availabie to suit Operator’s requirements,

The hormis) are normally mounted at the front of the
vehicle beneath the driver’s floor,

It is important to keep the horn mounting bolts tight and
to maintain rigid the mounting of any units fitted near
the horns,

Electrical connections and cables should be checked
occasionally and rectified as necessary.

Removal

Remove the two screws securing the horn to the
mounting bracket, remave the screw securing the cover
from the horn. Detach the cover and withdraw the cabies.

Refitting
Refitting is the reverse of the removal procedure.

Adjusting

Adjusting is effected after removal of the domed cover by
means of the fixed contact screw.

Connect a (—20 first grade moving coil ammeter in series
with the horn. Release the contact locknut and adjust the
contact until the hom will pass & amperes at 24 volts.
Tighten the locknut and recheck,

The hom must be firmly mounted in a vice or fixture
when adjusting.

When checking or adjusting the current must be pure D.C,
— not rectified A.C.

Relay — Checking

Check that current is available at relay contact terminals
when the horn button is depressed.

Check relay by substitution.
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Location of lubrication points. The basic chassis is
shown in full. Dotted lines are included in the single
deck chassis fayvout. Chain dotted lines represent
additions for the double deck chassis.

1 — Accelsrator pedal linkage.

2 — Foot brake control linkage

3 — Hamdbrake controt ratchet and pivot
4 — Steering relay lever and drag link,
5 — Front whael swivels,

6 — Track rod ball joints.

7 — Front road springs and shackles,
8 — Handbrake relay lever.

9 — Handbrake wayshaft.
10 — Handbrake fork ends.
11 — Rear axle drain plugs.
12 — Rear hub bearings.

13 — Propeller shaft joint,

14 — Rear road springs and shackles.
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MISCELLANEOUS EQUIPMENT
'"ASHANCO’ EXHAUST BRAKE

GENERAL DESCRIPTION

The “ASHANCO' electrically operated exhaust brake,
manufactured by Thomas Ash & Co. Ltd,, 19, Rea Street
South, Birmingham 5, Engtand, is fitted as optional
equipment to Operator’s requirements.

The brake unit consists of a circular damper blade
attached to a spindle operating in the valve body.

The moverment of the spindle s controlled by a solenoid
plunger actuated electrically through a micre switch
attached to the brake pedal.

The turning movermnent of the spindie and damper blade
closes the chamber in the body preventing the passage of
the exhaust gasses through the exhaust mamfold down
pipe and thereby creating a back pressure in the exhaust
manifold.

ROUTINE MAINTENANCE
EVERY 2,000 MILES (3,200 KM)

Check all nuts and bolts for tightness especially the
sotenoid fixing nut {5} Fig:4.
Lubricate linkage sparingly with engine oil.

EVERY 10,000 MILES (16,000 KM}

Brake Unit — Checking

Check movement of butterfly valve. This should be quite
free,

Check that the link arm (37) Fig.2 is tight on the spindle.
Check that the return spring (46} opens the valve smartly
when the solenoid linkage is released. Weak springs should
be replaced immediately.

Operate the pedal switch to energise the brake solenoid
and check the setting of the solenoid plunger, as detailed
on page $.5, with the valve in the closed and open
position. Ensure that accumulated dirt or grease is not
preventing free movement of the plunger. This must be
kept clean but not lubricated.

Clean operating linkage for wear. Test the spindie for
excessive movement in valve body.

Check electrical connections to solenoid terminal block
for tightness and condition of wiring.

Pedal Switch — Checking

Examine the fixing for tightness and the cover for
freedom of movement, check that the returt spring allows
the switch to open smartly when the pressure is released
from the pedal, ;

The interior micro switch {3) Fig:5 can be heard to snap
open or closed when working correctly.

Voltage Cut-Out — Checking _
Check all connections for tightness. Examine the contacts
and clean if necessary.

Resetting if required should be carried out as detailed on
Fage 5.6 .

THE EXHAUST BRAKE UNIT

Removal :
Disconnect the leads fram the solenoid terminal block,
Withdraw the bolts and nuts securing the unit to the
exhaust pipe and manifold flanges and detach the unit,

Re-fitting

Refitting is the reverse of the removal procedure, Refit
with the arrow on the label attached to the valve body
pointing towards the silencer. The arrow indicates the
direction of the gas flow, Check that all fiange surfaces
are clean and smooth and bolt up securely. Renew gaskets
tf worn or damaged.

Dismantling (Fig. 2}

Remove the split pin {49) and locknuts {47) from the
actuating arm {43) and withdraw the spring (46).

Remove the split pin (50) and withdraw the roller pin
(41} from the link arm (37].

Remove two setscrews (35) and lockwashers {36} and
release the end cap (34).

Remove the spindle nut {48) and washer {39) from the
spindle {33).

Fig. 1

The valve unit
{The arrow shows the solenoid adjustment nuts)
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Fig. 2

Exploded view of the Ashancp Exhaust Brake

31 Exhaust valve body

32 Damper blade
. 33 Spindle key(s)

34 End cap

35 Fixing scraw

36 Lockwasher

37 Link arm

3B Locknut

39 Washer

40 Washer

41 Roller pin

42 Roller

43 Actusting arm

44 Stop nut

45 Locknut

46 Spring

47 Spring retaining nut

48 Spindle nut

49 Spint pin

50 Split pin

51 Mating flange

52 Gasket

53 Joint bolt

B4 Joint nut

b5 Washer

56 Kay

Remove the solenoid fixing nut (5} Fig. 4 and withdraw
the solenoid from the body platform.

Stand the body on the bsaring boss at the opposite side
to the linkage and with a hide mallet drive the spindie
down for about 6" {12.7 mm]. This will release the link
arm {37} from the flats on the spindle {33}, the link arm
can then be remowved, . -

The roller {42} will now He freed from the slot in the
actuating arm and the arm ¢omplete with solenoid
plunger can be withdrawn through the hole in the body
piatform.

NOTE: The spindle {33} and damper blade (32) should
only He removed if it is necessary to replace sither of
these mems or to give attention to the bearing bosses of

. the body.

Should this be necessary proceed as follows: —

Use a brass or copper drift and press or drive the spindle
from the threaded end and out through the blade and the
far side of the body. Examine the dismantled components
for wear. \
Check the internal diameters of the spindle bearings, these
should not exceed .630" {16 mm} and .755"" {19.14 mm}
respectively. Re-boring and bushing is recommended if
diameters are greater than those given above. The
standard bore sizes are 625" — 26" {15.87 — 15.9 mm}
and .750" — 751" (19.05 — 19.07 mm).

Check the damper bore and keyway for tightness on the
spindle, Examine the periphery for corrosion and check
the fit in the body.

Check the fit of the spindle in the blade. This should be a
tap fit. The bearing diameters when new should be .615"
(15.62 mm} and .740" (18.79 mm). if worn to more than
005" {.127 mm) below these dimensions replacement is
advisable,

Check that the two flats are not worn and that these are
a tight fit in the link arm {37).

Reassembly

When fitting a new damper blade the fit of the blade in
the body should be checked as follows:

Prepare a length of 58" {15.9 mm} diameter bar to be an
easy fit in the blade and the small bearing of the body.
Make and fit a sleeve with an outside diameter of 748"
{19 mm) and a bore to fit easily on the 5/8° (159
mm) bar and insert in the large bearing of the body.

Position the damper blade in the body with the shorter
portion nearest the solenoid platform and in contact with
the bore at this point.

Push the bar through the bearings and blade to retain the
blade in the body and check for correct fit.

The correct cold clearance is 018" (.45 mm) at each side.
This clearance is gradually reduced around the periphery

‘of the damper until contact is established with the bore

at the tips.

Remove the test bar and bearing bush and re-assemble the
valve companents.

Stand the body on the 5/8" {15.9 mm) bearing.

Line up the bore of the blade with the bearings and
position the spindle with the keys in line with the
keyway of the blade.

Drive the spindle through the blade and into the bearing

on the far side of the body.

NOTE: Leave the %" {19.1 mm} diameter boss of the
spindle standing out approximately 3/8” (9.5 mm} at this
stage, *

Check that the roller pin {41) is free from steps and is 3
good fit in the link arm (37).

Check the clearance between the outside of roller (42}
and the flats of the slot in the actuating arm. If this
clearance is greater than .025" {.635 mm) replacement is
advisable. The roller should be a good fit on the roller
pin,



Check that the slotted hole in the link arm is a tight fit
on the flats of the spindle {33).

Fit the nut (38) to upper %’ thread of the actuating arm
and nuts {45) and {44) in that order to the lower %"
thread.

Insert the arm through the platform into the iug of the
body {31}, :

IMPORTANT

To ensure that the slot in the arm {43), which is offset
relative 1o the centre line, is correctly positioned, take a
first measurement from the edye of the slot nearest the
spindle to the edge of the spindle, rotate the arm one half
turn and take a second measurement, The correct position
is that having the greater measurement.

Position the rolier {42) in the slot of arm (43) and locate
the fork end of the link arm (37} over the roller and slot,
swing the link arm to allow the threaded end of the
spindle to enter the centre of the slot in link arm. Line
up spindle flats to flats in one arm and fit washer {39)
and nut {48} to spindle.

Screw down the nut to force link arm on to spindle.
NOTE: To enable the arm to be drawn fully home the
spindle should be driven through from the other side of
the body with a brass drift. When correctly positioned the
larger end of the spindie will be approximately 1/16"” {1.6
mm} below the face of the bearing boss.

Assemble the following items to complete the linkage,
roller pin {41}, washer {40), split pin (80}, spring {46),
and retaining nuts {47}

Reassembly of Solencid Brake Valve

Position the fixing nut and lockwasher over the thread of
the actuating arm and screw down the plunger to the
bottom of the thread.

Position the insulating washer on the solenoid body

extension, slide the solenoid on to the plunger and pass

the extension through the 1%" (38.1 mm) diameter hole
in body platform,

Secure with the nut and washer.

NOTE: The nut should be fully tightened before refitting
the valve unit 1o the vehicle. A special 'C” spanner can
be obtained from the manufacturers of the unit, A brass
drift may be used if the spanner is not to hand.

Adjust the solencid plunger and damper blade as
follows:—

Operate the linkage by hand to close the valve unit fully
and screw the plunger up or down until the machined
ring on the plunger is visible below the solencid
extension. See Fig.1.

This will ensure that there is always clearance between
the plunger nose and solenoid top cover when the valve is
closed. Tighten the %" locknut to secure the plunger in
this position.

Open the valve fully and adjust the solenoid to 7/8"
{22.2 mm) dimension as shown in (A} Fig.3. Adjust by
screwing the nuts (44) Fig.2 and {45) up or down on the

MISCELLANEOUS EQUIPMENT

actuating arm (43). Lock the nuts securety when the
correct setting is obtained, : |
Adjust the retaining nuts (47) to set the return spring
iength at 2% (63.5 mm). Lock the nuts and fit the split
pin, ' :

THE SOLENOID

Dismantling

Solenoids may be treated with a sealing compound
covering the sides of the base of the terminal block or
have a jointing compound between the terminal block and
body face only. The compound must be chipped away to
expose the attachment screws,

Remove the internal connections to the terminal block
{7} Fig.4; remove the two screws securing the terminal
block to the body and lift off the block and support.
Grip the solenoid in a vice, using a pair of shaped ciamps
made from steel tube.

Remove the cover (3) utilizing a flat strip to which has
been attached two %~ (6.4 mm) diameter studs at
positions to match the hole centres in the top cover,
Remove the three spring washers (6) and withdraw the
coil and former {1) by applying pressure to the inner tube
of the former from threaded extension end of the
sclenoid.

The coil connecting leads should be carefully passed
through the body aperture during removal of coil.

Reassembly

Reassembly is the reverse of the dismantling procedure.
Care should be taken to ensure that the coil connections
do not foul the edges of the aperture in the body when
refitting the terminal block.

The top cover should be locked in position when screwed
tight home in the body by soaking the top edge of the
body over the cover in one or two positians with a small
chasel.

Sealing compounrd should be applied to the base of the
terminal block to prevent ingress of mwisture during
service, This should be George Ellison or a non-conductive
pipe jointing compound.

Fig. 3

The solenoid adiustrent location
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Exploded view of the solenoid

1 Coil
2 Body
3 Top cover

4 Planger
5 Fixing nut
6 Spring wash {3 to each solenoid)
7 Terminal
B Terminal block support
9 Shakeproof washer
10 Insulating washer

Testing

The maximum current reading taken with a true voltage
of 24 volts should not exceed 4.2 amperes.

Internal shorting should be suspected if higher readings
Arezobtained.

THE PEDAL SWITCH FIG'S.

Ramovsl
Disconnect the cabies from the terminals, unscrew the
two fixing nuts and remove the switch from the vehicle,

Fig. &

The pedal switch

1 Switch base

2 Clamp scriwy, spindia and cover
3 Micro-switch _

& Springs

B Switch bracket

Withdraw the clamp screw, splndle and cover {2} exposing
the switch (3).

Remove the securing screws and nuts and withdraw the
switch.

The terminals and insulation strips are now clear to be
examined and replaced if necessary,

Refitting

Reassembly and refitting the pedal switch is the reverse of
the removal procedure.

Replace the springs (5} if broken or weak. It may be
necessary to make and fit small bushes to the base {1)
should the spindle bearing holes be worn oversize,

THE VOLTAGE CUT-OUT, FIG.6.

Mechanical Setting

Slacken off the screws (A} attaching the flat spring to the
frame.

Seperate the main contacts (E} and the auxiliary contacts
{F).

Insert a 006 (.15 mm} feeler gauge between the back of
the armature and the frame.

Press the armature firmly down to the core and back
against the feeler.

The gap, if any, which appears between the top of the
frame and the underside of the armature hinge is to be
closed by inserting packing pieces until contact is
established with the spring. Care should be taken against

Fig..- &

The voltage cut-out .
["X" shows the gap beitween the armature and cors)

A Screws .

E Main contacts

F Auxiliary contacts
G Adjustment scraw .
0 Armature stop



using an excess of packing and so distorting the spring.
Tighten the screws (A} attaching the armature to the
frame.

Screw down the main contact {E} until the gap between
the armature tip and the core is .008"/.010" {2 — .25
mm) with the armature held down.

With a 008" {20 mm) feeler gauge between the main
contacts (E} hotd the armature down and adjust the
auxiliary contacts {F} to touch.

Lock both (E) and {F} in the above position.

With the contacts in the cpen position the gap (X}
between the armature tip and the core should measure
020" {5 mm). This figure is obtained by bending the
armature stop {O).

Electrical Setting

Variation of the tension of the leaf spring of the armature
by the adjustment of screw {G} will alter the point in the
engine revolution range at which the cut-out opens or
closes.

This setting is best made on the vehicle with the engine
running but if an independent voltage supply is available
together with a D.C. Volt meter and a variable resistance
the setting can be carried out on the bench as detailed
below:

(t} Connect the supply (24 volis) through a resistance

to the terminals of the coil.
(2} Connect the voltmeter across the same terminals.
{3) Release the locknut of adjusting screw (G) and tum
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Fig. 7

The cut-out unit [showing connections)

E Dynamo + [pos}
F Pedal switch

G Dynamo — (Neg)
H Brake solengic

the screw to remave tension from the armature leaf
Spring.

(4) Adjust the resistance to obtain the maxtmum"
voltage reading on the voltmeter.

(5} Vary the voltage and adjust the tension on the Ieaf
spring by turning the adjusting screw until the
contacts close when a reading of 16 volts is reached,
and open when the reading falls below this reading
l.ock the adjusting screw nut.

LLEWELLYN FLUID FLYWHEEL GLAND
(TYPE OF 60B/6HR)

"LLEWELLYN" fluid flywheel glands, manufactured by
LLEWELLYN GLANDS LTD. 58 NORWOOD ROAD,
SOUTHALL, MIDDLESEX, ENGLAND, are fitted as
alternative equipment to operator's requirements,
replacing the Daimler gland fitted as standard.

- DESCRIPTION {Fig.8).
The gland is self-adjusting and self-aligning thus ensuring a
parfect oil seal under all conditions.

Sealing is effected by the spring-loaded Floating Ring {F} |

mating with the ‘Rubbing Plate (N),
maintained by the Pressure Ring (K).
The drive from the rotating output shaft is transmitted
through the Sleeve (A) to the Floating Ring (F) by the
Driving:Ball (B} and the Driving Key (C).

The Sleave {A} is mounted fluid-tight on the rotating
output shaft and the Rubbing Plate {N} is similarly fitted
- in the rotating Housing (M},

pressure being

- ROUTINE MAINTENANCE

Mo routine maintenance is ﬁecessarv. if the gland is
removed from the fluid flywheel for any reason it miust
NOT be refitted unless it has been serviced

REMOVING

Remove the trailing link yoke as detailed in “SECTIONE:
— The Fluid Flywheel and Trailing Link Coupling.

Remove the nuts and lockwashers securing the Clamnidi
Plate {R} Fig.8.

Detach the Housing (M) and assm:nated parts to equw
the components of the gland.

Remove the Housing Joint (Q) and withdraw the Stesve
{A) and associated parts,

REFITTING :
Refitting is the revarse of the -removal procedure.
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Fig. 8 The Liewellyn giand sea
A Sleeve J Seal backing plate
B Driving ball K Pressure spring
C Driving key L Pressure spring plate

M Housing

N Rubbing plate

O Rubbing plate ‘O’ ring seal
P Rubbing plate locking ball
Q Housing joint

R Clamping plate

D Floating ring circlip

E Floating ring circlip

F Floating ring

G Flexible seal

H Spring bolt — seal body
| Spring bolt — seal lip

Refit the Sleeve (A) and associated parts.

Refit the Housing Joint’ (Q) the Housing (M) and
associated parts and the Clamping Plate (R).

Refit the trailing link yoke as detailed in “Section G —
The Fluid Flywheel'and Trailing Link Coupling”,

Check that the Sleeve (A) is a sliding fit in the shaft. If
necessary, remove any burrs from the shaft.

Care must be taken to ensure that the lead bronze face of
the Floating Ring (F) is not damaged.

When re-assembling do NOT use any jointing compound.

SERVICING

- Service Exchange

« Seryice exchange facilities (subject to glands not being
- badly damaged) are available for both home and export
- markets.

" Each gland consists of the following units: —

. (1) Sleeve (A) and associated parts

B 0 (2) Housing (M) and associated parts

Both units must be returned for reconditioning to the
manufacturers.

Service Kits

If the cost of ‘returning the glands for service exchange
would be pfghlbstive service kits, for export only, are
available from Llewellyn Glands Ltd.

Each service kit comprises the following items

(1)  Driving Ball (B)

(2)  Driving Key (C)

(3) Flexible Seal (G)

(4) Spring Belt — Seal Body (H)

(6) Spring Belt — Seal Lip (I)

(6) Seal Backing Plate (J)

(7)  Rubbing Piate “Q" Ring Seal (O)

(8) Rubbing Plate Locking Ball (P)
Dismantling
Dismantle the Sleeve (A) and associated parts as
follows: —
Remove the Pressure Spring (K) by lifting over the
Pressure Spring Plate (L) with a small hooked tool.
Remove the Floating Ring Circlip (D).
Withdraw the Spring Belts — Seal Body (H) and Seal Lip
(1) 4
Insert a small screwdriver, which has had the sharp edges
removed, between the Floating Ring (F) and the Flexible
Seal (G), gently lever apart and remove the Floating Ring
(F).
Withdraw the Driving Key (C).
Grind the Driving Ball (B) flat to sleeve height and tap
out with a centre punch.
Remove the Seal Backing Plate (J) and the Flexible Seal
(G).
Dismantle the Housing (M) and associated parts as
follows: — | :
Remove the Rubbing Plate Circlip (E) and withdraw the
Rubbing Plate (N) and the Rubbing Plate Locking Ball
(P).
Withdraw the Rubbing Plate “O"" Ring Seal (0).
Thoroughly clean all individual metal parts in cleansing
solvent.

Reassembling

Reassemble the Sleeve (A) and associated parts as
follows: —

Refit the Flexible Seal (G) and Seal Backing Plate (J).
Refit the Driving Ball (B) and Driving Key (C). This may
require drilling slightly deeper with a No.13 ball-nosed
drill to ensure that the Floating Ring (F) slides freely.
Refit the Floating Ring (F); broach a new keyway and
relap before fitting.

Refit the Spring Belts — Seal Body (H) and Seal Lip (I).
Refit the Floating Ring Circlip (D).

Fit the Pressure Spring (K) over the Pressure Spring Plate
(L). Do NOT attempt to fit the Pressure Spring (K) over
the Floating Ring (F).

Reassemble the Housing (M) and associated parts as
follows: — :

Refit the Rubbing Plate “O" Ring Seal (Q), the Rubber
Rlate (N), the Rubbing Plate Locking Ball (O) and the
Rubbing Plate Circlip (E). Refap the Rubbing Plate (M)
Smear all parts with a good quality grease before
reassembling.

NOTE: No responsibility can be accepted by Llewellvn.
Glands Ltd. for glands serviced other than in their own
works.
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