Automatic Gearbox

Testing

Before starting work on the automatic gearbox, carry out the
“TEST PROCEDURE". After repairs or rectification, repeat the
‘TEST PROCEDURE’ to ansure that the gearbox is
satisfactory.
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> Automatic Gearbox

DESCRIPTION
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Fig. 1
1 Crankshaft 8 Reverse brake band
2 Converter output gear 8 Third gear brake band
Mechanical power train (diagrammatic) 3 Converter 10 Second gear brake band
4  Idler gear 11 Top and reverse clutch
B Input gear 12 Forward clutch
6 Freewheel 13 Final drive pinion
7 Gear carriar 14 Final drive gear

The automatic gearbox, driven through a fluid torgue
converter, provides four forward gears and reverse. It is
controlled by a floor-mounted lever which has seven positions
markad on its guadrant:

‘P for park

—no gear selected and the transmission output shaft locked.
‘R’ for reverse

—raverse gear selected and held.

N’ for neutral

—no gear selected and no lock applied to transmission
outpul,

1" for first gear

—first gear selected and held; this is a freewheel gear on
overrun $0 should not be used for engine braking.

‘2" for second gear

—sacond gaar selected and held.

‘3’ for third gaar

—1third gear selected and held

‘D’ for drive

—automatic drive using all forward gears; rapid down
changes can be obtained by pressing the acceterator padal
down guickly.

The gear ratios are provided by a spiral bevel epicyclic gear
train, various components of which are brought into use by
the foliowing mechanical devices;

Fraewhes|

— prevents rotation of the gear carrier in one direction,
thereby prowviding a reaction when the forward clutch is
engaged and so giving first gear drive.

Forward clutch

—hydraulically oparated, multi-disc, single piston; used for
forward gears.

Top and reversa clutch

—hydraulically operated, multi-disc, tandem pistons; used
top gear, a single piston provides the clamping load. When
used for reverse, both pistons operate, increasing the
clamping pressure 1o provide for the additional torque.
Brake bands

—three brake bands are provided and are operated by
hydraulic servos. One brake band is used for second gear,
for third gear and one for reverse. The clamping load of each
brake band is applied to differant members of the gear train
provide a variety of ratios

Governor

—mechanical, sensitive to road speed and 1o throttle
position; the governor controls all gaar changas while "D’ is
salected



2 gearbox is oparated by hydraulic pressure provided by the
2 il pump, this pressure being directed to the required
4 ical component by a valve block containing the

zontrols the main line pressura,
or valve
—awects oil 1o the governor valve for sutomatic gear changes
0 the appropriate clutch or servo for manuwal changes.
grmor valve
sparated by the mechanical governor and directs oil to
I mplwwiate clutch or servo for automatic gear changes.
simle valves
gwect ol to the appropriate clutch or servo from either the
lor of governor valve when changing from second 1o
wd and third to top. Additional pistons ensure that during
a@rd ch the old ratio is released simultaneoushy with
e ratio engagement.
st gear does not use a shuttle valve.
agement control valve
inatas harsh m%_agamnt when salecting a forward
while stationary. The selector valve directs il, through
e valves, 1o third and reverse servos when a forward
15 selected. This applies gentle braking to the gear train
1 allows smooth engagement when the engagemeant
irol valve directs oil to the forward clutch. The
gagement control valve then directs oil behind the shuttle
a2 which allow the third and reverse servos to exhaust.
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TEST EQUIPMENT

Fig 2

Connecting test equiprment

1 Service tool 18G 677 ZC 5 Service tool adaptor 186G
2 Plug 677 C

3 Scale selector buttons 6 Tachometer connections
4 Engine type selector

buttons

Connecting

Service tools: 18G 677 C, 18G 677 ZC

1. Remove the screwed plug from the o filter head,

2. Fit tool adaptor 18G 677 C into the filier head and
connact the pressure pipe union of tool 18G 677 ZC onto the
adaptor,

3. Connect the tachometer connections of tool 18G B77 ZC
as follows:

a. Red connection to ignition eoll ().

b. Black connection to battery earth (—).

4, Satiool 18G 677 ZC to "4 CYL" and "X 10007,
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TEST PROCEDURE

Service tools: 18G 677 C, 18G 677 ZC

Connect test equipment 18G 677 ZC 1o the angine transmission and position the equipment inside the car where it can be read
from the driver’s seat. Carry out this test procedure completely, in the order given, noting:

Tests 1104 Rectify any fault as it is found before proceeding to the next tast.
Tests 510 12 1t may be possible 1o complete these tests, noting any faults in order to rectify them after the tests. However, it
miust be noted that thes could allow ane fault to mask another.

Test Fault Rectification

1. Check the oil level il level incormect la. Correct the oil level

2. Check the throttle with the pedal fully Throttle not fully open 2a. Adjust the throttle cable
depressed

3. Check that the starter will operate Starter will not operate in “P*  3a.  Adst the inhibitor switch
onky when “P* and ‘N’ are selected and N’

Starter operates in all 3b. Check the inhibitor switch and its
positions wiring for short-circuitng

4. Check the adjustment of the selector The cable is out of adjustment  4a.  Adjust the cable
cable

5. Position the car on a slope, select "P” The park lock fails to hold the  Ba. Remove and check the park lock
and releasa the brakes. Repeat this car in ona or both directions mechanism
test with the car facing in the
opposite direction

6. If possible, run the engine until it In position ‘P, 'N", ‘1", °2', Ga. Refer to ‘Pressure Test Diagnosis®
reaches its normal operating ‘3, 'D*:
termperature. Chock the wheels, Less than 6.6 bar (95 Ibf/in?,
apply the brakes and run the engine 6.7 kglfem?)
at 1,000 rev/min. Select each In position "R": Bb. Refer to ‘Pressure Test Diagnosis®
fransmission position in turn and note Less than 10 bar (145 Ibi/in?,
the pressure registerad 10.0 kgl fcm

7. Apply the hand and foot brakes, and Excessive bump on 7a. Reduce engine idle speed
with the engine idling. select "R’ from engagement of “R" or *1”

"N and 1" from "N’ Engine stalls on engagement  7b.  Increase engine idle speed
of R or*1”

B Select "1, release the brakes and Car does not drive forward Ba.  Remove and check the forward
chack that the car drives forward but chutch; if satisfactory renew the free
that there is no engine braking when whaeal
the throttle is released : Engine braking can be felt Bb. Renew the free wheel

9. Select *1" and drive away, using the Drive in "1" but not in "2* Sa. Check the second gear brake band
rmanual gear-change 1o select "2* and adjustment. If satisfactory, check the
"3’ progressively as the road speed sacond gear servo
increasas. When the road speed is Crive in“1° and ‘2" but not in -~ 9. Check the third gear brake band
above 25 mop.h. (40 km/h) select "D e 3 adjustment. if satisfactory, check the
and release the throttle pedal thard gear servo

Drivein “1°, ‘2", and “3". but  9c. Check the kick-down linkage

na upward gear-change (o adjustment. If correct, check the

fourth gear) on selecting ‘D* governor for freedom of operation. If
the governar is satisfactory, remove
and check the tog reverse clutch

10. Stop the car, select D" and Gear-changes ocour at low 10a. Check the kick-down linkage
accelerate up through the gears using speeds adjustment
“kick-down’. Check that the gear- Gear-changes occur at high 10b. Check the kick-down linkage
changes occur at the following road speed adjustment. If correct, check the
speeds: governol Tor freedom of operation
1-2 change at 29 1037 mph. (46 10
59 kmi/h)

2-3 change at 43 1o 51 m.p.h. (69 to
82 km/h)

34 ::han?e at6lwEdmph. (9810
111 km/h

11. Stop the car, select "R’ and drive the Car will not drive backwards ~ 11a. Check reverse gear brake band
car backwards adjustrnant. If satisfactory, check the

reversa seno

12. Chock the wheels and apply the hand A reading outside the range 12a. Refer 10 'S1all Test Diagnosis’

and foot brakes. Select "R” and
depress tha throttle pedal fully for not
mare than 10 seconds. Note the
highest revimein obtained. Salect ‘D°
and hodd full theottle for not more
than 10 seconds. Note the highast
renfmin obtainad

1,700 to 1,800 rev/min
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STALL TEST DIAGNOSIS

SSURE TEST DIAGNOSIS

figures given in test 6 of the "Test Procedure’ are the
acceptable figures for & satisfactory Iransmission
pressure. Pressure variations due to temparature changes
be ignored as long as the pressure does not drop below
figure given.

The maximurm engine speed obtained in the stall test [see test
12} is an indication of the condition of the engine converter,
and tranemission.

Chack the engine speed obtained in the stall test against the

. Low pressurea in

positions “1°, °2°,

‘3" and ‘D’

. Lo prassure ifi
paosition “2°

. Low pressure in
position "3

. Low prassure in
position ‘R

aooo

. Warn or leaking pump

Wrrongly positioned filter
gasket

Leakage from farward clutch
or forward clutch supply line

. Leakage from second gear

S8Mo or second gear Servo
supply ling

. Leakage from third gesar servo

or third gear servo supply ling

. Leakage from reverse semvo

of reverse sarvo supply line

. Leakage from top/reverse

clutch or top/revarsa clutch
supply line

following table:
neck the figures obtained in the pressure test (test B) against
following table: Rev/mi et
When rapairs are being carried out ta rectifify a low L (A Niostion
fault, lake the opportunity to examing other Below 1,000 Stator slip (defective
which are accessible and which may have been convertar)
ted by low pressure. Below 1,600 Engine power down
1,700 1o 1,800 Satstactory
Chver 1,900 Transmission slip
Fault Possible cause
. Low pressura in all Blocked oil stramer
selactor positions Damaged valve block
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Inhibitor switch guard plate
Front cover
Inhibitor awitch

Reverse dump valve and third gear

valve

Top and second gear valves
Engagement control pressure
valve

Regulator valve

Governor valve

Selector valve

Flap valve

Lid

Valve chest

Separator plate

Pipa chest

Pipas — valve block to servos
Second and reverse gear servos
Third gear servo

Servo body

Pipa — comvertar 1o valve block
Dhipstick tube

Transverse salector rod

Pot shaft

Strunt

Adaptor

Fivat shaft washer

Reaction levers

Servo levers

Vahle block connector and pipe
Guide — pipe assembly

Walve block connector

Park lock assambly

Locking chp

Adjuster

828R BR80T DR BR800 YEAE

Cam

Bush assambly

Plan bush
Spaadometer pinion
Speedometer drive housing
Speadometar gear
End housing

Thrust washer
Governor drive gears
Rall pin

Governor maounting plate
Yoke

il stramear

Pipe — forward clutch
Oil suction pipe
Governor

Gearbox case

Drain plug

Front thrust washer
Front bush

Converter output gear
Rear bush

Backing ring

‘C” shaped thrust washer
Rear casa

Qil seal

Stator carrier

Bush

Converter housing

Cil pump cover

Low pressure valve
Input gear nut

Idler gear bearing
Thrust washer

Idler gear

BBSERRERCEBRIRRRER2BIIdaEaNEE 8

Pipe — converter to low pressura

valve

Bearing

Ratainer

Shims

Input gear

Denwal balt

Forward shaft

Circhip

End plate
Intermediate plate
Clutch plates

Revarse shut-off valve
Pressure plate

Toggle

Piston

Revarsa shut-off valve piston
Forward clutch
Forward clutch shaft rings
Aszembly sleave
Kick-down linkaga
MNut

Lock washer

Forward cluteh hub
Bearing

Spacing washer

Final driva pinian
Bearing

Top and reverse clutch hub
Bugh

Oil seal

Converter

100 Belicrank lever
101 Balicrank lever cover
102 Converter covar

Corartar retaining baolt
Lock washear

Key plate

Sacond gaar braka band
Top and reverse clutch
Reverse gear booster piston
Cylinder

Top gear piston

Piston return spring

Spring retainer
Intarmediate plates
Separation springs

Clutch platas

End plate

Circlip

Thrust washer
MNeadie-roller thrust baaring
Thrust race washer

Thrust washer {thin)
Needie-roller thrust bearing
Thrust washaer {thick)

Third gear brake band
Bevel gear train

Sealing ring

End plate spacer
Freawheal

Intermadiate spacer
MNeedie-roller baaring
Freewheel housing

Main oil straimer

Chl pick-up pipe
Needie-roller bearing
Reverse gear brake band
Freewheel reaction member

AUTOMATIC GEARBOX COMPONENTS
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8 Automatic Gearbox

SELECTOR CABLE ADJUSTMENT

RMOITEE

Fig. 4
Selector cable adjustment 1 Selector housing 4 Bellcrank cover

2 Cable securing mut 6 Bellcrank lever
3 Outer cable 6 Transverse selector rod

Checking

1. Femly apply the handbrake, select "N° and start the
Engine.

2. Move the selector lever to the ‘R position and check that
reverse is engaged. Slowly move the lever back towards the
"N’ position, checking that the gear is disengaged just before
or exactly whan the lever locates the ‘N* position.

3. Repaat the above procedure, moving the selector lever
from “1° to ‘N,

Adjusting

1. Raise the front of the car and support it on stands.

2. Slacken the large nut securing the cable into the selactor
housing.

3. Remove the balicrank cover from the gearbox and. using
the bellcrank lever, pull the transverse selector rod 10 its fully
out (park) position.

4. Select ‘P, locate the laver (by feel) in the notch at the
right-hand side of the gate and hald it there, if a notch cannot
be felt, remove tha selector lever nacelle and locate the lever
0,035 in (0.9 mm from the end of the gate slot. Whils the
lever is held in this position, a second operator should adjust
the cable as follows:

§. Pull the outer cable away from the selector housing,
halding the belicrank bever in the fully out (park} position.
Tighten the cable securing nut.

B. Repeat the checking procedure.

7. Check that the engine will start onlby when ‘P* or "N is
selected and, if necessary, adjust the starter inhibrtar switch.



-DOWN LINKAGE ADJUSTMENT

Clevis pin & Locknut
‘2 Control rod 5 Hole in gearbox casing
'3 Starlock washer 8 6 mm [V in) dameter rod)

ice tool: 18G 677 ZC

» Connect the tachometer connections of tool 18G 677 ZC,
see Test Eguipment”

2. Run the engine 1o its normal running temnpearatura.

‘3. Check the engine idling spead against the figura gnen in
Diata, and adjust i necessary,

‘4. Disconnect the kick-down control rod at the carburetter
8. Insert a 6 men (% inh diameter rod through the hole in the
termediate bellcrank lever and locate it in the hole in the

sarbox casing.
The clewis pan should now be an easy slidng fit through
e kick-town control rod end and the carburetter throttie
Er

e g
1. Slacken the kick-down rod ball-jaint locking nut and turn
2 rod until the comrect length is cbtaned,
2. Connect the rod st the carburetter lever using a new
slariock washer, tighten the ball-joint locking nut and remaove
2 checking rod

Automatic Gearbox 9

3. Tast drve the car to ensure that the ‘kick-down’ changes
ocour within the speed range given in Test 10 of the Test
Procedura’.

a. If the gear changes occur at a lower speed, slacken tha
ball-joant bocking rut, disconnect the rod and screw it in a
further two complete turns. Connect and tighten the ball-
jont and check the kick-down changes.

b. If the gear changes occour at a higher speed, follow the
procadure in 'a’ except that the ball-point must be
unscrewad two complate turns to lengthen the rod.

STARTER INHIBITOR SWITCH ADJUSTMENT

1. Apply the handbrake, raise the front of the car and support
it on stands. Ersura that the salector cabla is correctly
adjusted and position the salactor lever at 'Dr'.

2. Remaova the starter inhibitor switch guard plate from the
gearbox front cover, disconnect the leads from the switch
and fully slacken the inhibiter Switch locknut.

3. Connect a test lamp and battery to the switch termnals
and screw the switch into the front cover until the test lamp
st goes oul. Screw the switch in 2 further 3 to 4 flats and
lack it in this position.

4. Check with the selector lever that the lamp lights up when
P’ or ‘N is selected

6. Remove the test lamp, connact the inhibitor switch leads,
fit the guard plate and kower the car 1o the ground.

6. Check thai the engine will start only when 'P* or ‘N are
salected.

REVERSE LIGHT SWITCH ADJUSTMENT

1. Raise the front of the car and support it on stands. Apply
the handbrake and position the selector lever at ‘R”,

2. Disconnect the leads from the reverse light switch and
Tully slacken the switch locknut.

3. Connect a test lamp and battery 1o the switch terminals
and screny the switch into the selector housing undil the test
lamp just lights. Screw the switch in a further 13 to 3 flats
and lock it in this position.

4. Remove the test lamp, connect the reverse light switch
leads and lower the car to the ground.

6. Chack that the reverse ights operate only when ‘R” is
salectad,
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BRAKE BAND ADJUSTMENT

SELECTOR CABLE ASSEMBLY

Fig. &

Brake band adjustmeant

1 Brake band 8 Servo levar

2 Servo 6 Brake band stops

3 Locknut A Clearance batwaen

4 Adjusting nut adjusting nut and lever
Checking

1. Drain the oil fram the engine/automatic gaarbox

2. Apply the handbrske, raise the front of the car and support
it on stands.

3. Support the engine/gearbox and remiove the LH. front
enging maounting bracket.

4. Remaove the starter inhibitor switch guard plate and
disconnect the leads from the switch,

6. Remove the front cover securing bolts and lift off the
cover complata with tha odl filter assambly

6. Check the brake band adjustment; the frea movernent (A’
in Fig. 6} betwaan the servo lever and the spherical nut should
be approcemately 1.02 mm (0,080 in),

Adjusting

1. Slacken the locknut and turn the spherical adpusting riut
upwards until the pressure on the sarvo lever is released, this
will allow the brake band to expand to its stops.

2. Turn the spherical adjusting nut downwards into the lever
st until no free play exasts, then turn the adjusting nut
upwards. b to 7 flats.

3. Check that the clearance is as given in 6 above, hold the
spherical nut and tightsn tha lockmut.

4. Repeat the procedure above 1o adjust the other two brake
bands.

5. Fit a new joint washer coated with Hylomar jointing
compound (or equivalent). Fit the front cover and tighten the
retaining balts

6. Connect the starter inhibitor swilch leads, fit the guard
plate and engine mounting bracket, and lower the car 10 the
ground.

7. Fill the engina/automatic gearbox with tha cofrect
quantity and grade of oil.

B. Check the inhibitor switch adjustment and adjust if
NECRSSAry.

Remove

1. Apply the handbrake, rase the front of tha car and sup)
it on stands. Remove the bellcrank cover plate from the
gearbox and release the clip securing the selactor cable to the
sub-frame,

2. Remove ona of the retainers and push out the pin SacUring
the cable fork 1o the belicrank lever. Remove the fork end,
washer and locknut from the cable.

3. Remove the two rubber gaiters, unscrew the outer cable
lcking nut and pull the cable clear of the gearbox.

4, Unscrew the cable securing nut from the adaptor in the
selactor housing, unscrew the adaptor from the selector -
housing and, using a split box spanner (10 mm), slacken the
Iscknut securing the cable to the plunger in the selector
housing.

5. Fit the fork locknut and fork, and use the fork locknut to
unscravy the innar cable from the plunger. Remove the fork
and locknut from the inner cable and the adaptor olive and
sacunng nut from the outer cable.

Refit

1. Fit the securing nut, olive and adaptor 1o the cuter cable.
Scraw the inner cable into the plunger and secure it with the
locknut,

2. Screw tha adaptor into the selector housing and fully
tighten it. Loosaly screw the cabla sacuring nut onto the
adaptor in the selectar housing,

3. Secure the outer cable to the gearbox, fit the cable into
the subfrarme clip before tightening the outer cable locknut. Fi
the two rubber gaiters and fit the fork locknut, washer and
fark erd anta the inner cable. Connect tha fork end to the
pelicrank lever and tighten the fork locknut,

4. Adjust the selector cable, fit the belicrank cover plate and
lower the car to the ground

SPEEDOMETER PINION AND DRIVE GEAR

Remove

1. Dusconnect the speadometer cable from the pinion
housing. remove the securing screw and withdraw the
speedometer driive pinion assambly from the drive housing.
2. If the drive gear is to be renewed, remove the
speedometer drive housing and goint washer and withdraw
the speedometar drive gaar

Refit

1. Fit the drive gear and housing. Fit the drive pinion
assembly and connect the speedomater cable.



RNOR AND FORWARD CLUTCH

ca tool: 18G 1097

Remove the enging and gearbox assembly.

Disconnect the kick-down rod ball-point and remove the
crank pivat bolt. Release the kick-down operating lever
@ining bolts and withdraw the kick-down linkage from the
box casing.

Using tool 18G 1097 to retain the position of the forward
ich, remove the governar housing sacuring nuts and
ihdraw the housing assemibly.

Remove the forward clutch feed pipe, and the oil strainer
I pick-up pipe.

Remove tool 186G 1097 and withdraw the forward clutch
Fom the gearbox casing.

Remove the forward output shaft; note the reverse shut-
vahve located in the end of the shaft,

haul
nor
ice tool: 186G 1108

Remave the sacuring screw and withdraw the

sadomater drive pinion componants, then remove the

eraws, datach the pinion housing and withdraw the
seadomater drive gear.

Remove the bolts and withdraw the govermor maunting

gte from the end housing.

Remove the circlip and withdraw the gear from the

governor shaft. Withdraw the governor with its bearing

giners and trunnions from the mounting plate.

Remove the gear and thrust washer from the governor
DS end cover.

& Examine all componaents for wear or damage; ranew the
pvernor assemibly if the beanng requires replacement.
the gear and casing assembhies as necessary.

Fit the gear and thrust washer into the governor housing

d cover.

Locate the governor with its bearing retainers and

nions on the mounting plate, and fit the gear and circlip to
E govarnor shaft.

Using tool 18G 11086, fit and align the governor mounting
pate 1o the end housing. Tighten the bolts to the tongue figure
pezn in Data,

Insert tha speedometer drive gear through the end housing
3 governor, enauring that the lugs on the drive gear shaft
zate in the slots in the governor shaft, then fit the pinion
Jusing with a new joint washer and fit the speedometer drive

Bf COMponents.

d clutch

jce tool: 186G 1102

Remove the circlip, end-plate and clutch plates (two
per-faced interposed with one steel intermediate platel.

L Lift out the piston return springs, the pressure plate and

& cix toggles. Using an air pressure line, blow out the piston,
Remove the circlip and the reversa shut-off valve piston

g the forward output shaft.

&. Check all parts for wear, and rengw as reguired. Fit new

D' rings and seals 1o the piston and the reverse shut off vahe
Check the cast-iron sealing rings for wear; the rings should
ot hawve any sideways movemant in their locating grooves,
place as required

Automatic Gearbox 11

Fg. 7
Forward clutch — location of springs and toggles
1 Piston return springs 3 Toggles
2 Prassure plate

6. Examine all clutch plates and replace those showing signs
of wear or damage.

7. Fit the reverse shut-off valve to the forward output shaft
and secure it with a new circlip.

B. Lubricate the piston seal and using tool 18G 1102, press
the piston fully nto its bore, ensuring that the lips of the seal
ara facing inwards.

9. Fit the toggles, pressure plate and piston retum springs,
pasitioning the sprngs as shown in Fig. 7.

10. Assemble the remaining companants in the following
arder to check the end-float. Fit the two paper-faced plates
together, fit the intermediate plate, end plate and circlip.
11. Using a feeler gauge, check the clearance between the
intermediate plate and the end plate and, if necessary, fit an
alternative end plate and/'or intermediate plate to obtain the
end-float given in Data

12. Assemble the clutch plates in the correct order (see
Fig. 3} and fit the circlip. Check that the paper-faced plates
rotate freely, and align their splines to assist when fitting the
unit to the gearbox.

Refit
Service tools: 18G 1084, 18G 1097

1. Fit the forward output shaft and forward clutch to the
gearbox, ensuring that the clutch plates are fully engaged on
the hub splnes.

CAUTION: If the clutch is not fully WWT the hub
splines, the flange of the governor housing will not contact
the gearbox casing. Any excessive force used in fitting the
clutch may damage the clutch plates.

2. Using tool 18G 1097 to retain the forward clutch, fit and
secura the ol stainer assembly. Fit the forward clutch feed
pipe with its long end into the gearbox casing and pull the
nylon sleeve aver the sealing rings on the forward elutch
shaft,
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Fig. 8
Kick-down lever position

3 Goarbox case
lever 4 Governor
2 Governor lever

1 Kick-down operating

3. Using tool 18G 1094, align the il pipes and the forward

clutch shaft; remove the tool

4. Apply jointing compound to a new joint washer, and fit it

to the gaarbox casing.

5. Fit the governor housing giving particular attention to the

following poants:

4. Ensure that the forward clutch fesd pipe is engaged in its
location in the housing,

b. Ensure that the governor valve linkage engages correcily
with the spring clip of the governor. The link engages
between the spring clip and the two forks; it MUST NOT
enter the boxed portion of the clip

6. Tighten the governor housing Securing nuts and scraw.,

Remove tool 18G 1097 and fit the kick-down control

assemibly with the operating lever positioned as shawn in

Fig. 8. Fit the bellcrank pivot balt and connect the kick-down

rod ball-joint to the control lever

7. Fit the engine and gearbox assembly.

PRIMARY DRIVE GEARS

Remove

1. Remove the converter and converter housing.

2. Remove the 'C’ shaped thrust washer, backing ning,
output gear and front thrust washer from the crankshaft.
3. Remove tha idlar gear and thrust washers and the input
gear and adjustrment shims.

Owvarhaul

1. If any of the gears are worn or damaged, replace them as
a set

Refit

Service tools: 18G 191, 18G 191 A, 18G 1083-1, 18G
1089 A, 718G 1089/1, 18G 1098

1. Fit the output gear front thrust washer, with it’s
chamtered bore side towards the crankshaft.

2. Fit the output gear, backing ring and 'C’ shaped thrust
washer 10 the crankshaft,

3. Check the output gear end-float against the figure given in
Data and, if necessary, fit an alternative front thrust washer 1o
correct the end-float. Rermove the output gear after
adjustrment

&, Fit the idler gear to the transmission case with a nominal
sized thrust washer from the range available (see Datal on the
transmission side of the idler gaar.

5. Asgsembile the thin washers of tool 18G 1089-1,
interposad with a dental wax washer, onto the comnverter
housing side of the idler gear.

6. Cut a dental wax washer and interposs it betwesn 1ools
18G 1089 A and 18G 1089/ 1, this assembly replaces the
input gaar for checking the pre-load adjustmant.

7. Fit tool 18G 1089 A and 18G 1083/1 with the wax
washer onto the npul gear shaft.

8. Fit the converter housing using a new joint washer and
tighten the housing nuts and bolts to the torgue figure given in
Data. Do not fit the input shaft nut

9. Remove the converter housing, and the washers with
dental wax interposad, and measura the thicknass of the
washer assembly with a micrometer. Subtract 0,102 1o 0. 178
roum (0,004 ta 0.007 inl from the measurement figure taken
ard fit a thrust washer of that thickness to the converter side
of the idler gear

10. Place the input gear onto tool 18G 191 A, and set tool
180G 191 to zero when it registers the total length of the input
gear,

11. Remove the input gear from tool 18G 191 A, and replaca
it with 18G 1089 A and 186G 1083-1 with the wax washer still
in position. Tha increased rmeasuramant shown on tool 186G
191 indicates the thickness of shims required 1o eliminate
end-float. Add 0.025 to 0.07 mim (0.001 to 0.008 in} to give
the required input bearing pre-load adjustment, Select the
required thickness of shims

12. Fit the input gear and shims.

13. Remove the converter housing joint washer used for the
adjusting procedura and fit a new one.

14, Fit the front thrust washer, output gear, backing ring and
'C’ shaped thrust washer 10 the crankshaft.

15. Fit tool 186G 1098 over the output gear and fit the
convarter housing and converter




ATER, OIL SEAL AND HOUSING

Dram the cil from the engine/automatic gearbox.

L Bamove the battery and support tray. Raise the front of
wehicle and support it on stands.

Attach suitable lifting equipment to the angine, support
% engine and remove the nut and washer from the right-

Engine maounting.
Bamave the bonnet lock platform, and move the radiator

Remove the oil filter assambly and the starter mator.

L Bamove the comverter cover retaining bolts and move the
h cable and carburetter overflow pipe aside.

ar and crankshaft slots in horizontal position

Ramove the converter cover, ensura that the shot in the
kshaft is in the horizontal position shown in Fig. 3 and
sve the converter retaining bolt using tool 18G 587.

o the end of the crankshaft.

Ramaove three equally spaced bolts from the convertar

fentre 1o accept tool 18G 1088 and remove the converter;
sta that it will still retain a quantity of oil.

Locate tool 18G 1087 in the groove in the converter

sing oil seal and tap outwards on the tool, Continue the
ing action whilst moving the tool round the adge of the

wea| until the oil seal is removed.

11. Remove the securing screws, and detach the low

assure valve from the converter housing.

l.lsmg tool 186G 1088 to hold the converter output gear,

owe the input gear nut. Disconnect the selector cable,

screw the belicrank pivot post and remove the belicrank

wer from the convartar housing

08 over the corverter oulput gear. Remowe the nuts and

tially withdraw the converter housing. Disconnect the oil
ad pipe and withdraw the converter housing.

rmis 18G 587, 18G 1086, 18G 1087, 18G 1088,

4 rear engine mounting and the through bolt from the R.H.

Remove the key plate and insert the plug of tool 18G 1086

Remaove tha R H. front engine mounting and fit tool 18G

securing the converter housing 10 the power unit and

Automatic Gearbox 13

Rafit

Service tools: 18G 587 18G 1068 A, 18G 1068 B, 18G
1088, 186G 1098

1. Inzert the oil feed pipe into its location in the gearbox, fit a
new joint washer 10 the converter housing and, ensuring that
tool 18G 1098 is still on the converter output gear, partially fit
the converter housing. Connect the oil feed pupa, then push
the housing fully home and remove tool 18G 1088

2. Fit the securing nuts and screws, ensure that the UN.C.
scraws secura the housing to the gaarbox and the U N.F.
screws secure the housing to the cylinder block. Tighten the
scraws and nuts to the torqua figure given in Data.

3. Fit the input gear nut and, using tool 186 1088, tighten
the nut to the torque figure given in Data.

4. Fit the belicrank lever, connect the selector cable and fit
thi low pressure valve using a naw joint washar,

B. There is a drain hole behind the converter housing ol seal
which must not be sealed off by the il seal. Measure the
depth of the oil seal bore (from the housing face ta the outer
end of the stator bush) and subtract the measurement from
9,5 mm {0.375 in). Using 10cls 18G 1068 A and 18G 1068 B
fit the oil seal, allowing it 1o |]:muuda {at the position whera
the measurement was 1aken) by the difference between the
above figures. If the measurement taken is equal to or greater
than 9.6 mm (0.375 in) fit the ol seal flush with the housing
face.

6. Remove each pair of bolts in turn from the converter
cantre and fit new bocking plates. Tighten the bolts to the
torque figure given in Data.

Note: Do not ramove all six screws from the converter centre
al one fima.

7. Fit the converter onto the crankshaft, align the zlots in the
crankshaft and converter, fit the key plate and a new locking
washer and using tool 18G BB7 tighten the convarter retaining
baolt 1o the torgque figure given in Data. Fit the R.H. front
engine mounting to the sub-frame. Fit the converter cover.

B. Fit tha carburetter overflow pipa, earth cable, starter
matar and ofl filter assembly.

8. Secure the A.H. front and rear engine maunting points and
remove the engine lifting equipmant.

10. Position the radiator assambly on its mountings and fit
the bonnet lock platform. Lower the car and fit the battery
support tray and battary.

11. Refill the engine/automatic gearbox with the cormect
quantity and grade of cil.
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GEARBOX ASSEMBLY FINAL DRIVE PINION

Nete: It is necessary to separate the gearbox from the engine Remove

1o : -

Aenew the gearbax case. Service tools: 18G 1095, 18G msg

Renew the gearbox assambiy. 1. Move the selector lever to the “D* pasition.

Remowve the main of plek-up pipe and strainer, 2. Remove the engine/gearbox assambly.

Remove 3. Remove the differential end covers, nating the adjustment

1. Remove the engine/gearbox assembly.

2. Remove the converter cover, converter, and converier
housing.

3. Disconnect the external engine oil feed pipe from the
adapior on the gearbox casing and lever the main oil feed pipe
from the oil pump and gearbox casing.

4. Remove the gearbox securing bolts, separate the engine
lmr;\ the pearbox and remove the front main bearing cap oil
seal.

Refit

1. Renew the oil feed 0" ring and fit a new joint washer 10
the transmission casing, lubricate and fit & new front rmain
beanng cap oil seal and fit the engine to the gearbox.

2, Connnct_mn axtarnal oil feed pipe to the adapter on the
gearbox casing.

3. Fit the internal oil feed pipe into its locations in the oil
purnp and cylinder block

4. Fit the converter housing, converter and convarter cover,
then fit the engine/gearbox assembly.

BRAKE BANDS

Remove

1. Move the selector lever ta the "D° position,

2. Rermmowve the engine/gearbox assambly.

3. Remove the convarter, the converter housing, and the
gear rain assembly

4. Rernove the valve block and the servo assermbily,

B. Push the two inner brake bands into the gearbaox unitil they
contact the centre wab.

6. Tilt the top of the outer brake band forward over the end
of the forward shaft, and withdraw the brake band from the
gearbox casng.

7. Repeat the procedure in 6 to remove the remaining two
brake bands.

Refit

1. Fit the three bands into the gearbox, commeneing with tha
second gear band, third gear band and finally the “wider”
reverse band

2. Fit the valve block and servo assembly. and the gaar train
assernbly.

3. Adjust the brake bands.

4. Fit the corwerter housing and converter, then fit the
angine and gearbox assembhy.

shims fitted beneath the cover on the final drive gear side,
4. Remova the differential assembly.

6. Remove the convertar and converter hausing.

6. Remova the gear train complate with the froewhesl
reaction member and the top and reverse clutch.

7. Remove the governor assembly, and the forward clutch.
8. Remove the valve block and the servo assembly and
remave the brake bands,

9. Using tools 18G 1095 and 18G 1096, remove the forward
clutch hub retaining nut, then drift the 1op and reverse clutch
b out of the centre wab of the gearbox casing.

10. Remove the final drive pinion with its spacer washer.

Refit
Service tools: 18G 1095, 18G 1096

1. Fit the final drive pinion without its spacer washer. Fit the

top and reverse clutch hub and tighten the hub retaining nut

until light friction is felt on the beanngs when the hub is

rotated

2. Using feeler gauges, measure the clearance betwaen the

final drive pinion and the foerwand clutch hub bearing face.

3. Subtract 0.05 mm (0.002 in) from the measurement

obtained, and select a washer of this thickness from the chart

given in Data.

4. Remove the retaining nut, drift out the 1op and reverse

chatch and withdraw the final drive pinion.

6. Smear the selected spacer washer with petrolaurm jelly

and place it on the forward clutch side of the pinion

8. Refit the final drive pinion with its spacer washer, Refit the

top and reverss clutch hub and, using tools 18G 1095 and

EEG 1096, tighten the hub nut te the torque figure given in
ta, ?

7. Chack that there is only light friction on the bearings when

the hub is ratated.

8. Fit the brake bands and the valve block and servo

assembly

9. Fit the gear train complete with the freewhesl reaction

member and the top and reversa clutch.

10. Fit the forward clutch and the governor assembly and

adjust the brake bands

11. Fit the converter housing, the converter and convarter

Lover.

12. Fit the differential assembly to the gearbox, and adpsst

the bearing pre-load,

13. Fit the engina/gearbaox assembly.



FREEWHEEL, GEAR TRAIN AND TOP AND
ERSE CLUTCH

move
Remaove the engine/automatic gearbox assembly.
. Remove the converter, the commarer housing and the idler

Hemave 1he dowel bolt sacunng the gear train assembly
Full out the gear train assembly complate with the frea-
el reaction member and the top and reversa clutch,

Femove the thrust washer, needle thrust bearing and the
pped thrust washer from the end of the top and reverse

Remove the top and reverse clutch from the gear train,
aring the order in which the thrust washer (thinl, needie

5t baaring, and selective thrust washer (thick], locate on
reverse output gear shaft,

Pull off the input gear and remove the frst gear freewheel
Bachon mearnber,

Knock back the locking plate tabs and remove the bolts
aining the first gear freewheel assembly to the gear train.
Lift off the first gear freewheel housing assembly.

Mote: Further dismantiing of the gear train is not Necessary,
&= ail the ramaining CoMPonNents ara ncorporated in a
SSnlscement gear tram,

0. Remove the Spiralox circlip and end plate spacer, and lift
Bt the first gear freewheel, imermediate spacer plate and
edle thrust bearning.

aul
gear freewheel

Examine the freewheel umit and needle thrust bearng for
cessive wear or damage, and rensw it necessary

0 and reverse clutch
ice tool: 18G 1120

Femove the Spirolax circlip and retaines plate, and lift out
clutch plates and spring rings.
2 RAemove the Spirolox circlip, spring retainer and piston
spring and lightly shock the clutch drum against a flat
3ce 1o remove the 10p gear piston and cylinder,
va: If the reverse booster piston s shocked aut of its bove,
piston ring waill prevent it being remaoved from the clutch
3 It must therefore be refitted by easing the piston ring in

I @ Screwdnver
Fit tool 186G 1120 into the clutch unit, hold both togeather
side-down and shock the assembly against a flat surface 1o
owve the reverss booster piston from the clutch drum into
tool. Lift out tool 186G 1120 complete with the piston and
ove the piston from the 1ool.
Remove the seals from the top gear piston, cyhinder and
ersa booster piston.
Examina all parts for wear and renew those showing signs
o wear or damage. Renew all oll seals in the pistons and

8T .

Check the piston rings, and replace if necessary. The
iton ring gap for both rings when fitted in their respective
ores should be as gnven in Data,
Lubricate the new seals with oil and fit them to their
speclive COMPOnents
Using tool 18G 1120, fit the reverse booster piston into its
ore, ensuring that the boss faces outwards.
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8. Fit the top gear piston into its cylinder with the boss facing
outwards, then fit the assembly into the clutch drum, with the
cut-aways on the rear outer adge of tha cylinder opposite the
holes in the clutch drum.

10. Fit the top gear piston retum spring. spring retamer and
Spirolox circlip. Fit the clutch plates and speing rings, with the
cul-away portion of the stesl plates in alignment.

11. Fit the retainer plate and Spirolox circlip. Check that the
bronze plates rotate freely, and ahgn their sphines to assist
when fitting the unit to the gaartox

Refit

1. Fit the needle thrust bearing, spacer plate and freewheel,
then sacure them with the Spiralox circlip. Ensure that the lip
of the freewhesl is positioned uppermast otherwise the unit
will ba inoparative in use.

2. Fit the first gear freewheel assembly 1o the gear train, use
new locking plates, tighten the retaining bols and lock up the
Iocking plate tabs.

3. Fit the freewheel reaction member and input gear.

4. Fit the selective thrust washer (thick), needle thrust
bearing, and thrust washer (thin} to the reverse output gear
shaft.

B, Check the condition of the "0’ ring seals on the reverse
output gear shaft; replace as necessary.

6. Fit the t1op and reverse clutch to the gear train assembly,
and place a straight edge across the splined end of the
raverse output shaft and the face of the top and reverse
clutch, the faces must be level with each other to elminate
third speed reaction gear end-float and maintain the comect
backlash. If the faces are not level. measure the difference in
hesight, lift off the 1op and reverse clutch, and ramove the
thrust washers and needle thrust bearing.

7. Measure the thickness of the selective thrust washer
(thick) and select the required thickness washer from the size
chart given in Data.

8. Fit the selected thrust washer, needle thrust bearing and
the thin thrust washer 1o the reverse output gear shaft, refit
the top and reverse clutch and check that the two faces are
now level

9. Smear petraleumn jelly anto the stepped thrust washer and
locate it on the end of the top end reverse clutch.

10. Smear petroleum jelly onto the thrust washer and
neadia-rolier bearing and fit them 1o their locations on the top
and reverse chutch hub

11. Fit the gear train complate with the freewheel and the
top and reverse clutch into the gearbox and, ensuring that the
clutch plates are fully engaged on the cluich splines, fit the
dowvel bolt,

Note: When the clutch is correctly located on the splines, the
dowel bolt will engage easly in the freewheel reaction
imemibar.

12. Fit the idler gear, the converter housing and the
converter

13. Fit the engme/automatic gearbox assemibly.

!
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VALVE BLOCK, PARK LOCK AND SERVOS

Remove

1. Mowve the selector lever to the D° position

2. Remove the engine/automatic gearbox assembly.

3. Remove the convertar, the convarter housing and the gear
tram assembly.

4. Remova the transverse selector rod and unhook the three
brake bands from the servo reaction levers and struts.

B. Remove the front cover securing bolts, remove the engme
mounting and lift off the cover completa with the oil filter
assamiply

6. Disconnect the oil cooler pipa from the adaptor,

7. Unscravy and remove the adaptor, and withdraw the
shaped copper pipe through the adaptor hole.

B. Asmove the servo assembly securing bolts, and the thres
bolts securing the valve block.

9, Withdraw the servo unit and valve block as an assembly
from the gearbox casing.

10. Detach the servo unit from the valve block, and remove
he locking clip securing the park lock adjuster to the selactor
detant rod.

11. Remove the three bolts and detach tha park lock
assembty from the valve block.

Overhaul

Servos

1. Remowve the centre shaft and lift out the servo levers,
raaction levers, washer, and struts

2. Hold the servo cover, remove the securing screws, and
allowing the spring pressure 1o be gradually released, remove
the cover

3. Lift out the piston springs and servo pistons.

4. Examine all parts for wear and check the bores of the
servo unit for scoring. fit a new assembly if the bores are
damaged. Renew the piston seals and any othar parts as
reguired.

5. Lubricate the new piston seals with oil and fit them onto
their respective pistons, ensuring that the lips of the seals
face inwards 1owards the bores.

6. Fit the pistons and springs into their bores and secure the
S8rvo COover,

7. Fit the reaction levers and struts to the servo unit,
ensuring that the washer is cormectly positioned, see Fig, 3.

Valve block

CAUTION: Bafore dismantiing the valve block, remember to
store the valves in therr fitted order so thet each one can be
fitted fo its original bore.

Note: Absolute cleaniiness is essential, therefore it is
arvisable fo dismantle the unit on a clean sheet of paper.

1. Remove the six bolts and detach the valve block lid.

2. Remove the valve chest and separator plate from the pipe
chest, noting the flap valve fitted between the valve chast and
separator plate

3. Remove the selector valve and the governor valve.

4. Remove the 'C’ clips and plugs and withdraw the regulator
valve components, the engagamant control valve
companants, and the second and fourth gear valves and
companents.

5. Remove the end "C’ clip and withdraw the plug and one-
way dump vahve, remove the centre 'C’ clip, end plug and
spring retainar and withdraw the third gear valve componants.

6. Depress the abutment plug, remove the retaining washer,
and withdraw the third gear shuttle valve from the rear of the
pipe chest.

I. Repeat the procedure in B to remove the reverse gear
shuttie valve, noting that an engagemant piston is fittad in the
same bore.

8. Depress the spring, release the spring retainer, spring and
slabilisation vale,

9. Clean all parts thoroughly in clean fuel (petrell or paraffin
(kerosene) and dry off using an air pressure line.

10. Check for burrs on the valves and boras, check that all
valves move freely in their réspective bores. Immerse all
components in clean engine oil bafore assembling.

11. Assemble the valves in the valve block and pipe chest as
shown in Figs, 10and 11,

12. Check that all 'C’ clips have been comectly located and
fitted.

13. Position the valve chest with its front face downwards
and insert the flap valve into its location.

14. Fit the separator plate and pipe chest to the valve chest,
locata the governor operating lever in tha groove in the
govarnor vahlve, and tha salactor rod link in the grooved end of
the selector valve.
16. Hold the complete assembly together, turn it over, fit the
lid and tighten the six lid retaining baolts to the torque figure
given in Data,

Park lock

1. Compress the spring, extract tha roll pin and remove the
retaining washer, spring and cam.

2. Unscrew the adjuster.

3. Examine all parts for damage or wear, Renew the cam,
spring, roll pin, locking clip and adjuster if necessary.

Note: [f a new cam (see Daral is fitted it must be
dimensionally the same as the one it replaces and the final
pasition of the paw! should be adjustad as describad under
‘Refit’ (para. 2 a 1w dl.

If any other parts are damaged or worn, it 8 new park lock
assambdy.

4. Fit the cam and spring retaining washer and secure with
the roll pin.

B. Screw on the adjuster.
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Walve chest 7  Dump valve components

Selector valve 8 Third gear valve components
Governor vahe 9 Pipe chest

Regulator valve companents 10 Separator plate

Engagement valve componenis 11 Fap valve

Second and fourth gear valve

components

Fig. 11
Shuttle valves

1 Pipe chest 3 Reverse gear shuttle
2 Third gear shuttle valve valve components

componants
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Fark lock adjustment 1  Adjuster
2 Detentrod
3 Selector valve
4 Mounting lug
B Locking clip
Refit

1. Fit the park lock assembly to the valve block and tighten
the three retaining bolts to the torque figure given in Data,

2. If the park lock assembly or the valve block have been
renewed, adjust tha park lock as follows:

a. Push the detent rod fully into the valve block |'Park’
position], then withdraw it one detent (‘R” pasition).

b. Check that dimension "X’ (Fig. 12) is within the limits given
in Data. If necessary, change the cam {ses Data) to obtain this
dimension.

¢. Enszure that the detent rod remaing in ‘R’ and advance the
cam by means of the adjuster so that the pawl height
[dimansion X'} is increased by the figure given in Data.

d. Fit the locking clip to the adjuster.

3. Fit the two valve block connactions into their locations in
the gearbox casing.

4, Fit the servo and valve block assembly loosely into the
pearbox with the valve block linkape located over the web of
the casng.

6. Engage the valve block inkage with the spring clip of tha
goVEmor unit.

B. Assemble the servo unit to the valve block and locate both
assamblies in the gearbox case.

7. Fit the shaped copper pipe through the adaptor hole and
locate in the pipe chest

8. Fil the valva block and servo unit securing bolts, and
tightan tham to the torque figures given in Data.

9. Screw the transverse selector rod fully into the valve block
selector valve inkagea

10. Locate the brake bands onto tha servo unit reaction
levers and struts and fit the gear train assembly to the
gearbox.

Cam

Pawil

Camn rod

Dimension X — height of pawi
above mounting lug

o -

11. Screw in the adaptor and connect the engine cil feed
pipe

12. Use a new joint washer coated with jointing compound
and fit the front cowver,

13. Fit the converter housing and the converter.

14. Fit the engine/automatic gearbox assembly.
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4 Final Drive

DIFFERENTIAL END COVER OIL SEALS

Remove
Service tool: 18G 1087

1. Remove the drive shaft and mboard joint

2. Remove the differantial end cover oil seal, using tool 18G
1087,

Refit
Senvica tool: 18G 1238

1. Fit the differential end cover oil seal, using tool 18G 1238.
2. Fit the inboard joint and drive shaft

DIFFERENTIAL, FINAL DRIVE GEAR AND
PINION

Reamove
Service tools: 18G 587, 18G 1236

1. Remove the engine/gearbox assembly.

2. Remove the differential end covers, noting the adjustment
shims fitted beneath the cover on the final drive gear side.

3. Extract the selactor shaft detent spring, sleeve and ball
from the gearbox casing,

4. Locste tool 186G 1236 over the selector shaft and remove
the differential assambly.

Note: If there are gaskets fitted between the gearbox and
differential housing, new gaskets must be used during
refitting. If no gaskets are fitted between the gearbox and
differential housing, & sealant must be used as described
undier “Refit’.

6. Remove the speedometer drive pinion, housing and gear,
Rotate the selector shaft anti-clockwise to disengage the
operating stub and the interlock spool fram tha baellcrank
levers, then lever the first/second speed selector fork 1owards
the centre web of the gesrbox casing to engage first gear.
Using a screwdriver, carefully drift the centre bellcrank lever
inwards to select fourth gear; the gear train is now locked in
twao gears.

6. Using 18G 587, remove tha securing nut and final drive
pimicn.

Overhaul
Service tools: 18G 2, 18G2G

1. Remove the oil s2als from the end covers,
2. Using tools 186G 2 and 18G 2 G, pull the bearings off the
differential cage. The bearings are marked ‘THRUST” on their
ourter face

3. Mark the final drive gear and differential cage for assembly
purposas, remave the final drive gear securing bolts and
rermove the final drive gear complete with the differential gear
located in it, then remave the differential gaar from the final
dnive gear.

4. Drift out ltowards the final drive gear flange) the roll-pin
retaining the differential pinion pin, then drift out the pimion
pin. Remove the differential gear thrust block, pinions, and
thrust washers

5. Renew all components which are worn or damaged. Fit
nerw differential pinions and gears as a complate set if they
are worn and reassemble with new thrust washers. If it is
necessary 1o renew the final drive gear and/or pinion, they
must be renewed as a pair.

6. Assemble the differential gear thrust block, pinions and
thrust washers

7. Fit the differential pinion pin and the securing roll-pin, then
bolt the final drive gear to the differential cage, tightening the
bolts to the torque figure given in Data.

B. Use tool 1BG 578 to drift the bearings onto the diffarential
cage, with the flanged side of the outer races facing
outwards.

8. Fit new oil s8als in1o the differential end covers, using tool
18G 1238

Refit
Service tools: 18G 578, 18G 587, 18G 1236, 18G 1238

1. Fit the final drive pinkon, using 18G 587 to tighten the
securing nut ta the torque figure given in Data.

2. Fit the speedomater drive housing, gear and pinion.

3. Moave tha selector ballcrank levers into the neutral position
and rotate the interlock spool and selector shaft stub into
angagement with tha bellcrank levers.

4. Fit the differential assembly into the gearbox casing with a
slight bias towards the flywheel end of the engine.

B. Fit tool 18G 1236 over the selactor shaft and fit the
differential housing. use new gaskets if gaskets were fitted
originally, if nona were fitted assembla without sealant at this
stage. Tighten the securing nuts sufficiently 1o hold the
ditferential assembly firmly and yet allow the unit 1o be
displaced by the fitting of the end eover on the fiywheel end.
6. Fit the selector shaft detent ball, skesve and spring to the
gearbox casing

7. Fit the (fhywheel and) end cover, using a joint washer, and
ensure that the oil holes in the end cover are aligned with
those on the differential housing. Tighten the screws evenly in
a diagonal sequence.

Note: As the screws are tightened, the differential assembly
will be displaced away from the fywheel end of the engine 1o
aliow the bearing pre-load adiustment fo be carried out.

8. Fit the second end cover without its joint washer or shims
and tighten the securing screws in diagonal sequence just
sufficiently for the cover register to nip the bearing outer race;
aver-tightening will distort the cover flange.

9. Take feeler gauge measuraments in several positions
between the cover flange and the gearbox/final drive housing;
variations in measurement will indicate that the cover
SECUNNG screws have not been tightened evenly; adjust the
tension on the screws until the same reading is obtained in all
positions. |f no gap exists between the flange and the housing,
remaove the cover and add shims between the cover and
bearing to produce a clearance; calculate the pre-load shim
requirament as follows.

If this measured gap is greater than the pre-load figure (see
Data); subtract the pre-load figure from the measured gap and
remove that thicknass of shims from thoze already fitted. Fit
an additonal 0.18 mm (0.007 in) shim to allow for the
comprassed thickness of the gasket.

It the pre-load figure is greater, subtract the measured gap
from it and add that thickness of shims. Fit an additional 0.18
mim (0,007 ind shim 1o allow for the compressed thicknass of
the gasket.

10. If no differential housing gaskets are fitted, remove the
differential housing and apply an unbroken line of R T V.
sealant Unipart Mo. GCH 117 to the differential joint face. Fit
tha differantial, differential housing, and (flywheel end} end
covar.

Note: The differential housing showld be finally tightened
within 20 minutes of applying the sealant

11. Grease the adjustment shims and fit them to the thrust
face of the bearing. Fit the end cover, UsiNg a new joint
washar, and tighten the end cover securing screws and the
final drive hausing securing nuts 1o the correct torque figure.

12. Fit the engine/gearbox assembly
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DRIVE SHAFT AND JOINTS
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Fig. 1 9
Drive shaft and joints 1 Inboard joint 7 Anti-roll tie-bar
2  Upper arm pivot shaft retaining plate 8 Lower suspension arm
3 Damper 8 Brake caliper
4 Drive shaft 10 Driving flange
5 Upper suspansion arm 11 Disc
8 Steering ball pin 12 Disc shield
Ramove 7. | the outer joint is to be separated from the drive shaft,

Service tools: 18G 304, 18G 304 F, 18G 1063, 18G 1240,
18G 1342

1. Remave the rebound rubber from the sub-frame and insert
a distance piece between the sub-frame and the upper arm 10
keep the suspension in the running position. Apply the
handbrake and slacken the front read wheel nuts.

2. Raise the front of the car, support it on stands and remove
the wheel.

3. Toavoid damage 1o the inboard joint boot, ensure that
there are no sharp corners or edges anywhere on the taperad
end of tog! 18G 1342, Lubricate the nose of the tool and slide
it along the top of the drive shaft until its nose enters the neck
of the rubber boot and contacts the inboard jeint extension
tuba.

4. Clamp the flat portion of tool 18G 1342 beneath the drive
shaft and contacting the side of the sub-frame; on the L.H.
drive shaft, the outer end of the ool will rest on the tool "U°
balt. Drive the top portion of the tool tawards the centre of
the vehicle to release the shaft from the inboard joint and
remova tha Tool

6. If the outer joint is 10 be separated from the drive shaft,
apply the brakes, and remove the nut and split collar SBCUNNG
the driving flange

6. Remove the caliper and support it to prevent straining the
hoses.

remaove the driving flange and disc, using tools 18G 304 and
186G 304 F if necassary.

8. Disconnect the steering ball pin from the steering lever,
using tool 18G 1063, and remaove the disc brake shield.
Remove the nuts and separate the and |ower arms fram
the swivel hub ball joint, using tool 18G 1063. Remove the
swivel hub and drive shaft assembly.

8, If the driving flange has been removed, pull the swivel hub
assembly from the drive shaft and, if the inner bearing inner
race remains on tha stub shaft, use tool 18G 706-2 to pull it
off. Withdraw the water shield from the drive shaft,

10. If the inboard joint is to be removed, insart tool 18G
1240 between the joint and final drive cover. Strike the flat
face of the tool to release the joint and remove it.

Overhaul

Service tool: 18G 1099

1. Cut the rings securing the boot(s) and remove the bootls)
from the joint(s).

2. Outer joint: Hold the drive shaft vertical with its inboard
and uppermaost and, using a soft-faced malet, strike the outer
adne of the joint to release it from the shaft. Remove the
spring ring from the shaft

3. If the rubber boots are damaged, renew thedm.



4. Outer joint: Fit a new spring ring to the drive shaft,
compress the ring on the shaft to assist entry of the shaft into
e inner mambser and use a soft-faced mallet to drift the drive
aft into the inner member.

Fack the inner point with 75 cm? and the outer joint with

56 o of Malycote VM 246 1C grease and secure the boot
ataining clips, using tool 18G 1099, as follows:

8. Fit the clhip so that its fold will lead with forward rotation of
& drive shaft.

Pull the frae end of the clip tightly between the front

“ocking tabs of the clip and close the front locking tabs onto

Fold the chp back over the front locking tabs and close the

#ear locking 1abs to secure the clip end,

ice tools: 18G 1104, 18G 1104 B

1. If the nner joint has been removed, lubricate itz oil seal
Bearing surface and push the joint smartly into the final drive
10 lock the joint into the final drive.
2. If the outer joint i separated from the drive shalt, pesition
he water shield 6.4 mm (0.25 in} onto the drive shaft; fill its
saaling face with grease and pull the drive shaft into the hub,
g tools 186 1104 and 168G 1104 B,
3. Lubricate the inner joint boot 10 ease fitting of the drive
=haft and push the shaft smartly inte the inboard joint 1o lock
B shaft into the jomt.
Fit the upper and lower arms to the swivel hub and lock
ach nut with its tab washer after tightening the nuts to the
que figure given in Data,
5. Fit the disc shield and connect the steering lever to the
gering ball pin but do not fully tighten the nut.
8. Ifit has been removed, fit the driving flange and disc
ssembly and the split collar and nut to the drive shaft.
. Fit the brake caliper and tighten the caliper mounting bolts
0 the torque figure given in Data. Tighten the steering ball pin

It it has been remaoved, tighten the drive shaft nut to the

forgue figure given in Data, Lock the nut with a new split pin.
Fit the road wheel and lower the car to the ground.

amove the distance piece from the suspension, fit the

d rubber and tighten the road wheel nuts to the torque

qure given in Data.

Drive Shafts 3
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4 Steering

FRONT WHEEL ALIGNMENT

When checking the front wheel alignment the following points
must ahwvays be observed.

a. The vehicle must be positioned on a level surface.

b. The vehicla must be loaded to kerbside unladen trim.

¢. Tha tyres must ba inflated to the recommended pressures.
d. The tnm height must be correct

Checking

1. Position the wheels in the straight-ahead position, rock the
vehicle from side to side and roll it backwards and forwards at
lzast a vehicle's length to relieve any stresses in the steering
linkage.

2. Uncowver the hole in the steaning rack housing and
cantralize the rack by screwing a 6 mm baolt through the rack
housing and into the threaded hola in the rack.

3. Using an optical gauge, take two readings on the front
tyres at wheel centra hesght at the centre of the sidewall, then
check the average of these two readings against the front
wheel alignment figure given in Data.

Adjusting

1. Slacken the locknut on both tie-rods and the clips securing
the saals to the tie-rods.

2. Rotate each te-rod (both are nght-hand thread) in the
requarad direction by an agual amount 1o corract the
alignment

CAUTION: It is mportant that the tie-rods are adjusted to
axactly equal length.

3. Tighten the tie-rod locknuts to the torque figure given in
Data.

4. Tighten the rack seal clips and re-check the whesl
aligmment

STEERING-COLUMN TOP BUSH

Remove

1. Remove the cover from the centre of the steering-wheel,
unscraw the retaining nut, mark the wheel hub and inner
column for reassembly and withdraw the steering-whee|.

2. Remova the screws retaining the two halves of the
stearing-column cowl, remove the A.H. half of the cowl and
disconnect the three wiring harness multi-connectors.
Disconnect the plug from the lighting switch and remove the
LH. half of the cowl with the mixture {choke) contral
attached

3. Slacken the screw securing the combined switch
assembly to the steering-column and remove the switch
assambily.

4. Slacken the steering-column 1o pedal bracket attachment
clip and release the steering-column mounting bracket,

b. Remove the nuts and bolts securing the upper column to
he outer column, shde the outer column down and remowve
the upper column and bush from the inner column

Refit

1. Position the bush on the inner column, raise the outer
column, fit the upper calumn and tighten the bolts to the
torgue figure given in Data.

Fig.?

Front wheel alignment gauge

2. Secure the steering-column mounting bracket and tighten
the attachmeant clip,

3. Fit tha switch assembly to the steering-column, tightan
the clamp and position the switch striker bush with the arrow
pointing to the direction indicator switch

4, Fit tha L.H, half of the steering-column cowl to the
steering-column, connect the plug to the lighting switch,
connect the three wiring harness muli-connectors and fit the
R H. half of the cowl. Secure bath hatves of tha cowl,

B. Fit the stearing-wheel, aligning the marks on the wheesl
hub and inner column; fit the retaining nut and cover.

STEERING-COLUMN LOCK AND
IGNITION/STARTER SWITCH

Ramova

1. Remove the steering-column, leaving the stearing-wheel in
position on the colurmn.

2. Dxill out the shear bolt heads from the clamp plate or,
alternatrvely, usa an axtractor to remove the bolts.

3. Remove the steering lock and clamp plate from the
steering-column.

Refit

1. Centralize the lock body owver the slot in the outer column,
fit the clamp plate, but do not shear the bolt heads.

2. Fit the steering-column but bafora fitting the stearing-
colurnn cowls, check that the steering lock and switch
oparate cormactly.

3. Tighten the nevy shear bolts until the heads shear off and
then fit stearing-column cowls.
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TIE-ROD BALL JOINT AND RACK SEAL

STEERING-COLUMN ASSEMBLY

Remove
Service tool: 18G 1063

1. Apply the handbrake and slacken the front road wheael
nuts. Raise the front of the car, support it on stands and
ramove the wheal,

2. Slacken the ball joint locknut, remowe the ball pin nut, and
separate the ball joint from the steering lever using todl 18G
T063.

3. Unscrew the ball joint from the tie-rod and, if the rack seal
= to be removed, slacken the clips and remove the seal,

Rafit

1. Lubricate the contact area of the seal, position the large
ware clip on the seal and push the seal onto its location on the
haousing and tighten the clip.

2. Fit the ball joint and locknul, ensuring that the tie-rods are
#gual in length. and fightan tha locknut to the torque figure
grven in Data. Secure the steenng ball joint to the steering
ever.

3. Fit the road wheel, lower the car and tighten the wheel
nuts 1o the torque figure given in Data.

4. Check, and if necessary adjust, the front wheel alignment.

STEERING LEVER

Removea

Service tool: 186G 1063

1. Apply the handbrake and slacken the frant road wheel
nuts. Rarse the front of the car, support it on stands and
femaove the wheel

2. Slacken the ball joint locknut, remaove the ball pin nut, and
separate the ball joint from the steering lever using tool 186G
1063

3. Remove the bolts rataining the stearing lever 1o the swivel
nub, remove the steering lever and extract the hollow dowels
fram the steenng lever

1. Fit the steering lever to the swivel hub using a new lock
washer and, if necessary, new hollow dowels. Tighten the

stearing lever bolts to the torque figure given in Data.

2. Secuwre the steering ball joint to the steering laver.

J. Fit the road wheel, lower the car and tighten the whael
nuts to the torque figure given in Data

4. Check, and if necessary adjust, the front wheel alignment.

Remove

1. Remove the cover from the centre of the steering-wheel,
unscrew the retaining nut, mark the wheal hub and inner
column for reassambly and withdraw the stesnng-wheel

2. Pull back the carpet and release the steering-column
couplng cover fram the toaboard. Relaase the steenndg-
column from the flexible coupling.

3. Remove the screws retaining the two halves of the
steering-column cowl, remove the R.H. half of the cowl and
disconnect the three wiring harness mult-connectors.
Disconnect the phug from the lighting switch and remove the
LH. half of tha cowd with the mixture (chokel control
attached.

4. Release the steering-column attachment chp from the
pedal bracket, release the steering-column top mounting
bracket and remove stearing-column assambly.

Owvarhaul

1. Slacken the screw securing the combined switch
assambly to the steering-column and remove the switch
assembly.

2. Remove the nuts and bolts securing the upper calumn o
he outer column, withdraw the inner column from the outer
calumn and remove the upper column and the bush halves
from the inner column.

3. Renew the bush if worn or damaged.

4, Fit the inner column to the outer column, locate the bush
in poasition, fit the upper column and tighten the balts to the
torque figure given in Data

6. Fit the switch assembly to the upper part of the steering-
caolumn, tighten the clamp and position the switch striker bush
with the arrow pointing to the direction indicator switch

B. Fit the steering-wheel, aligning the marks on tha whesl
hub and innar colurnn, fit the retaining nut and covar.

Refit

1. Position the steanng-columin and tighten the mounting
bracket bolts finger tight. Slacken the steering-column chp
and secure it to the pedal bracket and tighten the nut and bolt
finger taght.

2. With the road wheals and stearing-whaal in the straight-
ahead pasition, secure the steering-colurnn to the flexible
coupling with 1he bolt heads uppermost. Ensure that the inner
column is central in the outer column and tghten the steering-
column mounting bolts, then tighten the attachment clip nuts
and bolts,

3. Fit the L.H. half of the steering-column cowl to the
stearing-column, connect the piug 1o the lighting swatch,
connect the three wiring harness multi-connectors and fit the
R H, haif of the cowl. Secure both halves of the cowl.

4, Sacure the stesring-column coupling cover to the
toeboard
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STEERING RACK AND PINION

Ramowve
Sarvice tool: 18G 1063

1. Disconnect the battery, apply the handbrake and slacken
the front road wheel nuts. Raise the front of the car, support it
an stands and remaove the front wheels.

2. Pull back the carpet and release the stearing-column
coupling cover from the toeboard, then disconnact the
steering rack pinion coupling from the flexible coupling.

3. Disconnect the ball pins from the steering levers, using
toal 18G 1063. Remove the 'U° bolt, clamp and pad securing
the steering rack, rotate the rack and withdraw it from the
driver's side of the car.

Ovarhaul

Service tools: 18G 207, 18G 207 A, 18G 1278

Spacial lubricants: BP Enargraase FGL, Esso Baacon 2
grease

1. Remove both ball joints and locknuts from the tie-rods and
remowe the seals and clips from the ends of the rack housing.
2. Using & %; in (4 mmi drill, drill out, to a depth of 6.3 mm
(0,248 in), the pin sacuring each ball housing.

3. Using tool 18G 1278, remove both ball housings, noting
that if they are to be refitted each ball housing and its
associated parts must be refitted to the end from which it
was removed. Withdraw the ball seat and locking ring from
each end of the rack

4. Remove the rack damper cover-plate, joint washer, shims,
thrust spring and support yoke from the rack housing.

5. Remove the coupling from the pinion, then remove the
pinion end cover, joint washer and shims. Push out the pinion
and lower bearing.

6. Withdraw the rack from tha pinion end of the rack
hiosing.

7. Withdraw the pinion upper bearing and oil seal from the
rack housing and extract the plastic bush from the plain end of
the rack housing.

B. Renew any parts that are worn or damaged and, cﬁm
assembly, lubnicate the internal components with 100 of
fluid grease, BP Energrease FGL, putting 80 cm? in the pinion
end and 20 cm? in the support end. Pack the ball joints with
Esso Beacon 2 grease.

8. Fit the plastic bush in the plain end of the rack housing,
engaging the bush projections in the skots n the housing.

10. Fit the upper bearing to the pinion, push the upper
bearing fully into the rack housing and remove the pinion.
Insert the rack from the pinion end, uncover the centralizing
hole in the rack housing and centralize the rack by screwing a
& mm bolt through the rack housing and into the threaded
hoode in the rack.

11. Fit the pinion and the lower bearing and pre-kad the
bearings as follows:

a. Add sufficient shims to stand proud of the pinion housing,
fit the end cover (without the joint washer) and tighten the
bolts lightly and evenly

Nota: The bolts securing the support yoke cover plale are
lenger than those securing the pimion cover plate and can
contact the stearing rack if usad in the wrong position.

Fag 3
Pinion bearing and support yoke

1 Rack support yoke B Top bearing

2 Steering rack 6 Bottomn bearing

3 Pinicn T Bearing pre-load shims.
4 Qil seal 8 Support yoke shims

b. Measure the gap "A’ between the cover and the housing.
Remove the cover and adjust the shim pack to obtain the gﬁ
given in Data; the gap quoted in Data makes allowance for
jmint washar. Ensure that the standard (thick) shim is against
the and cover, fit @ nevw joint washer and tighten the bolts.

12. Fit a new pinion oil seal to the housing and fit the
coupling 1o the pinion so that the coupling studs are parallel to
the rack centre line,

13. Fit the rack support yoke (without the spring) and the

covar-plate (without the joint washer} and adjust as follows:

a. Tighten the cover-plate bolts evenly until the rack is lighthy
clamped by the support yoke.

b. Remove the rack centralizing bolt, turn the pinion through
180 degrees in each direction and, if necessary, adjust the
cover-plata bolts to obtain free moverment without binding.

c. Measura the gap 'B" betwean the cover-plate and the
housing and remove the cover-plate. Fit the thrust spring
and add shims 1o the value of the gap measurement, plus
the support yoke to cover-plate clearance (see Datal, less
0.13 mr {0,005 in} for the joint washer thickness.

d. Refit the cover, using a new joint washer, and tighten the
cover-plate bolts. Turn the pinion through 180 degreas in
each direction from centre and ensure there is no tightness
ar binding.

8. Fit tools 18G 207 and 18G 207 A to the pinion, ensure that
&ll parts are well lubricatad, and check that the torgue
raguired to start movement of the pinion is 0.57 to 2.07
N (0,088 to 0.211 kgf m, 5 to 18 Iof in). If necessary,
adjust the shim thickness to bring the torque within this
limit.




14. Centralize the rack by screwing in the & mm bolt and fit
and adjust each te-rod as follows

a. Lubncate the tie-rod ball with Esso Baacon 2 grease, then
fit the locking ring. ball seat, tie-rod and ball housing to the
rack. Tighten the ball housing until the tie-rod ball is just
pinchad and tghten the locking ring, using tool 186G 1278.
ensure that the ball housing doas not turn

b. Attach a spring balance 10 the end of the tie-rod and
check that tha torgua required to articulate the joint 25
degrees from the rack centre line is batween 5.7 and 7.3 Nm
10,57 and 0.73 kgf m, 50 and 65 Ibf in). Adjust the ball
housing to obtain the correct pre-koad on the ball joint.

€. Protect the rack housing from swarf and. using a

4 mm (¥ in) drill, drill between the housing and locking ring 1o
a depth af 10.3 mm (0.41 in).

CAUTION: The rack end must not be drilled more than three
fimes and the hole must be af least 90 degrees from a
previows doliing. Do not dill in the arc subtended by the teeth
d. Drive ina new pin and retain it by peening over the edge of
the hole in four places, using a chisal.

16. Fit the rack seals and tightan the retaining chips, noting
that the seals and inner clips are handed, the seal with the
larger diameter inner opening is fittad to the pinion and of the
rack housing /

16. Screw the ball jont locknuts onto the tie-rods and screw
on each ball joint an aqual amount until the ball-pin centre
dimension is as given in Data.

Reafit

1. Fit the steering rack from the driver’s side of the car and
socura in position with the mounting pad, clamp and "U° bolt,
tightening the nuts to the torque figure given in Data.

2. Connect the steering ball pins to the steering levers and,
with the steering-whoel in the straight-ahead position,
connect the steenng-column to the steermg rack. Tighten the
nuts o the torgue figura given in Data.

3. Remove the rack centralizing bolt and cover the hole in the
rack housing with the rubber band. Secure the stearing-
column gaiter to the toeboard and refit the carpet.

4. Fit the road wheels, lower the car, tighten the wheel nuts
1o the torque figure given in Data and connect the battary.

B. Check, and if necessary adjust, the front wheel alignment.

P
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Tig-rod pra-load adustment
1 Tie-rod 6 Locking pin
2 Ball housing T Steering rack
3 Ball seat B Permissible successive
4 Locking ring locking pin drillings

B 4 mm (% in) drilled hole



