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ENGINE

SPECIFICATIONS

12.211-12.200 mm

TYPE © oo e i 4 cylinder-in Replacement guide ... .........
line-QHV (0.4807—0.4800 in)
BOTC +ov e e 73 mm Valve seatangle ................ 45°
(2.874 in) Valve seat wic_lth:
Stroke: : Inlet ... 1.30 mm
AlQengine .......... ..ol 59 mm (0.0512 in)
' © 0 (2.3231n) Exhaust ....... ... ......... 1.80 mm
Al2engine ........... . M0mm (00709 in)
(2.756 in) Valve seat insert outer diameter —
Capacity: . standard: _
AlQengine ............ ...l 988 cm?® Inlet ..............0v 37.080-37.096 mm
(60.3 in® ' ~ (17459-1.460 in)
AlZengine..................... 1171 cm Exhaust............ ... e 33.080—33.096 mm
o (71.5 in®) : (1.302-1.303 in)
Compression ratio: Valve seat insert inner diameter: . '
AlOengine . ............. .. 8.5:1 Inlet ... ... .. ... ...l 30£0.10mm
Al2engine ............... ... 9.0:1 (1.181 +£.0.004 in)
Bhp (Maximum): : Exhaust ............ ... ... 26 mm -
AlGengine .............. PN 56 at 6000 rpm . (1.023 in)
T Al2engine ...l .... 68 at 6000 rpm Valve seat insert depth: ' _
Maximum torque: ’ Inlet and exhaust ............. 6.0-590 mm " .
AlOengine ... ........oovunann. 8.50 kg/m . ' (02362 — 0.2323 in)
@ 4000 rpm Insert interference fitin head ..... 0.064—0.096 mm
(61.5 ft/lb ' X . (0:0025-0.0038 in)
@& 4000 rpm) o
Al2engine ............. R 9.70 kg/m VALVES, GUIDES AND SPRINGS
@ 3600 rpm .
(70.1 ft/lb Valves: : )
) @ 3600 rpm) Head diameter —inlet ............ 35mm_ .
Firingorder ..........oooeaneo. . 1-3—4-2 : (1.378'in)
Idlingspeed ...................... 600 rpm -—exhavst ... oo 29 mm -,
. ‘ i (1.142in) -
CYLINDER HEAD Stem diameter .................. 8.70—8.69 mm
(0.3426-0.3430 in)
TYPE v e Aluminium alloy Overalllength . . ...........: SR "103.5—-104.1 mm
Gasket face distortion limit 0.10 mm ‘ . (4.0750-4.0984 in)
(0.004 in) Stem to guide clearance: IR
- Valve seat material: : Indet oo e e e e e 0.015-0:045 mm
Inlet « . ... Aluminium ) (0.0006—0.0018 in)
bronze Exhaust ..........ovvemrrennnn. 0.040—0.070 mm
Exhaust ....................... Castiron (0.0016—0.0028 in)
Valve seat insert recess diameter Valve lift: ’ ¢
in head: AlQengine ...t 7.80 mm
Inlet — standard insert ............ 37.016—37.00 mm _ (0.3071in} °
(1.4573--1.4567 in) Al2engine .........cconeononnl ** 7.50 mm
Inlet — replacement insert ......... 37.516—37.50 mm (0.2953 in)

Valve guide:
Inner diameter

(1.4770-1.4763 in)
......... 33.016-33.00 mm
. (1.2998—1.2992 in)

8.015—8.000 mm
(0.3155-0.3150in)

Exhaust — standard insert

Exhaust — replacement insert . . ... .. 33.516-33.50 mm Outside diameter ................ 12.044-12.033 mm
(1.3195-1.3190 in) _ (0.4740-0.4737 in)
Cylinder head bore diameter for valve . Interference fitinhead .. .......... 0.022-0.044 mm -
guide: (0.0009—0.0017 in)
Standard guide . ................. 12.011--12.00 mm Length ....... ... ... ... 53 mm
: (0.4728-0.4724 in)

(2.087 in)
7 _



2—Engine
Fitted height above spring seat . ... ..

Valve spring:
Free length

Fitted length and load

Number of effective coils
Wire diameter ...................

Coil diameter

Hot.... ... ... ... .. ... .......

18 mm
(0.709 in)

45.7 mm
(1.7992 in)
38.5 mm
@ 30.0 ke
(1.516in
@66.1 1b)
4.5

4276 mm

(0.1693 in)
26.224 mm
{0.0324 in)

0.35 mm
{0.0138 in)
0.25 mm
(0.0098 in})

PISTONS, PISTON RINGS AND GUDGEON PINS

Pistons:

Piston fit
Skirt diameter — standard

Ist oversize —25mm .............

2nd oversize — 50 mm

3rd oversize — 75 mm

4th oversize —100mm ...........
Sth oversize — 125 mm ...........
6th over'size —150mm ...........
Piston to cylinder bore clearance . ... ..

Piston rings:
‘Width — tompression

—oilcontrol .............. ... ..

GUDGEON PIN

Gudgeon pin:
Diameter

Slipper skirt,
cast aluminium
alloy

Selective

72.967-73.017 mm

(2.8727-2.8747 in)
73.217—73.267 mm
(2.8826-2.8845 in)
73.467—73.517 mm
(2.8924-2.8944 in)
73.717-73.767 mm
{2.9022—-2.9042 in)
73.967—74.017 mm
(2.9121-2.9140 in)
74.217—74.267 mm
(2.9219-2.9239.in)
74.467—74.517 mm
{2.9318—2.9337 in)
0.023-0.043 mm
(0.0009—0.0017 in)

2.00 mm

(0.0787 in)

4.00 mm

{0.1575 in)
0.04—-0.07 mm
(0.0016-0.0027 in)
0.20—0.30 mm
(0.0079-0.0118 in)

17.447—17.452 mm

(0.6869—0.6871 in)

*Clearance in piston . .............

Interference fit in connecting rod . . ..

0.006—0.008 mm
(0.0002—-0.0003 in)
0.017--0.034 mm
(0.0007—-0.0013 in)
65.23-65.48 mm
(2.5681-2.5779 in)

*With piston at a.temperature of 20°C (68°F).

" CRANKSHAFT AND MAIN BEARINGS

Crankshaft:

Main journai diameter

Journat, taper or ovality wear limit . .
Main bearing clearance ............
Clearance wear limit ..............
Crankshaft un-out ...............
Endfloat ......................
End float wear limit

Main bearing thickness
Crankpin diameter

Crankpin taper or ovality wear limit . .

49.964-49.957 mm
(1.9671-1.9668 in)
0.03 mm .
(0.0012 in)
0.020-0.062 mm
{0.0008—-0.0024 in)
0.15 mm

{0.0059 in)
0.015—-0.050 mm
(0.0006—0.0020 in)
0.05-0.15 mm
(0.6020-0.0059 in)
0.30 mm

{0.0118 in)
1.835—-1.827 mm
(0:0722--0.0719 in)
44.974—44.961 mm
(1.7706-1.7701 in)
0.03 mm

(0.0012 in)

CONNECTING ROD AND BIG END BEARING

Connecting rod:

Length — A10 engine

— AlZ2 engine

Big end bearing thickness

Big end end-float

End float wear limit

Big end bearing clearance on’
crankpin .. ... ... oL L.,

Connecting rod bent or misalignment .

116.97—-117.3 mm
(4.6051-4.6188 in)
121.47—121.53 mm
(4.7822—4.7846 in)
1.500-1.508 mm
{0.0591-0.0594 in)
0.20—0.30 mm
(0.0079-0.0012 in)
0.40 mm

(0.016 in)

0.020-0.050 mm
(0.0008-0.0020 in)
0.05-0.10 mm

(0.0020—0.0039 in)

CAMSHAFT AND BEARINGS

Camshaft bearing journal diameter:

No. t

43.793-43.806 mm
(1.7241-1.7246 in)
43.283-43.296 mm
(1.7040—1.7046 in)



Journal to bearing clearance

Bearing inner diameter:

42.783—-42.796 mm
(1.6844—1.6849 in)
42.283-42.296 mm
{1.6647—~1.6652 in)
41.218—41.231 mm
(1.6228-1.6233 in)
0.01—0.10 mm
(0.0004—0.0039 in)
0.024—0.065 tmm
(0.0009-0.0026 in)

43.843-43.833 mm

No.l ...
(1.7261-1.7257 in)
No.2 oo 43.333-43.323 mm
(1.7060—1.7050 in})
Ne. 3 e 42.846-42.836 mm
(1:6868—1.6865 in)
NOd 42.333-42.323 mim
(1.6667—1.6663 in)
No.5 41.268-41.258 mm
(1.6247-1.6243 in)
LUBRICATION
, .
TYPE et Full pressure
Ol pUmP type « .o v o veeeeei Eccentric motor
(trochoid)
Filter type .« o .. Full flow
Oil pump: ) .
Side clearance, inner and outer . C
TOLODS « v ovoe et it e aees 0.0520.12 mm
' : (0.0020-0.0047 in)
Clearance, outer rotor and body . . . . . 0.15-0.21 mm

Clearance, rotor to end cover

....... 0.12 mm
(0.0492 in)
Relief valve spring: ~ .
Freelength ........... ... ... ... 43.49 mm
(1.71in)
Fitted length . .................. 30.30 mm
(1.19 in}

3.80-4.20 kgfem?
(54.0-59.70 psi)

Relief pressure ... .. ... ... ..

(0.0059—0.0083 in)

Engine—3

Capacity: :
With new filter .................. 3.20 litre
(2.75 Imp gts)
(3.37 US qts)
Less filter ... ... ..o, 2.70 litre

(237 Imp qts)
(2.87 US qts)

TORQUE WRENCH SETTING — MAXIMUM

3.6 kg/m

Conrecting rodnuts .. ............. r
h _ (26 fi/lb)
Cylindér head bolts . ... ............ 4.80 kg/m
S (34.70 ft/1b)
Flywheel bolts: .
AlQengine .. ......cooveovoneaans 3.00 kg/m
\ (7.50 ft/ib)
Al2engine .. ... 7.50 kg/m
’ _ (54.20 ft/lb)
Main bearing cap bolts .. ............ 530 kg/m
, (38.30 ft/1b)
Camshaft sprocket bolt .:.......«... 4.50 kg/m
, (32.50 fi/1b)
Camshaft locatinig plate bolts ........ 0.50 kg/m
: : (3.60 ft/ib)
Sumpbolts ... ... 0.60 kg/m
o _ (4.30 ft/lb)
Oil pump attachment bolis .......... '1.50 kgf/m
_ . (10.80 ft/1b)
Oil strainerbolts . ............. ... 1.40 kg/m
: ~ (10.10 ft/ib)
Crankshaft putley bolt .. ..o.......... .. 16 kg/m
. ) (116 ft/lb}
Timing chain tensionerbolts ........... 0.80 kg/m
‘ (5.80 ft/Ib)
Rocker pedestal bolts. . ................ 2.50kg/m
B ' (18.101t/lb)
Mainfoldbolts ..., 1.40 kgfm
L (10.10 ft/1b)
Pump réleasevalveplug ................ 5.00 kg/m

(36.20 ft/1b)

I. BESCRIP’I‘ ION

The four cylinder overhead vaive engine has a cast iron
alloy ¢ylinder block and crankcase. The cylinder head is of
cast aluminium alloy, with replaceable valve guides. Each
valve has its individual port and is operated by a tappet, push
rod and rocker arm from the camishart.

Pistons are slipper skirt aluminium alloy type with two
compression rings and orie oil ring. The lower compression
ring is taper faced and the oil ring comprises an upper and
lower chrome 'faced steel segment with a spacer in between.

The gudgeon pin is an interference fitin the small end of

the connecting rod and this is the only means of retaining the
gudgeon pin in the assembly. :

The crankshaft is counter balanced and funs_ in three
(A10) or five (A12) steel backed copper lead split shell
main bearings. Crankshaft end-float is taken at the centre
main bearing.

Connectirig rod big end bearmgs are split steel backed
copper lead replaceable shells.

Pistons are marked on the crown with a code number of
the cylinder bore size, which must be to the front of the
engine.
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Drivers Side View of 1000 Series Engine and Automatic Transmission.

Typical Also of 1200 Series.

Connecting rods and big end bearing caps are numbered.
The big ends of the connecting rods are bored with an oil
squirt hole on the thrust side.

The oil pump is the trocoid- gear or internal rotor type
and is driven by the camshaft to provide full pressure to the
engine.

Oil passes through a drilling to the centre rocker pedestal

to provide Jubrication to the rocker arms and shaft.

Oil pressure is maintained at a pre-determined maximum
by a spring loaded relief valve, situated within the pump
body.

The lubricating oil passes through a full flow oil filter
mounted externally on the oil pump.

2. ENGINE AND TRANSMISSION

TOREMOVE ANDINSTAL

(1) Drain the cooling system and the gearbox.

(2) Disconnect the battery leads at the battery and
remove the battery and battery tray. :

(3). Release the retaining clips and remove the upper and
lower radiator hoses. Remove the air cleaner.

(4) Where fitted, release the retaining clips and
disconnect the heater hoses at the engine.

(5) Disconnect the high and low tension leads at the coil
and distributor. :

(6) Disconnect the alternator leads at the alternator and
the starter leads at the starter solenoid.

(7) Disconnect the oil gauge and temperature gauge
wires at the engine. '

(8) Disconnect the choke and throttle control linkage a1
the carburettor.

(9) Disconnect the fuel inlet pipe at the fuel pump. )

(10) Remove the flange nuts and disconnect the exhaust
outlet pipe at the manifold.

(11) Raise the car sufficiently, take out the split pins

10

and disconnect the gear change links at the levers on the side
of the gearbox.

(12) Unscrew the ferrule and disconnect the
specdometer drive cable assembly at the gearbox rear
extension. : o

(13) Disconnect the earth strap at the starter motor
mounting bolt. : '

(14) Disconnect the handbrake rod support on the
gearbox. .

(15} Take out the four bolts, disconnect the rear
universal joint flange from the pinion flange at the rear and
withdraw the propeller shaft from the rear of the gearbox.

(16) 1000 model: Slacken the lock nut at the adjuster
end of the clutch control cable and unscrew the cable adjuster
bolt from the end of the cable. 1200 model: Slacken the
adjustment at theupperend of the cable case and unhook the
lower end of the cable off the clutch release (throwout) lever.

{17) Remave clutch cable casing bracket attaching bolt
and withdraw the cable and bracket clear of the engine and
gearbox assembly.

(18) On models with hydraulic clutch operation,



disconnect the flexible hose at the slave cylinder and plug
both the hose and the cylinder connection to prevent entry of
dirt.

{19) Take out. the four securing bolts and remove the
radiator. '

(20) Using suitable lifting tackle attached to the lifting
brackets on the engine, tighten the lifting gear to take the
weight of the engine assemnbly.

(21) Remove the nuts securing the front engine
mountings, take out the two bolts attaching the rear engine
_mounting to the rear extension housing, take out the two

Engine—5

bolts attaching the mounting bracket to the underframe and
remove the rear mounting assemble.

(22) Raisc the engine, tilting it upwards sharply at the
front and lift it from the car through the bonnet opening.

Installation is a reversal of the removal procedure with
atiention to the following points:

Allow the weight of the engine to settle on the front
engine mounting before tightening the mounting nuts.

Fill the gearbox with the correct grade and quantity of
oil.

i Ensure that there are no water leaks.

p

.l. ROFKER}/‘ABMN AND SIIAFT

TO REMOVE AND DISMANTLE

(1) Remove the air cleaner and the pipe from the air -

cleaner to the rocker cover.

(2) Take out the screws and lift off the rocker cover and
remove the cork gasket.

(3) Unscrew the five rocker pedestal bolts, progressively
loosening each bolt a few turns at a time until they are all free
and lift off the rocker assembly.

(4) Remove the bolts from the rocker pedestals, starting
at the rear and withdraw the rear pedestal, rocker anm spring,
rocker arm, pedestal, in that order noting any spacer washers
interposed between the rocker arms and the ad]acent
pedestal.

NOTE: Keep each component in the order of dismantling so
that it can be assembled in the original position. This is
important as the rocker arms are off-set with the ad]usrmg
screw end rowards rke adjacent pedestal

TO ASSEMBLE AND INSTAL

4.

" (1) Check each rocker arm and the rocker shaft for wear.
Check that the oil holes and passages in the rocker arms are
clean and free of any sludge or scale.

(2) Position the front rocker pedestal on the front end
of the shaft and insert the pedestal bolt to hold it in position,

(3) Instal a spacer washer, if fitted, followed by the
front rocker arm, spring, rocker arm, washer and the second
pedestal, push the pedestal along the shaft, compressing the
spring unti#t the pedestal bolt can be inserted to hold the
assembly in position.

\‘-; (4) Continue to reassemble the remaining components

untll ‘the rear pedestal has been installed and retained in
position by msertmg the securing bolt.

.NOTE}' If the rocker sha it is correctly assembled, each rocker
arm will-be off-set with the adjuster screw end of the rocker
towards the adjacent pedestal.

(5) Place the rocker assembly on the cylinder head and
screw the securing bolts into the head until they are finger
tight. Fnsure that the ball end of each rocker adjusting screw
is seated correctly in‘the socket end of its push rod.

(6) Using a suitable spanner, -tighten each pedestal
securing bolt progressively a few tums each until the five
pedestals are seating securely on the cylmder head. Use care
to ensure that the centre pedestal is located correctly on the
"oil passage in the cylinder head.

(7) Tighten the rocker pedestal securing bolts to the
‘specified torque.

(8) Check the rocker arm to valve stemn clearance and
adjust if necessary as described in TO ADJUST VALVE
CLEARANCE.

(9) Using a new gasket, place the rocker cover on the
cylinder head with the oil filler cap to the front, instal the six
securing screws firmly, but do not over tighten or the cover
flange will become distorted.

(10) Position the air cleaner on the carburettor and
secure with clamp and wing nut. Using suitable pliers to
expand the clips connect the pipe between the air cleaner and
the rocker cover.

Rocker and Shaft Assembly. Note Offset of Rocker Screws.
11
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4. CYLINDER HEAD

TOREMOVE

(1) Remove the air cleaner and the pipe from the air
cleaner to the rocker cover.

(2) Drain the cooling system at the two drain cocks, one
on the rear of the lower radiator tank and the other on the left
hand side of the engine towards the rear.

NOTE: If anti-freeze mixture is being used, drain into a clean
container to be used again.

(3) Disconnect the carth cable at the battery terminal.

(4) Slacken both hose clips and remove the upper
radiator hose between the radiator and the thermostat
housing.

(5) Disconnect the fuel feed pipe at the carburettor and
the fuel pump, release the fuel pipe from the steady clip on
the front of the cylinder head and remove the pipe from the
engine. '

(6) Disconnect the vacuum advance pipe from the

o/nmc SEALS
_ K
\ 4

N @

COTTERS

COTTERS

]

i SPRING CaP —-—.-..
a———INLET VALVE SEAL

NLET VALVE

EXHAUST VALVE

Valve and Valve Spring Components.

carburettor and distributor and remove from the engine.

(7) Disconnect the high tension leads at the spark plugs
and coit and remove the distributor cap and leads. Remove
the spark plugs from the cylinder head.

(8) Disconnect the temperature gauge wire at the
conrection on the front of the cylinder head.

(9) Take out the six securing screws and remove the
rocker cover and gasket from the cylinder head.

{10) Progressively loosen the racker pedestal securing
bolts a few turns at a time until they can be fully unscrewed
with the fingers. Do not remove the bolts from the pedestals
and shaft as they will serve to retain the rocker components
on the shaft. Remove the rocker and shaft assembly from the
cylinder head.

(11) Withdraw the push rods, keeping them in order of
removal to ensure instaltation in the original positions.

{(12) Remove the nuts and washers and remove the inlet
and -exhaust maznifold assembly. Remove and discard the
manifold gasket.

(13) Unscrew and remgve the cylinder head bolts in the
teverse order of tightening (see iflustration). Note that the
cylinder head bolt removed from the centre hole on the right
hand side is marked with a ‘T” on the bolt head.

(14) Lift off the cylinder head and gasket. Discard the
gasket. '

TO DISMANTLE

(1) Place the cylinder head on its edge on a bench and,
using a suitable valve spring compressor, compress each valve
spring in turn, remove the O-ring seal and split retaining
collets.”

(2) Release the spring compressor and remove the valve
spring retaining cap, spring and spring seat washer, if fitted.

(3) Check the end of the valves for burrs and upsetting
caused by slack adjustment, and if necessary, clean up witha
smooth file. .

(4) Withdraw the valves, keeping them in order so that

EXHAUST VALVES
| N

T
INLET VALVES

Combustion Chamber Side of Cylinder Hgad.
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Sequence for Tigﬁtening Cyliﬁdgr Head ﬁ;its Loosen in Reverse Order.
Coatr

(5) Pull the shroud type neoprene seal off thé end of the
inlet valve guidé and discard if they have been in service for a
considerable time. Note that the shroud type seal is retained
- on the end of the guide by a spring dng.

they can be reassembled in the original positions.

TO CHECK AND INSPECT

(1) Clean the valves thoroughly of carbon deposit and
discard any vatve that is cracked or burnt.

-(2) Reface each valve face to the recommended angle as
shown in the specifications and each valve stem flat and true
on a suitable valve refacing machine. Discard any valve that
proves to be excessively bent.

If a valve head has been reduced to 0. 50 mm (0.020in} or
less, after the grinding operation, then the valve concerned
should be renewed.

Valve stem ends may only be reduced up to 0.50 mm
(0.020in).

(3) Measure the valve stem outer diameter and the valve
guide inner diameter to calculate the actual valve stem to
guide clearance. If clearance is in excess of the limit of 0.1
mm (0.004 in} then the valve gu1des and/or valves should be
renewed.

(4) Remove the carbon deposits from the cylinder head
face and the valve throats and check the conditions of the
valve seats.

If necessary, recut the seats with a valve seat cutter to the
recommended angle and width.

NOTE: If the seats in the head are wom or recessed
excessively then new inserts will have to be installed. It is
recommended that the installation of new valve inserts
andfor valve guides, if necessary, be entrusted to an
automotive engine reconditioner who has the necessary
specialised equipment to carry oul these aperations.

(5) Lap the valves to the valve seats with a lapping
compound. Apply a smear of Prussion blue to the valves after
lapping and check the valves on their respective seats to
ensure that a true and concentric seating has been gained.

(6) With a steel straight edge and feeler gauge, check the
cylinder head face for warping. If the_cylinder head is found
to be warped in excess of the limit specified (see
Specifications), then it will be necessary to have the head

.

surface ground to bring the head back to a serviceable
condition. -

(7) With a valve spring tester check the valve sprmg
tensions and lengths (see Specifications). ‘If a valve spring
tester is unavailable then the test can be made by comparing
the used springs with a new spring.

‘Also check the valve springs for squareness.

TO RENEW VALVE GUIDES

(1) Using a suitable pilot drift, drive the worn valve
guides out of the cylinder head towards the combustion
chamber.

(2) Clean the area in 2nd around the gmde position in
the cylinder head and wipe clean.

(3) Warm the cylinder head up to a temperature of
200°C (392°F), lightly oil the lower end of the new guide
and using the shouldered drift, drive the new guxde into
position so that it stands proud of the valve spring'seat by the
specified amount. (See Specifications.)

NOTE: The internal bore of the exhatist valve guide is

" counter-bored at its combustion chamber end. Ensure that

thisend of the guide enters the cylinder head ﬁrst.

(4) Check the fit of the valve in the new valve guide and,

- if necessary, ream the guide to the specified diameter.

(5) After the new guide has been fitted and if necessary
reamed to size, reface the valve seat using a vibro-centric or
suitable tool to ensure that the valve seat is true and

" concentric with bore axis of the valve guide. This is most
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important to ensure that the valve seats correctly.

TO CHECK VALVE SPRING

(1) Check the valve spring free length and length under
load.

(2) Check that the springs are not bent or distorted from
heat.

If a spring tester is not available, check the springs by
comparison with new springs. This can be done by using a
surface plate and straight edge for checking free length and by
using a new spring and a used spring loaded in a vice end on
end, with a plate in between. Measure from the plate to the
vice jaw adjacent to both the new and used springs. -



8—Engine

A used spring is serviceable if it does not show collapse in
excess of five percent when subjected to this comparison test.

TO ASSEMBLE

-.(1) Before assembling the.cylinder head, ensure that all
traces of emery dust or grinding paste are removed from the
valve seats and ports and apply a light coating of oil to the
seatsand the valve guides.

(2) Oil the valve items and instal ail eight valves, ensuring
that each valve is installed in the position from which it was
removed.

{3) On inlet valves, instal a new shroud type seal on
each valve stem and secure on the valve guide upper end by
fitting the spring ring.

(4) Instal a valve spring seat washer, valve spring and
spring retaining cap.

{5) Using a suitable spring compressor, compress the
spring and fit the split retaining collets in the recess in the
end ‘of the valve stem. Hold the collets in position and
carefully release and remove the spring compressor. Ensure
that the collets are correctly seated in the spring retaining
cap by tapping on the end of the valve stem with the end of
a hammer handle.

(6) Oil a new O-ring seal and instal it in the recess in
the 5pring retaining cap above the split collets. Assemble
the remaining valves in a similar manner.

TO INSTAL

(1) Ensure that the gasket faces of the cylinder block
and the cylinder head are perfectly clean and free of any
burrs or pieces of the old gasket.

(2) Place the new gasket in position on the cylinder
block face and ensure that all bolt and water circulation
holes register. If available, screw a guide pin into one of the
hold down bolts holes at each end of the cylinder block
face,

NOTE: The cylinder head gasket is marked TOP to
Jacilitate correct assembly.

{3) Lower the cylinder head into position and insta
several of the cylinder head bolts finger tight.

(4) Remove the two guide pins, if used, and instal the
remainder of the cylinder head bolts finger tight.

NOTE: One of the cylinder head bolts is marked with a
“T""on the bolt head. This bolt must be installed at the
centre hole position on the right hand side of the engine.

(5) Using 2 suitable torque wrench, tighten the -

cylinder head bolts evenly and progressively to the specified
tightening figure, (See Specifications), in the order shown
in the illustration.

(6) Instal the push rods, ensuring that each is replaced
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in the location from which it was removed and that each
rod seats correctly in its tappet. :

(7) Position the rocker shaft and rocker arm assemnbly
on the cylinder head and instal the rocker pedestal securing
bolis finger tight.

(8) Tighten the rocker pedestal boits a few turns at a
time evenly and progressively to the specified torque (see
Specifications).

(9) Turn the engine crankshaft in the direction of
normal rotation until each valve tappet is exactly on the
heel of its cam and adjust the clearance between the rocker
arm and the valve stem. (See Specifications.) This is a
starting point for valve adjustment and the clearance should
be checked whep the  engine is at normal operating
temperature.

(10) Refit the inlet and exhaust manifolds using a new
manifold gasket and temporarily fit the rocker cover and
gasket.

(11) Connect the fuel delivery pipe between the
carburettor and the fuel pump and the vacuum advance
pipe between the distributor and the carburettor.

(12) Clean, adjust and instal the spark plugs, fit the
distributor cap and connect the high tension leads to the
spark plugs and the ignition coil.

(13) Connect the wire to the temperature gauge sender
unit on the front of the cylinder head.

(14) Instal the upper radiator hose and secure with the
two hose clips.

(15) Fill the cooling system with clean water, " if
necessary, using the water and anti-freeze mixiure drained
from the engine previously.

(16) Connect the earth lead to the battery terminal,
start the engine and bring it to normal -operating
lemperature, switch off the engine, remove the rocker cover
and check and if necessary, adjust the rocker to valve stem
clearance (see Specifications).

(17) Re-instal the rocker cover and tighten the six
screws securely.

(18) Instal the air cleaner and pipe from the cleaner to
the rocker cover, start thé engine and run to check for oil
leaks.

TO ADJUST VALVE CLEARANCE

(1) Run the engine at a fast idle speed until it has
attained the normal operating temperature.

{2) Remove the air cleaner and rocker cover.

(3) Tum the crankshaft in the normal direction of
rotation until No. | cylinder is at tdc on the compression
stroke and adjust both rocker arms to give the specified
rocker to valve stem clearance.

(4) Using the same procedure for the remaining three
cylinders, adjust the other six rockers.

{5) To check the adjustment, turn the crankshaft until
one vaive is fully open, ‘then turn a further one complete
turn and check the clearance for this valve. Check the
remaining valves in the same manner.

(6) Refit the rocker cover and air cleaner.
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o EN(-INE \UMP

TO REMOVE AND INSTAL

(]) With the engrne removed from the vehrcle remove
the drain plug and drain the oil into a suitable container.
Replace and tighten the plug.

(2) Progressively loosen and remove all the bolts and
spring washers securing the sump to the crankcase.

(3) Remiove the sump, lifting it clear of the oil mtake
strainer. Remove the sidé gasket and the end seals around
the rear bearing cap and the lower edge of the timing cover
and discard.

J B
(4) Clean the sump thoroughly, ensurmg that all traces

of the old gasket are removed.
(5) Clean the gasket face of the crankcase and the end
seals, ensuring that all traces of the old gasket are removed.
(6) Using a small quaniity of suitable sealing
compound, position a new gasket on the crankcase face of
the cylinder block.

_ 6.
TO REMoVE

(1) Wrth the engine removed from the vehicle, remove
the water pump and fan assembly.

(2) Take out the retaining bolt and washer and
withdiaw the crankshaft pulley.

(3) Remove.the .sump drain, plug, drain the oil mto a
suitable contamer and remové the sump.

Timing Cover showing Tirniug Chain Damper Pad.

TIMING CHAIN

.NOTE Wrth new cork gaskets that appear to be too small

or have shrunk, a few minutes immersed in water will
restore them to their normal length.

(7) Place the end seals in posmon and ensure that the
ends of the seals mate with the ends of the side gasket to
form an oil tight joint.

(8) Carefully place the sump in position on the gaskets
and ihstal two or thrcc sump- retammg bolts to hold it in
position.

.(9) -Instal the remainder of the bolts and tighten finger
tlght ~

(10) Using a surtable socket wrench, trghten the bolts
evenly and progressively a few turns each, to pull the sump
up ﬁrmly ‘against the gasket. Do not over-tighten the bolts
or the flange on the sump will be distorted. Ensure that the
drain plug is tight before filling with oil.

AND COVER

(4) Remove the remaining bolts and washers and
withdraw the timing chain _cover from the front of the
engine: Remove the oil slmger if fitted, from the front end
of the crankshaft,

(5) Unscrew the two bolts securing the cham tensroner
to the front of the cylinder block and remove the chain
tensioner. -

NOTE: Use care when removiné the tensioner .as-the pad
and stem will be forced out of the tensioner body by the
sprmg, when the bolts are moved .

(6) Rotate the crankshaft until the sprocket key is at 4
o’clock and the timing mark on the crankshaft sprocket is
adjacent to-the marked link plate on the chain. The other
marked link plate on the chain will be at approximately
12.15 o’clock and adjacent to the tlmmg mark (dlmple) on

- the camshaft sprocket.
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(7) Remove the camshaft- sprocket retammg Bolt and
washers, and using a suitable lever, prise the sprocket off
the camshaft from the top and remove the sprocket and
chain, dlsengagmg the chain from around the crankshaft
sprocket.

TO INSTAL

(1) Clean all components and remove all traces of the
old gasket from the timing cover, water pump body and
sump

(2). Check and if necessary, rotate the camshaft until
the sprocket locating dowel is at the 4 o'clock position in
relation to the centre of the camshaft.

_ {(3) Check and if necessary, rotate the crankshaft until
the sprocket drive key in the shaft is at 4 o’clock position



CHAIN TERSIONER” ’
15 mm (.59} MAX.

Showing Wear Limit for Timing Chain Stretch and
Tensioner Pad Wear.

in relation to the centre of the crankshaft.

(4) With-the camshaft and crankshaft positioned as in
(2) and (3) above, a line drawn through the centre of each
shaft will also pass through the centre of the camshaft
dowel and the crankshaft key.

- (5) Lay the camshaft sprocket flat on a bench with the
timirig mark (dimple) to the top and facing up. The locating
dowel hole will be at 4 o’clock. .

{6) Loop the timing chain on the camshaft sprocket so
that one of the two marked link plates of the chain engages
the sprocket adjacent to the sprocket timing mark {dimple).
The second marked chain link plate must be to the right on
the short chain run.

VALVE LIFTER (TAPPET) -

RETAIMER PLATE

CAMSHAFT RETAINING WASHER

, BOLT
SPRING WASHER
BRI, ————— TIMING CHAIN
P
WASHER  BOLT @
"
TENSIONER BODY —

!

‘ 2
TENSIONER SPRING — 7%

SLIPPER HEAD —%

£y

Camshaft and Timing Chain Components.

NOTE: The timing chain, link plate rnarks (circles) are ten
plates apart on the shortest chain run. This includes the
marked plates.

(7) Grasp the camshaft sprocket, engaged in the chain
and position it on the camshaft, looping the chain around
the crankshaft sprocket so that the second mark (circle) on
the chain link is adjacent to the timing mark (dimple) on
the crankshaft sprocket (see illustration).

(8) Push_ the camshatt sprocket on to fully engage the
locating dowel, instal the securing bolt and washers and
tighten to the specified torque (see Specifications).

(9) Check that both sprocket and chain timing marks
register for correct valve timing. 7

(10) Instal the cHairi tensioner on the front face of the
cylinder block, ensuring that the long end of the slipper pad
is t6 the camnshift sprocket. '

{11) Check that the side tensioner pad in the timing
cover is Serviceable and renew if excessively worn.

(12) Instal a new oil seal in the timing cover with the
lipped face of the seal towards the timing sprocket. Instal .
the oil slinger, if fitted, with the concave face towards the
crankshaft pulley. .

(13) Further installation is a reversal of the removal
procedure with attention to the following.

Fit pew paskets where necessary.

Do not over-tighten the sump retaining bolts.

7. CAMSHAFT AND TAPPETS

TO REMOVE

(1) With the engine removed from the vehicle, remove
the water pump and fan assembly and take off the rocker
cover.

(2) Evenly and progressively loosen the rocker pedestal
securing bolts and remove the rocker arm and shaft
assembly.

(3) Take out the retaining bolt and withdraw the
crankshaft pulley,



Checking Camshaft End Float.

(4) Drain the engine oil and remove the sump.

(5) Take out the remaining bolts and withdraw the
timing chain cover from the front of the engine. Remove
the oil slinger from the front end of the crankshaft.

{6) Unscrew the two bolts securing the cham tensioner
to the front of the cylinder block and rémove the chain

" tensioner.

NOTE: Use care when removing the tensioner as the pad
and stem will be forced out of the tensioner body by the
spring when the bolts are removed.

(7) Remove the camshaft sprocket retaining bolt and
washers, and using a suitable lever, prise the sprocket off
the carishaft from the top and remove the sprocket and
chain, disengaging the chain from around the crankshaft
sprocket.

(8) Tum

the crankshaft is

the engihe so that

Engine—11

uppermost and press each tappet down well clear of the
camshaft.

(9) Disconnect the fuel delivery pipe at the fuel pump,
take out the two bolts and remove the fuel pump from the
right hand side of the engine.
© {10) Remove the distributor cap and high tension
leads, disconnect the vacuum pipe at the vacuum advance
unit. .

(11) Unscrew and remove the two bolts from the
distributor retaining plate and withdraw thc distributor
from the cylmder block.

(12) Remove the oil pump and filter as an assembly by
unscrewing the three bolts and withdrawing the assembly
from the crankcase.

(13) Remove the two retaining bolts and washers and
slide the camshaft retaining plate clear of the groove in the
camshaft and remove the plate.

(14) Withdraw the camshaft from the cylirider block,
using care not to damage the. camshaft bearings with the
sharp sides of the cams. Remove the tappets keeping them
in their correct order for reassembly.

(15) Check the camshaft bearings and if worn to
excess, usmg a special screw press, remove the worn
bearings and press new bearings into position. Line bore the
new bearing to the correct size and fit a new expansion
plug, using a small quantity of sealing compound, in the
end of the rear camshaft bearing bore.

TIMING MARKS _

CAMSHAFT SPROCKET

DOWEL
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TIMING MARKS
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TO INSTAL

(1) Check that the bearings are clean and if new
bearings have been installed, check that the oil holes
register with the oil passages in the block casing.

(2) Blow out alt oil ways to remove any dirt or metal
cuttings. Apply engine oil to the tappets and fit them in
their corfect, positions.

(3) ‘Apply engine oil to the bearing bores and the
camshaft journals and insert the camshaft into position,
taking care not to clamage the bearings with the edges of
the cams.

(4) Check the camshaft retaining plate for wear and if
serviceable, apply a coating of oil aid position it in the
groove in the camshaft, line i1p the holes and instal the two
securing bolts and tighten firmly. If a small lubrication hole
is present in the camshaft retaining plate, jt should be to
the right of: the enginé when the plate is correcily installed.

(5) Rotate the camshaft until the sprocket locating
dowel js at the 4 o'clock position m relation to the centre of
the camshaft..

(), Rotate the crankshaft untrl the sprocket drive key
in the shaft is at 4 o'clock posmon in relation to the centre
of the crankshaft.

{7) With the camshafi and crankshaft posmoned as in
(5) and (6) above, a line drawn through the centre of each
shaft will alsh pass through the centres of the camshaft
dowel and the crankshaft key.

(8) Lay- the camshaft sprocket flat on-a bench; with
the timing mark (dimple) to the top and facing up. The
locating dowel hole will be at 4 o’clock, '

(%) Loop the timing chain on the camshaft Sprocket so
that one of the two marked link plates engages the sprocket
adjacent to the sprocket timing mark (dlmple) The second

8. PISTONS AND
TO REMOVE AND DISMANTLE
(1) With the éngine removed from the vehicle, drain

the engine oil and remove the sump.
(2) REmove the cylmder head as previously described.

(3) Tim the cranksHaft until two of the pistons are at

the top of the;cylmder bores. The two other connecting
rods will be at the 1owest points i the engine.

(4) Check.that the big end bearing caps and connecting
rods are numbered with the number of the corresponding
cylinder bore and note the side of the engine adjacent to
the numbers.

(5) Reledse and remove the big end bearing nuts on
one of the connecting rods and withdraw the big end
bearing cap and lower half shel! bearing.

NOTE: If the piston rings are to be renewed, it is good
policy to remiove any ridge around the upper end of the
cylinder bore, using a suitable ridge removing fool before
removing the piston and connecting rod assemblies from

marked link plate must be to the right on the short chain
run.

NOTE: The timing chain link plate marks ( circles) are ten
plates apart on the shoreest chain run. This includes the
marked plates.

(10) Grasp the camshaft sprocket, engaged in the chair
and position it on the camshaft, looping the chain around
the -crankshaft sprocket so that the secdnd mark on the
chain link (circle) is adjacent to the timing mark (dimple)
on the crankshaft sprocket. {See illustration.)

(11) Push the camshaft sprocket on to fully engage the
locating dowel, instal the securing bolt and washers and
tighten io the specified torque (see Specifications). '

(12) Check that both sprocket and chain timing marks
register for correct valve timing.

(13) Instil the chain tensioner, ensunng that the fong
end of the slipper pad is to the camshaft sprocket.

(14) Check the side tensionér in the timing cover is
serviceable and renew if excessively worn.

(15) Instat a new oil seal in the timing cover with the
lipped face of the seal towards the timing sprocket. Instal
the oil slinger, if fitted, with the concave face towards the
crankshaft pulley.

(16) Further installation is a reversal of the removal
procedure with attention to the following.

Fit new gaskets where necessary.

Instal the distributor and time the ignition as described
in DISTRIBUTOR — ELECTRICAL SYSTEM.

Ensure that the push rods are installed in the positions
from which they were removed and adjust the valve
clearance after the engine has been brought to operating
temperature.

CONNECTING RODS
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the cylinder bores This will prevent the 'metal shtzvings
from getting into the crankcase area of the engine.

(6) Push the connecting rod and piston up the bore of
the cylinder and remove from the top of the, engine.
Remove the other piston and connecting rod assembliés in a
like manner.

(7) Replace the big end beanng shells dnd cap in each
assembly as it is removed arid instal the retaining nuts. |

(8)- If new piston rings are being installed, remove the
old piston rings from the pistons, using care not to damage
the piston skirt or ring lands..

{9) Clean ali carbon deposits from the bottoms of the
ring grooves, taking care not to damage the sides of the
lands or base of the grooves. A broken piston ring of the
correct section width, used carefully, makes a satisfactory
scraper.

(10) Remove the carbon deposits from the piston
crown using care not to score the top of the piston.

(11) Do not press the gudgeon pin out of the piston



and small end of the connecting rod, unless one or other of
the components are to be renewed. -

NOTE: The gudgeon pin is an interference fit in the small
end of the connecting rod and this is the sole means of
retaining the assembly together. The gudgeon pin is a
thumb push fit in the piston at normal room temperature.

TO FIT NEW PISTON RINGS

(1) Wipe the cylinder bores clean and ensure that there
are no traces of carbon or other foreign matter present.

(2) Place a new piston ring in the bore of the cylinder,
and using the piston inverted, push the piston ring down to
a relatively unworn part of the cylinder bore.

(3) Using a feeler gauge of the correct thickness, check
‘the gap. If necessary, adjust the gap by filing to increase the’
gap width. If the gap is too wide select another ring from
the set. If the rings are a matched set, adjustment will not
be necessary.

(4) Treat all piston rings in the same manner and-
ensure that the ring side clearance in the piston groove is
within the specified limits and that the rings are installed on
the piston for the cylinder to which the rings have been .
fitted.

NOTE: Use a ring expanding tool to fit the rings on the
pistons. Fit the rings from the top of the piston, never over
the skirt. -

{5) Lubricate the piston and ring assemblies with
engine oil before fitting in the cylinder bores.

(6) If the compression rings are taper faced, they w111
be marked Top and this mark must be uppermost when the ™
rings are instalied on the pistons.

TO REASSEMBLE AND INSTAL

(1) With the rings fitted to the pistons and the piston
and connecting rod assembly adequately lubricated with
clean engine oil, arrange the piston rings so that the top ring
gap will be to the side of the piston dlrectly away from the
exhaust valve position.

(2) Fit the second compression ring with the gap at
180° to the top ring gap.

(3) Fit the oil ring spacer with the gap to the right side -
of the engine, and the upper,and lower oil ring segments
with their gaps 120° either side of the spacer gap.

(4) Insert the connecting rod into the cylinder bore
from which the assembly was originally removed, and, using
a suitable’ ring compressor to compress the rings, tap the
assernbly into the bore using a clean hammer handle, until
the ring compressor is free. The size code number and the
letter F if shown, should be to the Tront.

(5) Oil the upper half of the big end bearing shell and -
ensure that it is correctly seated in the connecting rod, with
tang of the-bearing shell locating with the recess in the rod.

~(6) Pull the connecting rod and piston assembly down

—
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TOP RING —— _O
SECOND RING ——-—O

A

BEARING SHELLS

BEARING CAP

’ N'u‘r/

Piston and Connecting Rod Components.

the bore until the big end of the connectmg rod engages
squarely with the crankpin. :

(7) Oil the lower half bearing shell and bearing cap and
fit it to the connecting rod. Instal the.big end nuts finger

tight.

NOTE: Ensure that the number of the bearing cap is
adjacent ro the number on the connecting rod and that the
squirt hole in the big end of the connecting rod is to the
right hand side of the engine. .

(8) Instal the other piston and connectmg rod
assemblies using the same procedure.

(9) Tighten the big end bearing nuts to the specified |
torque. (See Specifications.)
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TO CHECK CYLINDER BORES

NOTE: To accurately check cviinder bore condition and
wear it is essential that all pistons and connecting rod
assemblies be removed from the cylinder block, also that
gecurate measuring equipment be available to determine the
actual cylinder bore overall wear, including taper and
ovality. The cylinder bores should be wiped thoroughly
clean with a clean rag before checking.

{1) Visually check the bores for cracks, flaws, scuffing
Of scofing.

(2) Check each cylinder bore for wear, 1nclud1ng taper
and ovality.

(3} Cylinder bores that, upon checking, prove to be
unserviceable should be rebored and honed to the smallest
immediate oversize and new oversize pistons and rings
fitted.

NOTE: [f it is found that the cylinders need boring, select
the cylinder with the most wear to determine what oversize
pistons are to be used. Bore all cylinders to that oversize.
{See Specifications for available oversize pistons. )

Engines that have been bored to their extreme limit can
be fitted with cylinder sleeves which are available in three
sizes on outer diameters. New plStOIlS and rings should still
be fitted with sleeves.

CYLINDER BORES

AND PISTONS
DEGLAZING CYLINDER BORES

NOTE: Cylinder bores that are fit for further service with
original pistons but require re-ringing should be deglazed
with a hone.

(1) Position plenty of clean rag over the crankshaft
and under each cylinder bore to keep abrasive materials
from entering the crankcase area.

(2) De-glazing of the cylinder walls may be done by
using 2 cylinder surfacing home equipped with 280 grit
stones.

(3) Honing should be cartied out by moving the hone
up and down the cylinder walls fast enough to achieve a
cross hatch pattern. When hone marks intersect at 60 deg.
the cross hatch angle is most satisfactory for the correct
seating of piston rings.

NOTE: When deglazing, it is important that only enough
strokes of the hone are made ‘to eliminate the glazing
condition of the cylinder. Excessive honing will increase
bore size and thus increase piston skirt clearance.

(4) Use honing 6il which is available from all major
distributors. Do not use engine or transmission onl mineral
spirits or kerosene.

(5) After honing it is necessary that the cylinder. block
be thoroughly cleaned to remove all traces of abrasive.

04.

.z.

Piston and Cylinder Grade Numbers Stamped on Pistons and Top of Cylinder Block.
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CAUTION: Be sure that all abrasives are removed from the
engine after honing. It is recommended that a solution of
soagp and water be used with a brush and the affected
components thoroughly dried,

The cylinder bores can be considered clean when they

can be wiped clean with a white cloth and the cloth remains.

clean, Smear the bores  with engine oil after cleaning to
prevent rusting.

' CHECKING PISTON SKIRT CLEARANCE

NOTE: Cylinders that have been rebored and honed to take
the appropriate oversize pistons should have each piston
measured and then tried in its respective bore with a feeler
strip and spring scale to ensure that correct skirt clearance
is obtained.

(1} Measure the outside diameter of the piston skirt at
right angles to the gudgeon pin axis and 18.6 mm (0.732 in)
down from the gudgeon pin centres.

The piston temperature when measunng should be
approximately 20°C (68°F).

(2) Select a feeler strip 0.04 mm (0.0016 in) in

Engine—15
thickness and approximately 12 mm (0.50 in) in width. The
strip should be long enough to extend the full length of the
pistonL.

(3) Insert the feeler strip into the cylinder bore. Invert
the piston and position it into the cylinder bore so that the
feeler strip is located lengthwise between the cylinder wall
and the full length of the plston at 90 degrees to the,
gudgeon pin axis.

(4) Attach a spring scale to the top end of the feeler
strip and withdraw the feeler strip in a plane parallel to the
centre line-of the cylinder bore, noting the reading on the
spring scale. :

(5) The correct spring scale reading should be within

-0.2 and 1.5 kg (0.44 and 3.30 lbs). If the reading is not

within these specifications then check the original
measurements, of the piston and bore and also check the
piston skirt for high spots. If necessary select, measure and
check another piston to obtain the required fit.

(6) Follow the same procedure to -fit the remaining
pistons as required. ' '

Underslde of Engine with Sump Removed Showing Arrow on Front and Intermediate Main Bearmgs and Shims behind
Crankshaft Sprocket. 1000 Series shown — 1200 has five Main Bearings.

10. CRANKSHAFT AND MAIN

TO REMOVE AND INSTAL

(1) With the engine removed from the vehicle remove
the rocker mechanism, ‘manifold and cylinder head as
previously described.

(2) Remove the sump, timing cover, timing chain and
sprockets as previously described.

(3) Remove the oil pick up tube and strainer.

{4) Release the lock plates, take out the six securing
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BEARINGS

bolts and remove the flywheel, marking the flywheel
position in relation to the crankshaft flange. '

(5) With the engine inverted and resting on a clean
bench on the cylinder block top gasket surface, release the
big end bearing cap nuts and remove the caps and lower
half of the bearing shells. Keep each cap and shell together
for correct installation and note the number on the side of
each cap.

(6) Push the connecting rod and piston assemblies
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CRANKSHAFT FLANGE

FLANGE PLATE

SECURING BOLTS {6}

. . . . . LOCK PLATE (3} n
Torque Converter Drive Plate to Crankshaft Artachment (1000 Series Automatic), -&3

down the bores towards the top of the block, well clear of
the crankshaft, but do not push the pistons out through the
top of the bores. Ensure that the upper half of each big end
bearing shelt has remained in the connecting rod and is not
sticking to the crankpin.

(7) On the A10 engine, release the main bearing cap
bolts and lift off the three main bearing caps and lower hal{

Rear Main Bearing Oil Seal with Bearing Cap Removed.
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bearing shells. Keep each cap and shell together for
reassembly. On the A12°engine, release the main bearing
cap bolts and remove the five main bearing caps and lower
half bearing shelis. Keep each cap and shell together for
reassembly.

NOTE: Number the main bearing caps if they are not
already numbered. With the exception of the rear main

Checking Crankshaft End
Float at Centre Main
Bearing on 1000 Model.



Lot

bearing, there i$ an arrow cast in the cap of all other
bearings, which must point to the from‘ of the engrne

(8) Lift the crankshaft directly upwards and remove
from the crankcase. _,

(9) Remove the upper half of the mam beanngs and
keep them together in pairs with each cap for correct
reassembly

NOTE: The centre main bearing shells have a flange on each
side to, take crankshaft end thrust.

Installatlon is a reversal of the removal procedure wrth
attention to the following points.

-Journals- and bearing shells should be- checked for
excessive wear, taper' or scoring. Beanngs that- are
unserviceable should be- replaced with . the appropriate
undersize shells and the journal ground to fit.

R1F
TO REMOVE AND INSTAL

(1) Grasp . the oil filter’ body ‘firmly, turn it

'01i; PUMP

anti-clockwise and unscrew it off the oil pump body. If the .

filter is" too tight to rotate by hand, a special tool is
availabl¢ to fit the lower end of the filtet body r

(2) Take out the three seécufing scréws and withdraw
the oil pump from'the right hand side of the crankcase.

Installation is_a reversal of .the removal procedure w1th
attention to the followrng points:

Use a new gasket between the- pump cover and the
pump body and the body and Crankcase. -

Tighten the three pump securing bolts-to-the specrﬁed
torque (see Specifications). !

Instal a new ﬁlter if the ongma] unit is not_

comparatively new. -
Tighten the filter to the pump by hand only. Do not
over-tighten or leaking may result.

~ Ensure that gasket faces are clean and free of any burrs

. TO DISMANTLE AND ASSEMBLE

D Remove the, orl filter, take out thé three. SEcunng
bolts and withdraw the pump assembly from the crankcase.
Discard the pasket.

(2) Unscrew and Temove the smgle bolt attachmg the

GASKET

) PUMP BODY
DRIVE GEAR .

RETAINER PIN

Exploded View of Oil Pump Components.

INNER ROTOR AND SHAFT
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One damaged Journal will necessitate the gnndmg of all
Journals and fitting new undersize bearing shells; or fitting a
new crankshaft ‘and standard bearings: Ensure. that the
arrow on the bearing cap points to the front of the engine
and the number on the cap comcrdes wrth the number on
the crankcase.

Connect up the connectmg rod blg ends to the
¢rankpins before t1ghten1ng the main bearmg bolts and then
tighten one¢ main bearing to the specified torque, followed

by rotatmg the crankshaft one or two revolunons to check

for binding. -

1t will be good polrcy to renew the rear main bearing
oil seal and the seal in the trmmg cover. Instal new gaskets
throughout

It will be necessary to reset the valve timing on the
timing chain and sprockets check the ignition timing and

. adjuist rocker 0 .valve stem clearance with the engine

mstalled and at working temperature

ANI) FILTEII

body cover to the main body of the puinp, separate the two
assemblies and discard the gasket.

(3) Mark the outer end face of the pump outer
trochoid rotor, and remove it by tapplng the end of the

main body on the bench.

(4) Using .a sultable pin punch, drive out the - pln
securing the pump.dfivé gear to the shaft and tdp the shaft
and inner rotor out-of the gear and the pump body
NOTE Do not remove the inner rotor from the;rt shaft.
Renew the shaft and inner rotor as an assembly rf erther are
worn. 1, . L . 1‘-

(5) Unscrew and remove the screwed plug and gasket
dnd withdraw the pressure relief valve and spring: Do ‘not
lose the adjusting shiln between the outer end of the spring
and the screwed plug.

(6) Unscrew and remove the - -pressure gauge $ending
unit; being careful to avoid- damage to the sender element.

{7) Using a sharp centre . punch driven through the

: PLua—--.'

. GAsxsT\o .

' VALVE SPRIN
* PRESSURE REGULATOR vALvs \ .

COVER AND FILTER BODY °

OUTER ROTOR ~

N
., E§

.gaav -PASS VALVE

@

EXPANSION PLUG—-=- ‘
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Checking Clearance Between Outer Rotor and Body.

expansion plug, remove the plug and withdraw the filter
by-pass valve spring and ball. Discard_the expansion plug.

(8) Thoroughly clean all components of the pump and
remove all traces of the old gaskets from the gasket faces of
the pump and crankcase.

(9) Insert the inner rotor and shaft in the pump body,
fit the drive gear and temporarily fit the retaining pin.

(10) Check the end-flodt of the shaft and rotor in the
body. This should be a minimiim free fit.

(11) Apply engine oil to the outer (trochcnd) rotor
with the mark made on dismantling to the top and slide it
into the punip body to mesh with the inner rotor.

{12) Check the clearance between the outer rotor and
the pump body and also between .the highest point of the
inner rotor lobe to the highest point on the outer rotor
lobe, using feeler gauges of the specified thickness (see
Specifications). If clearance at these points is in excess
of wear limits, renew the pump assembly.

(13) Using a straight edge placed across the ends of the
rotors and the pump body, use a feeler gauge to measure
rotor to cover end clearance (see Specifications).

{14) If end-float of the rotor shaft is excessive, remove
the drive gear and instal a suitable spacer shim.

(15) Instal the drive gear and peen the retaining pin.
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_ Checking Ctearance Between inner and Outer Rotor Lobes.

(16) Apply engine oil to the inner and outer rotor and
instal the outer rotor.

(17) Position a mew.gasket on the cover face of the
pump body and locate it on the cover dowels.

(18) Place the body cover in position on the main
body, to locate on the dowels and instal and tighten the
small securing bolt.

(19) Place the filter by-pass valve ball in position,
followed by the spring, small end first, and instal a new
expansion plug. Use a small amount of sealing compound
on the plug to prevent oil leaks.

(20} Insert the relief valve, plain end first, in the bore
in the pump body, followed by the spring and any shims
that are fitted. Place the shims in the hollow bore of the
reviining plug.

(21) Instal the plug and gasket and tighten securely.

(22) Screw the pressure light sender unii into position
in the cover and tighten just sufficiently to prevent any oil
leaks.

(23) Using 2 new gasket instal the pump assembly on
the crankcase and tighten the three securing bolts to the
specified torque.

(24) Instal the oil filter unit on the pump cover and
tighten by hand only.



12.
TO REMOVE AND INSTAL — FRONT

(1) Raise the front of the vehicle and support on
chassis stands.

(2) Remove the bolt nuts fixing the engine mounting
* brackets to the front crossmember.

(3) Interpose a wooden block between the engine
sump and a jack and jack up the front of the engine
assembly.

(4) Remove the nuts securing each engine mounting to
the engine mounting brackets and the bolts from. the
bracket to the crossmember.

" (5) Remove both front mountings from the brackets.

- Installation is a reversal of the removal procedure.
Altow the full weight of the engine assembly to bear on the
mountings before tightening the securing bolts and nuts.

TO REMOVE AND INSTAL — REAR

(1) Raise the front of the vehicle and support on
chassis stands.

Engine—19

ENGINE MOUNTINGS

(2) Place a jack under the transmission to take the
weight of the engine and transmission assembly.

(3) Remove the two transmission rear crossmember to
mounting securing bolts. '

(4) Remove the bolts which attach the rear
transmission crossmember to the underbody and remove
the crossmember.

(5) Undo the bolts connecting the rear engine
mounting to the transmission extensmn housing and
remove the mounting.

Installation is a reversal of the removal procedure,

Ensure that the mounting is centralized and that engine
and transmission weight is taken on the mounting before
finally tlghtemng the mounting securing bolts. .

NOTE: Engine mountings that are oil soaked should be
renewed and the cause of the oil leak rectified to ensure a
normal working life for the mounting concerned.

13. ENGINE FAULT DIAGNOSIS

1. Engine will not start by normal cranking. .
Possible cause

{(a} Dirty or corroded distributor points.

(b} Carburettor flooding.

{c) Moisture on high tension wires and/or inside

distributor cap.

(d) Dirt or water in carburettor and fuel system.

(e) Incorrectly set spark plug gaps.

{f) Faulty coil or capacitor.

(g) Faulty low or high tension wires.

(h) Fuel vapor lock.

{i) Faulty fuel pump.

(j) Incorrectly set ignition timing.

(k) Broken or short<ircuited low tension lead to
distributor points.

2. Engine will not start — weak or erratic cranking,
Possible cause
(a) Weak or faulty battery.
(b) Fault in stacter lead or solenoid.
(c) Faulty starter.

3. Engine stalls,

Possible cause
(a) ldling speed set too slow.
(b) Idling mixture too lean or rich.
{c) Carburettor flooding or float-level incorrectly set.

Remedy
Clean or renew and adjust points.
Check needle valve and float, clean out fuel system. .
Dry out high tension wires and cap.

Clean out carburettor and fuel system.

Reset spark plug gaps to specification.

Test and renew faulty components.

Test and renew faulty wires.

Check scurce of vapor lock and insulate against heat.
Test and overhaul -fuel pump.

Check and retime ignition.

Test and renew lead.

Remedy
Recharge or renew battery.
Test and renew faulty components.
Test and overhaul starier.

Remedy
Readjust idling speed stop screw.
Readjust idling mixture screw and idling speed screw.
Check needle valve or reset float level.

{Continued nexr page)

25
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Fault in coil or capacitor.

Valve clearance out of adjustment.

Air leak at inlet manifold or carburettor flange.
Carbon tracking or cracked distributor cap.

Weak or faulty battery and/or corroded terminals.

(d)
(e)
(f)
(2)
(h)

6}

0)
(k)

U)

Carburettor
setting.
Faulty coil or capacitor.

Excessive wear in distributor shaft and bushes or
contact breaker cam.

Burned, warped or pitted valves.

flooding or .incorrect float level

Engine missing at idling speed.
Possrble cause
(a) Dirty, defective or ‘incorrectly set spark plugs.
(b) Bumned or pitted distributor contact points.
(c) Loose or broken low or }ngh ténsion wires in
v ignition system.
(d) Carburettor idling mixture out of adjustment.
(e) Burned or cracked distributor rotor.
(f) Moisture on high tension wires, spark plug or
distributor cap:

Engine misses on acceleration.
Possible cause
(a) Distributor points dirty or incorrectly adjusted.
"(b) Spark plug/s dirty, failty or gap set too wide.
(c) Dirt or water in carburettor.
(d) Carburettor accelerator
" blocked or pump defective.
(e} Coil or capdcitor faulty. -
(f) Incorrect ignition timing.
(g) Burned, warped or pitted valves.
Engine misses at high speed.
. * Possible cause
(a) Distributor points-dirty or incorrectly adjusted.
(b) Spark plug/s dirty, faulty or gap set too wide.
{c) Dirt or water in carburettor.
(d) Burned or cracked distributor rotor.
{e) Fauity coil or capacitor.
{f) Dirt in carburettor power jet.
(g) Incorrect ignition timing.
(h) Excessive wear in distributor, shaft or cam.
Engine lacks power.

Possible cause
(a) Darty or incorrectly set spark plugs.
(b) Dirt or water in carburettor and fuel system.
(¢) Incorrect ignition timing.
(d) Incorrect carburetior float level.
(¢) Faulty fuel pump.
(f) Incorrect valve clearance.
(g) Faulty distributor automatic advance.
{h} Restricted muffler or tail pipe.

pump discharge jet
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Test and renew faulty component.

Adjust valve clearance.

Tighten securing bolts or renew gaskets.

Clean or renew cap.

Recharge or renew battery andfor clean or renew
terminals.

Check needle valve or reset float level.

Test and renew faulty componeni.
Renew WOInl COmponents.

Carry out top overhaul on engine.

Remedy
Clean or renew and set spark plugs.
Clean or renew and adjust contacts.
Tighten or renew defective components

Adjust idling mixture screw.
Renew faulty component.
Dry out high tension system and cap.

Remedy
Clean and readjust points.
Clean or renew and reset fanlty plug/s.
Clean and blow out carburettor and fuel pump filter.
Clean out carburettor. .

Renew defective component.
Check and reset ignition timing.
Carry out top overhaul on engine,

Remedy
Clean and readjust points.
Clean or renew and reset faulty plugfs.
Clean out carburettor and fuel pump filter.
Renew faulty component.
Renew faulty component.
Clean and blow out carburettor.
Check and reset ignition timing.
Renew faulty components.

Remedy
Clean and reset gap to specifications.
Drain and clean out fuel system and carburettor.
Check and reset ignition timing.
Check and-reset float level.
Check and overhaul fuel pump.
Check and readjust valve clearance.
Check and rectify or renew.
Check and clean as necessary.

L
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11.

12.

-(b)

(i) Faulty coil or capacitor.

(i} Burned or cracked distributor rotor.

(k) Excessive wear in distributor shaft or cam.
(I) Incorrect valve timing.

() Burned, warped or pitted valves.

(n) Blown cylinder head gasket.

{0) Loss of compression.

Noisy valve operation.

Possible cause
(2) Incorrectly adjusted clearance.
{(b) Weak or broken valve springs.
(c) Worn valve guides.

Big end bearing noise.
Possible cause
(a) Lack of adequate oil supply.

(b) Excessive bearing clearance.
(¢) Thin oil or crankcase dilution,
(d) Low oil pressure.

(e) Misaligned big end bearings.

Apparent main bearing noise.
Possible cause

(2) Loose flywheel.

Loose crankshaft pulley.

(c} Low oil pressure.

{d) Excessive crankshaft end play.

(e) Crankshaft journals out of round and excessive
. bearing to journal ciearance.

(f) Tnsufficient oil supply.

Excessive oil consumption,
) Possible cause
(a} Oil leaks.
(b) Damaged or worn valve stem oil seals.
(c) Excessive clearance, valve stem to valve guide.

(d) Wom or broken rings.

(e) Rings too tight or stuck in groves.

(f) Excessive wear in cylinders, pistons and rings.

(g) Compression rings incorrectly installed, oil rings
clogged or hroken.

Drop in oil pressure.

Possible cause
(a) Oillevel 1ow in sump.
{b)} Thin or diluted oil.

(c) Oil pump relief valve stuck or spring broken.
(d) Excessive bearing clearance.

(e) Excessive wear of oil pump components.
(f) Air leak in oiling system.
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Engine—21

Renew taulty component.

Renew faulty component.

Renew faulty components.

Check and reset as necessary.

Carry out top overhaul on engine.
Renew pasket. '

Carry out compression test and rectify.

Remedy
Check and adjust to specifications.
Check and renew faulty components,
Renew or ream and fit oversize valve.

Remedy
Check oil level in sump, condition of oil pump and
relief valve. Renew oil filter element.
Renew bearing shells, check and regrind journals .if
oval.
correct oil grade. Check operating
conditions and cooling systemn thermostat.
Check pressure relief valve and spring, oil filter by-pass
valve.
Align connecting rods and renew bearings if necessary.

Remedy
Tighten securing bolts to specified torque.
Renew or tighten pulley. )
Check bearing to journal clearance, check condition of
oil pump and pressure’ relief valve. Recondition as
necessary. oo
Renew centre main bearing thrust washers.
Regrind journals and fit undersize bearings.

Replenisli oil in sump to correct level.

Remedy .
Check and renew gaskets as necessary.
Renew damaged or worn components.
Renew valve guides, bushes and valves, or ream and fit
oversize valves. '
Renew rings.
Renew rings and clean out ring grooves.
Recondition cylinders and renew pistons and rings.
Renew rings. ’ '

Remedy
Check and replenish to full mark.
Change to correct oil grade and rectify source of
dilution.
Free valve or renew broken spring.
Renew bearing shells or recondition journals as
necessary.
Renew or recondition oil pump.
Rectify as necessary.



COOLING SYSTEM

SPECIFICATIONS

Water pump:
Type.. ... Centrifugal
impeller
Bearingtype . .................., Double row ball

bearing and
shaft assembly
Impeller to body

clearance ...................... 0.5 mm
(0.019 in)
Thermostat:
Type. . ...l Wax pellet
Opening temperature ....._..... .. 82 deg. C
(180 deg. F)
Maximumvalve lift . . . ............ 8 mm @ 95 deg. C
(0315n@
203 deg. F)

Radiator cap:

Type .o oo Pressure
Working pressure . ............... 0.9 kgfcm?
(12.8 psi)

Radiator type
Cooling system capacity:
With heater

Corrugated fin

4.9 litre

(9 fmp pt)
(10.5 US pt)
4.2 {itre

(7 tmp pt)
{9 US pt)
10—15 mm
(0.394 —
0.590 in)

1. DPESCRIPTION

The cooling system is the thermo-syphon type with fan
and water pump assisiance. Two draining points are
incorporated in the system, one at the lower radiator tank
and the other at the left hand side of the engine assembly.

The system is also pressurised in order to raise the
boiling point of the coolant within the system and so
increase the efficiency of the engine.

NOTE: To avoid accidental scalding, use caution when
releasing the radiator cap of an engine that is at normal
operating temperature.

The fan belt and water pump are driven by a V-belt
from the crankshaft pulley. This belt also drives the
alternator. .

The water pump is fitted with a shaft and bail bearing
assernbly which is pre-tubricated and requires no further
lubrication in service.

The water pump seal is a spring loaded carbon thrust
washer and rubber bellows assembly.

Temperature within the cooling system is controlted by
a thermostat located in the cylinder head water outlet pipe
housing.

A by-pass is incorporated in the system to allow limited
circulation of the coolant when the thermostat is closed.

2. RAMATOR

TO REMOVE

(1) Remove the radiator cap and drain the cooling
systém via the tap on the lower radiator tank.

(2) Disconnect and remove the upper and lower
radiator hoses. ‘

(3) On vehicles with automatic transmission, dis-
connect the torque converter cooling pipes, if fitted, at

the lower radiator tank, plug the pipes and unions

to prevent entry of dirt. \
(4) Unscrew the fixing bolts and remove the radiator
grille.

(5) Remove the four radiator retaining bolts and lift
out the radiator.

NOTE: When a radiator that has been in use for some time
is removed from the vehicle to enable repairs to be carried
oul to the engine, it should not be allowed to stand empty
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Jor any length of time. The radiator should be immersed in
-a tank of water -or otherwise kept full Failure to observe
this precau tion may resuit in overheating when the engine is
put back into service. This is caused by internal deposits in
the radiator drying and flaking and so obstructing the
circulation of the coolant in the sysrem.

_ (6) Securely plug the water outlets in the upper and
lower radiator tanks and fill the radiator assembly with
clean water.

TO CHECK

(1) With the radiator removed from the vehicle, turn it
upside down, and apply a hose to the lower tank outlet and
reverse flush the unit.

(2) Stand the radiator upright and using a jet of water
“or air pressure to the rear side of the core remove any dirt



or foreign matter that may have accumulated on’the front -

side of the core.

(3) With the aid of a flash light make a visual check
down through the radiator fill point onto the radiator
tubés. If it is apparent that the tubes are severely
impregnated with flakes of rust it will be necessary to have
the upper and lower tanks un-sweated from the core and
the tubes thoroughly cleaned. it is recommended that this
operation be carried out by a radiator specialist who has the
necessary specialised equipment to carry out this type of
work.

TO INSTAL

(1) Position the radiator assembly in the front panel
opening and instal and tighten the four securing bolts.

(2) Connect the upper and lower radiator hoses
between the radiator and the engine. Use’a light smear of
grease between the hoses and pipes.

- ' 3.

TO REMOVE AND INSTAL

(1} Remove the radiator pressure cap and drain the
water from the cooling system via the tap on the lower
radiator tank. _

(2) Disconnect and remove the top radiator hose.

(3) Remove the two bolts securing the water outlet
elbow to the front portion of the cylinder head.

(4) Detach the water outlet elbow and gasket and
withdraw the thermostat from the recess in the cylinder
head. .

NOTE: A visual examination of the thermostat will often

determine its serviceability and obviate the necessity for

further testing. For instance, a thermostat with its valye

open when removed from-a cold engine is obviously faulty
and should be discarded and a new unit fitted.

Installation is a reversal of the removal procedure.

Ensure that a new gasket is fitted when assembling.

Fill the cooling system with clean water to
approximately 12.7 mm (0.50 in) below the radiator filler
neck and check for water leaks.

TO CHECK
(1) Check that the thermostat is closed when it is cold.

(2) Suspend and immerse the thermostat together with
a reliable thermometer in a vessel of cold water, ensuring

Cooling System—2

NOTE: Inspect all hoses before installing for cracking or

perishing and renew any hose that, upon inspection, proves
to be unserviceable.

(3} On vehicles fitted with automatic transmission, and
where applicable, connect up the torque converter cooling
pipes at the lower radiator tank. -

(4) Close the radiator drain tap and instal the drain
plug at the cylinder block. Fill the system with clean water
and instal the pressure cap.

(5) Start the engine and check that the water level in
the radiator is approximately within 12.7 mm (0.50 in) of
the bottom of the filler neck.

NOTE: Use care to avoid the risk of scalding. If the engine
is at operating temperature remove the radiator cap slowly
to gllow pressure to escape before removing the cap.

the engine rurming‘ and at operating
check thoroughly for water and/or

(6} With
temperature,

~ transmission fluid leaks.

THERMOSTAT

-that neither the thermostat or thermometer is touching the

sides or bottom of the vessel. i

(3) Progressively. heat the water noting the
temperature reading on the thermometer as the thermostat
valve commences to open. '

(4) Continue heating until the valve is completely open
and then measure the maximum lift of the thermostat
valve.

See Specification section for maXimum valve lift
and valve opening temperature.

A thermostat with opening temperature and maximum

" valve lift not within specifications should be discarded and
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a new unit fitted.

HOUSING

THERMOSTAT

Thermostat and Housing Compartments.
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4. “’ATER\ rPUMP

TO REMOVE

(1) Remove the radiator cap and drain the cooling
system via the tap on the lower radiator tank and at the
plug on the left hand side of the cylinder block.

(2) Disconnect and remove the upper and lower
radiator hoses.

(3) On vehicles fitted with automatic transmission and
where applicable, disconnect the torque converter cooling
pipes at the lower radiator tank, plug the pipes and unions
to prevent entry of dirt.

) {4) Unscrew the fixing bolis and remove the radiator
grille.

{5) Remove the four radiator retaining bolts and lift
out the radiator.

(6) Slacken the fan belt adjusting bracket bolt and the
two bolts attaching the alternator to the mounting bracket
on the cylinder block.

(7) Push the altemator towadrds the cylinder block and
remove the fan beit.

(8) Bend back the lock tabs (where applicable) and
remove the four bolts securing the fan and fan pulley to the
water pump and withdraw the fan and pulley.

(9) Unscrew the water pump to timing case securing

bolts and detach the water pump and gasket. Discard the -

gasket.

Installation is a reversal of the removal procedure with
attention given to the following:

Use a new gasket between the water pump and timing
cover when installing the pump.

Apply a smear of jointing compound to both sides of
the new gasket.

Adjust the fan belt as described under FAN BELT —
TO ADJUST.

Ensure thai the cooling system drain points are closed
and that the system is replenished with clean water.

TO DISMANTLE

(1) Drain the cooling system and remove the water
- pump as previousty déscribed..

(2) Using a suitable puller, withdraw the pump pulley
flange from the forward end of the shaft and bearing
assembly.

(3) Remove the bearing retaining clip and press the
bearing and shaft assembly, together with the seal and
impetler, cut of the pump body.

(4) Press the impeller off the end of the shaft and
bearing assembly and withdraw the seal assembly.

(5) Remove the seal rubbing block and shaft seal from
the recess in the impeller.

TO CHECK

NOTE: It is generally unnecessary to dismantle the water
pump assembly unless it is leaking water past the seal, or if
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the -ball bearing has become noisy. Once dismantied it is a

- good policy to instal a complete water pump kit which

consists of seal assernbly, bearing and shaft assembly and
impeller.

When the pump is removed from the vehicle make a
visual check of the pump body. If it is apparent that the
pump body is corroded or cracked then ir can be assumed
that the pump body is unserviceable, in which case the
complete water pump assembly should be discarded and a
new unit firred.

(1) Check the pump body for corrosion, cracks or
damage.

(2) Check the bearing for looseness in the pump body
bore and for roughness when rotated.

(3) Check that the water by-pass hole in the pump
body and timing cover are free of obstruction.

NOTE: When cleaning the pump components, do not
immerse the shaft and bearing assembly in cleaning solvent,
if the assembly is to be used again.

E e 1 e e o.smm

(0.02@in)

T4 mm({2.913in)

Assembly Dimensions for Water Pump.
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TO ASSEMELE . < «assembly and press the impeller orito the shaft until a -
‘ : clearance of 0.5 mm (0.019 in) is obtained between the
(1) With a small amount of waterproof sealing impeller and the pump body.
" compound _ applied to the large end of the new seal (6) Invert the pump and support it on the impeller end
assembly, press the new seal assembly into position in the of the shaft.
pump body so that the carbon face of the seal will be facing " (7) With the bossed side of the pulley flange facmg
towards the pump impeller. towards the pump, press the flange onto the front end of
(2) Applying pressure to the outer portion of the the pump béaring shaft until a measurement of 74 mm
bearing, press the bearing and shaft assembly into the pump (2913 in) is obtained between the gasket face of the pump
body from the front side of the pump. _ body and the outer face of the flange
NOTJE Only press the bearing far enough into the pump NOTI: When' pressmg the pul]ey flange onto the shaft as
body to align the bearmg retaining clip grooves. detailed in operanon {7), ensure thar the assembly is
. _ supported directly on the end of the shaft and not on the
(3) Instal the bearing retaining clip. impeller, otherwise the clearance between the impelier and
(4) Position the shaft seal and rubbing block into the the_rear fate of the pump, as given in operation (5) may be
recess in the impeller. ,decreased wzrh possrbl‘e damqge to the rmpeiler and sedl

(5) Support the pump on the front end of the shaft assembly

RETAINER CLIIL.(\
. 3

PULLEY FLANGE

SEAL BLOCK

9.0
A 2R d O
SEA:_ Aﬁy WA&HEH IMPELLER * °

5

BEARING AND SHAFT AsSY.
! S

Exploded View of Water Pump Cpmponentx.:

WL

PUMP BODY >

#. FAN BELT -
i

TO RENEW _ TO ADJUST o R
(1) Loosen the two alternator to mounting bracket (1) Loosen the two alternator mounting bracket bolts,
bolts. (2) Loosen the alternator adjusting . bracket balts and
(2) Loosen the alternator adjusting bracket bolis. pull the aliernator away from the . cylinder block
(3) Push the alternator as far as possrble towards the sufficiently to give the belt enough tension to prevent it
cylinder block assembly. slipping on the pulleys.
(4) Slip the old belt off the alternator pulley and then - * (3) Hold the alternator in this position and tighten the
manoguvre it off the fani and crankshaft pulleys and remove adjusting | bracket and mountmg bracket bolts securely.

it from the engine.
{5) Manoeuvre the new belt over the crankshaft and NOT[: Do not over- nghten the fan belt. An over-tenszoned

fan pulleys and position it on the alternator. fan belt will cause rapid wear in the water pump and
_ (6) Adjust _the tension on the fan belt and retighten alternator bearings.
the adjusting, bracket bolts. . The belt will be deemed to have suff cient tension
(7) Securely tlghten the two altemator to engine “when it can be flexed between 10 and 15 mm {0.394 and
“bracket securmg bolts 0.590 in} with finger and thumb between the alternaror and
. . ‘ ' o warer pump pulleys :

6. HEATER UNIT

TO REMOVE AND INSTAL (1000) (3) Disconnect both heater hoses from within the
C - : engine compartment and remove the hose clips. ’

(4) To gain access to the heater unit the radio, glove

box and parcel tray (where fitted) should be removed. -

i

(1) Raise the engine bonnet.

(2) Remove the radiator cap and drain the cooling (5) Disconnect the heater fan electrical wires at the
system at the lower radiator tank and at the plug situated at harness connector which is located at the rear of the heater
the left hand side of the engine assembly: " unit. : - .
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{6) Detach the two demisting tubes by hand a1 each
side of the unit.

(7) Remove the four heater assembly mounting bolts
and carefully remove the heater assembly from the vehicle.

NOTE: The heater assembly is mounted to the vehicle by
two bolts at the engine bulkhead and by two bolts at the
dash panel

Installation is a reversal of the removal procedure.
Ensure that the cooling system is refilled after heater

unit installation,
Start and run the engine until it reaches normal
operating temperature and check that the heater-unit is

functioning correctly.
Allow the engine to cool off and check the coolant

level.

TO REMOVE AND INSTAL (1200)

(1) Raise the engine bonnet.
(2) Remove the radiator cap and drain the cooling

N

AR

b DEMISTER CONNECTION
‘;t'
N \
CONTROL BUTTON
. ~
1]
£

Heater, Demister Assembly. 1200 Series.

MOUNTING BRACKET

Heater, Demister Assembly. 1000 Series.

system at the lower radiator tank and at the plug which is
situated on the left hand side of the engine assembly.

(3) Disconnect both heater hoses from within the
engine compartment and remove the hose clips. '

(4) To gain accéss to the heater unit remove the parcel
tray and the ash tray.

(5) Disconnect the heater control wires and rod at the
heater unit.

NOTE. Before carrying out operation {5) set the upper
control lever to the demisting position and the lower lever
to the off position

(6) Disconnect the heater fan electrical wires at the
harness conpection which is located at the rear of the
heater unit. : :

(7) Detach the two demisting tubes by hand which are
located at each side of the heater room valve.

(8) Remove the four heater assembly mounting bolts
and carefully remove the heater assembly from the vehicle.

NOTE: The heater assembly is mounted to the vehicle by
two bolts at the engine bulkhead and by two bolts at the
dash panel stavs. ’

Instaliation is a reversal of the removal procedure.

Ensure that the cooling system is refilled after heater
unit instatlation.

Start and run the engine until it reaches normal
operating temperature and check that the heater is
functioning correctly. Allow the engine to cool off and
check the coolant level.
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Coolant leakage external.
" Possible cause
(a) Lpose hose clips or faulty hoses
(b) Leaking radiator core or tanks.
(¢) Worn or damaged water pump seal assembly.
(d) Worn or damaged water pump bearing assembly.
() Loose or rusted expansion plugs.
() External crack in cylinder Block or head.
(g) Faulty cylmder head gasket or loose holding down
bolts.

(h) Leaks at thermostat cover andfor water pump

joint gaskets. .

Coolant leakage—mternal
“Possible cause
-(a) Crack in cytinder bore wall.
(b) Crack in cylinder head, combustion chambers or
_ valve ports.
" (c) Cylinder head cracked and leaking .into. valve
rocker compartment.
(d) Cracked cylmder block water jacket, leakmg into
' englne tappet compartrnent

(e) Cylinder head gaskef leak due to warped head

Coolant loss by overflow.
: ' Possxbz_'e cause
Ea) Over-full system.
b) Faulty préssurised radiator cap
" (¢) Blockéd radiator core tubes.

(d) Coolant foaming due to poor quality anti-freeze or-

corrosion inhibitor.
Engine overheating.
o Possible cause
(a) Obstructed air passage through radiator core’ from
* front to rear.
{b) Incorrect ignition timing.
(c) Incorrect valve timing.
(d) Low engine oil level.
(e) Engine tight after overhaul.

(f) Poor circulation.

(2) Loss of coolant due to overflow.

(h) Faulty thermostat.

(i) Restricted muffler or tail pipe, accompamed by
loss of power.

() Incorrectly adjusted or dragging brakes.

Coolant circulation faulty,

Possible cause
(a) Partial bloekage of radiator core tubes.
(b) Water sludge deposits in engine water jacket.

{c) Fan beit broken or slipping.
(d) Faulty water pump or thermostat.
{e) Collapsglg lower radiator hose.

N lnsofﬁcient coolant in system.

33
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SYSTEM FAULT DIAGNOSIS

Remedy
Tighten hose clips or renew faulty components.
Repair or renew radiator.
Renéw seal assembly.
Renew water pump bearing and shaft assembly
Renew faulty compopents.
Renew faulty components.
Renew gasket and correctly tlghten cylmder head
bolts.
Rectify leaks.

Remedy
Renew cyhnder block.

' Renew cylinder head.

Renew cylinder head.

Renew cylinder block.

. Reface cylinder head and renew gasket.

Reinedy
Drain and refill to %" below filler neck
Renew faulty cap. -
Clean or.renew radiator core . ER .
Drain system and renew coolant and additive._ '

Remedy

"Blow out obstruction from rear to front of radiator

core with compressed airor water pressure. -

" Check and reset ignition timing.

Check and reset valveé timing. :
Stop engine 1mn1ed1ate1y and replenish oil in sump. -
Check and if satlsfactory, stop engine and allow to cool
olt.

Check and rectify as under item (5)-

Check and rectify as under 1tem (3).

Renew thermostat,

Remove rest_nct]ons or renew component/s o
Check and rectify by ad]ustment or renewal of
components . :

Remedy
Clean out or renew radiator core.
Clean and flush engine water jacket and add' rust
inhibitor to coolant.
Renew or adjust fan belt.
Overhaul qr renew water pump, renew thermostat.
Check and renew lower radiator hose and check
radiator core tubes. :
Replemsh coolant



CARBURETTOR

Make and model:

FUEL SYSTEM

SPECIFICATIONS

Hitachi DCG286
— Dual barrel
Hitachi DCG306

~Dual barrel
Primary throttle barrel diameter:
1000—-1200 .................... 26 mm
Secondary throttle barrel diameter:
1000. .. ... 28 mm
1200 ... 30 mm
Primary venturi diameter:
1000--1200 .................... 20 mm
Secondary venturi diameter:
H000............... e 24 mm
1200, ... 26 mm
Primary main jet: Metric — 100ths mm
1000, ... ... 95
1200 98
Secondary main jet:
HO00. .. ... .. .. ..., i40
1200, ... oo 135
Primary slow jet:
oo ... ... 40
1200 ..o 43
Secondary slow jet:
1200....... e . 50
Pritnary rmain air bieed:
1000—-1200 .................... 80
Secondary main air bleed:
1000.. ... ... ... .. ... 120
1200 .. ... 80
Primary slow air bleed:
000, ... ..., 210
1200.. ... ... ... 220
Secondary slow air bleed:
A200. .. oo 100
Power jet:
10001200 ..., 60
Primary main jet with altitude
compensation jetting (1000—1200):
9896 ... 1000 m
(3300 ft)
7 2000 m
(6600 ft)
90 3000 m
(10000 ft)
86 4000 m
(13300 ft)
Secondary main jet with altitude
compensation jetting (1000):
140-135 ... .. .. e 1000 m -
‘ : : (3300 ft)
135 2000 m
(6600 ft)
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Secondary main jet with altitude
compensation jetting (1200):
135-130

TFloat seat clearance:
10001200

3000 m
(10000 ft)
4000 m
(13300 11t)

1000 m
(3300 ft)
2000 m
(6600 ft)
3000 m
(10000 ft)
4000 m
(13300 ft)

10.5 mm
(0.413 in)
12.0 mm

(0:472 in)

1.3—-1.7mm
(0.051-0.066 in)

* Distance between carburettor top cover gasket surface
and upper edge of float with float in the raised position.
t Distance between float seat and needle valve stem with

float in the lowered position.

FUEL PUMP
Type .o
Delivery pressure:
1000 ... ...
1200 ...
Delivery rate:
10000-1200 .. ... Lol
AIR CLEANER
Type ... L
FUEL TANK
Capacity:
Sedan ... ... ... oL
Wagonandcoupe . ...............

Mechanical
diaphragm

0.16 kg/cm?
(2.28 psi)
0.18 kg/cm®
(2256 psi)

450 cc per min
(0:7 Imp pt per min)
(0.8 US pt per min)

Paper element

40 litre
(8.81 Imp gal)
(10.57 US gal)
38 litre
(8.37 Imp gal)
(10.04 US gal)
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1. CARBURETTOR

The Hitachi DCG286 and DCG306 carburettors are
fitted to the Datsun 1000 and 1200 engines respectively,
and are almost identical in construction.

The major difference between the two carburettors is
the power valve mechanism which was introduced to the
1200 version to improve high speed driving.

As both carburettors are  quite similar, overhaul
procedure etc. as outlined in the carburettor section will be
applicable to both models, unless otherwise stated.

The carburettor is of the twin barrel type with each
barrel incorporating a multiple venturi system.

The barrels provide a primary and secondary system
and each barrel shares a common air horn and separate
main nozzle and throttle valve. .

The primary system provides suitable mixtures for low
speed, moderate speed and acceleration. Tt also provides
adequate mixtures for starting when the choke plate is
closed.

The secondary bore provides mixtures for hlgh speed
and also for full throttle openings at low speed.

A high speed valve which is incorporated in the
secondary system opens against a counterweighted lever to
enable the secondary system to maintain full mixture for
hlgh power operation.

TO REMOVE AND INSTAL

(1} Raise the engine bonnet and fit fender covers to
both front fenders.

(2) Remove the air cleaner assembly.

(3) Disconnect the fuel feed pipe.

(4) Disconnect the distributor vacuum advance pipe.

(5) Disconnect the choke control cable.

-(6) Detach the throttle cab]e from the carburettor
throttle lever.

PRIMARY THROTTLE VALVE

it

THROTTLE SCREW

DLE SCREW
HIGH SPEED VALVE |

_Carburettor Flange and Main Body with Main Jets, Throttle
and ldle Screws Removed. Typical of Both Models.
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(7) Remove the four nuts and washer securing the
carburettor to “the inlet manifold and withdraw the
carburettor and gasket from the engine. Discard the gasket. -

Instaliation is a reversal of the removal procedure with
attention given to the following:

Use a new gasket between the carburettor and mlet
manifold. If necessary, scrape the gasket surfaces clean,
making sure that no foreign matter is dropped into the inlet
manifold orifice.

NOTE: It is good practice to cover the inlet manifold v.?ith
rag when the carburettor is removed for overhaul Extensive

- engine dumage may result If objects are accidentally

dropped inito the induction orifice.

Ensure that the choke valve is fully open \;f'hen the
choke control knob is in the full off position at the dash

‘pantel.

Check the carburettor for fuel and vacuum leaks and
adjust the idling speed to the specified rpm after warm-up.

TO SERVICE

When overhauling the carburettor several items of
importance should be observed to ensure a thorough job.

(1) All parts should be carefuily cleaned in a suitable
solvent and then inspected for damage or wear.

{2) Use air pressure only to c]ear the various orifices
and channels.

(3) Replace faulty parts with new ones. When checkmg
parts removed from the carburettor it is at times very
difficult to be sure whether they are satisfactory for further
service. :

1t is therefore recommended that in such cases new
parts be installed.

(4)- Always use a new gasket kit when overhaulmg the
carburettor.

5y It is most 1mp0rtant that the correct f'ttmg

_ SECONDARY THROTTLE VALVE

PRIMARY MAIN JET

o

@FL‘UGS

e
Fe)
R Vg
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VALVE SHAFT

IDLE SCREW

CHOKE LEVER

" CHOKE CONNECTION ROD

HIGH SPEED VALVE LEVER == THROTTLE SCREW

. 0 ~=———. PUMP CONNELTING ROD

_

PRIMARY THROTTLE LEVER

SECONDARY THROTTLE LEVER

RETURN SPRING —— &

Rear View of 1200 Series Carburettor, Also Typical of 1000 Series.

screwdrivers and spanners be used when semcmg the (2) Disengage and remove the primary throttle return

carburettor. spring.
(3) Unscrew the retaining screw and detach the
TO DISMANTLE accelerator pump zctuating lever from the top cover. On
1200 models remove the actuating lever return spring with

(1) Remove the carburettor from the engine as the lever.
previously described. (4) Take out the five screws and washers and detach
TOP COVER

RETAINING SCREW

FUEL INLET

FUMP CONNECTING LINK

THROTTLE SCREW
( Right Hand Side View of 1000 Series

IDLE SCREW Carburettor. Typical of 1200 Series.

) 36
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the carburettor top cover assembly. Disconnect the choke
link during this operation.

(5) Remove the three retaining screws and separate the
carburettor flange from the main body.

(6) The carburettor has now been dismantled into its
three major components namely main body, flange and top
cover. :

TO CLEAN PARTS

(1} Clean all carburettor components in petrol or
cleaning solvent and place in a suitable container.

(2) If compressed air is available, blow
component clean when assembling.

each

NOTE: Do not clean jets wir;’z wire, drills or other |

mechanical means, as orifices may become enlarged causing
too rich a mixture for proper performance.

(3) Clean away any carbon deposits that may have
accumulated around the throttle valves.

(4) Discard all used gaskets and packings. -

(5) Before assembling check all fuel passages by
blowing through with compressed air.

TO SERVICE MAIN BODY

(1) Remove the primary and secondary main air
bleeds.

(2) Remove the primary and secondary emulsmn
tubes.

{3) Remove the primary slow jet.

(4) On 1200 models only remove the secondary slow
jet.

(5) Unscrew the two plugs to gain access to the main
jets and then remove the primary and secondary main jets.

(6) On 1200 models, remove the power valve.

(7) Withdraw the zccelerator pump plunger, invert the
carburettor body and remove the plunger spring and check
ball.

(8) With the carburettor body still inverted allow the
accelerator pump outlet weight to become d1slodged from
-its bore.

(9) Using a small ﬁle remove the peening from the
ends of the high speed valve retaining screws and mark the
valve in relation to the carburettor body to facilitate
correct assembly.

(10) With a suitable screwdriver remove the two high
speed valve retaining screws and withdraw: the high speed
valve.

(11) Remove the high speed valve shaft from the body.

NOTE: Only remove the high speed valve and shaft from
the carburettor body if it Is unserviceable.

(12) Now that the carburettor main body is

' Fuel System—-4
PRIMARY MAIN AIR BLEED\%
SECONDARY MAIN AIR BLEED

PRIMARY
EMULSION TUBE

SECONDARY
EMULS!ON TUBE

MAIN BODY

| ~—SLOW JET

Slow Jets and Main Air Bleeds Dismantled' from
Carburettor Main Body, 1000 Series.

{13) Inspect the body for cracks and all gasket surfaces
for nicks or burrs.

{14) Check the power valve for smooth operation and
proper seating. If necessary blow against the power valve to
ensure that it does not leak. ,

{15) Check the accelerator pump plunger for wear and
for smooth operation in the plunger bore. Check the spring -

" for rust or weakness.

dismantled, check all components for serviceability and ™

make replacements as found necessary.
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(16) Check the high speed valve shaft for excessive
play in the body and also for bend.

"(17) Reassembly is a reversal of the dismantling
procedure with attention given to the following:

Instal all new gaskets when reassembling.

Peen the ends of the throttle and choke valve retaining
screws to ensure that they will not become dlslodged in
service.

TO SERVICE TOP COVER

The carburettor top cover assembly which houses the
choke valve and shaft nommally requires very little service.
Do not remove the choke valve and shaft unless it is
absolitely necessary.

(1) Remove the primary and secondary slow air bleeds.
(On 1000 models the primary side only)
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TOP COVER MAIN BODY

POWER VALVE . o PRIMARY MAIN AIR BLEED

SECONDARY MAIN AIR BLEED

REEDLE v
ALVE SECONDARY SLOW JET

SECONDARY SLOW AIR BLEED
PRIMARY SLOW AIR BLEED POWER VALVE PISTON

internal View of Carburettor Top Cover and Main Body Assemblies. 1é00 Series.

(2) Mark the choke valve in relation to the caver to (7) Inspect the flange for cracks and the gasket
facilitate correct assembly. surfaces for nicks or burrs.

(3) Using a small file, remove the peening from the (8) Lay a straight edge across the gasket surfaces and
ends of the choke valve retaining screws. check for warping.

(4) With a suitable screwdriver remove the two choke (%) Check the seating surface and the thread of the idle
valve retaining screws and withdraw the choke valve. adjusting screw for damage.

(5) Remove the choke valve shaft from the cover. (10) Place both primary and secondary throtile shafts

(6) Lay a straight edge across the gasket face of the into their respective bores in the flange and check for
cover to check for warpage. File the cover gasket face back excessive clearance. Renew the shafts or flange as found
to a true condition if excessive warpage is evident. necessary.

(7) Reassemble by carrying out the dismantling (11) Assemble the flange in the reverse order of
procedure in reverse with attention given to the following dismantling with attention given to the following:
points. Adjust the primary and secondary throttle valves to

Check the choke valve for proper operation. instal the close fully. ’
two new choke valve retaining screws and peen the ends of Check both primary and secondary throttle valve and
the screws to ensure that they will not work ioose and falt shafts for smooth operation and peen over the ends of the
into the inlet manifold. ’ valve retaining screws.

Turn the idle adjusting screw and spring in gently with
TO SERVICE FLANGE the fingers until it just seats and then back it off
approximately 3 turns.
(1) Screw out the idle adjusting screw and spring, ~ Screw the throttle adjusting screw in two or three
(2) Remove the throttle adjusting screw and spring. turns.

(3) Check the primary and secondary throttle valve
shafts for wear in the flange body. If wear is not evident NOTE: The abovementioned adjustments on the throttle

then do not dismantle the shaft assemblies. and idle screw are only preliminary edjustments. Engine
(4) Mark the primary and secondary throttle valves in idle mixture and speed must be adjusted correctly with the
conjunction with their respective bores. File the peening engine at operating remperature. See adjustment section for

away from the ends of the throttle plate retaining screws procedure.
and remove the screws.
(5) Withdraw both throttle valves, disconnect the TO ASSEMBLE
primary to secondary connecting link and then remove ‘ .
both throttle shafts from the flange. (1} Assemble the flange with a new gasket onto the

(6) If necessary unscrew the retaining nut and remove carburettor main body and instal and tighten the three
the throttle lever ete. from the end of the primary throttle retaining screws.
shaft. Note how components are situated before (2) Assemble the top cover to the main body with a
dismantling to ensure correct assembly. new gasket, and instal and tighten the five retaining screws,

38
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r LINK f SCREW

SECONDARY THROTTLE LEVER

) i - . ".. /{r" ) . . - ’ o
FLANGE ——= |2* . {1 /i S B : \

CHOKE FAST IDLE LEVER

PRIMARY THROTTLE LEVER

Throttle and Idle Screws Installed. 1200 Series Carburettor
. Flange, Typical of 1000 Series.

(3) Connect up the choke link durmg the above
operation.

(4) Fit the accelerator pump actuating lever and spring
(where fitted) to the top cover and instal and tighten the
SPRING : ’ securing screw to retain the lever. During this operation
' connect the primary throttle lever to accelerator pump
actuating lever” link into the inner hole on the actuatmg

PLUNGER

CHECK BALL 1
ever.
(5) Attach the primary throttle lever return spring.
OUTLET WE‘G"T—'@ _ {6) Actuate all throttle and choke linkage by hand to

ensure that all mechanism is operating smoothly.
MAIN BODY . _ _ TO CHECK AND ADJUST FLOAT LEVEL

(1) Remove the air cleaner and carburettor top cover
assembly as previously described. ’
(2) Invert the carburettor top cover and allow the float
\ seat to rest against the needle valve. ‘
(3) Measure the distance from the upper edge of the

TOP COVER

AR

o T

]

_w 48

FLOAT-. ‘e, \
\ .

\ .
NEEDLE VALVE ASSY ‘_

Pump Components Dismantled

. ' B A \ Fu_'ren
From Carburettor Main i 1 - - Wl - e
Body. Typical Both Models. . S ) . ¥ . e P‘—
3 : GASKET/ :(
A PIN ’

Float and Needle Valve Assembly Removed from

Carburettor Top Cover, Typical of Both Models. I/
&
39
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float 1o the carburettor top cover gasket surface. This
measurement should be 10.5 mm (0.413 in) for 1000
models and 12.0 mm (0.472 in) for 1200 models.

(4) i adjustment is required bepd the float seat tab
gently with a pair of long nosed pliers until the desired
measurement is obtained.

(52 With the carburettor top, cover still inverted raise
the float with the ﬁngers until the float stopper tab
contacts its stop.

(6) Now measure the distance between the needle
valve stem and the flpat seat tab.

This measurement should be within the limits as set out
in the Specification section under Float Seat Clearance.

(7) I found necessary, bend the float stapper tab with
a pair of long nosed pliers until the correct float seat
clearance is obtained.’

CHOKE INTERLOCK ADJUSTMENT

NOTE: When the choke valve is in the fully closed position
the primary throttle valve should be opened 1.22 mm
(0.048 in). This will obtain a throttle valve opening angle of
14 degrees from the fully closed position.

(1) R_en}ove the carburettor from the vehicle as
previously described.

" (2) Actuate. the choke operating lever by hand untit
the choke valve is in the fully closed position.

(3) Using a 1.22 mm (0.048. if) diameter rod as a
gauge, check the clearance between the primary throttle
valve and the valve bore.

(4) If the throttle valve clearance is larger or smaller

FLOAT

1.3-1.7 mm (O.CEI 0.066 in}
CLEARANCE

Method of Checkmg Float Seat Clearance. Float Must be
. Raised Agamst Stop to Slrnulate its Lowered Posmon

s
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CoE S cvone Leven f

1.22 mm (0.048 in) 01 | PRIMARY THROTTLE VALVE

SAUGE RoD-.__ fi

Method of Checking Choke Interlock Adjustment, Both
Mode!s

than the pgauge rod, then carefully bend the choke
connecting rod with a pair of suitable pliers until the gauge
will just slide neatly between the throttle valve and bore.

PRIMARY AND SECONDARY THROTTLE
lNTERLOCK ADJUSTMENT

The secondary throttle valve should begin to .open

. when the primary throttle valve is opened 48 degrees from

the fully’ closed posmon “This angle can be assessed by



CONNECTING ROD {BENT TO ADJUST)

SECONDARY THROTTLE VALVE |} op\maRy THROTTLE vALVE

543 mm 10.230 in) DIA. GAUGE ROD

Method of Checking Primary and Secondary Throttle
Interlock Opening, Typical of Both Models.

positioning 2 5.83 mm {0.230 in) diameter rod between the
primary throttle valve and valve bore.

(1) Remove the carburéttor from -the vehicle as
previolisly described.

(2) Position a 5.83 mm (0.230 in) diameter rod, as
shown in the 1llustrat10n, between the primary throttle
valve and the throttle bore.

FLOAT SEAT TAB
(sEND TO ADMST) ™ R

NEEDLE VALVE

Carbuiettor Top Cover with Float in the Raised Position
Showing Correct Float Level.

Fiel syate:ﬁ;-—-s

(3) Ensure that the secondary throttle valve is fully
closed.

(4) Bend the connectmg rod with a pair of pliers until
it just comes into conitact with the primary throttle lever.

(5) Check the idjustment by withdrawing the gauge
rod, closing both throttle valves and thén gradually open
the primary throttle valve, via the throttlé lever until the
secondary throttle valve just-commencés to open. In this
position the gauge rod should just slide neatly between the
primary throttle valve and the primary throttle bore.

TO ADJUST IDLING SPEED AND MIXTURE
(1) Remove the vacium access blug from the inlet

manifold.
{2) Connect a vacuum gauge w1th suitable adaptors

: into the inlet manifold.

(3) Connect a tachoineter to the igriition coil.
(4) Start anH run the engine until it reaches riormal

_ operating temperature,

(5) Adjust the throttle 1dllng screw untll an 1d]e speed
of 600 rpm is obtained on the tachometer.

(6) Adjust the idling fixture screw until the hlghest
vacuum teading on the vacuum gauge is obtamed it may be
necessary (o re-adjust the idle speed during this operation.

(7 Stop the engine and discorinect the vacuum gauge
and tachometer.

NOTE: An exhaust gas analyser, if available, can be used to
adjust the mixture, or to check as.a comparison with the
vacuum gauge readings. An optimum mixture strength
reading is desired on the gas analyser at engine idle: Turning
the idling mixture screw in a clockwise direction gives a
leaner mixture and anri-clockwise d richer mixture.

10.5 im [0.413 in) — 1000 MODEL

12.0 mm {0.472 i} - 1200 MODEL
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2. FUEL

DESCRIPTION

The fuel pump is a mechanically operated diaphragm
type, actuated by a rocker arm assembly which in turn is
operated by an eccentric on the engine camshaft.

When the carburettor float chamber is full and the
carburettor needle valve is closed, pressure in the pump
outlet pipe will hold the pump diaphragm downwards,
against the pressure of the diaphragm spring.

At this time the rocker arm assembly will run freely on
the diaphragm stem until the pressure in the outlet pipe is
relieved. . .
~ When the outlet pipe pressuré is relieved the pump
diaphragm again rises under pressure from the diaphragm
spring and into operaticn by the rocker arm assembly.

A small compression spring holds the rocker arm in
constant contact with the eccentric on the camshaft to
minimise operating noise.

A seal which runs on the diaphragm stem and which is
retained in the fuel pump lower body by the diaphragm
sprintg, prevents engine oil from entenng the upper section
of the pump lower body.

The rubber fuel pump diaphragm is held together by
two metal discs and is specially treated so that it is not
affected by gasoline.

TO REMOVE AND INSTAL

(1) Raise the engirie bonnet and fit fender covers to
both front fenders.

(2) Disconnect the fuel inlet and outlet pipes at the
fuel pump connections.

UPPER BODY

QUTLET
VALVE

rUMpP
(3) Remove the two nuts and spring washers which

secure the fuel pump to the cylinder block and withdraw
the fuel pump with spacer and gaskets.

NOTE: During operation (3] loosen the nuts progressively
until pressure of the diaphragm and rocker arm spring is
relieved.

Installation is a reversal of the removai procedure with
attention given to the following:

Instal new gaskets to both sides of the fuel pump
spacer.

PUMP OUTLET

UPPER BODY |-

DIAPHRAGM

LOWER BODY

" Rockerdarm

Assembled View of Fuel Pump.

RETAINER

“=a——— DIAPHRAGM MOUNTING FACE

FUEL «NLET

INLET VALVE

Valves Mounted in Fuel Pump Upper Body.
42



RETAINER AND SCREWS

Ensure that all traces of old gasket are removed before
the new gaskets are fitted and the pump installed.

A smear of jointing compound applied to both sides of
the gasket will help sealing.

TO DISMANTLE

(1) Remove the fuel pump from the engine as
previously described.

(2) Actuate the rocker arm by hand and expel residual
{uel out of the pump into a suitable container.

(3) Remove the pump top cover retaining screws and
detach the top cover and gasket. :

(4) With the comer of a file mark the assembled
position of the upper and lower body section of the pump
to facilitate correct assembly. i

(5) Remove the screws from the pump upper body and
separate the two pump body section.
~ (6) Mark or note the position of the inlet and outlet
valves in relation to the pump upper body section.

{7) Remaove the two screws from the valve retainer and
take out the retainer, valves and gaskets. Discard the
gaskets. . }

(8) Press down on the diaphragm and by using a probe,
working through the rocker arm aperture in the pump
lower body, unhook the diaphragm stem from the end of
the rocker arm. -

(9) Withdraw the diaphragm and lift off the diaphragm
spring, take out the seal retainer and withdraw the
diaphragm stem oil seal from the pump lower body.

(10) Relieve the staking on one end of the rocker arm
pivot pin and with the pump suitably. supported on the
pivot pin boss, tap in one end of the rocker arm pivot pin
with a pin punch to remove it from the opposite end of the
pump body.

(11) Withdraw the pin punch and lift out the rocker
arm and rocker arm spring. :

. TO CLEAN AND CHECK

{1) Wash all components thoroughly in cleaning
solvent. .

(2) Check the pump diaphragm and stem oil seal for
perforation and/or deterioration.

(3) Check the valve assemblies and mechanical linkage
for undue wear.

Fuel System—10

GASKET

Exploded view of Fuel Pump Components.

(4) Using a suitable flat surface or surface plate, check -

the diaphragm surface of the two main sections of the
pump for distortion. Rectify by filing if necessary.
{3) Renew faulty components as found necessary.

NOTE: If @ fuel pump has seen considerable service and is
dismantled for repair or inspection it is advisable to fit a
repuir kit which includes diaphragm scal, valves and gasket.
This will ensure a thorough job and further trouble free
service from the unit. .

: -
JFUEL LINE TO TANK
LS PP

Mounting Position of Disposable Type. Fuel Filter
Assembly.

ELE I PO
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TO ASSEMBLE

Assembly is a reversal of the dismantling procedure
with attention given to the following.

Ensure that vaive assemblies are installed correctly in
their respective seats and that each valve is fitted with a
new gasket. .

Lubricate the mechanical linkage and the diaphragm
stem with engine oil when assembling.

FUEL PUMP PRESSURE TEST

(1) Disconnect the fuel feed pipe at the carburettor.

(2) Fit a ‘T’ fitting to the fuel feed pipe and from one -

junction connect a pipe back to the carburettor.

(3) Connect a suitable pressure gauge to the remaining
junction of the ‘T’ piece.

(4) Start and run the engine at varying speeds
observing the pressure readings on the pressure gauge.
Check the specifications in the front of the section to
compare recommended préssures with pressure readings.

A fuel pump that has a delivery pressure above or
below that recommended is unserviceable and should be
removed and dismantled for inspection.

WIKG NLIT-..%

T SEAI.«-m

Models.

MARIFOLD THERMOSTAT

NOTE: Excessively high pressures usuaify indicate thar an
incorrect diaphragm spring has been fitted to the pump or
thar the digphragm is pulled too right,

Low pressures could be caused bv worn linkage,
perforated diaphragm, gummed valves or a weak or broken

diaphragm spring,
FUEL PUMP CAPACITY TEST

NOTE: This test should be carried out if the pump pressure
was checked and found ro be within specifications.

(1) Run the engine for a few minutes to ensure that
the carburettor float chamber is full of fuel: -

(2) Stop the engine and disconnect the fuel pump
delivery pipe at the carburettor.

(3) Position a measuring beaker under the pipe and
start and run the engine at 1000 rpm for one minute.

(4) If the capacity of fuel delivered in the beaker is
below that specificd (see Specifications) then cither a
partidl blockage in the system may be evident or the pump
is unserviceable. Check the condition of the fuel filter and
blow out the fuel lines before removing the pump for
inspection. '

INLET MANIFOLD

WEIGHT

EXHAUST MANIFOLD

. View of 1000 Inlet and Exhaust Manifold Assembly. Also

. Typical of 1200.

Dismantied View of Air Cleaner Assembly, Typicél of Both




3.
DESCRIPTION

The air cleaner assemblies on the two models covered
in this manual are fitted with viscous paper type elements.
The elements should not be cleaned in service but
should be renewed at the recommended mileage of 40,000
_kilometres (24,000 miles).
_This mileage is only a guide for nommal operating
conditions and should be reduced accordingly if the vehicle
is operating under extremely dusty conditions.

NOTE: Paper air cleaner elements should not be washed in
petrol or any other type of solvent. Elements that have
been washed in solvent or that have become oil soaked
should be discarded and a new element fitted.

TO REMOVE °

(1) Detach #he rocker cover to air cleaner ventilation
hose.

{2) Remove the two bolts which secure the air cleaner
-assermnbly to the inlet manifold bracket.

(3) On 1200 models, disconnect the additional bracket

AIR CLEANER

Fuel System—12

which is secured on the mlet manifold to cylinder head
retaining stud.
(4) Remove
carburettor.
(5) Unscrew the wing nut and remove the top cover -
from the. air cleaner main body and withdraw the paper
element.

the air cleaner assembly from the

TO INSTAL

(1) With a piece of clean fluffless cloth thoroughly
wipe accumulated dust away from both portions of the air

“cleaner assembly.

(2) Place the paper element into the air cleaner body
and centre it on its seat.

(3) Position. the air cleaner top cover onto the main
body and instal and tighten the wing nut. ’

(4) Instal the air cleaner assembly to the carburettor.

(5) Fit and tighten the two inlet manifold to air
cleaner assembly bracket bolts.

(6) On 1200 models, connect the addltlonal bracket
which is secured to the inlet manifold te cylinder head
retaining stud.

(7) Reconnect
ventilation hose.

the rocker cover to air cleaner

4. FUEL SYSTEM FAULT DIAGNOSIS

1. Engine will not start.
Possible cause

(a) Lack of fuel in bowl.

(b) Engine flooded with fuel when cold, by
excessive use of choke or accelerator.  °
{c) Engine flooded when hot, as in (b) above.

2. Engine stalls at idle speed.

. Possible cause

(a) Incorrect adjustment of idling speed
and/or mixture control screws.
(b) Carburettor float bow! flooding.
(c} Carburettor starving for fuel.
(d) Blocked idling jet or idle air bleed.
(e) Carburettor to manifold attachment bolts lopse.
(f) Leaking carburettor flange or intake
manifold gaskets.
(g) Faulty gasket or loose attachment SCrews,

carburettor main body to air hom assembly.

45

Remedy

Check fuel pump delivery, sticking or
clogged needle valve.

Hold accelerator flat until engine

starts and revise starting procedure.

Hold accelerator pedal flat until engine starts.

Remedy
Check and adjust control screws.

Check float fevel and for sticking needle valve

or punctured float. Clean and blow out carburettor.
Check fuel detivery at needle valve. Clean

and blow out carburettor. Check fuel pump.

Clean and blow out carburettor.

Check and tighten bolis.

Check and renew faulty gaskets.

Renew faulty gaskets and tighten securing screws. .

»
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3. Flat spot on acceleration.
FPossible cause

(a) Blocked acceferator pump discharge
jet or sticking check valve.

(b) Faulty accelerator pump plunger.

(c) Faulty accelerator pump linkage.

4. Engine misfires or cuts out at high speed.
Possible cause

(a) Obstruction in main or power jets.

(b) Low fuel level in float chamber or
float chamber starving for fuel.

(c¢) Failure of fuel pump to
deliver sufficient fuel.

(d) Blockage in fuel tank pipe.

(e) Restriction in fuel filter.

{f)  Airleak between fuel pump and fiiter
or between filter and tank.

(g) Air leak between carburettor air homn

and main body assemblies or main body flange.

(h) Water in carburettor.

5. Excessive fuel consumption.
Possible cause

(a} Float level too high.
(b) Choke butterfly partially closed.
{c)  Air cleaner element dirty or
requires renewal.
(d) Accelerator pump requires an adjustment
or in wrong hole in pump connecting link.
(e}  Fuel pump delivery pressure too high.

(f)  Faulty fuel pump diaphragm.
(g} Leaks between fuel pump and fuel tank
or firel pump and carburettor.
{h) Power jet vacuum plunger stuck
in release (lower) position.
(i)  Faulty power jet.
(j)  Worn or damaged main or power jets.
(k) Excessive use of choke or
" accelerator pump.

46

Remed)y
Clean and blow out carburettor.

Renew pump plunger assembly.

Check and rectify pump linkage. Check that
pump connecting link is in correct position
in the pump lever.

Remedy

Dismantle and blow out jets.

Check float level setting, check fuel pump
filter and supply lines.

Overhaul fuel pump.

Remove blockage and clean pipe.
Clean or renew filter.
Rectify air leak.

Check and renew gasket and tighten
securing screws. '
Drain and clean fuel system.

Remedy

Check and re-adjust float level.
Check and rectify.
Clean element or renew.

Re-adjust accelerator pump stroke

with link in other hole of lever.

Check and fit correct diaphragm spring, adjust
fuel pressure, with pump base gasket.
Overhau! fuel pump and renew as necessary.
Check and rectify leaks.

Free plunger or renew.
Check and renew faulty jet.

Check and renew faulty components.
Revise driving habits.



CLUTCH

SPECIFICATIONS
1000 SERIES Type of-driven plate hub . .. ......... Spring cushion
B Driver plate:
Type - e Single dry Oiitside diameter .. .............. 180 mm
‘ plate . : (7.09 in)
Operation ....................... ‘Hydraulic or Facing thickness . ................ 7.8 mm
o o mechanical ' (0.307 in)
Type of driven platehub . . 1. .. ... ... Spring cushion Inside diameter . . ... .. ......... .. 125 mm
Driven plate: o . o (4.92 in 2
Outside diameter ................ 160 mrh Total frictionarea ............... 264 cm
3 (6.30 inl) _ (40.92 in%)
Facing thickness ........... ..... 3.2mm Master cylinder diameter .. .......... 15.87 mm
) o {0.126 m) (0:625 in)
Inside diameter........... ... ... 1O mm : Clutch throw-out bearmg free travel: i
o ‘ (4.330 in) Mechanicat . .....o.. ... 0.9 - 1.2 mm
Total friction area ............... 212 em? (0.0354 —
X (32.860in%) 0.0472 in)
Master cylinder diameter ...._....... 15.87 mm Hydraulic ...................... 0.7 mm
, ) (0.625 in) (0.027 in)
Piston stroke .. ... oo 31.5mm Clutch pedal free travel: | ]
o . (1.240 in) - Mechanical . .................... 11.0 — 15.0 mm
Clutch throw-out bearing free travel ... 1.5 — 2.0 mm (0433 —
’ (0.059 - _ 0.591 in)

. 0.078 in) Hydraulic ...................... 30 mm
Slave cylinder diameter . .. ..... ... .. 19.05 mm (1.181 in)
C (0.750 in) Pedal height: '

Piston stroke .. .......vieiiiin. .. 23.5 mm Mechanical . ........coveniiinn.. 139.5 —
o (0.925 in) '143.5 mm
Pedalheight . ..................... 144:5 mm (5.492 —
o (5.689 in) - 5.65 in)
Clutch pedal free travel ... ... ......: 15 — 20 mm CHydraulic ... oo 141.5 mm
: (0.590 — (5.57 in)
0.787 in) i '
1300 SERIES
TYPe © et e Single dry TORQUE WRENCH SETTINGS
o plate )
Operation . ...........1......... Hydraulic or Pressure plate to flywheel bolts . ... ... 2.2 kg/m
mechanical - . (15.9 ftflb)
1. DESCRIPTION
1000 SERIES

. The clutch drlven plate and pressure plate asscmbly is
6f the same design as that fitted to the 1200 Series with the
followmg exceptions.

. The throw-out bearing release mechanism differs in
that the release fork is mounted on a shaft which extends
through the clutch housmg

The release fork is mounted on the centre of the shaft
by means of two tapered pins with the fork extending
down to contact the throw-out bearmg sleeve. thus engaging
and disengaging the bearing

A return spring is fitted to the shaft to assist in the

47

return of the fork and release of the bearing when the
clutch pedal is returned from the depressed position.

_Operation of the release fork on the mechanical clutch
is by means of a cable, which is connected to the arm of the
release shaft at one end and.to the cluich pedal at the
opposite end.

Removal of the throw-out bearing and release shaft
differs in that with the gearbox removed, the bearing and
sleeve are removed first, tap out the tapered dowels and
withdraw the shaft sufficiently to remove the return spring
and fork then withdraw the shaft.

Throw-out bearing adjustmerit is achieved by adjusting
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the boh connecting the cable to the release shaft arm.
Measire the d:stance between the lower faces of the cable
support bracket and the release shaft arm. The correct
measurement B'etween the two faces is to read 124 mm
(4.881 in)..

Pedal helght adjustment is cbtained by adjusting the
pedal stop and-cable.

First, adjust the pedal stop and measure the dlstdnce
between the top of the pedal through a centre Jine to the
floor.

Secondly, to obtain correct pedal free travel, adjust the
cable it the cable lower end.

Where a hydraulic clutch is fitted (LH drive vehicles)
the same typé of master Cytinder and siave cylinder as fitted
to the 1200 Series is utilised.

Adjustment of the throw-out bearing and clutch pedal
and bleeding procedute for the hydraulic system is the same
as that of the 1200 Series.

1200 SERIES

The single dry plate clutch comprises a pressure plate
and cover assembly and @ driven plate assembly. The

2.
TO REMOVE AND INSTAL
{1) Raxse the vehicle and remove the propeller shaft
and gearbox s described in the MANUAL
TRANSMISSION section.

(7) Mark the pressure plate cover in relation to the
flywheel so that they may be assembled in their original
positions.

{3) Take out the six bolts and spiing washers securing
the pressure plate assembly to the flywheel, rel¢asing them
evenly and progressively and remove the clutch pressure
plate and cover assembly and the clutch driven plate.

FACING

PRESSURE PLATE 5IDE/

€LUTCH UNIT

pressure plate and cover assembly incorporates a diaphragm
type spring.

The assembly has eighteen tapered levers which are
integral with the diaphragm and maintain constant pressure
on its pressure plate, thus holding the driven plate to the
flywheel. _

The driven. plate has a spring cushioned hub, splined to
sltde on the clutch shaft (gearbox input shaft).

The spigot bearing for the clutch shaft (gearbox input
shaft) located in he end of the engine crankshafi, is a
porous bronze bush.

The clutch throw-out bearing is a single row ball thrust
type, mounted on the bearing sleeve, which slides on the

-clutch shaft bearing retainer.

Where a hydraulically operated clutch release

mechanism is fitted, the push rod on the slave cylinder is
adjustable to provide clearance between the throw-out
bearing and d:aphragm fingeis with the throw-out bearing
in the released position. ,
) Where a mechanically operated release mechanism is
fitted, the cable is adjustable to provide clearance betweéen
the throw-out bearing and the diaphragm fingers with the
throw-out bearing in the released position.

Installation is 4 reversal of the removal procedure with
particular attention to the foliowmg points.

Use the special aligning tool or used gearbox input
shaft to align the centre of the driven plate hub with the
spigot bearing in the redr end of the crankshaft.

NOTE: The raised section of the driven plate hub must face
the pressure plate.

Align  the marics’ on the pressure plate cover and
lywheel made on dismantling.
Tighten the six securing bolts evenly and progressively

Diaphragrn Spring Type Pressure Plate and Driven Plate Assemblies. Release bearin’g Side of Pressure Plate.

48
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DIAPHRAGM SPRING

" PAESSURE PLATE

- Duaphragm Spnng Tvpe Pressure Plate Assembly Flywhee! Side.

to the specrf ed torque Fit new spring washers prror to
fitting the securing. bolts.”

If the flexible hydraulic pipe has been dlsconnected
fromi the slave cylinder, it wrll be necessary to bleed the
hydraulrc system. -

Fill the gearbox with the recommended oil aiid ensuré
that the propeller shaft rear universal joint flange and
pinion flange are connected to thé marks made on
dismantling, in order to maintain the original, balance of the
shaft.

TO CHECK AND INSPECT

(1) Check that the driven plate facings are not highly
glazed or gummed with burned oil.

(2) If thie driven plate facings are worn down- to the
rivets check the flywheel and pressure plate faces for wear
and scoring.

(3) Check the hub of the driven plate for looseness or

“wear in the hub splines..Check effective action of the driven
plate hub cushion springs.

4 Check that the run out of the ﬂywheel face does
fiot exceed 0.050 mim (0.002 in).

(5) Check that the cluich shaft (gearbox iiput shaft)

a light coating of hi

flywheel from the , crankshaft..

spigot bearing in the - ﬂywhee] ﬂange is in servrceable
condition.

This bearing. is a sintered. bronze bush and réquires no
lubrication in service.

(6) Check . the Lhrow,-out. bearmg ~ for noise or
roughness .

NOTE: When cleanmg the clutch parrs do not immerse. rhe
throw-out beanng in the cleaninig fluid This beanng is
lubricated 'when assembled and requ:res no further
Iubrzcanon in service. . ’

(7) I the driven . plate is. still servrceable do not allow
any cleaning ﬂuld oil or gréase to contaminate the plate
facings. .

(8) Do not rearn, the iriput. shaft sprgot beanng Apply
melting point grease to the bore of
the bissh before assembling the chitch..

(9) Check the flywheel and pressure plate for high
spots, glazifig and cracking. :

If glazing and high spots are -in ewdence, remove the
Machine. the surface
removing only. sufficient material to réstore the ﬂywhrzel
face. Renew both the driven plate .and pressure plate
assembly. .

. MASTER CYLINDER

TO REMOVE AND INSTAL -
(1) Remove the split pin and clevis pin to release the
master cylinder push rod from the clutch pedal.
(2) D:sconnect the pressure pipé at the master
cylmder .

.(3) Remove the two attaching bolts-and withdraw the
master cylirider assembly and spacer shlms

(4) Installation is d reversal of the removal procedure

Refill the reservoir with clean hydraulic.brake fluid and
bleed the system. Ensure that hydrauhc fluid is not spilt on
any painted surface.
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TO DISMANTLE

(1) Remove the filler cap from the reservoir and drain
the fluid from the master cylinder and reservoir.

(2) Pull back the rubber boot and remove the circlip.

(3) Withdraw the push rod and stop washer.

(4) Remove the inlet valve stop bolt from the master
cylinder and withdraw the piston assembly and reiurn
spring.

(5) Remove the spring from the spring retainer, lift the
spring retainer from the spigot end of the piston and take
out the spring and inlet valve.

Take care not to lose the inlét vatve spring.

(6) Remove the inlet valve seal from he inlet valve and
remove the primary and secondary cup from the piston
assembty.

TO CLEAN AND INSPECT

() Thoroughly clean the master cylinder components
and the inside of the master cylinder in méthylated spirits.
(2) Check the inside of the bore for wear andfor
pitting. If necessary, hone the bore.
(3) Check the p].ston groove and piston body for wear
and tenew the piston cups.
(4) Check the tension of the piston return sprmg
(5} Renew the rubber boot if it shows signs of
deterioration. .
"(6) Check the breather hole in the reservoir cap to
ensure that it is clear. -
(7) Remove any sediments that may have accumulated
in the bottom of the reservoir.

TO ASSEMBLE .

(1) Dip the master cylinder components in a container
of clean hydraulic fluid and instal the new primary and
secondary cup on the piston, ensuring that the cups are
seated correctly and that the lip is facing the spigot end of
the piston.

FLUID Rssshvom\{

PISTON AND SEAL ASSY

VALVE SPRING

JG

VALVE

(2) Place the inlet valve seal on the inlet valve with the
tip facing the piston assembly.

{3) Place the inlet valve spring, with the tapered end on
the face of the inlet valve flange and press the spring
retainer down over the splined end of the piston assembly
and secure.

(4) Place the piston return spring over the spring
retainer, dip the piston in hydraulic fluid and instal the
spring and plston assembly. Screw in the inlet valve stop
bolt.

(5} Insert the push rod, push in and instal the retaining
washer, circlip and rubber boot.

{6) Partially fill the reservoir with clean hydraulic fluid
and pump the push rod until fluid emits from the cylinder
outlet.

(7) Fit the master cylinder to the vehicle arnd ensure
that the correct number of spacer shims are fitted between
the master cylinder retaining flange and the fire wall to
achieve correct pedal clearance.

(8) Connect the hydraulic pipe to the master cylinder,
top up the master cylinder, replace the filler cap and bleed
the air from the system as described in TO BLEED in the
HYDRAULIC SYSTEM. Top up thé master cylinder on
completion.

@

T

SHIMS ™

?‘f@- cLp

CYLIRDER BODY

SPRING

SPRING RETAINER

O~ NASHERS

VALVE RELEASE BOLY

Clutch Master Cylinder, Exploded View.
Left Hand .Drive Models.

4. SLAVE CYLINDER

TO REMOVE AND DISMANTLE

(1) Unhook and remove the clutch withdrawal lever
return spring connected to the lever and the lug on the slave
cylinder.

{2) Disconnect the flexible hydraulic pipe at the slave
cy]mder and plug the pipe to prevent loss of fluid and
ingress of dirt.
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(3} Unscrew the two lock nuts and withdraw the push
rod from the withdrawal lever,

(4) Remove the two bolts atiaching the slave cylinder
to the clutch housing and remove the slave cylinder from
the vehicle.

(3) Draw back the slave cylinder rubber boot, remove
the retaining clip and withdraw the piston and push rod
from the slave cylinder. Remove the seal from the piston.



TO CLEAN AND INSPECT

{1) Clean all parts and wash in methylated spirits, do
not use petrol or mineral sclvents for this purpose. '

{2) Check the bore of the cylinder for wear or plttmg
Hone if necessary and fit new cups on reassembly.

{3) Check the piston for wear, scoring and pitting, and
Tenew as necessary.

(4) Check the piston cup and rubber boot for wear and
deterioration and renew as necessary.

(5) Check the cylinder retaining clip and renew if weak
or worn in the cylinder groove.

- TO ASSEMBLE AND INSTAL

(1) Dip the piston and piston cup in clean hydraulic -

fluid and instal the cup on the piston, easing it into the
groove so that the lip of the seal faces the splgot end of the
piston.

Ensure that the cup is correctly seated in the groove.
Screw in the bleeder valve but do not tighten past finger

_tight.
(2) Insert the piston and cup assembly, spigot end of

ADJUSTING NUT

LOCK NUT

4

PUSH ROD

¥

- to bend back or damage the lip of the seal.

RUBBER BOOT

Clutch—5

the piston first, in the bore of the cylinder taking care not

(3) If the slave cylinder is not to be fitted to the
vehicle immediately, fit the rubber boot to open end of the
cylinder as a guard against the piston falling out of position
ot the ingress of dirt.

Installation is a reversal of the removal procedure with
particular attention to the following points:

Ensure that the slave cylinder retaining clip is seated
correctly in the groove on the cylinder body, and that the
rubber boot is correctly fitted over the open end of the
cylinder body.

Bleed the clutch hydraulic system and adjust the
withdrawal lever free travel as detailed under the
appropriate headmgs in this section.

RUBBER COVER

PISTON

) (@@

_Exploded View of Clutch Slave Cylinder Components Left Hand Drive 1200 Moaodel Shown.
. > HYDIIAITL[L SYSTEM

TO BLEED

(1) Remove ‘the cap and fill the fluid reservoir with
ctean hydraulic fluid to within approximately half an inch
of the reservoir top. -

(2) Attach a bleeder tube to the bleeder valve on the
slave cylinder and immerse the free end of the tube in a
small amount of fluid in a clean glass container.

(3) Open the bleed screw approximately three-quarters
of a turn and apply pressure to the clutch pedal. Close the
bleed screw at the end of the pedal down stroke before the
pedal is allowed to return to the off position.

{4) Repeat the above operation until clean fluid, free
from air bubbles is being pumped into the container.

It is important that the pedal be allowed to return

slowly to avoid drawing air into the system and to maintain

the fluid level at least half way in the fluid reservoir.

(5) Close the bleeder valve, remove the bleeder tube
and top up the master cylinder reservoir to within
approximately 12.70 mm (0.500 in) of the filler orifice.

Clutch Operating Cable Adjusting Point. 1200 Models.
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6. CLUTCH THROW-OUT BEARING

MECHANICALLY OPERATED CLUTCH
TO RENEW (1000 SERIES)

(1) Remove the gearbox and clutch bell-housing
assembly as described in the TRANSMISS[ON SECT[ON of

- this manual.

(2) Unhook and remove the bearing return spring from
the release shaft fork.

(3) Slide the throw-out bearing and hub assembly
forward along the gearbox input shaft bearing retainer
sleeve and withdraw from the bellhousing.

(4) Tap out the two tapered pins securing the release
shaft fork to the shaft and withdraw the shaft suffic:ently

to remove the fork and return spring from the shaft and

withdraw the shaft from the bellhousing.

(5) Inspect the release shaft and fork for wear and
distortion.

(6) Check the release shaft bushes in the bellhousing
for wear.

(7) Using a suitable puller or press, remove the
throw-out bearing from the bearing hub and check the
bearing hub for wear.

Replace all wormn or damaged components where
necessary. ;

Exploded View of Clutch Release Components. 1000 Models.
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(8) Instal the new throw-out bearing on the bearing
hub so that the thrust face of the bearing is facing away
from the end of the hub.

NOTE: Apply pressure 10 the inner race of the bearmg
when installing on the bearing hub.

{9) Insert the bearing release shaft sufficiently into the
housing to instal the return spring and release shaft fork.

{10) Push the release shaft fully home and check the
movement and alignment in the belthousing.

(11) Centre the fork on the shaft and tap in the two
tapered pins and check that they ‘are secuire.’

(12) Lightly lubricate the input shaft and sleeve with
high melting point grease.

(13) Instal the bearing and hub assembly on the input
shaft bearing retaining sleeve and position the fork on the
bearing hub.

(14} Instal the bearing return spring on the bearing hub
and locate the end of the spring on the fork.

(15) Check the operation of the clutch release
mechanism and instal the gearbox and bellhousing assembly
in the vehicle as described in the TRANSMISSION section
of this manual. o

(16) Adjust the clutch release shaft free travel to
specifications as detailed in under ADJUSTMENTS in this
section.

MECHANICALLY OPERATED CLUTCH
TO RENEW (1200 SERIES)

(1) Remove the gearbox and cluich beflhousing
assembly as described in the TRANSMISSION section of
this manual.

(2} Remove the rubber dust excluder from the end of
the withdrawal lever and the aperture in the belthousing.

(3) Separate the withdrawal lever return spring from
the lever and throw-out bearing and withdraw the
throw-out bearing and ‘bearing hub out over the input shaft
bearing retaining sleeve.

(4) Disengage the withdrawal lever from the lever pivot
pin and withdraw the lever from the beilhousing.

(5) Using a suitable puller or press, remove _the
throw-out bearing from the bearing hub.

(6) Clean the components, excluding the bearing, in a
suitable solvent and allow to dry.

(7) Inspect the bearing hub, withdrawal lever pivot
pin, return spring and dust excluder for wear, damage and
fatique. Renew worn or damaged components where
necessary.

(8) Instal the new throw-out bearing on the bearing
hub so that the thrust face of the bearing is facing away
from the lever end of the hub.

NOTE: When installing the bearing on the bearing hub, the
pressure must be applied to the inner race of the bearing.



Unless this procedure is adhered to the bearing will be
damaged.

(9) "Position the end of the withdrawal lever in the
aperture of the bellhousing and locate the opposite end of
the lever on the lever pivot pin.

(10) Lubricate the gearbox input shaft bearing retainer
slecve sparingly with a high melting point grease and instal
* the throw-out bearing and bearing hub on the sleeve. .

(11) Locate the ends of the withdrawal lever return
spring in the holes in the lever and the throw-out beanng
hub.

NOTE: Ensure that the spring ends are correctly located
prior to installation of the gearbox and bellhousmg
assembly. .

(12) Instal the rubber dust excluder over the end of
the withdrawal lever and ensure that it is correctly seated in
the clutch bellhousing aperture.

(13) Instal the gearbox and bellhousing assembly in
the vehicle as described in the TRANSMISSION section of
this manual.

(14) Adjust the clutch withdrawal lever free travel to
specifications as detalled under ADJUSTMENTS in this
section.

HYDRAULIC CLUTCH
TO RENEW (1200 SERIES)

(1) Remove the gearbox and clutch betlhousing
assembly as described in the TRANSMISSION section of
this manual.

_ (2) Remove the rubber dust excluder from the end of
the withdrawal lever and the aperture in the betlhousing.

(3) Remove the return spring from the throw-out
bearing hub and withdraw the bearing and hub assembly.

{4} Remove the withdrawal lever from the lever pivot
pin and withdraw the levér from the clutch bellhousing.

(5) Using a suitable puller or press remove the
throw-out bearing from the bearing hub.

(6) Clean the components excluding the bearing in a
suitable solvent and allow to dry.

{7) Inspect the bearing hub, withdrawal lever, pivot
pin, bearing return spring and dust excluder for- wear,
damage and fatigue. Renew wom parts and damaged
components where necessary. '

(8) Instal the new throw-out bearing on the bearmg
hub so that the thrust face of the bearing is facing away
from the lever end of the hub.
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NOTE: When installing the bearing on the bearing hub, the
pressure must be applied to the inner section of the bearing.
Unless this procedure is adhered to the bearing will be
damaged.

(9) Position the end of the withdrawal lever in the

bellhousing aperture and locate the lever on the lever pivot
in.

P {(10) Lubricate the gearbox input shaft bearing retainer

sleeve sparingly with high melting point grease and instal

the throw-out bearing and hub assembly on the gearbox

input shaft sleeve.

(11) Position the throw-out bearing return spring on
the throw-out bearing, ensuring that it is correctly seated
on the bearing and in the bellhousing.

{12) Instal the rubber dust exciuder over the end of
the withdrawal lever and ensure that it is correctly seated in
the clutch bellhousing aperture.

(13) Instal the gearbox and bellhousmg assembly in
the vehicle as described in the TRANSMISSION section of
this manual.

(14) Adjust the clutch withdrawal lever free travel to
specifications as detailed under ADFUSTMENTS in this
section.

BEARING SLEEVE -
LEVER

RETAINER SPRING -

PIvOT BOLT-——-%

Clutch Withdrawa! Lever and Bearing. Typical Left Hand
Drive Models.
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7.
HYDRAULIC CLUTCH

To Remove and Instal

(1) Disconnect and remove the clutch pedal return
spring. '

(2) Withdraw the spiit pin and washer, take out the
clevis pin and disconnect the clutch pedal from the master
cylinder push rod.

{3) Unscrew the self locking nut, remove the flat
washer, waved washer and withdraw the cluich pedal pivot
bolt, and lift out the clutch pedal. Remove the two nylon
flanged bushes from the metal spacer.

(4) Check the pedal bushes and pivot bolt for wear.

(5) Check the clevis and clevis pin for wear.

(6) Replace all components where necessary.

(7) Lighudy apply high meiting point grease to the
pedal bush and pivot bolt and instal the nylon bushes in the
metal spacer.

(8) Place the clutch pedal in position and insert the

ADJUSTING BOLT ar
LOCK NUT-, *

SCREWED CABLE END

NG

!

b2

] @luﬁzn CABLE
iF

.

CABLE BRACKET

CLUTCH CABLE ASS’

CABLE EYE
SPRING
\\ / ,/
I
AN
pin ¢ ¥ SPRING

4

WAVE WASHER

Exploded View of Clutch and Brake Pedal Fulcrum Bushes,
Pin and Clutch Cable. (1000 Models).
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CLUTCH PEDPAL

pivot bolt, fit the waved washer and flat washer and secure
with the self locking nut,

(9) Align the holes in the clevis with the hole in the
clutch pedal, insial the clevis pin and secure with the flat
washer and new split pin.

(10) Instal the-clutch pedal return spring and check
the operation of the pedal.

PEDAL AND CONTROL CABLE

Toe Remove and Instal (1000 Series)

Removal and installation, including components, of the
clutch pedal on the 1000 Series is the same as for the
hydraulic system with the exception that the clutch control
clevis coupling is connected to the top of the clutch pedal.

(1) To remove the control cable from the clutch pedal,
remove the split pin and flat washer, withdraw the clevis
pin from the clevis thus disconnecting the clutch control
cable from the slot at the iop of the clutch pedal.

(2) Withdraw the clevis and the outer cable from the
firewall at the upper end.

(3) Working at the clutch release shaft end, disconnect
the lower end of the control cable from the release shaft.

(4) Loosen the two lock nuts connecting the inner and
outer cable to the cable support bracket attached to the
engine and separate the cables from the support bracket.

{5) Withdraw the control cable from the vehicle and
check the outer cable for damage or fatigue.

{6) Check lock nuts for thread damage and the rubber
insulators for fatigue.

{7) Replace all worn or damaged components where
necessary.

Installation is the reverse procedure to that of removal
with attention to the following:

Lubricate the cable with molybdenum disulphide
grease.

Adjust the pedat height and release shaft free travel to
specifications as detailed under ADJUSTMENTS in this
section.

To Remove and Instal {1200 Series)

Removal ard installation, including components, of the
clutch pedal on the 1200 series is the same as for the
hydraulic system with the exception that the clutch control
clevis coupling is connected to the top of the clutch pedal.

(1) To remove the control cable from the clutch pedal,
unhook the clutch cable from the slot at the top of the
clutch pedal. .

(2) Remove the three screws attaching the control
cable flange to the fire wall.

(3) Working at the lower end of the conircl cable,
disconnect the cable from the withdrawal lever.
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{4) Release the lock nuts at the upper.end of the outer Installation is the reverse procedure to that of removal
cable and withdraw the cable assembly. with attention to the following:

(5) Inspect the inner and outer cable for fraying and Instal the control cable with the grease nipple
external damage. - uppermost to facilitate lubrication and lubricate the cable.

(6) Replace worn or damaged components where Adjust the clutch release lever free travel and pedal
necessary. height to specifications as detailed in this section.

8. ADJUSTMENTS

HYDRAULIC CLUTCH

To Adjust Pedal Height :

Pedal height adjustment is carried out in'two stages.

(1} Check the pedal height by measuring in a straight
line, with'a steel rule, the distance from the floor to the top
of the pedal pad. The correct measurement should be 143.5
mm (5.65 in).

If adjustment is necessary, back off the pedal stop,
loosen the two bolts attaching the master cylinder to the
fire wall and add or remove adjusting shims as required to
obtain the correct pedal height.

Ensure that the upper and lower adjusting shims are of
equal thickness and that the two bolts attaching the master
cylinder to the fire wall have been secured on completion
of this adjustment.

(2) Measure the distance between the floor and the top
of the pedal pad and adjust the pedal stop so that the pedal
pad height is 141.5 mm (5.57 in).

Tighten the pedal stop lock nut and recheck the
measurements.

Clutch Release Mechanism — Cable Operated. 1200 Models.

To Adjust Withdrawal Lever Free Travel of th(eS [;32%31- p)ad. The correct measurement should be 144.5
mm (5.728 in).

(1) Rdise the front of the vehicle and support on If adjustment is necessary, back off the pedal stop lock
stands or support the complete vehicle on a hoist. nut and adjust the stop to obtain the correct pedal height.
(2} Apply clutch pedal and allow to retumn to the off Tighten the lock nut and recheck the pedal pad height.
position. (2) Working at the lower end of the cable, release the

(3) Check the adjustment by measuring the frec travel lock nut on the adjusting bolt and measuring the distance
of the lever from the full off position and the position between the lower face of the release shaft lever and the
when the thrust bearing contacts the clutch- diaphragm under side of the cable lower support bracket. The correct
fingers. ) ) . measurement between the two faces is 124 mm (4.881 in)-

(4) If adjustment is required, slacken the lock nut on iy the release shaft free travel reading 1.5 — 2.0 mm
the slave cylinder push rod and tum the adjustment nut to (0.059 — 0.078 in).
achieve the specified free travel of the withdrawal lever. See Tighten the Jock nut and recheck both measurements.

Specification section.
{5) Hold the adjusting nut and push rod and tighten To Adjust (1200 Series)
the lock nut. Recheck the free travel.

Pedal height adjustment is carried out in two stages.

PEDAL AND CONTROL CABLE (1) Check the pedal pad height by measuring in a
: straight line, with a steel rule, the dlstance from the floor to
To Adjust (1000 Series) the top of the pedal pad.

. The correct measurement should be from 1395 to
Pedal height adjustment is obtained by adjusting the 143.5 mm (5.49 — 5.65 in).

pedal stop. Should pedal height adjustment be necessary, back off
(1) Check the pedal height by measuring in a straight the pedal stop lock nut and adjust the pedal stop to obtain
line with a steel rule, the distance from the floor to the top the correct pedal height.

' 55
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Secure the lock nut and recheck the pedal pad heighit.

(2) Release the lock nut at the upper end of the outer
cable and adjust the pedal free travel.

Adjust the cable uitil a free travel of between 11-15
mm (0.433-0.591 in) from the original pedal height setting
has been ahtainéd.

Check the bearing release lever free travel and this
reading should be 3.0 — 4.0 mm (0.1181 — 0.1575 in).

Should the bearing release lever fret travel not be
within: this-tolerance, readjust the pédal free travel.

Tighten the cable adjusting lock nut and recheck the
free travel.

9. CLUTCH FAULT DIAGNOSIS

1. Clutch slipping.

Possible cause

(a)- Clutch dable adjustient.

(b) Weak or broken dlaphragm spring.
(c) Worn driven plate ficings.

(d) Wom or scored flywheel face.

2. Clutch shudder.

" Possible cause

(a) Oit or gummy driven plate facings.
{b) Scoréd pressure plate or flywheel.
{€) Loote or damaged engme mounting.
(d) Loose or damaged driven plate hub.
(e) Loose driven plate facings.
(f)  Cracked pressure p]ate face.
3. Qlutch grab.

Possible cause
a) Gum‘i'ny elnven plate facrngs

(b} Cracked pressure plate face.
(¢) Loose or broken engine mountings.

4. Throw-out. bearing noise,
Possible cause

(a)
(b)
(©)

5. Insufﬁcrent clutch release.

Dry or seized bearing. :
Incorrect clutch cable adjustment.
Faulty or brokén diaphragm spring.

Possible cause

(a) Excessive free travel of clutch pedal.
(b) Excessive play of release lever.

(c) Pilot bushing sticking.

(d} Clutch discwarped.

(e) Leaking master cylinder cup.

(0 Leakirig slave cylinder cup.

(g) Airin hydraulic systém.

(h} Low fliid level in reservoir.
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Remedy

— Chéck and adjust td Speifications.
Check and renew assembly.

Check anid renew driven plate.
Renew flywheel and ring gear.

Reméciy

Check and renew driven piate.

Reriew pressure plate and cover

assembly or flywheel and ring gear.

Check and renew mountings as necessary.
Check and renew driven plate

Renew or check driven plate.

Refiéw pressure plate and cover assembly.

Remedy

Renew driven plate.

Renéw pressure plate and covér assembly.
Check and reriew engine mountings as
necessary.

Rémedy‘

Check and renew bearmg
Check and l'BadjuSt to specrﬁcatron
Check and fenew pressure plate assembly.

Rerrredy

Adjust correctly.

Adjust correctly.
Replace pilot bearing.

— Replace cluich disc.
Replace cup

Replace tup.

Bleed system.

- Top-up with brake fluid,
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-

‘The three speed gearbox has synchromesh on all
forward gears. The gears are helical cut and run in constant
rnesh ‘with the laygear. Reverse gear’ runs in mesh with a
reverse. idler gear whlch is constantly meshed wrth the
laygear
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SPEC]FICATI(DNS
GEARBOX Minimurn ...................... 0.5 mm
a ' ' - (0.020in)
3-SPEED Gear backlash .................... 0.08 — 0.15 mm
Type ..o 3-speed with {0.p03 =
: remote control 0006 in)
column change - Laygear: o
Synchromesh ... .....0............. On.all forward “Endfloat ... Ll 0 - 0.1 mm
gears - _ S \ (0 0 004'in)
Ratios: L Thrust washer sizes for adjustment ... 6.8 = I'3 mm
£ 1) 1.00:1 S o incréments of
Intermediate ... .............. ... 1.73 :1 0.1 mm .
Low ... o 338:1 (0,031 — 0051
R_everse ....... Trrser e 3.64:1 in increments
i of 0.004 in)
4-SPEED Front bearing cover: Co
Type ..o 4-speed with Ad]ustmg shimsizes .............. 0.1—02
flour change - 0. 5 mrn
Syrrclrrc_)mesh ...................... On all forward - (() 004'-0.008
: gears : = 0. 020 m) '
Ratios: - . Detent spring:
Top ... 1.00:1 Lengthatload .................. _16.4 mm at
Third ....... ... ... L 1.40.:1 ' ‘ Tkg -
Second .......... ... ......... 2.17:1 © (0.6457in -
First ... 3.76:1 at 15.4 1b)
Reverse.................. ...... 364:1 e
3 and-4 SPEED )
Gear end-float: PROPELLER SHAFT
Istand 2nd gears (all) ............ 0.15 - 0.25 mm ' v o
R (0006_ - Type ............ il .. Open tubular
- 0.010in) Number of umversal joints ....... L2 -
3rd gear (4 speed) e, 0.15 - 0.35 mm Type of umversal ]omts .............. Needle roller
(0.006 — bearing and
0.014.in) trunnion
Reverse gear (3speed) ............ 0.10 - 0.25 mm o
’ {0.004 - "~
: 0.010in)
Reverse idler (3 speed) ............ 0.05— 0.15 mm
. , i (0.002 — ' _ TORQUE WRENCH SE’ITINGS
0.006 in})
- Baulk ring to gear clearance Co : Mam drrve bearmg retainer .......... 1.0 - 1.4 kg/m
Standard e e 1.05 =140 mm (7-— 10 fi/lb)
(0040 - Extension houmgg e 1.6 2.2 kg/m
0.055 in) v 12 - 16 ft/lb)
PART 1 THREE SPEED TBAN SMlSSlﬂN
" - l. GEARBOX
DESCR[PT ION ' The laygear operates ‘on two ball type bearings which

locate in ‘the carrier. plate and gearbox casing. Laygear
end-float is adjusted by a washer which can be obtamed in
different thicknesses for this purpose.

' Mamshaft laygedr and reverse idler are attached to the
carrier plate which is mterposed between the geay case and
rear extensron The mamshaft operates on two ball type

¥
i
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bearings which also locate in the carrier plate and gearbox
casing.

Front bearing end float is adjusted by shims which are
available in different thicknesses for this purpose. All
mainshaft gears run on needle rouer bearings. A needle
roller bearing is alse used to mount the input shaft to the
mainshaft, .

The gear change is the remote control type mounted on
the steering column. Rods transfer the gear change lever
movement to operating levers located in the gearbox case
and through selector forks to the synchro sleeves. Rod
adjustment is carried out at the steering box end of the
rods. :

TO REMOVE AND INSTAL

{1) Jack up the front of the vehicle and support on
axle stands.

(2) Remove the drain plug and drain the oil from the
gearbox.

" (3) Disconnect the exhaust pipe at the manifold and
holding brackets.

(4) Disconnect the speedometer cable at the rear
extension housing.

(5) Mark across the edges of the rear universal joint
and axle pinion flanges to ensure reassembly in their
original positions.

(6) Disconnect the universal joint flange from the
pinion flange and withdraw the propeller shaft from the
rear of the gearbox. )

(7) Take out the spring clips and detach the gear
change rods from the operating levers and relay shaft.

(8) Detach the relay shaft from between the gearbox
and side plate.

(9) Disconnect the clutch cable from the clutch lever,
or clutch slave cylinder (where fitted) from the bell
housing. _

_(10) Loosen off and remove the starter motor.

(11) Take out the bolts and remove the dust shield

from the lower half of the bell housing.
(12) Support the engine and transmission on a jack.

(13) Remove the bolts attaching the rear gearbox
mounting cross member to the chassis and extension
housing.

(14) Unscrew and remove the bolts securing the clutch
bell housing to the rear of the engine.

(15) Carefully draw the gearbox rearward, lower it to
the floor and remove from beneath the vehicle.

[nstallation is a reversal of the removal procedure.

TO DISMANTLE

{1) Disconnect the release bearing retaining spring
from the release fork and withdraw the bearing and sleeve
assembly.

(2} Knock out the taper pins securing the release fork
to the release shaft and lever. Withdraw the shaft from the
case and fork, (1000 model only).

(3) Take out the three bolts retaining the mainshaft
front bearing cover to the case and withdraw the cover, ‘0’
ring and shims.

NOTE: Check the number of adjusting shims fitted to
fucilitate adjustment at reassembly.

(4) Remove the two bolts retaining the speedo driven
gear assembly to the extension housing and withdraw the
assembly.

(5) Remove the bolts securing the extension housing
to the carrier plate and gearbox casing.

(6) Withdraw the extension housing from the rear face
of the carrier plate. It may be necessary to ease the housing
off the plate dowels, this can be best accomplished by
exerting upward pressure on the housing while tapping the
ends of the dowels with a punch and hammer.

(7) Hold the mainshaft and using a soft faced hammer
gently tap the gearbox casing to sepazate the carrier plate
and gear assembly from the casing.

NOTE: Check the number of adjusting shims at the front of
the layvgear to facilitate adjustment at reassembly.

(8) Mount the carrier plate and gear assembly in the
jaws of a vice fitted with protective covers.
(9) Remove the circlip and thrust washer at the front

SYNCHRO ASSY

REVERSE GEAR
1ST GEAR .

SYNCHRO ASSY REVERSE IDLER

Lay Gear and Mainshaft Assembly.



CARRIER PLATE

EXTENSION HOUSING  BREATHER

REVERSE LIGHT SWiTCH CHANGE LEVERS

of reverse idler gear shaft and also at the rear carrier plate
face end of the shaft.

(10) Knock out the idler shaft from the rear face of
the carrier plate and detach the idler gear and rear thrust
washer.

(11) Support the selector forks and knock out the
spiing pin attaching each fork to each selector rod.

(12) Unscrew the plug retaining the detent spring and
ball in the end of the carrier plate.

(13) Tap the 1stfreverse selector rod out of the carrier
plate allowing the rod to move through the fork.

(14) Repeat the operation for the 2nd/top selector rod
and remove the interlock plunger located in the carrier
plate between the selector rod holes.

NOTE: An additional detent ball and spring are located in a
blank ended hole in the carrier plate and should be removed
when practicable,

(15) Using a soft faced hammer tap the rear end of the
mainshaft to dislodge the bearing from the carrier plate. It
may be also necessary to tap the laygear rear bearing to
enable the laygear and mainshaft assembly to be w1thdrawn
together from the carrier plate.

(16) Pull the input shaft from the end of the mainshaft
assembly, remove the needle roller bearing if attached to
the mainshaft spigot.

PILOT BEARING
INPUT SHAFT

BAULK RING

MAINSHAFT ASSY

1ST/REVERSE SELECTOR ROD

Manual Transmission—3

1ST/REVERSE SELECTOR ROD AND FORK

ZND/TOP SELECTOR ROD AND FORK

INPUT SHAFT

~=— LAYGEAR

View of Gearbox with Gear Case
Removed to Show Internal Assembly.

1ST/REVERSE SELECTOR FORK

SPRING PlN—"—‘

SPRING Pm.%
Gear Selector Rods and Forks.

=@9°00

WASHER SHIMS

Exploded View of Input Shaft Components.

59

'



4—Manual Transmission

TENSION WASHER THRUST WASHER BEARING

CIRC‘LIP BEARING

MAINSHAFT — Wi

SYNCHRO ASSEMALY

BEAHRING 2MD GEAR BAULK RAING THRUST WASHER

BEARING SYNCHRO ASSEMBLY

% . LOCATING BALL
-/ &

Eiploded View of Mainshaft Components.

(17) Remove the thrust washer and ball bearing from
the end of the mainshaft followed by the baulk ring,
synchro hub assembly, second baulk ring and second gear
complete with needle roller bearing.

{18) Remove the circlip and washer retaining the
mainshaft rear bearing and remove the bearing.

(19) Withdraw the thrust washer, reverse gear with
needle rolter bearing and mainshaft bush.

(20) Remove the synchro hub assembly followed by
the baulk ring and low gear with needle roller beanng

NOTE: Some mainshaft assemblies may have the gears
mounted on a narrow section roller bearing with the
addition of a bearing spacer. Note the spacer position when
dismantling to facilitate reassembly.

(21) Before dismantling the extension housing, mark
the position of the levers in relation to the housing.

(22) Remove the nut and washer and knock out the
cotter pin retaining the low/reverse selector lever to the
cross-shaft.

(23) Withdraw the cross-shaft from the housing and
selector lever.

(24) Repeat the operation to remove the second/top
cross shaft and selector lever.

(25) If replacement of the oil seal andfor the main
shaft -bush is necessary, knock out the components from
the rear of the extension housing.

(26} If replacement of the input shaft bearing is
necessary, remove the circlip and washer and press or draw
the bearing from the shafi.

TO CLEAN AND INSPECT

(1} Clean all components in cleaning solvent and blow
dry with compressed air.

(2) Check ball bearings for roughness or excessive side
play. Do not rotate the bearings at high speed with
compressed air, particularly when the bearings are dry or
damage will result.

(3) Check needle roller bearings for wear andfor
pitting.

(4) Examine the teeth on all gears for wear andfor
pitting, also burring on the teeth ends.

(5) Check the synchronising teeth on the gear for wear
of chipping.
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(6) Check the baulk rings on their corresponding gear
cones for wear (see specifications).

(7) Check the selector forks ‘for- wear, the sélector
detent balls for wear and the detent springs for breakage or
loss of tension (see specifications).

(8) Renew all worn or damaged components as
necessary.

TO ASSEMBLE

(1) Instal the low gear and needle roller bearing on the
mainshaft with the gear cone facing to the rear of the shaft.

NOTE: Instal the bearing spacer if originally fitted and oil
components during assembly.

{2) Position the baulk ring on the gear cone.

(3) If the synchro hub has been dismantled, instal the
synchro plates in the hub slots and slide the sleeve over the
hub splines. Fit the synchro springs under the synchro plate
lugs at each side to tension the plates.

NOTE: The synchro springs must be instatled so that when
viewed from one side they travel in opposite directions.

(4) Instal the synchro hub assembly on the mainshaft,
engaging the ends of the synchro plates in the notches of
the baulk ring and the hub splines on thé mainshaft spliries.

(5) Lubricate and instal the needle roller bearing and
mainshatt-bush for reverse gear.

(6) Position the reverse gear on the mainshaft with the
gear cone facing the synchro hub assembly.

NOTE: Instal the bearing spacer if originally fitted,

(7) Instal the thrust washer and press the rear bearing
onto the mainshaft.

(8) Position the iension washer on the mainshaft so
that the concave face of the washer faces the bearing.

(9) Instal the circlip and check that it is correctly
seated in the groove of the mainshaft.

(10) Check the end-float between the reverse gear and
thrust washer and the first gear and mainshaft flange. (See
specifications for end-float clearance.)

NOTE: If end-float exceeds the limit renew the thrust
washer,



(11) Instal the second gear needle roller bearmg on the
front of the mainshaft.

(12) Instal bearing spacer if ongmally fitted..

(13) Position the second gear on the needle roller
bearing with the gear cone facing forward.

(14) ¥f dismantled, assemble the synchro hub as
previously described.

(15) Position the synchro hub assembly on the
mainshaft so that the synchro plate ends engage the baulk
ring notches and the hub splines engage the mamshaft
splines.

(16) Instal the ball bearinig in the mainshaft recess,
grease both faces of the'thrust washer and instal so that the

oil groove side of the washer abuts the synchro hub. Locate )

the notch in the thrust washer over the ball bearing.

(17) Position the baulk ring so that the synchro plate
- ends engage the baulk ring notches.

(18) Lubricate and instal the needle roller bearing on
the mainshaft spigot.

(19) If the input shaft has been dismantled press on
the bearing and secure with the washer and circlip.

(20) Position the input shaft on the mainshaft needie
roller bearing and engage the gear cone in the baulk ring.
Mainshaft assembly is now completed ready for installation.

NOTE: Before the laygear assembly can be installed to the
mainshaft assembly, it will be necessary to check the
laygear end-float
particularly if any parts of the assembly have been renewed.

(21} Ensure that the circlip is correctly located in the
bearing aperture at the front of the gear case.

(22) Instal the laygear in the case so that the bearing
abuts the circlip.

SYNCHRO ASSY

THRUST WASHER 2ND GEAR

18T GEAR

MAINSHAFT

REVERSE GEAR

LOCATING BALL  SYNCHRO ASSY

Thrust Washer Must be Fitted with Dumpled Face Forward.

in the gear case. This is essential
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Exploded View of Selector Cross Shaft Components.

(23) Using special tool No. ST4367, position the tool
across the faces of the open end of the gear case with the
laygear rear bearing located immediately below the cutaway
in the tool.

(24) Insert the thrust washer, originally removed on
disrnantling, between the top face of the bearing and the
lower edge of the gauge cutaway.

(25) Using feeler pauges check the remaining gap
between the washer and gauge. Measure the thickness of the
washer and add the thickness of -the feeler gauges used.
Deduct from the total measurement 0.03 mm (0.001 in) for
end-float. The balance remaining is the thickness of the
washer necessary for correct adjustment. (See specifications
for washer thicknesses and end-float tolerance.)

(26) Alternatively, if the special toolyis not avzu]able
the Plastigage method can be used as follows.

" (27) Cut three pieces of Plastigage or soft lead wire to
fit on the bearing aperture flange in the carrier plate, space
them equidistant around the flange.

NOTE: To hold the three pieces of PIas.rzgage or lead wire
in position it may be necessary to use a smear of grease.

(28) With the laygear installed as described in
operations (21} and (22) fit the carrier plate into position
over the laygear rear bearing and onto the gear case. -

(29) Instal the carrier plate retaining bolts and tighten
them evenly and diagonally to a torque of 12—16 ft/ib.

(30) Remove the carrier plate and carefully detach the
pieces of Plastigage or lead wire from the flange. -

NOTE: Provided the Plastigage or lead wire was of adequate
thickness it should now be in a flattened condition.

(31) Using a micrometer check the thickness of each
piece of compressed Plastigage or soft lead wire and arrive
at -a mean figure. Deduct from this figure, the necessary
end-float (operation 25) and the balance represents the
thickness of the washer required.

(32) Remove the laygear assembly from the gear case.

(33) Mount the carrier plate in the jaws of a vice fitted ~
with protective covers.
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CIRCLIP

THRUST WASHER THRUST WASHER

(34) Bring together the laygear and mainshaft
assemmbly so that the teeth on both are meshed in the
running position.

{35) Insert the mainshaft through the appropriate hole
in the carrier plate and enter the rear bearings of mainshaft
and laygear in their respective carrier plate apertures.

{36) Using a soft-faced hammer gently tap the forward
end of the mainshaft and laygear assembhes to seat the
bearings in the apertures.

NOTE: Ensure that both bearings enter the apertures
squarely and do not allow the gear teeth 10 come out of
mesh.

(37) Instal the selector forks to the synchro sleeves.

(38) Instal a detent spring and ball to the blank end
hole in the carrier plate and using a piece of rod, depress
the ball and spring and hold in this position.

(39) Insert the second/top selector rod through the

DETENT BALL—G@
@-m'rem_ocu PLUNGER

@—-—oETENT BALL

@SPRING

CARRIER PLATE

Order in which Selector Road Detent Components are
Fltted to the Carrier Plate,

GEAR SHAFT

CARRIER FLATE
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Exploded View of Reverse idler Components.

selector fork and into the carrier plate, with the three
detents on the setector rod facing the detent ball.

(40) When the selector rod engages over the depressed
detent ball, remove the holding rod and push in the selector
rod until the ball engages in the centre detent on the shaft.
Instal the stop circlip at the rear end of the selector rod.

(41) Insert thé interlock plunger into the hole located
at right angles to and between the selector rod holes.

(42) Instal the first/reverse selector rod with the single
detent on the rod facing the interfock plunger.

{43) Drop the remaining detent ball and spring into
the hole on the edge of the carrier plate and screw in the
plug until it is flush with the plate edge.

NOTE: The position of the detent plug regulates the

“amount of tension on the detent ball and spring. Normally

it is correct when ser as described in operation {43).

(44) Firmly support the selector rods and forks, align
the hole in each rod and fork and tap in the retaining spring
pins.

(45) With the gears in neutral position instal the
reverse idler gear with front and rear thrust washers.

(46) Tap the idler shaft into position and secure with
circlips at the front and rear of the shaft.

{47) Check the end-float on the reverse idler gear and
renew the thrust washers if the clearance exceeds
specifications.

‘ (48) instal the selected laygear end-float adjusting
washer to abut the circlip in the front bearing aperture.
Smear with a little grease to hold in position.

{49) Instal the carrier plate assembly into the gear case
so that the front bearings of the mainshaft and laygear
assemblies enter the bearing apertures squarely.

(50) Check that the dowel holes and dowels are
alipned in the carrier plate and gear case. Use a soft-faced
hammer and gently tap the carrier plate down into position.

(51) If the extension housing components have been
dismantled, assemble as follows.



(52) Instal the E clip (if removed), thrust washer and a
new ‘0’ ring to the second/top speed cross shaft.

(53) Hold the selector lever in position and insert the
cross shaft through the housing and lever. Secure the lever
to the cross shaft with the cotter pin, nut and washer.

NOTE: To facilitate assembly align the marks made on
dismantiing. .

(54) Fit a new ‘O’ ring seal to the _ﬁrst'/reverSe speed

CHANGE LEVERS

Selector Cross Shafts and Levers Correctly Assembled.

. © 2. GEAR CHANGE ASSEDIBLY

TO REMOV-E AND INSTAL

(1) Take out the fetaining screws from the colurnn
cover assembly and detach both halves of the cover.

(2) Remove the circlip at the control rod top support
bracket.

o AV GH Al

T\ . RELAY SHAFT

o T =
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cross shaft ‘and instal as described for the second/top speed
cross shaft and lever.

(55} Instal a new oil sea! in the rear of the extensron
housing.

(56} Position the extension housing on the carrier
plate and instal the retaining bolts. Tighten the bolts evenly
and diagonally to a torque of 1.6 — 2 2 kg/m (12 - 16
ft/lb).

(57) Using a depth gauge check the dimension from
the face of the front bearing outer race to the gear case
front cover face. Deduct from the' dimension-5.00 — 5.15
mm (0,20 — 0.206, in) to allow for the cover bearing
retainer boss. The balance is the thrckness of shrm required
for adjustment. ’ P .

(58) Instal the selected shrm on the bearmg outer race,
smear a new oil seal with' grease and fit to the front cover.

(59) Position the front cover with gasket ring on the
gear case, instal and tighten the retammg ‘bolts to atorque.
0f10*14kg/m(7—10ft/1b) o

(60) Insert the clutch release shaft through the case,
return spring and release fork.

(61) Instal the taper pins to secure the shaft and fork.
Position -the return spring so that one leg engagés over the
front of the fork leg and the other spring leg agamst the
case.

(62) Instal the release bearrng and steeve assembly and
attach o the release fork by the spring legs. . |

(63) Lubricate the Speedometer driven ‘gear assembly
and instal“in the extensron housmg wrth the two retammg
bolts. X
(64)' Check that all gears engage by operating the
change speed levers at the side of the casmg .

(65) Instal the transmrssron to the vehicle and ﬁll with
the correct grade and quantrty of 011 ‘

'+

(3) Remove the circlip and clevrs pin retammg the gear
change lever to the control rod and wrthdraw the lever and
rubber bush. - :

~ (4) Lopsen off and remove the steermg column upper
support bracket o .

Gear Change Linkage Arrangements.
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CIRCLIP —=
£ = WASHER
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7 suUSH
INSERT _.ll 4
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CONTROL ROD

15T AND REVERSE LEVER
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) / CLAMP BRACKET

& /.

SADDLE

&3 ~— RETAINER
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Column Control Gear Change Components.

{5} Remove the screws altaching the rubber dust seal
1o the floor boards and work the seal up the column.

(6) Working at the steering box disconnect both gear
change rods from the contro! rod levers.

(7} Remove the two set bolts from the bracket
retaining the lever assembly to-the sieering column.

(8) Move the control tod assembly down the column
to facilitate removal of the spring, swivel pin and bush from
the upper end of the control rod.

(9) Ease the control assembly down and out from the
vehicle working the rod through the rubber dust seal.

Installation is a reversal of the remaval procedure.

TO DISMANTLE AND ASSEMBLE

(1) Remove the set bolt retaining the sadd]e to the
control rod-lever bearing boss and remove the saddle.

(2) From the end of the control rod remove the
grooved retainer, operating lever and bearing boss.

(3) Extract the pin from the hole in the control rod
and remove the remaining operating lever and grooved
retainer.

(4) Clean all components and examine the bcanng
bushes for wear. Renew any components which are worn or
damaged Lubncate components during assembly.

“ Assembly is a reversal of the dismantling procedure.

. TO ADJUST GEAR CHANGE RODS

(1) Check that the transmission is in neutral.

(2) Note that the control rod operating levers are
marked with a groove on their top edge and the bearing
boss with a ridge. When correctly adjusted in the neutral
position all three marks will be aligned. '

(3) If adjustment is Tequired, lengthen or shorten the
gear change rods as necessary, af the adjusting nuts located
above and below the trunnions.

PART 2 FOUR SPEED TRANSMISSION
1. GEARBOX

DESCRIPTION

The four speed gearbox has synchromesh on all
forward speeds. The gears are helical cut and run in
constant mesh w1th the laygear

The laygear qperates on two ball type bearings which
locate in the carrier plate and gearbox casing. Laygear
end-float is adjusted by a washer Wthh can be obtamed in
different thickiesses for this purpose.

Mamshaft laygear reverse gear and reverse sliding and
tdler gears are attached to the carrier plate which is

64

interposed between the gear case and rear extension.

All mainshaft forward gears run on needle roller
bearings. A needle roller bearing is also used to mount the
input shaft to the mainshaft. '

" Reverse gear is splined to the mainshaft and secured by
a circlip. The reverse idler gear is splined to the laygear and
secured by a circlip. A reverse sliding gear operated by the
selector fork meshes with both reverse gear and idler when
reverse is selected All components of the reverse gear
assembly are located at the rear face of the carrier plate.

. The floor type gear change is spring loaded to prevent
accidental selection of reverse gear.



TO REMOVE AND INSTAL

(1) Jack up the front of the vehrcle and support on
axle stands.
(2) Unscrew the gear lever knob and move the floor

coverings to gain access to the rubber boot at the base of

the gear lever.
(3) Remove the E clip and pin retaining the gear Iever
to the control assembly and detach the lever.
~.(4) Remove the drain plug and drain the oil from the
gearbox

(5) Disconnect the reverse switch wires at the side of
the gearbox

6) Disconnect the exhaust pipe at the manifold and
support brackets,

(7} Disconnect the speedometer cable at the rear
extension housing.

(8) Mark across the edges of the rear universal joint
and rear axle pinion flanges to ensure reassembly in their
ongmal positions.

(9) Disconnect the umversal joint flange from the
pinion flange and withdraw the propeller shaft-from the
rear of the gearbox. -

~(ioy Disconnect the clutch cable from the clutch
withdrawal lever, or clutch slave cylmder (where fitted)
from the bell housing.

(11) Loosen off arld rermove the starter motqr.

18T/2ND SELECTOR ROD AND FORK

IRD/TOP SELECTOR ROD AND FORK

INPUT SHAFT

SLAYGEAR

2ND GEAR  3ppy GEAR-

15T GEAR

- Gear Case Removed to Show Mainshaft Assembly.
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REVERSE IDLER GEAR
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BEARING

CIACLIP

" Ley Gear and Components,

(12) Take out the bolts and remove the dust shield
from the lower half of the bell housing.
~ {13) Support the engine and transmission on a jack.

" (14) Remove the bolts attaching the gearbox rear
mounting crossmember to the chassis and extension
housing.

(15) Unscrew and remove the bolts securmg the clutch
bell housing to the rear of the engine.

(16) Lower the assembly and draw it rearward untll
clear of the engine and remove from benéath the vehicle.

' [nstallatlon is a reversal of the removal procedure

TO D[SMANTLE

(1) Disconnect the release bearing retaining spring

. from the re}ease fork and w1thdraw the bean\ro and sleeve

assembly.
(2) Knock out the taper pins securmg the release fork '
to the release shaft and lever. Withdraw the ‘shaft from the
case and fork, (1000 model only). =~ :
(3) Take out the three bolts retaining the mamshaft
front bearmg cover to the case and w1thdraw the cover, seal
and shims. : :

NOTE: Check the number of ad]ustmg shims f‘ rred Jto
facilitate ad]ustmem ar reassembly

(4) Remove the two bolts retalmng the speedometer
driven gear. assembly. ‘to-. the extensmn housmg ‘and

- withdraw the assembly.”

(5) Remove the. bolts securmg the extension housing
to the carrier plate and gearbox casing.

(6) Remove the extension housing, carrier plate,
mainshaft and laygear asa complete assembly from the gear
case.

NOTE: Remove and check the adjusting shims ar the front
of the Iaygear to facilitate ad]usrment dﬁ reassembly.

{7) Support the selector forks and knock out the
spring pin attaching each fork to each selector rod. -

(8) Unscrew the plug retaining the detent spring and
ball for the 1st/2nd selector rod and remove the sprmg and
ball.

(9) Instal the gear lever to the'control assembly-a.nd_
move it through neutral until it contacts the spring
resistance for reverse selection. Do not engage reverse gear

(10) Pull the 1st/2nd selector rod through the selector
fork until it is clear of the carrier plate. Voo _
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NOTE: Ensure that the interlock plunger is recovered if it
should be dislodged from the carrier plate.

(11) Move the gear lever across to what is nomally the
1st/2nd position and retain in this position.

(12) Carefully tap the extension housing with a
soft-faced hammer to disengage it from the carrier plate
dowels and separate the housmg\from the carrier plate
assembly.

{13) Unscrew the plug retaining the detent spring and
ball for the 3rd/4th selector rod and remove the spring and
ball.

(14) Unscrew the bianking plug for the reverse selector
rod but note that the detent ball and spring cannot be
removed until the rod is withdrawn.

(15) Tap the 3rd/4th selector rod through the selector
fork-and out of the carrier plate, detach the fork.

(16) Tap the reverse selector rod through the carrier
plate and out of the selector fork, detach the fork.

{17) Remove reverse selector detent spring and ball
from the blank ended hole in‘the camier’ plate, also
interlock plungers from their respective positions.

(18) Withdraw the ieverse skiding gear from its shaft.

(19) Remove the circlips retaining reverse gear to the
mainshaft and reverse idler gear to the layshaft.

CLEVIS PIN

(20) Slide
respective shafts.

{21) Using a soft-faced hanuner tap the rear end of the
mainshaft to dislodge the bearing from the carrier plate. It
may be necessary to tap the laygear shaft also to allow the
laygear and mainshaft assemblies to be withdrawn together
from the carrier plate.

(22) Separate the laygear from the mamshaft and pull
the input shaft from the top of the mainshaft assembly,
remove the needle roller bearing if stil attached to the
mainshaft spigot.

(23) Remove the thrust washer and ball bearing from
the end of the mainshaft followed by the baulk ring,
synchro hub assembly, third gear baulk ring and third gear
complete with needle roller bearing.

(24) Remove the mainshaft rear bearing and thrust

¥9R1NG PIN
===ty

1ST/2ND SELECTOR ROD

both gears from the splines of their

AST/ZND SELECTOR FORK

SPRING PIN-——
- ARC/TOP SELECTOR ROD

3RD/TOP SELECTOR FORK

REVERSE SELECTOR SHAFT

REVERSE SELECTOR FORK

REVERSE SLIDING GEAR

Gear Selectpr Rods and Forks.

SELECYOR LEVER—

"‘-— BOLT

CLEVIS PIN —-‘

CONTROL ROD

o WELCH PLUG
~w—gcLIp

Exploded View of Gear Change Control Components.

/
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Exploded View of Mainshaft Components. Busﬁ—-igg _

washer followed by first speed gear complete with needle
roller bearing, spacer and mainshaft bush.

(25) Withdraw from the mainshaft the first gear baulk
ring, synchro hub assembly; second gear baulk ting and
second gear complete with needle roller bearing.

(26) If dismantling the synchro hub assemblies is
necessary, mark one-face of the hub and sleeve to ensure
reassembly in the correct order. .

(27) Remove the synchro springs from each end of the
hubs and press out the hubs from the sleeves.

(28) If replacement of the input shaft bearing is .
necessary, remove the circlip and washer and press or draw
the bearing from the shaft.

(29) To remove the gear change control rod assembly
from the extension housing, remove the wire locking the
control rod selector lever retaining bolt and remove the bolt
and lever.

"1ST/2ND SELECTOR ROD

THRUST WASHER t 2nD GEAR S
SYNCHRO ASSY -5t
BEARING — \

Manual Transmission—11
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3RD'GEAR

E SYNCHRO ASSY

BEARING

BAULK RING

(30) Unscrew the retaining ‘plug and withdraw the
double spring and plunger for reverse selector loading.

(31) Remove the gear iever if not already removed.

(32) Remove the circlip and clevis pin retaining the
control r1od assembly to the extension housing and
withdraw the assembly from the housing sleeve.

(33) To separate the control rod from the plvot,
assembly it will be necessary to remove the expansion plug
and push out the control rod.

{(34) If replacement. of the oil seal andfor the
‘mainshaft bush is necessary, knock out the Components
from the rear of the extension housing. . -

-

PLUG

3AD/TOP SELECTOR ROD

REVERSE SELECTOR ROD

REVERSE GEAR

REVERSE SLIDING GEAR ;
REVERSE SELECTOR FORK

Extension Housing Removed to Shoﬁ Reverse Gear Assembly.
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INNER SPRING ——=—

OUTER SPRING —— gi* grps

PLUNGER —=

Components for Reverse Selector Loading.
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TO CLEAN AND INSPECT

(1) Clean all components in cleaning solvent and blow
dry with compressed air.

{2) Check ball bearings for roughness or excessive side
play. Do not rotate the bearings at high speed with

.compressed -air, particularly when. the bearings are dry-or

damage will result.

(3) Check needle roller bearings for wear -and/or
pitting.

(4) Examine the teeth on all gears for wear and/or
pitting, also for burring on the teeth ends.

(5) Check the’ synchromsmg teeth on the gears for
wear or. chipping -

(6) Check the baulk rmgs on thelr correspondmg gear
cones for wear (see specifications).

(7) Check- the selector forks for wear, the selector
detent balls for wear and the detent springs for breakage or

- loss of tensjon (see specifications).

{(8).Renew all ~worm, or da.maged components - a3

“necessary.

TO ASSF.M'B!;'E ’

{1} Instal second gear and needle rotler bearing on the
mainshaft with the gear cone facmg to the'Tear of the shaft.
{2} Position the baulk ring on the gear cone.

T v s

Bl e

(4} Fit the synchro springs under the synchro plate
lugs at each side to tension the plates.

NOTE: The synchro springs must be installed so thar when
viewed from one side they rravel in opposite directions.

-+ . {5):Instal the-synchro hub assembly on the-mainshaft

engaging the ends of the synchro plates in the notches of
the baulk ring and the hub splines on the mainshaft splines.
(6) Lubricate and instal the mainshaft bush, needle
roller bearing and spacer for first gear.
(7 Engage the notches of a baulk ring on the synchro
hub plate ends and instal the F rst gear- entermg the cone

Y . into the baulk ring. -~ .- -

{8) Instal the thrust washer and press the rear bearmg
onto the mainshaft, _

(9) For the purpose of -checking first gear to thrast
washer end-float, instal the reverse gear and secure with the
circlip. Check the end-float between first gear and thrust
washer, also between second gear and the mainshaft flange.
" {See’ spec1f" cations for end- ﬂoat clearance. y 7

" NOTE: If end-float exceeds the limit, renew the thrust

{3) If the synchro hub has been dismantled instal the

synchro plates in the hub slots and slide the sleevé over the

Hub splines so that” the marks ‘made on disihantling are ar

the same side.

SHIFT PLATE _—f
. Sy ..

SLEEVE '~

Exploded View of Synchronizer Components.
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washer and re-check,

'(10) Remove reverse gear and circlip on completion of
(9).

(11) Lubncate and instal third gear complete with
needle Toller bearmg to the front of the mamshaft w1th gear
cone facing forward.

(12) Instal a baulk ring to the third gear cone.

(13) If dismantled, assemble the synchro hub as
previously described.

(14) Position 'the synchro hub assembly on the
mainshaft so that the synchro plate ends engage the baulk
ring noiches and the hub splines engage the mainshaft
splines..

(15} instal the ball bearing in the mainshaft recess,

grease both-faces of the-thrust-washer and-instal so that the -

oil groove side of. the washer abuts the synchro hub. Locate
the notch in the thiust washer over the ball bearing.

-(¥6) Position.-the remaining sbaulk: ring.-so“that the
synchro plate ends engage the baulk ring notches.

{17) ‘Lubricdte* and- instal the needle. roller bearing-on
the mainshaft spigot.

(18) If the input shaft has been dlsmantled press on
the bearing and secure with the washer and circlip.

(19) Position the input shaft on the mainshaft needle
roller bearmg and engage the gear cone in the baulk ring.
Mainshaft assembly is now completed ready for installation.

NOTE: Before installation of the laygear and mainshaft
. assemblies to .the carrier platé-it will be necessary to check
the laygear end-float. This is essential pamcularly zf any
: parts.of the assembly have beei renewed.

As in the three speed gearbox the end-float figure is
normlly found by use of a special tool for this purpose,

e T
B P T
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Exploded View of Input Shaft Components.

which should be used If available. Alternatively if the tool is
not available the Plastigage method can be used as follows.

(20) Ensure that the ‘circlip is correctly located in the '

bearing aperture at the front of the gear case.

(21) Instal the laygear in the case so that the bearmg
abuts the circlip.

(22) Cut three pieces of Plastigage or soft lead wire to
fit on the bearing aperture flange in he carrier plate space
them equidistant around the Nange.

NOTE: To hold the three pieces of Plastigage or lead wire .

in position it may be necessary to use a smear of grease.

(23) Fit the carrier plate into position over the laygear
rear bearing and onto the gear case.

(24) Instal the carrier plate retaining bolts and tighten -

them diagonally and evenly to a torque of 12 — 16 ft/lb.
(25) Remove the carrier plate and carefully detach the
pieces of Plastigage or lead wire from the flange.

NOTE: Provided the Plastigage or lead wire was of adequate
thickness it should now be in a flattened condition.

(26) Using a micrometer, check the thickness of each
piece of compressed Plastigage or soft lead wire and arrive
at a mean figure. Deduct from this figure the necessary
end-float of 0.03 mm (0.001 in) and the balance represents
the thickness of the washer required.

(27) Remove the Iaygear assernbly from the gear case.

(28)-Mount the carrier plate in the j Jaws of a vice fitted
with protective covers. .

(29) Bring together the laygear
assembly so that the teeth on both are meshed in the
running position.

(30} Insert the mainshaft through the appropriate hole

in the carrier plate and-enter the rear bearings of the’

mainshaft and laygear in their respec‘uve carrier plate
apertures.

(31) Using a soft-faced hammer or press, seat the
bearings in their apertures.

NOTE: Ensure that both bearings enter the apertures
squarely and do not allow the gear teeth to unmesh.

(32) Instal the reverse idler gear to the layshaft and
secure with the circlip.

(33) Instal reverse gear on the mainshaft and secure
with the circlip.

and mainshaft
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(34) Instal the reverse sliding gear on its shaft.

(35) Instal the selector forks on the synchro: sleeves
and the reverse selector fork on the sliding gear.

 (36) Insert the detent spring and ball for the reverse
selector rod in the blank ended hole in the carrier plate.
Using a piece of metal rod depress the ball and spring and
hold in this position. ’ _

(37) Insert the reverse selector rod through the fork .
and carrier plate with the two detents on the selector rod
facing the detent ball.

(38) When the selector rod engages over the depressed
detent ball, remove the holding rod and-push in the selector
rod until the ball engages the first detent on the rod. Instal
the plug in the detent hole.

(39) Align the holes in the selector rod and fork ‘and
knock in the spring pin to secure.

(40) Instal the interlock plunger for reverse and
third/top selector rods.

(41) Insert the third/top selector rod through the
carrier plate and selector fork with the three’ detents on the
rod facing the hole in the carrier plate for the detent ball
and spring.

-(42) Align the centre detent on the rod with the
carrier .plate hole and instal the detent ball and spring.
Screw in the retaining plug untll it is flush with the plate
edge.

(43) Align the holes in the selector rod and fork and
knock in the spring pin to secure.

NOTE: First{second selector rod should not be installed
until the extension housing has been fitted.

{44) Assemble the control r1od components to the
extension housing in the reverse order of removal. Instal a
new oil seal"and expansion plug to the pivot assembly and
locking wire to the control rod selector lever-retaining bolt.

(45) Fit the gear lever to the control red assembly and
move the gear lever to what is normally the first/second
position and retain in this position.

(46) Offer the extension housmg up to the carrier
plate and engage it on the dowels. Use a soft-faced hammer
and gently tap the housing into position on the carrier
plate.

(47) Move the gear lever across to the reverse position
but do not attempt to engage the gear, hold in this position.

(48) Insert the interlock plunger for third/top and
first/second selector rods.

(49) Push the selector rod through the first/second
selector fork and into the carrier plate with the three
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detents on the shaft facing the hole in the carrier plate for
the detent ball and spring.

(50) Align the holes in the selector rod and fork and
knock in the spring pin to secure.

(51) Insert the detent ball and spring into the carrier
plate and screw in the retaining plug until it is flush with
the plate edge. '

NOTE: The position of the detent retaining plugs regulates
the amount of tension on the detent balls and springs
{except reverse selector) Normally the rension is correct
when the plugs are screwed in flush with the carrier plate
edge.

(52) Instal the selected laygear end-float adjusting
washer to abut the circlip in the front bearing aperture.
Smear with a little grease to hold in position.

(53) Instal the carrier plate assembly into the gear case
so that the front bearings of the mainshaft and laygear
assemblies enter the bearing apertures squarely. Ensure that
the selector rods enter the support holes in the gearcase.

(54) Check that the dowel holes and doweis are
aligned in the carrier plate and gear case. Use a soft-faced
hammer and gently tap the carrier plate down into position.

{55) Instal the retaining - bolts and tighten evenly,
working diagonally from one bolt to another, to a torque of
1.6 — 2.2 kgfm (12 — 16 fi/ib).

(56) Using a depth gauge, check the dimension from
the front face of the front bearing outer race to the gear
case front cover face. Deduct from the dimension 5.00 —
5.15 mm (0.20 — 0.206 in) to allow for the cover bearing
retainer boss.

The balance is the thickness of shim required for
adjustment.

{57) Instal the selected shim on the bearing outer race,
smear a new oil seal with grease and fit to the front cover.

(58) Position the front cover with gasket ring on the
gear case, instal and tighten the retaining bolts to a torque
of 1.0 — L4 ke/m (7 — 10 {t/ib).

(59) Insert the clutch release shaft through the case,
return spring and release fork. .

(60) Instal the taper pins to secure the shaft and fork.
Position the return spring so that one leg engages over the
front of the fork leg and the other spring leg against the
case.

‘Detent Components are Fitted

PLUG — Spy

SPRING ‘E‘f—“"

F

OETENT BALL

INTERLOCK PLUNGERS

CARRIER PLATE

Order in which Selector Rod

to the Carrier Plate.

. (61) Instal the release bearing and sleeve assembly and
attach to the release fork by the spring legs.

(62) Lubricate the speedometer driven gear assembly
and instal in the extension housing with the two retaining
bolts.

(63) Instal the plunger, double spring and retaining
plug for the reverse selector loading. Refit the reverse light
switch if it has been removed.

(64) Check that all gears engage by operating the gear
change lever.

(65) Instal the transmission to the vehicle and fill with
the correct grade and quantity of oil.

PART 3. PROPELLER SHAFT

DESCRIPTION

The one piece tubular propeller shaft is fitted with tw.
needle roller and trunnion type universal joints. :

The rear yoke of the rear universal joint is flanged and
bolted to the rear axle pinion shaft flange.

The sleeve on the front yoke of the front universal

joint has internal splines which slide on mating splines on
the rear end of the gearbox mainshaft — which is supported
on its outer circumference by a bush with an oil seal in the
gearbox rear extension.

Oversize circlips are available to compensate for any
end-float in the bearing cups.



TO REMOVE AND INSTAL

(1) Jack up the rear of the vehicle and support on axle
stands. '

(2) Mark across the edges of the rear universal joint
and rear axle pinion flanges to ensure reassembly in thei:
original positions. '

(3) Remove the four universal joint ﬂanges to rear axle
pinion attaching bolts and nuts.

(4) Withdraw the propeller shaft to the rear and
disengage the front yoke sleeve from the gearbox
mainshaft.

Insert a spare sliding sleeve in the transmission rear
cover to prevent loss of oil.

Installation is a reversal of the removal procedure.

TO DISMANTLE AND ASSEMBLE

(1) Knock out and remove the two securing circlips on
opposed needle roller bearings of the front universal joint.
(2) Helding the joint in a vice, and using a soft metal
drift, tap on the end of one of the bearing cups to drive the
other bearing out of the yoke. Lift the bearing out with the
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fingers to avoid dlslodgmg the needle rollers.

(3) Again using a soft drift, tap on the end of the
trunnion of the bearing just removed to drive the other
bearing out of the yoke and again carefully remove to avoid
dislodging the needle rollers.

{(4) Manoeuvre the yoke over the ends of the trunnion
and withdraw from the shaft assembly.

(5) Treat the other two bearings of the front universal
joint and the bearings of the rear universal joint in a similar
manner to compietely dismantle the propeller shaft.

(6) Check the needle roller bearings and trunnions for
wear. [f wear is apparent, renew the trunnions and bearings
as a kit. Never renew individual needle roller bearing
assemblies or fit old bearings to a new trunnion. Always use
new bearing retaining circlips and bearing seal washers. '

Reassembly is a reversal of the dismantling procedure.

" NOTE: When dismantling or reassembling, do not hold" the

machined section of the front universal joint yoke in the
unprotected jaws of a vice or the seal surface of the yoke
will be damaged. Where necessary reditce any bearz_ng cup
end-float by ins:‘al!ing oversize circlips.

PART 4. MANiJAL TRANSMISSION FAULT DIAGNOSIS

GEARBOX
1. Difficult gear change.

Possible cause

(a) Maladjustment of selector mechanism.

(b) Faulty gear synchroniser mechanism. -
(c)- -Faulty clutch or cluich release mechanism.
(d) Damaged gear teeth. -

‘(2) Distorted transmission shaft splines.

2. Gear clash on changing down.

Possible cause

(a) Faulty cluich or clutch release mechanism.

{b) Faulty synchro rings and cones.

{c) Broken or incorrect positioning of synchro
bar retaining springs. '

{d) Gearbox lubricating oil too heavy.

3. Slipping out of gear (1st and 2nd)
Possible cause

(a) . Weak or broken selector shaft detent spring.
(b) Worn mainshaft sliding gear or laygear.
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Remedy
Check and adjust selector mechanism.
Overhaul gearbox. '
Check and overhaul clutch and,"or adjust
release mechanism.

Renew damaged components
Renew damaged componernts.

Remedy

Overhaul clutch and/or adjust release mechanism.
Check and overhaul gearbox, renew components
as required. C

Check and overhaul gearbox renew-components
as required.

Drain gear case and refill with correct quantity
and grade of oil.

Remedy

Renew faulty components.
Check and renew faulty components.



16—Manual Transmission
(c) Excessive end-float of laygear.

(d) Worn main drive gear, or mainshaft ball bearings.
(¢) Incorrectly adjusted gear change mechanism.

4. Slipping out of gear (3rd and Top).
Possible cause
(2) Weak or broken selector shaft detent spring.

(b} Wom synchro teeth on third or top speeds.
{c) Excessive end-float of laygear.

(d) Worn ball beanngs on main drive gear or mainshaft.

(¢) Incorrectly adjusted gear change mechanism.

5. Gearbox noise (in neutral).
Possible cause

(a). Wormn main drive ball bearing.

(b) Chipped or pitted constant mesh gears
(laygear main drive gear or 2nd and 3rd
speed mainshaft géars).

(c) Excessive laygear end-float.

(d} Lack of sufficient lubricant,

PROPELLER SHAFT
1. Shaft vibration7
Possfble cause

(2)  Bent propeller shaft.

{b) Excessive wear in universal joint trunnijon
and bearings.

{c) Propeller shaft out of balance.

{d) Excesmve wear of front joint sleeve in rear
exterision bush bearirig.

(¢)  Rear universal joint to pinion flange bolts loose..

2. Excessive backlash.
Possible cause
(a) Worn universal joint trunnion and bearings.

(b) Worn mainshaft and universal joint sleeve
splines.
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Check and renew faulty thrust washers.
Check and renew worn components.
Check and re-adjust as necessary.

Remedy

Check and renew faulty components.
Check and renew wom components
Check and renew worn thrust washers.
Check and renew worn beanngs
Check and re-adjust as necessary.

Remedy

Overhaul and renew bearing.
Overhaul and renew components as necessary.

Check and renew laygear thrust washers.
Drain and reﬁll gear case with correct- quarmty
and grade of pil.

Remedy

Renew shafi.

Renew complete universal joint (trunnion
and bearings). '

Renew complete propeller shaft.

Renew extension housing bush assembly.

Renew and tighten loose bols.

Remedy

Renew joint trunnion and bearings as assembly.
Renew worn components,



AUTOMATIC TRANSMISSION

SPECIFICATIONS
Type . oo Three forward Intermediate tolow .............. 34 — 39 kph
' speeds and - - (2t — 24 mph)
reverse, Downshift speeds — nil throttle: _
epicyc[jc gear Intermediate tolow .............. 813 kph
train with torque (5 — 8 nph)
converter. ’ ' )

Model ... . Nissan 3N71A Shift Speeds — 3.900:1 Axle ratio

OpPeration .. .......vu.eeuuorenn.s Automatic - Upshift speeds — light throttle: ' :

. hydraulic Low to intermediate . ... .......... 10 -- 18 kph

Gear control: _ : L o (6 — 11 mph)

1000 Series . .. ... Column change Intermediate tohigh .. ............ 14 — 24 kph
1200 Series .. ... .ooinieaa .. Floor change, o (9 — 15 mph}
o T-bar quadrant Upshift speeds.— kickdown: .

Gear ratios: ‘ Low to intermediate . . .. .......... 35-48kph .
LOW « v eteee e 2458 . — (22 — 30 mph)
Intermediate .. . ................. 1458 Intermediate tohigh .. ............ 80 — 96 kph
High © . oveee et 1.000 _ (50 — 60 mph)
Reverse ........................ . 2.182 Downshift speeds — on kickdown: _

Lubricant: , - High to intermediate ............. 78 — 88 kph
Type .. oo 3N71A Type ‘F’ S (48 —55 mph)

or equivalent Intermediate t() low ..ol 24 — 40 kph
Total capacity .................. 5.5 litres _ (15 — 25 mph)
(9.750 Imp pts) Downshift speeds ~ hil throttle
(11.750 US pts) Intermediate tolow .............. 8 — 13 kph
o . . (5 — 8 mph)

Shift Speeds — 4.111:1 Axie ratio - TORQUE WRENCH SETTINGS '

Upshift speeds — light throttle: : : : ,

Low to intermediate . . .....0...... 12— 17 kph Drive plate to crankshaft .. .......... 6.0 kg/m

e (8 — 11 mph) . - , C (431b/fY)

Intermediate to high . .. ......... .. 29 — 34 kph Drive plate to torque converter ... ..... 1.0Okg/m
B (18 — 21'mph) E ' {7 Ib/ft)

Upshift speeds — full throttle: o Oil pandrainplug ................. 4.5 kgfimn
Low, to intermediate . . .. .......... 34 — 39 kph ) _ (32 b/it)
I (21 — 24 mph) Inhibitor switch to
Intermediate to high. . .. .......... 55-60- transmissioncase ................. 1 .1 kg/m

o (34 — 38 kph) : ' (8 1b/f1)
Upshift speeds — on kickdown: o Manual shift locknut .............. 4.5 kg/m
Low to intermediate .. ............ 43 — 48 kph S {32 Iv/ft)
(27 — 30 mph) Qil cooling pipe flarenut .. .......... 1.1 kg/m

Intermediate tohigh . ... .......... 77 — 82 kph o {8 Ib/ft)
_ : (48 — 51 mph) Qil cooling pipe connectingnut . ... ... 3.0kg/m

Downshift speeds — on kickdown: : (21 ib/ft)

" High to intermediate ....:........ 71— 76_kph Converter housing to engine ......... 2.5 kg/m
(44 — 47 mph) ' (18 Ib/ft)

I PESC IIIPTlI)T\’

The automatic transmission, combines a ﬂl.lld coupling
or torque converter with a fully automatic three speed
epicyclic gear system. The torque converter housing ard thé
transmission case are separate casings.

. The transmission provides three forward ratios and one
reverse. The hydraulic system consists of a single pump arid
a valve arrangement.
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Fiuid level in the transmission is checked by a dlpsl]Ck
type indicator located in the oil filler tube. The 1200 Series
gear selector is a floor mounted T-bar and quadrant.

The spéed selector quadrant, adjacent to the base of
the floor mounted selector lever is marked L (lock in first
or Jow), 2 (drive in 1 and 2), D (drve or direct); N
(neutral), R (reverse) and P (park).
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The following gear selections cannoi be made without
depressing the spring loaded button on the side of the
T-shaped gear selector lever: Pto R, Rto P,Dt0 2,210 1
and N to R.

In addition a starter inhibitor switch ensures that it is
not possible to start the engine unless the selector lever isin

- the P or N position. '

The 1000 Series gear selector differs from the 1200
series in that the gear selection lever is mounted on the
steering column.

ENGINE TUNING

When tuning or testing the engine, the handbrake must
be firmty applied and the selector lever must be in the P
(park) or N (neutral) position, otherwise the vehicle will
move forward or backward as the engine speed is increased.

When adjusting the idling speed, move the selector lever
to the D position in order that the correct idling speed
adjustment may be obtained.

If idling speed is too slow, the engine will not operate
smoothly. If it is too high a shock or crunch develops when
changing from N to D or R.

TOWING

JFor long distance towing, the propeller shaft should be
disconnected at the rear universal flange and removed from
the vehicle and a suitable plug applied to the rear of the
transmission case to prevent loss of fluid or ingress of dirt.

TRUNNION BUSH DISHED WASHER WASHER |

WASHER | SHIFT LEVER

SELECTOR KEY

View of the- Automatic Transmission Selector Components
Lower End of Steering Column. 1000 Models.

An alternative method is to tow the vehicle suspended
from the rear.

The vehicle may be towed for a short distance without
disconnecting the propeller shaft provided the towing speed
does not exceed 48 kmh (30 mph) and the cause for which
the vehicle is being towed is not within the Lransmission or
the rear axle.

It is not practicable to start the engine by either towing
or pushing the vehicle.

2. HYDRAULIC FLUID

Gear Selector Leveeri'\rot and Quadrant with Turn Signal
Switch and Top Column Covers Removed. 1000 Models,
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Only a recommended Automatic Transmission Fluid
should be used in the transmission when topping up or
changing the fluid in the system. See Specification section.

The fluid level in the transmission case should be
checked at regular intervals of no greater than 6,500 km
(4,000 miles) and it is good policy to check the fluid tevel
at each lubrication service.

Every- 48,000 km (30,000 miles) the fluid should be
drained off while the transmission assembly is at operating
temperature.

TO CHECK AND TOP UP

(1) Place the vehicle on a level floor and open the
engine bonnet.

(2) Carefully clean around the top of the transmission
case filler tube and dipstick, to ensure that no dirt or
foreign matter can enter the filler wube as the dipstick is
withdrawn.

(3) Check the transmission thoroughly for damp areas
and determine the type of oil present. Transmission oil is
readily identified by its reddish colour.

(4) It is difficult to determine the exact area from
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Exploded View of Cross Shaft Assembly and Linkage
Components Automatic Transmission. 1000 Models.

which the fluid is escaping. However by checking in the

following sequence it can be determined from what avenue
the oil is escaping.

Should oil be leaking from the converter housing the
oil could be emitting from the pump housing, holes in the
pump external wall or the oil seal of the engine crankshaft.

If the rubber ring fitted to the oil pump housing is
defective it will allow the oil to seep out onto the external
walls of the converter. housing.

(5} To determine accurately the areas from which the
oll is escaping, wipe the transmission assembly thoroughly
and remove the dust cover from the converter housing.
Having removed the dust cover wash the area clean. |

(6) Bring the oil to normal operating temperature,
then select D or R to increase the oil pressure and examine
the torque converter housing for leakage.

(7) Clean the area where the transmission body is
coupled to the extension housing. Select the D or R

position and with the transmission fluid under pressure,

examine the elbow connector, oil pressure inspection hole

and the gasket between the transmission body and

extension housing for leakage.

SPRING

& 0

(8) Should the vacuum diaphragm be damaged, this

can be readily detached by checking the emission of smoke
at the rear end of the exhaust pipe.

If white smoke is emitting from the exhaust pipe this
indicates 2 damaged diaphragm, allowing the transmission
fluid to be drawn up into the manifold and dlspensed
through the exhaust system.

A damaged diaphragm will result in excessive
consumption of transmission fluid and premature engine
wear.
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Replace t.he defective vacuum diaphragm immediately.

(9) Check and top up the fluid in the following
manner. Place the selector lever in the P position and firmly
apply the handbrake.

(10) Start the engine and run at a fast idle to bring the
engine and transmission to normal operating temperature.

NOTE: Alternatively run the vehicle on the road for
approximately five miles.

(11} Return the engine to the correct idling speed,
withdraw the dipstick and check the level of the hydraulic
fluid. If necessary, add sufficient fluid to the transmission
case via the filler tube to bring the level to the FULL mark
on the dipstick.

NOTE: Use a recommended automatic transmission fluid
only, do not overfill or foaming and unsatisfactory
operation of the assembly will result.
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{12) Replace the dipstick in the filler tube, ensuring
that no dirt or dust can enter the transmission case.

TO DRAIN AND FILL

(1) Bring the transmission to the normal operating
temperature and raise the vehicle on a hoist or place it over
a pit so that the transmission case is reasonably level.

(2) Unscrew and remove the transmission case oil pan
drain plug and drain the hydraulic fluid into a suitable
container.

3. TRANSMISSION

~=—-— T-BAR HANDLE

: fa
- AREVERSE AND PARK BLOCKING PIN

e @

x -
e ° g
. .

4. NEUTRAL SAFETY

The neutral safety swiich. incorporating the reverse
light switch, is attached to the right hand side of the
transmission case, The black/yeliow wires of the switch are
connected with the starter inhibitor switch to ensure that
the engine can only be started with the transmission in
either the N (neutral) or P (park) positions.

The two red/black wires of the switch are connected in
series with the reverse' light which. should only operate
when the R (reverse) position is selected on the selector
quadrant.

NOTE: Exercise extreme courion when draining the fluid
after a long run as scalding could result.

(3) Repiace and tighten the oil pan drain plug to the
specified torque.

(4) Refill the transmission case with the correct grade
and quantity of fluid as recommended, start the engine and
bring it to the normal operating temperature.

(5) Check the fluid level on the dipstick and top up, if
necessary, as detailed in TO CHECK AND TOP UP,

SELECTOR LINKAGE

“TO ADJUST

(1) Raise the front of the vehicle and support on
stands.

(2) Check the position of the gear indicator in relation
to the actual selected or detent position on the transmission
by selecting either P (park) or L (low).

{3) When either of the gears are selected a slight
perceptible drag is experienced during the change patsern,
this indicates that the manual valve-is correctly positioned
in the detent position in the valve body and that the lever is
correctly aligned. .

(4) Check position of the gear indicator when released,

* in relation to the relevant position on the plate.

»

(5) Should adjustment be necessary raise the bonnet
and working from inside the engine compartment (1000
Models only} adjust the linkage. Prior to carrying out.
adjustment, sefect position D on the gear indicator
mounted on the steering column.

NOTE: On 1200 Models with T-bar floor shift, the
adjustment point on the link rod is accessible from below
the veficle.

Adjust the linkage so that the detent position D
corresponds  with position D on the indicator plate
quadrant.

. View of Selector Lever Showing.Reverse and Park Blocking

Pin and Method of Locking the Lever Bracket Grub Screw.
) Floor Change System. 1200 Modeis.

SWITCH

Any adjustment to the transmission linkage should be
followed by the neutral safety switch adjustment.

TO ADJUST

(1) With the engine stopped, disconnect the remote
control lower rod and position the géar selecting fever at N
(neutral) on the side of the transmission case,

it will be noted that the parallel flats on the switch
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WIRING CONNECTORS

View of Neutral Safety Switch Removed from the Selector
Shaft.

shaft will be in the vertical position with the gear selector,

lever in N (neutral) position.

. (2) Disconnect the black/yellow wires to the neutral
safety switch and connect a 12 volt test lamp in series with
these wires and the battery and earth. Similarly connect a
second test lamp across the red/black reverse hg,hl wires and
the switch.

——— St ey
4 T T

"—s——"—r"

Automatic Transmission—5

Neutral Safety Switch Showing Adjustment Points.

(3) Move the selector lever to the P (park) position.
The lamp connected to the black/yellow wires should be
extinguished as the indicator moves 'to the R (reverse)
position. This lamp should light again as the P (park)
position is selected.

The reverse light test lamp must light only when the R
(reverse) position is selected.

(4} if adjustment is necessary unscrew the nut on the
gear selector lever and loosen the two bolts securing the
switch body, then remove the machined sérew from the
body of the switch.

(3} Move the manual shaft to the N (neutral) position
noting that the selection of the N (neutral) posmon can be
determined by a pronounced click.

(6) Move the switch sufficiently to align ‘the screw hole
with the pin hole of the internal rotor and manual shaft.
Check this alignment by inserting a 1.5. rnm (0.0591 in)
diameter pin to align the holes.

(7) Should the alignment check prove satisfactory,
retighten the switch body balts, remove the pin-and repiace
the machined screw.

(8) Recheck the contmuny with the test lamps
Should the switch prové inoperable, replace the complete
safety switch. )

(9) Remove the test lamps and ‘restore the orlgmal
connections.

CROSS SHAFT .
R *.

View of Under Body Automatic Transmissidn Selector Linkage Column Change System. 1000 Models.

»
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SELECTOR LINKAGE
——

View of the Under Body Automatic Transmission Selector Linkage Fioor Change System. 1200 Models.

3. KICKDOWN SWITCH AND DOWNSHIFT SOLENOID

e e SR

y TO CHECK AND TEST

(1) Turn the ignition key to the ON position and press
the accelerator pedal fully.

(2) During the pressing of the pedal, the electrical
circuit between the kickdown switch and the solenoid is
completed. When the circuit is completed, a click is emitted
from the solenoid.

(3) Should the solenoid fail to emit a click during this
operation or the gear change speed be higher than specified,
check the following components with suitable electrical test
equipment. ) -

(4) Test the kickdown switch for internal shorting out.

(5) Test the downshift solenoid for internal shorting
out and faulty connections.

(6) Check the wiring connecting the kickdown switch
to the downshift solenoid for continuity.

(7) Replace defective components where necessary. If
the solenoid is to be replaced, the torque converter shall
have to be partially drained.

(8) Drain off approximately 1 litre (1.750 Imp pts,
2.125 US pts) fit the new solenoid and replace the same
amount of oil as drained from the torque converter.

View of Brake Pedai and Accelerator Pedal Showing
Location of Automatic Transmission Kick Down Switch.
1000 Models.
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6. STALL TEST .

The.stall test is performed in 1 (low), 2 (intermediate),
D (drive) and R (reverse) range at full throttle to check
engine performance, converter clutch opération, or
installation and the holding ability of the forward clutch,
reverse clutch and-low band.

NOTE: While performing this test, do not kold the throttle
at full opening for more than ten seconds at a time.

Prior to carrying out the tests, bring the engine and
transmnission to nommal operating temperature by placing
the transmission in P (park) and running for several
minutes. -

* (1) Check the transmission oil, engme oil and radiator.
Top up where necessary. s
~ (2) Chock all wheels and apply the parkmg brake
firmty.

(3) Connect' the tachometer to the engine and mount
the tachometer where it is plainly visible from the driver’s
seat.

(4) Mark the tachometer at 1700 rpm £ 100 rpm on
the dial.

(5) Apply the foot brake and shift the selectOr lever to
I, 2, D and R ranges successively and at each range. press
the accelerator pedal gradually and note the engine speed
(rpm).

When the accelerator pedal is fully compressed the

DISHED WASHER i

DISHED WASHER

; (___,_1 ______________ o\é ------- O

WASHER
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engine speed will become constant and this speed is called
the stall point at which'the engine speed should be noted.
The speed should be the same in all ranges and should be
between 1950 and 2000 rpm.

NOTE: Having tested one range and prior to testing the
next - range, place the transmission in N and run at
approximately 1200 rpm for one.or two minutes to cool
the torque converter oil.

(6) If the stall point ‘is the same in each range but
below the specificd rpm the following defects may be
present (a) The engine output is inadequate. Check the
throttle valve in the carburettor for full throttle opening in
relation to accelerator pedal movement. (b). The stator one
way clutch may be slipping in the converter.

(7) When the stall point exceeds, the specified figure,
band or clutch slippage is apparent, depending on the range
selected.

(8) Excessive engme speed inl,2 and D, 1nd1cate that
the rear clutch is slipping.

(9) Excessive engine speed in 2 and -D and normal rpm
in 1, the one way clutch is slipping.

(IO) Excessive engine speed in R only 1nd1cates that
the front clutch or low and reverse brake is slipping.

BODY

SELECTOR GATE

N

T y . ' .
~ DUSTCOVER . - .« T-BAR .
- STRUNNION .

4 Exploded View of the Automatic Gear Change Lirkage. 1200 Models.
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(11) When the stall test speeds are the same in every
range, but above 2100 rpm and discharge pressure from the
oil pump is normal and there is no slippage of clutch or
band, the following defects may be present. (a) Low oil

level in the torque converter. (b) Oil circulation to the
converter has ceased, thus allowing the generation of steam
and air inside the converter. (¢) Air in the transmission
fluid due to overheating of the oil.

7. LINE PRESSURE TEST

TO CHECK AND TEST

(1) Should the transmission performance indicate
slipping of the clutch band and brake or incorrect speeds
during gear change, check the line pressure.

(2) To check thie line pressure, remove the plugs and
connect the line pressure gauge to the measuring points in
the rear flange.

(3) Commence the line pressure measurement at idle
speed and check by stages through to throttle range.

(4) High throttle pressure results in excessive _speeds
and a sharp thump or shock during the changing up process.

(5) Leaking spool valve or gear trains result in slipping
or faulty transmission performance.

- (6) With the line. pressure gauge fitted to the
transmission, carry out a slow idling line pressure test for the
tull gear range.

Should low idling pressures exist in all ranges, namely,
R, P, 1, 2 and D, this condition can be caused by a
defecnve pressure supply system or insufficient power due
to a worn oil pump, a sticking regulator valve or oil pressure
leak in the valve body or case, or an oil pressure leakage in
the oil pump.

(7) Select ranges 1,
pressure at low idle.

Shouid the readings in the’ three respectwe ranges be
below those readings specified, and pressure reading int R is
~ within the specified range, thé cause of the low pressure

2 and D and check the lirie

reading can be attributed to oil leakage in the governor and
rear clutch.

(8) Select positions R and P and check the line
pressure. If the pressure reading is below that specified and
on selecting 1, 2 and D and finding that the pressures are as
specified, it can be determined that the loss of pressure in R
and P is due to oil leakage in the low and reverse brake
circuit. )

(9) High idling line pressures are caused by increased
line pressures due to sticking regulator valve and increased
throttte pressure due to vacuum tube or diaphragm leakage.
~ (10) To measure the vacuum leakage, remove the
vacuum pipe and measure the negative pressure
immediately the pipe is removed.

(11) A defective or punctured diaphragm can be
determined by the emission of white smoke from the
exhaust pipe. If the diaphragm is damaged, replace
immediatély as a damaged diaphragm will drain the oil from
the transmission via the manifold. )

(12) Checking of line pressure increase should be
carried out in conjunction with the STALL TEST. Using a
vacuum gauge with a range from 0 mm Hg — 300 mm Hg
carry out the necessary tests.

(13) Should the line pressures fail to increase with the
vacuum decreasing then check the vacuum rod connection.

(14) Faulty line pressures are due mainly to a defective
pressure regulator valve plug, or pressure regulating vaive.

View of Automatic Transmission with Oi! Pan, Vacuuim Diaphragm Assembiy and Down Shift Solenoid Removed.
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LINE PRESSURE SPECIFICATIONS

Automatic Transmission—9

N

Gear Throttle Opening Low Speed 15 kph High speed 35 kph
Range (9.3 mph) and below (21.7 mph) and above
Metric English ‘Metric - English
1 Full throttle 10 kg,"cm 1421b/in? | 6kgfem® 85 Ibfin?
' Half throttle _ 7 kgfem® 99 Ibfin® 4.8 kg/cm 68 Ib/in*
Minimum throttle 3.5kg/em? 49 Ibfin? 3.5kgfem? 49 Ibfin®
2 Full thiottle 10kg/em®  1421bfin® | 6 kgfcm® 85 Ibfin®
Half to o ‘ :
minimum throttle 93 kgfem?  132Ibjin% .| 5.7 kgfem® 81 Ibfin®
D Full throttle 10 kg/cm 142 1b/in® | 6 kglem?® -~ 85 Ibfin?
Haif throttle 7kgfem®  991bfin? | 4.8 kg[cm 68 Ibfin®
Minimum throttle 3.5kg/em® 49 1bfin® 3.5 kgfem? 49 Ibjin®
R Full throttle 15 kg/em? 213 Ibfin®
Half throttle 10.7 kg/cm 152 Ib/in®
Minimum throttle 5.4 kg/cm 76 1b/in®
8. TRANSMISSION ASSEMBLY
TO REMOVE (12) Disconnect the wires to the starter safety switch

(1) Raise the vehicle and support on stands, disconnect
the earth lead at the battery terminal and the lead at the
terminal on the starter solenoid switch.

(2) Disconnect the wiring connectiig the kickdown
switch to the downshift solenoid.

(3) Disconnect the accelerator
carbugettor. .

(4) Disconnect the lower shift rod from the manual
control lever. . ’

{3) Disconnect the cross shaft from the transmission
assembly,

(6) Unscrew and withdraw the speedometer cable.

(7) Take out-the drain plug and drain off the oil into a
clean container for further use.

(8) Disconnect the vacuum tube and remove the inlet
arid outlet oil cooling pipes.

{9) Disconnect the exhaust outlet
manifold.

{10) Disconnect the propelier shaft at the rear
universal flange, withdraw the propeller shaft from the rear
of the transmission and remove the shaft assembly from the
vehicle. Plug the rear end of the transmission to prevent
ingress of dirt.

linkage at the

pipe at the

NOTE: To preserve the original balance of the propeller
shaft, mark across the joint and pinion flange to ensure
replacement in the original positions.

(11) With suitable protection on the 'jack head,
support under the transmission case and remove the
transmission supporting crossmember from the underbody
and from the gearbox.
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on the side of the transmission, noting the correct position
of the wires for reassembly.

(13) If installed, disconnect the reversing light earthr
wire from under the appropriate gearcase to extension
housing bolt.

(14) Take out the securing bolts and remove the
starter motor, then remove the torque converter ‘dust cover.

(15) Working through the aperture for the starter
motor, rotate the crankshaft as necessary and mark the
drive plate in relation to the torque coriverter plate, then
progresswely slacken off and remove the drive plate to
converter bolts,

(16) Support the engme with a surtable ;ack usmg care
not to damage the sump. .

(17) Progressively slacken’ off and remove the erght
bolts connecting the torque converter housing to the -
engine.

NOTE: Ensure that the transmission is supported on, and
secured to, a suitable jack so that it cannot become
dislodged as it is withdrawn from the vehicle. Ensure that
the jack does not damage the transmission oil pan.

(18) Lower the transmrssron assemb]y slightly and
remove the dipstick assembly. Carefully withdraw the
assembly rearwards to.clear the converter from the plate.

NOTE: Exercise exireme caution when withdrawing the
assembly to ensure that the torque converter does not
become dislodged from the front of the transmission.
Attach a suitable retaining strap to the converter
housing, bolting it 10 the housing cover bolts so_that it

* retains the converter in position when the transmission Is

withdrawn from the rear of the engine.



10— Adutomatic Tranimission

(19) Lower the jack supporting the transmission
assembly and withdraw it from the vehicle.

TO INSTAL

Installation is a reversal of the removal procedure with
particular attention to the following points:

(1) Ensure that the converter is fully engaged in the
front of the transmission and in the spigot in the rear of the
crankshaft.

{2) Ensure that the attachment faces of the torque
converter housing and the rear of the engine crankcase are

perfectly clean and free of any burrs.

(3) Instal the bolts securing the converter to the drive
plate and tighten evenly to the specified torque.

{4) Tighten the bolts securing the converter housing to
the rear of the engine to the specified torque.

(5) Fill the transmission with the specified grade and
quantity of the recommended hydraulic fluid.

(6) Check and if necessary adjust the selector linkage.

(7) Check the neutral safety switch and kickdown
switch. Replace if necessary.

. (8} Road test the vehicle and recheck the hydraulic

fluid level as described in HYDRAULIC FLUID — TO
CHECK AND TOP UP. '

9. AUTOMATIC TRANSMISSION FAULT DIAGNOSIS

1. Engine will iot start in P or N:
Possible cause

(a) Incorrect selector linkage adjustment.
(b) Defective inhibitor switch or wiring.

(c) Faulty ignition svfitch or starter motor.
2.Engine starts in D or R range.
Possible cause

(2) Incorrect se[ec;o} linkage adjustment.
(b) Defective inhibitor switch or wiring.

3. Harsh engagement, N to D.

Possible cause

(2)  Engine idling speed too high.

(b) Faulty vacuum diaphragm or pipe.
(c) Throttle pressure too high.

(d) Control valve sticking or faulty.

4. No drive in D, operates in other ranges.

Possible cause

{(2) Incorrect selector linkage adjustment.
(b) Throttle pressure too high.
(c) Control valve sticking or faulty.
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Remedy

-- Check and adjust linkage.

— Check switch and wires, adjust or renew
switch as necessary.

— Check and repair or renew switch or starter.

Remedy

— Check and adjust linkage.

— Check switch and wires, adjust or renew
switch as necessary.

Remedy

— Check and adjust idling speed.

— Check and renew faulty components.

— Check throttle pressure and regulator
. valve and plug.

— Free up or renew control valve.

Remedy

— Check and adjust linkage.
— Check throttle pressure, regulator valve

and plug.

— Free up or renew control valve.



_5. No drive in R, operates in other ranges,
poor acceleration.

(a)
(b)
(c)
A{d)

Possible cause

Low fluid level in transmission
Selector linkage requires adjustment.
Low throttle pressure. ’
Control vaive sticking or faulty.

6. Slipping in all ranges.

(2)
- (b)
(c)
(d)
(e)

Possible cause

Low fluid level in transmission.
Selector linkage requires adjustment.
Low throttle pressure.

Transmission fluid foaming,

Control valve sticking or faulty.

'7. No upshift in D range.

(a)
(b)
(c)

(d)
(e)

Possible cause

incorrectly adjusted selector linkage.
Faulty vacuum diaphragm or piping.

‘Fault in shift solenoid and kickdown

switch wiring.

Faulty governor valve, servo or control valve,

Fluid level low or fluid foaming.
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Automatic Transmission—11

Remedy.

Check and top up fluid level.

Check and adjust selector linkage.

Check pressure and regulator valve and plug.
Free up or renew control valve.

Remedy

Check fluid level and top up.

Check and adjust linkage.

Check pressure, regulator valve and plug.
Change to recommended brand of fluid.
Free up or renew control valve.

Remedy
Check and adjust linkage.
Check and renew diaphragm or piping.

Check and renew or repair wiring.

Renew governor valve, overhaul servo.

.Drain and refill with recommended grade and

quantity of fluid.



1000 MODELS

I

Number of crownwheel'and

pinion teeth:
4.111 : 1 ratio
4.375: 1 ratio

Bearing type

Drive pinion: -

Dimension, pinion head to

crownwheel centre

Bearing pre-load

Thickness range

of selective fit

shims (pinion height adjustment) . . ..

Thickness range

of selective fit

washers (bearing preload adjustment) .

Thickness range
spacers (bearing

Crownwheel:

of _selecti?e fit
preload adjustment) .

Backlash between crownwheel

and pinion

Maximum run-cut at crownwheel

face

Carrier bearings:
Standard width

Thickness range

of adjustfng shims . ..

REAR AXLE
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SPECIFICATIONS
v Side gears: . -
Thickness range of thrust washers ... 0.76 —0.91 mm
Hypoid : increments of
0.05 mm .
4111:1 (0.030 — 0.036 -
4.375: 1 in increments
of 0.002 in)
Gear to thrust washer clearance ... .. 0.1 —0.2mm
37:9 ' ' (0.004 —
35:8 0.008 in)
Tapered roller . .
: ' TORQUE WRENCH SETTINGS
45.0 mm Maximum Settings:
(1.772in) Differential carrier to axle housing ... 2 kg/m
6 — 8 kg/cm - < (145 ftfb)
(5.2 —6.91bfin) Propeller shaft flange nuts . ........ 2.5 kg/m
o , - ) (18 ft/Ib)
0.05 — 0.50 mm Pinionnut .. .....coooiiiannnn 14 — 17 kg/m
increments (101 — 123 .
(0.002 - . fijlb) -
-0.020 in Crownwheel bolts . ....... 0 ...... 3.5kg/m
increments) (25.5 fi/lb)
' Carrier béarings capnuts .......... 5 kg/m
2.30 — 2.60 mm S (36 ft/1b)
increments of : . .
0.02 mm 1200 MODELS
(0.09 —0.101n
‘increments of TYPe oo Hypoid
0.0008 in) R P
' ‘ Sedanand coupe . ............... 3.900: 1
5.75 mm Stationsedanand van . . ........... 4.111 =1
(0.226 in) Number of crownwheel and
6.00 mm pinion teeth: - .
(0.236 in) 3900 1ratio ... ...l 39:10
6.25 mm 4:111: Lratio ....oooiiia . 37:9
{0.246 in) Bearing type .........o0eiiii... Tapered roller
’ Drive pinion:
Dimension, pinion head to .
0.10 —0.15 mm crownwheel centre (approx)........ 45.0 mm
{0.004 — (1.772 in)
~0.006 in) Preload, with new bearings ' :

: and oil seal {initiai}............... 7.— 9 kgfem
0.08 mm 6.1 -78
{0.003 in) 1b/in)

Preload, with used bearings
17.5 mm - and oil seal (initial) . .............. 4 — 5 kgfem
(0.69 in) (3.5 43"
0.05 — 0.50 mm Ib/in)
increments Preload, with new bearings
(0.002 — but without oil 'seal (initial) ... ... .. 6 — 8 kg/em
0.020 in . (52 -69
increments)

1b/in)
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Preload, with used bearings but
without oil seal {initial) ........... 3 — 4 kgfcm
(2.6 —3.5
Ibfin)
Thickness range of selective fit
washers (pinion height adjustment) .. 2.74 - 3.25 mm
o ’ C increments of
0.03 mm
(0.108 —0.128
in increments
of 0.0012 in)
Crownwheel:
Backlash between crownwheel and L
Cpinion .. ... Lo 0.10 — 0.15 mm
(0.004 —
0.006 in)
Maximum run-out at crownwheel
face ... .. L 0.05 mm
0.002 in)
.-Carrier bearings:
Standardwidth . .. ............... 17.5 mm
{0.69 in)
Thickness range of adjusting shims ... 0.05 — 0.50 mm
increments
(0.002 —0.020
increments)

SRR et FERE I S Te T Bl T T A
Side gears:
Thickness range of thrust washers ... 0.76 — 0.91 mm
increments of
0.05 mm
(0.030 — 0.036
increments
B = 0f0.002:in)
Gear to thrust washer clearance ... .. 0.1 —0.2 mm
(0.004 —
0.008 in)
TORQUE WRENCH SETTINGS
Maximum settings
Differential carrier to axie
housingnuts . ....... ... ....... 25 kg/m
(18 ft/Ib)
Oilfillerplug ............... ... 10 kg/m
(72 itb)
Propeller shaft flange nuts ........ 2.7 kg/m
o (19.5 ft/16)
Pinionmut .................... 12 — 17 kg/m
(87 — 123 ft/lb)
Crownwheel bolts ............... 7 kg/m
{30 ft/lb)
Carrier bearingcap bolts . . ...... .. 6kg/m -
(43 ft/1b)

PART 1. REAR AXLE — 1000. MODELS
1. DESCRIPTION

The rear axle is a semi-floating type with hypou:l final
drive gears mounted in a detachable carrier.

The crownwheel and differential case assembly is
supported in the carrier by two tapered roller bearings, the
.bearing preload and crownwheel backlash is ad]usted by
means of shims.

»  The'drve pinion is suppdrted in the carder by two
tapered roller bearings which are adjusted for pre-load by 2
“washer and spacer .installed between the pinion shouider
and the front bearing inner cone assembly

* - Pinion’ ‘héight- in relation “to “the - crownwhiel ‘is

controlled by shims located beIWeen the rear bearing outer
“cone and the carrier.

) 2. DIFFERENTIAL
'TO REMOVE AND INSTAL

[

(1) Raise the rear of the vehicle and support on axle
stands.

(2} Loosen off and remove the rear wheels and brake
‘drums.’

(3) Disconnect the handbrake cables and hydrautic
“ brake pipes at the rear of the brake backmg plates. Plug the
plpes to prevent the loss of ﬂmd and entry of dart

Axle shaft bearings are the pre-lubricated ball type
which require no lubrication in service and are retained to
the shafts by means of collars. End-float in the axle shaft
assemnbly is adjusted by shims located at the brake backing

late.

g With the removal of the axle shafts, the differential
carrier assembly can be detached from ‘the axle” without
removing the axle casing from the vehicle.

-

It is important to note that adjustment. figures stamped' -

on the final drive components are in units of, 0.001 inch

" ‘which must be taken info consideration when calculating

the various differential and pinion adjustments.

CARRIER ASSEMBLY

86

(4) Remove the nuts retaining the brake backing plates
to the axle casing through the holes provided in the axle
shaft flange.

(5) Withdraw each axle shaft assembly from the axle
casing using a slide hammer and adaptor if necessary.

(6) Take out the oil drain plug and drain the
differential-oil into a suitable container.

(7) Mark across the flanges of the pinion and rear
universal joint, take out the four securing bolts and nuts to
release the propeller shaft.

SR
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(8) Remove the nuts retaining the differential carrier
assembly to the axle casing and withdraw the assembly.

Installation is a reversal of the remaval procedure but it
will be necessary to bleed the brake hydraulic system.

TO DISMANTLE -

NOTE: Before dismaritling the assembly, carry out t'hr,f
following checks. The information gained from the checks
wiil prove helpful when assembling the unit.

(a) Check the tooth contact of the crownwheel and
pinion by applying a thin coating of red lead and engine oil
to both'sides of six or eight of the crownwheel teeth.

(b) Rotate . the pinion both ~ways, placing a bar
between the differential case and the carrier to apply a load
to the gear. teeth and so obtain’ a good marking. If the
pinion height, bearing pre-load and backlash are correct the
area of contact should be as shown in the teeth _marking
illustration.

(c) The margm above and below the area of contact
should be the same and the contict margin should run
approxrmate]y three quarters of the tooth length, check the
patterns on both sides of the tooth.

(d) Mount a dial indicator gauge -on-to the differential
carrier housing so that.the plunger is in contact with and at
right angles to, the heel of a crownwheel tooth then zero
the dial gauge.

{¢) Hold the pinion firmly and rock the crownwhee!
back and forth to check the backlash on the dial gauge.
Check the backlasl} at approximately three positions
around the crownwheel. Backlash is correct when within
the limits of 0.10 — 0.15 mm (0.004 — 0.006 in).

NOTE: Having completed the foregoing checks dismantle
the assembly as follows. |

(1) Remove the carrier bearing cap nuts and detach the
caps. Check that the caps are marked in relation to he
carrier to ensufe installation in their original positions.

DRIVE FINION

g P
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Rear Axle—3

NUTS AND WASHERS . BEARING cmi\ "
. OUTER CONE [N, SPACER ‘
N | .. \,
Rt 2

‘SHIMS

/" CARRIER
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NUTS AND WASHEH e

FLANGE WASHER
BEARlNG
P~ Y 2
;e @® »
f oL SEAL

-ourER i:oue
, .

Iéxpiod"ed View of Differential Final Drive Componér;ts‘. h

(2) ert out the d1fferent1al assembly from the ‘carrier
but ensure, that the bearing outer cones are kept withi their
respective beanngs .

-NOTE: To facalatate assemb!y carry out the followmg
check

(a) Using a pre-load measuring gauge or sprmg scale
and cord, check the torque required to rotate the pmron at
the flangé end. Torque: -required should be within. the Jlimits
of 4 — 5 kgfem (3.5 — 4.3 in/Ib). Note the readmg .

(3) Wrth the piriion ﬂange held to prevent it from
turning, remove the Nange retaining ) nut and washer

(4) Usmg a suitable pulter wrthdraw the pmron ﬂange
from the end of the pinion shaft. .

- (5) Using a soft metal drift, tap the pmlon shaft wrth
rear bearing inner cone’ assembly, washer and bearmg spacer
out of the differeniial.carrier housing.

(6) Workirig through the, rear beanng outer 5up, dnft
out the front bearing innér cone and rollers and the pmlon
flange oil seal.

L v

NOTE: Unless replacement of the pinion taper bearings is
mtended do not rémove the taper bearing ourer cones from
the carrier.

Provided replacemenr of the pinion is not requrred do
not remove the rear bearing inner cone assembly from the
pinion. .

If. however, replacement of one or bath of the above is
required continue dismantling as follows. .

(7) Using a suitable puller or a press, remove ‘the rear,
taper bearing inner cone assembly from the pinjon. '
~ (8) Draw or. press the taper bearing outer cones from
the carrier, ‘taking particular note of the pinion height
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BEARING SHIMS

. g .
OUTER CONE

DAIVE PINION

°

|

SPACER

WASHEH BEARING FLANGE NlUT
“ & é Q 0 8
OUTER CONE OlL SEAL WASHER

Expladed View of Drive Pinion Components.

ad]ustmg shims located between the rear outer cone and
carrier.

NOTE: Before dismantling the differential theck the carvier
bearings at each end of the differential case. Provided the
beanngs are fit for further service, do not remove from
their position. )

(9) .Mark the position of the crownwheel in rélation to
the differential case.

.(10) Release the locks from the crownwheel retaining
bolts and remove the bolts and crownwheel.

(11) Knock out the differential shaft lock pin from the
crownwheel side bf the differentiat case. ,

(12) Knock out the differential shaft and remove the
prmons and side gears together with the thrust washers.

NOTE: It is important that each pinion and side gear,
together with its thrust washer, is marked i in relation to the
differential case to ensure original installation on assembly,

(13) If necessary for bearing replacerhent or bearing
pre-load or backlash settmg, use a suitable puller and draw
the carrier bearings from-each side of the differential case.
Note thé adjusting shiins between the bearing and case.

TO CLEAN AND INSPECT

(1) Wash all components in a cleanmg solvent and
blow dry with compressed air.

(2) Check the crownwlicel and pinion for wear, pitting
or damage.

NOTE Crownwheel and pinion are supphed as matched
sets only, therefore damage to one item requires the
replacement of borh.

(3) Check the differential carrier bearings for wedr,
pitting or damage. If a bearmg is faulty, renew the complete
beating, comprising inner cone, rollers and outer cup.

(4) Check the pinion taper bearings and renew as
described in (3).

5) Examing thie dlfferentlal pinion and side gear teeth
and thrust faces for wear, pitting or damageé. Check that the
thrust washers ate in a serviceable condition.

(6) Check the differential shaft for wear, pitting or
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darhage. Replace parts listed in (5) and (6) if not in
serviceable condition.

(7) Examine. the differential case for damage and/or
distortion and renew if necessary. Check also the pinion
and side gear thrust faces in the case for wear and/or
pitting.

(8) Ensure that all shims and spacers are free of
damage.

TO ASSEMBLE AND ADJUST DRIVE PINION

Where the old pinion and bearings are serviceable and
the tooth contact, turning torque and backlash checks
made on dismantling are satisfactory, then assembly is a
reversal of the dismantling procedure.

If any of the above factors proved incorrect on the
check it will be necessary to carry out the appropiiate
adjustment as described in this section.

This is not the case however, when a new pinion {and
crownwheel) is to be installed and/or the bearings renewed.
Adjustment of the pinion positiori and bearing pre-load
then becomes essential.

There are two methods of obtaining the correct pinion
p051t10n, which is regulated by the shims located between
the rear bearing outer cup and the-carrier. One method
requires the use of an arbor and gauge kit to calculate the
thickness of shim required. The second method entails the
alteration of the existing shims thickness to compersate for
the new pinion head variation, using the old pinion head
variation as a guide.

Note that the pinion head variation from standard
figures is given in units of 0.001 in.

To Adjust Pinion Position
Method 1. (With special tools)

(1} Instal the front and rear bearing outer cones with
original shims to the carrier.
~ {2) Instal the rear bearing iriner cone assembly to the
dummy pinion.

(3) Fit the dummy pinion to the carrier and instal the
front taper bearing and the pinion flange.

NOTE: Do not instal the bearing pre-load spacer and
washer at this point.

(4) Instal and tighten the flange retaining nut untit the



MATED PAIR NUMBERS

Crownwheel and Pinion Mating Numbers and Pmlon Head o

Variation from Standard (Unlts of 0 001 in).

correct initial tumning torque of the pinion is obtamed (see
specxﬁcauons) This should be checked with pre load
measuring gauge or spring scale and cord.

(5) Mount the arbor into the differential case carrier
bearing bores so that the gauge rod is d1rectly over the
pinion head,

(6) Using fecler gauge, check the clearance between
the pinion head and the tip of the gauge rod and note the
measurement.

(7) Calculate the thlckness of shims required, to obtain
correct pinion posmon from the following equation:

W+N-— (H X 0.001) --0.008 =T (inches)

Deﬁmtlon
= thickness of adjusting shims fitted.

N = clearance figures obtained in (6) with feeler gauges.

H = pinion head variation figure on the pinion head.

T = thickness of shims requtred to correctly position

pipion.
Example:

W=0.010in

N =0.004 in

H=-1
Therefore:

0.010 + 0.004 — (-1 x 0.001) — 0.008 = 0.007 in
Thickness of shims required to correctly position pinion is
0.007 in (0.178 mm).

(8) Remove the dummy pinion assembly from the
carrier and withdraw the rear bearing outer cone and old
adjusting shims from the carrier.

(9) Instal the shims as calculated to the carrier and
refit the rear ‘bearing outer cone.
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PINION HEAD VARIATION
-1 B Dl

:-To Ad]ust leon PDSltl()n
Method 2, (thhout specnal tools)

B

In tho event of the - arbor and gauge kit not being
avaﬂable it will be necessary tq use the shims removed from
behind the rear ‘bearing outer cone ‘plus or minus, as the
case inay be, the figure etched on .the new ptmon as a
starting point for pinion position ad]ustment This method
of adjustment entails assemblmg the pinion ‘and adjusting
pinion bearing pre- -load, - fitting crownwheel and differential
assembly, and adjusting the backlash and taking tegth
markings with red lead or engineers’ blué. This is a trial and
error method until a’ sansfactory markmg is obtained. _'

1If 2 new crownwheel and pinion .afe.to be fitted with
the old* pinion bearmg it is a relatively sunple matter to
calculate the thicknéss’ of the pinion posmomng “shims, if
the shimg “from -the old " ‘pinion are kept intact and ‘used
agam takmg into- conmderatton the markmgs on the old
and new plmons

Example 1:

If both pinion markings are O or zero, the ongmal
shims will be correct.

If the old’ pinion marking is 0 .or zero and the new
pinion markmg is +2, then 0002 in must be
SUBTRACTED from the otlgmal shim thickness.

‘Again, if the new pinion mark is —2, then 0.002 in
must be ADDED to the or1gmal shtm thlckness to glve the
correct pinion posmon

Example 2:
Where the old pinion marking i is —2 and the new pinion

'ma:kmg is +2, the position is slightly more complicated. :

As-0.002 in' was added to the shim thickness for a zero
marked pinion to compensate for the —2 mark on the old
punon head then 0 002 in must now be subtracted from
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DRIVE OVERDRIVE

- AT R

-

cENfag MARKING CENTRE TOE

Crownwheel Tooth Marking for Correctly Adjusted Crownwheel and Pinion. Marking will be slightly Closer to Toe
of Tooth on Overdrive or Concave Side. Changes in Thickness of Pinion Positioning Shims will Affect Tooth Marking
én Overdrive to Greater Exteiit than on Drive or Convéx Side of Tooth. Changes in Backlash have a more Pronounced

Effect ‘on Drive Side Markings {All models.)

TOE LOW HEEL LOW

Low Profile Marking on Both Sides of Tooth. Rectify by Reducing Thickness of Pinion Positioning Shims and Reset

Backlash. {All models.)
'-:.,:_ .

HEEL HIGH TOE HIGH

TOE OF TOOTH

High Profile Marking on Both Sides of Crownwheel Tooth, Recii? by Increasing of Pinion Positioning Shims and Reset
' ' Backlash (All mo els.Y

- 708 OF TQOW
e } - -' - . \,

TOE CENTRE TOE SLIGHTLY LOwW

Toe: Marking on Drive Side and Low Profile Marking on. Overdrive Side of Crownwheel Tooth. To Rectify, Increase
Backlash. It may be Necessary to Increase Thickness of Pinion Positioning Shims to Maintain Backlash within Specified
: o ) : Limits: (All hodels.) ‘

wvuo
TOE OF Tm@ \
—

" HEEL CENTRE HEEL SLIGHTLY HIGH
2 4 R

Heel Marking on Drive Side and High Profile Marking on Overdrive Side of Crownwheel Tooth. To Rectify, Reduce
Backlash. It may be Nacessary to Decrease Thickness of Pinion Positioning Shims to Maintain Backlash within Specified
A S R Limits (All models.) :
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IDENTIFICA:I'ION LETTERS AND VARIATION FIGURES

leferentlal Case Variation from Standard. (Units of 0. 001
in).

the present shim thickness and a further 0.002 in
subtracted for the +2 marking on the new pinion head.
Thus, 0.004 in should be subtracted from the shim
thickness when replacing an old pinion marked —2 with a
new pinion marked +2.

The pinion head thickness as calculated in the previous
paragraph is an accurate starting point for pinion position
adjustment; but final assessment will be influenced by the
crownwheel tooth contact markings taken after. the
crownwheel to pinion backlash adjustment has been made.

TO ADJUST PINION BEARING PRE-LOAD

(1) With the selected pinion positioning shims ﬁtted
between the rear bearing outer cone and the carrier, instal
the bearing spacer and original adjusting washer to the
pinion. ’

NOTE: Do not instal the oil seal at this point, but lubricate
the bearings.

(2) Insert the pinion assembly into the carrier and
through the front taper bearing.

(3) Fit the pinion flange, washer and retaining nut
during the tightening of the retaining nut rotate the pinion
to seat the bearings.

NOTE: Tighten the retaining nut a little at a time checking
the bearing pre-load frequently to avoid exceeding the
specified bearing pre-load and retaining nut torque. (See
specifications for permissible limits on bearing pre-load and
nut torque. )

‘ retammg nut to the specified torque and secure with a new -

Rear Axle—?i -

If the preload becomes excessive before the nut: .~
maximum tightening rtorque is reached, substitute the
washer andfor -spacer for thicker ones to -relieve rhe -
pre-load.

(4) With the retaining nut tightened to the correct
torque, check the torque required to rotate the pm:on g
assembly with a pre-load measuring gauge. Lo

(5) If necessary, adjust the bearing pre-load to obtaina’ -
turning torque figure within the specified limits by ‘
replacing the washer and/or spacer from the available sizes..

NOTE: Reducing the overall length of the spacer and -
washer will increase the turning torque. Increasing the. - -, »
overall length will reduce the turning torque. When used

bearings are taken back into service the pre-load should be &
adjusted to the lower Iimzt CF

(6) Recheck the pinion position- to ensure that there T
has been no alteration in height.
{7} On final assembly, instal a new oil seal, tighten the \'

split pin.

TO ASSEMBLE AND ADJUST DIFFERENTIAL - o

o

(1) Instal the side gears and pinions together with. - %
mating thrust washers into their former positions in the
differential case. A :

(2) Instal the d1fferentlal shaft allgrung the hole in the .

]
(e 4

* shaft with the hole in the ‘case for the lock pin.

clearance.
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-NOTE: During the tightening procedure lightly tap each.

(3) Check the clearance by feeler gauge between the :
side gears and thrust washers. Clearance should be within =
the limits of 0.10 — 0.20 mm (0.004 — 0.008 in). If -+
necessary, replace the thrust washers to obtam the correct -

(4) Instal the differential shaft lock pin from the right '~
side of the case and secure in position by peening the hole.

(5) Position the crownwheel on the differential case
according to the marks made on dismantling. -

(6) Instal the crownwheel retaining bolts with new
lock plates. Tighten the bolts progressively a little at a time™ 77 7%
in a diagonal pattern to the specified torque. Secure the -, *
bolts by turning the lock plate tabs against the bolt heads.. -

bolt head to assist seating of the crownwheel on the case.

(7) Provided the original differential case and carrier” -
bearings assemblies are to be used, mount the differential :
case assembly, with the original pre-load shims between the '
carrier bearing inner cone and case, into the carrier.

NOTE: Operations {7} and {8} are only practical when the

dismantling check on tooth contact pattern, backlash and _

pre-load proved satisfactory. ¥
- However, if the differential case, or carrier beanngs
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have been replaced, or the differential checks proved
unsatisfactory, it will be necessary to adjust the differential
as follows.

{8} Instal the carrier bearing caps and nuts according
to the mating marks on the cap and housing. Tighten the
- -retaining nuts to the specified torque.

(9) Using a surface plate and dial indicator measure the
variation from standard width (standard width 17.5 mm,
0.689 in) of each carrier bearing when subject to a 2.5 kg
(5.5 1b) load. Variation should be in units of 0.001 in.

{10) Calculate the thickness of shims required for each
carrier bearing by the following equations:

Left side (T1) = (A—C+D—N+E) x 0.001 + 0.008

Righ side (T2) = (B- D N+F) x 0.001 + 0.008

Definition — location of letters and variation from
standard figures (in units of 0.001 in).

A = left side carrier bearing housing

B = right side carrier bearing housing

C + D = differential case - .

E + F = bearing width variation from standard for each

carrier bearing (in units of 0.001 in).

N = crownwheel.

Thickness of shims required for each carrier bearing
calculated by the equation will be in thousandths of an inch
(0.001 in).

NOTE: If the old carrier bearings are 1o be taken back into
service the pre-load required will be slightly less than that
for new bearing. To compensate for the old bearings reduce

the shim thickness already calculated by 0.03 — 0.07 mm
{0.001 — 0.003 in).

(11) Instal the selected shims on their respective ends
of the differential case and fit the carrier bearing inner cone
assemblies.

(12) With.the carrier bearing outer cones mated with
the correct inner cone assembly instal the differential in the
carrier using a soft-faced hammer, to tap the assembly in to
the bearing seats.

(13) Instal the carrier bearing caps and nuts according
to the mating marks on the cap and housing. Tighten the
retaining nuts to the specified torque.

(14) Check the crownwheel backiash as previously
described in TO DISMANTLE. If necessary adjust the
backlash by transferring the appropriate thickness of carrier
bearing shims from one side to the other according to the
requirement.

(15) Check the crownwheel run-out, if the run-out
exceeds specifications, remove the differential assembly,
detach the crownwheel from the case and check the contact
faces of the case and crownwheel for dirt or burrs. During
assembly ensure that the crownwheel is pulled down
squarely on the case. If the run-out still exceeds
spécifications a new crownwheel and pinion set will have to
be installed.

- (16) Carry out the tooth contact pattern check as
described previously in TO DISMANTLE. Provided pinion
height, backlash and pre-loads are correct the desired tooth
patterns will be obtained.

(17) Instal the assembly in the vehicle in the reverse
order of removal, filt with correct quantity and grade of oil.

MATING MARKS

VARIATION FIGURE

Carrier Bearing Housing Variation From Standard. {Units of 0.001 in),
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TO REMOVE

(1) Raise the rear of the vehicle and suppo.rt on stands.

(2) Loosen off and remove the rear wheel and brake

drum.

NOTE: It may be necessary to release the brake adjuster
several notches if the brake drum proves difficult to
remove. _

(3) Disconnect the handbrake cable and hydraulic
brake pipe at the rear of the brake backing plate. Plug the
pipe to prevent the loss of fluid or entry of dirt.

(4) Remove the nuts retaining the brake backing plate
to the axle casing through the holes provided in the axle
shaft flange.

(5) Withdraw the axle shaft from the axle casing using

a slide hammer and adaptor if necessary.

NOTE: Keep intact the end-float adiustment shims fitted
between the backing plate and casing.

TO RENEW AXLE SHAFT BEARING

(1) Remove the axle shaft as described above.

Method of Removing Rear Axle Shaft Bearing Retainer.
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3. AXLE SHAFT AND BEARINGS

(2) Place the axle shaft so that the bearing retaining
collar is resting on an anvil and, using a hammer and cold
chisel, make a cut in the top of the retaining collar.

NOTE: Use care not to damage the axle shaft with the
chisel if it is necessary to cut completely through the collar.
Usually it will be necessary to make shallow cuts only in
order to expand the collar sufficiently for it to be removed.

(3) Using a press and press plates, support the bearing
on the inner -race and press the axle shaft out.of the
bearing, or use special tool No. ST37130000 to pul the
bearing from the shaft.

-{4) Detach the bearing spacer, brake backing plate and
grease trap. .

(5) Clean all parts and check the condition of the axle
shaft for wear, damage or distortion.

(6) If necessary, remove the old oil seal from the axle
casing, grease the seal llpS of the new seal and instal into the
casing.

(7) Position the grease trap, brake backing p]ate
bearing spacer and bearing on the axle shaft.

(8) Press a new-bearing retaining collar onto the shaft
to secure the bearing; a load of 4—5 tons will be necessary
for collar installation.

TO INSTAL _ : '

(1) Pack the axle shaft bearing with suitable grea?fg:'and
smear the outer face of the retaining collar with greasé.

(2) Position the shims orlgmally removed on the brake
backing plate.

(3) Insert the axle shaft assembly into the rear axle
casing engaging the splines of the shaft and differential side
gear.

NOTE: Ensure that the oil seal lip is not damaged as the
shaft is passed through it.

(4) Instal and tighten the retaining nuts to secure the
assembly to the axle casing flange.

(5) Mount a dial gauge to the brake backing plate with
the gauge plunger bearing on the axle shaft flange and zero
the gauge. Check the end-float on the axle shaft which
should be within the limits of 0 — 0.1 mm (0 — 0.004 in).
_ (6) If adjustment to the shaft end-float is necessary,
add to or subtract from, the shims located between the
brake backing plate and axle casing until the correct
end-float is obtained.

(7) Connect the brake cable and hydraulic brake pipe

. and refit the brake drum.

(8) Adjust the braking system and bleed as descnbed
in the BRAKES section.

(9) Ensure that the rear axle oil level is correct, refit
the road wheel and lower the vehicle to the grotind.
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4. REAR AXLE ASSEMBLY

TO REMOVE AND INSTAL

(1) Jack up the rear of the vehicie and support it on
stands placed under the jacking points.

(2) Raise the axle housing and remove the road wheels.

(3) Disconnect the handbrake cable at the equaliser
lever.

(4) Mark across the pinion and universal joint flanges
to ensure assembly in the original position.

(5) Remove the four nuts and bolts connecting the
universal joint flange to the pinion flange, tie the shaft to
the underbody, out of the way. -

(6) Disconnect the hydraulic brake hose from the

three way connector on the axle casing and plug the
flexible hose to prevent loss of fluid and/or entry of dirt.
(7) Remove the shock absorber lower mounting
retaining nut on each rear shock absorber and detach them
from the spring seats.
(8) Unscrew and remove the securing nuts from each
of the spring U-bolts and detach the spring seats and pads.
(9) Lift the axle assembly and withdraw it from one
side clear of the vehicle or alternatively disconnect the rear
spring shackles and lower the assembly to the ground.
Installation is a reversal of the removal procedure but it
will be necessary to bleed the hydraulic brake system and
check the handbrake adjustment.

PART 2. REAR AXLE — 1200 ¢c¢ MODELS
1. DESCRIPTION

The rear axle is a semi-floating type with hypoid final
drive gears mounted in a detachable carrier.

The crownwheel and differential case assembly is
supported in the carrier by two tapered roller bearings, the
bearing, pre-load and crownwheel backlash is adjusted by
means of shims.

The dnive pinion is supported in the carrier by two
tapered roller bearings which are adjusted for pre-load by a
compressible spacer installed between the front and rear
bearing inner cone assemblies.

“Pinion height in relation to the crownwheel is
controlled by a washer located between the rear bearing
inner cone and the pinion head.

Axle shaft bearings are the pre-lubricated ball type
which require no lubrication in service and are retained to
the shafts by means of coliars. End-float in the axle shafi
assembly is adjusted by shims located at the brake backing
plate.

With the removal of the axie shafts, the differential
carrier assembly can be detached from the axle without
removing the axle casing from the vehicle.

It is important to note that adjustment figures stamped
on the final drive components are in units of 0.01 mm
which must be taken into consideration when calculating
the various differential and pinion adjustments.

2. PIFFERENTIAL CARRIER ASSEMBLY

TO REMOVE AND INSTAL

(1) Raise the rear of the vehicle and support on axle
stands. '

(2) Loosen off and remove the rear wheels and brake
drums.

(3) Disconnect the handbrake cables and hydraulic
brake pipes at the rear of the brake backing plates. Plug the
pipes to prevent the loss of fluid and entry of dirt.

(4) Remove the nuots retaining the brake backing plates
to the axle casing through the holes provided in the axle
shaft flange. ]

(5) Withdraw each axle shaft assembly from the axie
casing using a slide hammer and adaptor if necessary.

(6) Take out the oil drain plug and drain the
differential oil into a suitable container.

(7) Mark across the flanges of the pinion and rear
universal joint, take out the four securing bolts and nuts to
release the propeller shaft.

(8) Remove the nuts retaining the differential carrier
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assembly to the axle casing and withdraw the assembly.
Installation is a reversal of the removal procedure but it
will be necessary to bleed the brake hydraulic system.

TO DISMANTLE

NOTE: Before dismantling the assembly, carry out the
Jollowing checks. The information gained from the checks
will prove helpful when assembling the unit.

» L]

L

(d) Check the tooth contact of the crownwheel and
pinion by applying a thin coating of red lead and engine oil
to both sides of six or eight of the crownwheel teeth.

(b) Rotate the pinion both ways, placing a bar
between the differential case and the carrier to apply a load
to the gear. teeth and so obtain a good marking. If the
pinion height, bearing pre-load and backlash are correct the
area of contact should be as shown in the teeth marking
llustration.

‘(¢) The margin above and below the area of contact



should be the same and the contact margin should wun . .

approximately three quarters of the tooth length check the
patterns on both sides of the tooth.

(d) Mount a dial indicator gauge on to the differential
carrier housing so that the plunger is in contact with and at
right angles to, the heel of a crownwheel tooth, then zero
the dial gauge.

{e) Hold the pinion firmly and rock the crownwheel
back and forth to check the backlash on the dial gauge.
Check the backlash at approximately three positions
around the crownwheel. Backlash is correct when within
the limits of 0.10 — 0 15 ram (0. 004 — 0.006 in).

NOTb Havmg completed the foregomg checks dzsmantle'

the assembly as follows

(1) Take out the carrier- bearrng cap bolts and detach
the caps. Check that the’ caps are marked in‘relation to the

carrier to ensure installation in their original positions.

(2) Lift out the differential assembly from the carrier *

but ensure that the beanng outer cones are kept with their
respectwe bearmgs O
NOTE: To fac:lzmre assembbf carry out rhe followmg
check.

(a) Using a pre-load measurmg gauge or spring scale
and cord, check the torque required to rotate the pinion, at
the ﬂange end. Torque required should be within the limits
of 4 5 kgfcm (3.5 — 4.3 in/Ib). Notg the reading.

(3) With the pinion flange held to prevent it from
turmng, remove the flange retammg nut and washer

CROWNWHEEL BOLTS OUTER CONE

A,
0

LOCK PLATE

DIFFERENTIAL CASE
" AND BEARINGS

~ +SPACER

DRIVE PINION

E)rploded Vievlr of Differential Final Drive Components.

BEARING CAP.
OUTER CONE'

CAP BOLTS wa—m u':'o:n.

0'

BEARING

=n 2 car BoLTS
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. (4) Using a suitable puller withdraw the pinion flange
from the end of the pinion shaft.

(5) Using a soft metal drift, tap the pinion shaft with
rear bearing inner cone and rollers and bearmg spacer out of
the differential carrier housmg

(6) Working through ‘the rear bearing outer cup, drift
out the front bearing inner cone and rollers a.nd the plmon
flange oil seal. ‘ :
NOTE: Unless replacement of the pinion taper begrings is
intended do not remove the raper bearmg outer cones from
the carrier.

Provided replacement of the pmron is-not requtred do
not remove the rear bearmg inner cone assembly from the

- pinion.”

If, however, replacement of one or both of the above 1s

. requtred contmue dzsmanrlmg as follows

an e

(7 Usmg a suitable puller or a press, remove the rear

". taper- bearing inner cone assembly and adjusting washer

from the pinion.
(8) Draw or press the taper bearmg outer cones from'
the carrler )
Vot . O .l' :
NOTE: Before dzsmmthng the dtfferennal check the carrier
bearings at each end of thé dszerennal case, Provided the

‘bearings are fit for further servrce do nor remove them

from posttton -
v e

(9) Mark the position of the crownwheel m relatron fo
the differential case. e

(10) Release the locks from the’ crownwheel retalmng
bolts and remove the bolts and crownwheel.-  *

(11) Knock out the differential skaft Iock pin from the
crownwheel side of the differential case.

(12) Knock .out the differential shaft and remove the

" pinions and side gears together with the thrust washers

NOTE: It is important that each 'pir'rt'on and S‘t'de 'gear';
together with its thrust washer, is marked in relation to the

‘ dafferennal case to ensure original mstallat:on on assembly

-

\ «— CARRIER

FLANGE  NUT

Q@

\
WASHER_

- COMPRESSIBLE SPACER

éEAHING

BEARING CAP [

Yoo
OUTER CONE

© OIL SEAL
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Exploded View of Differential Case Components.

THRUST WASHER -

od

THRUST WA.SHER

(13) If necessary for bearing replacement or bearing
pre-load or backlash setting, use a suitable puller and draw
the carrier bearings from each side of the differential case.
Note the adjusting shims between the bearings and case.

TO CLEAN AND INSPECT

(1) Wash all components in a cleaning solvent and
blow dry with compressed air.

(2) Check the crownwheel and pinion for wear, pitting
or damage.

NOTE: Crownwheel and _pinion are supplied as matched
sets only, therefore damage to one item requires the
replacement of both.

(3) Check the differential carrier bearings for wear,
pitting or damage. If a bearing is faulty, renew the complete
bearing, comprising inner cone, rollers and outer cup.

(4) Check the pinion taper bearings and -renew as
described in (3).

(5) Examine the diffefential pinion and side gear teeth
and thrust faces for wear, pitting or damage. Check that the
thrust washers are in a serviceable condition.

(6) Check the differential shaft for wear, pitting or
damage. Replace parts listed in (5) and (6) 1f not in
serviceable condition.

BEARING

DRIVE PINION
SPACER

DIFFERENTIAL

Q %QFINION DIFFERENTIAL SHAFT  PINION

" QUTER CONES

LOCK PIN

I THRUST WASHER CARRIER BEARING

—~=— SIDE GEAR

(Sark
@ -=—— THRUST WASHER

{7) Examine the differential case for damage and/or
distortion and renew if necessary. Check also the pinion
and side gear thrust faces in the case for wear andfor
pitting.

(8) Ensure that all shJ.ms and spacers are free of
damage.

TO ASSEMBLE AND ADJUST DRIVE PINION

Where the old pinion and bearings are serviceable and
the tooth contact, tuming torque and backlash checks
made on dismantling are satisfactory, then assembly is a
reversal of the dismantling procedure.

If any of the above factors proved incorrect on lhe
check it will be necessary to carry out the appropriate
adjustment as described in this section.

This is not the case however, when a new pinion (and
crownwheel) is to be installed and/or the bearings renewed.
Adjustment. of the pinion position and bearing pre-load
then becomes essennal

There are two methods of obtaining the correct pinion
position, which is regulated by the washer located between
the_rear bearing inner cup and pinion head. One method
re‘qthres the use of an arbor and gauge k1t to calculate the

Exploded View of Drive Pinion Components.

oIL SEAL

i C Xl ? %

BEARING FLANGE

B COMPRESIBLE SPACER
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MATED PAIR NUMBERS

s

Crown wheel and Pinion Mating Numbers and Pinion Head Vanatlon from Standard Flgure (Units of 0.01 mm).

thickness of washer required. The second method entails Deﬁmtlon
the alteration of the existing washer thickness to W = thickness of adjusting washer fitted.
compensate for the new pinion head variation, using the old N = clearance figure obtained in (6) with feeler gauges.
pinion head variation as a guide. H = pinion head variation figure on the pinion head. '
Note that the pinion head variation from’ standard T = thickness of washer required to correctly position
figure is given in units of 0.01 mm., : pinion.
Example:
To Adjust Pinion Position o W =295 mm
Method 1. (With special tools) ) ) N=0.4mm
’ H=-1
“(1} Instal the front and rear bearing outer cones to the Therefore: ‘
carrier. 295+04 —(-1x001)—-02=3.16 mm
(2) Instal the rear bearing inner cone assembly and Thickness of washer’ required to-correctly position
original adjusting washer to the dummy pinion. pinion is 3.16 mm (0.1244 in). -
(3) Fit the dummy pmlon to the carrier arid mstal the (8) Remove the dummy pinion assembly from: the
front taper bearing and the pinion flange. . carrier and withdraw the rear bearing inner cone and old
adjusting washer from the dummy pinion.
NOTE: Do not instal the bearing pre-load spacer at this ‘ - (9) Instal the washer as calculated to the pm1on and
point. refit the rear bearing inner cone.

(4) Instal and tighten the flange retaining nut until the
correct initial turning torque of the pinion. is obtained (see
specifications). This should be checked with a pre-load
‘measuring gauge or spring scale and cord.

(5) Mount the arbor into the differential case carrier
bearing bores $o that the gauge rod is directly over the
pinion head.

{6} Using fecter gauges, check the clearance between
the pinion head and the tip of the gauge rod and note the
measurement, o

(7) Calculate the thickness of washer required, to
obtain correct pinion position, from the following
equation:

NOTE: Ensure that the chamfer on the adjusting washer is
towards the pinion head.

To Adjust Pinion Position
Method 2. (Without special tools)

In the event of the arbor and gauge kit not being
available it will be necessary to use the washer removed
from behind the rear bearing inner cone plus or minus, as
the case may be, the figure etched on the new pinion as a
starting point for pinion position adjustment. This method
of adjustment entails assembling the pinion and adjusting
pinion bearing pre-load, fitting crownwheel and differential
W+N—-(Hx0.01)-02=T (in mm) ' assembly, and adjusting the backlash and taking teeth
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markings with red lead or engineers” blue. This is 2 trial and
error method until a satisfactory marking is obtained.

If a new crownwheel and pinion are 10 be fitted with
the old pinion bearing it is a relatively simple matter to
calculate the thickness of the pinion positioning washer, if
the washer from the old pinion is kept intact and used
again, taking into consideration the markings on the old
and new pinions.

Example 1:

If both pinion markings are O or zero, the original
washer will be correct.

If the old pinion marking is 0 or zero and the new
pinion marking is +2, then 0.02 mm must be
SUBTRACTED from the original washer thickness:

Again, if the new pinion mark is —2. then 0.02 mm
must be ADDED to the original washer thickness to give
the correct pinion position.

Example 2:

Where the old pinion marking is —2 and the new pinion
marking is +2, the position is slightly more complicated.

As 0.02 mm was added to the washer thickness for a
zero marked pinion to compensate for the —2 mark on the
old pinion head, the 0.02 mm must now be subtracted from
the present washer thickness and a further 0.02 mm
subtracted for the +2 marking on the new pinion head.
Thus, 0.04 mm should be subtracted from the washer
thickness when replacing an old pinion marked —2 with a
new pinion marked +2. '

The pinion head thickness as calculated in the previous
paragraph is an accurate starting point for pinion position
adjustment, but final assessment will be influenced by the
crownwheel tooth contact markings taken after the
crownwheel to pinion backlash has been made.

TO ADJUST PINION BEARING PRE—-LOAD

(1) With the selected pinion positioning washer fitted
between the rear bearing inner cone and pinion head, instal
a new bearing spacer to the pinion.

NOTE: Ensure that the chémfer on the adjusting washer is
towards the pinion head. ‘

(2) Instal a new oil seal in the carrier and insert the
pinion assembly into the carrier and through the front taper
bearing and oil seal,

NOTE: Lubricate the oil seal lips and bearings bur ensure
that the pinion thread, nut and washer are free of oil or
grease.

(3) Fit the pinion flange, washer and retaining nut,
during the tightening of the retaining nut rotate the pinion
to seat the bearings. :

NOTE: Tighten the retaining nut a little ar g time checking
the bearing pre-load frequenily to avoid exceeding the
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specified bearing pre-load and retaining nur rorque {see
specifications for permissable limits on bearing pre-load and
nut lorque).

Do not slacken back the flange retaining nut if the
specifled bearing pre-load is exceeded, i1 Is essential in this
case to renew the compressible bearing spacer.

(4) Recheck the pinion position to ensure that there
has been no alteration in height.

TO ASSEMBLE AND ADJUST DIFFERENTIAL

(1) Instal the side gears and pinions together with
mating thrust washers into their former positions in the
differential case.

(2) Instal the differential shaft aligning the hole in he
shaft with the hole in the case for the lock pin.

(3) Check the clearance by feeler gauge between the
side gears and thrust washers. Clearance should be within
the limits of 0.10 — 0.20 mm (0.004 — 0.008 in). If
necessary, replace the thrust washers to obtain the correct
clearance.

(4) Instal the differential shaft tock pin from the right
side of the case and secure in position by peening the hole.

(5) Position the crownwheel on the differential case
according to the marks mmade on dismantling.

(6) Instal the crownwheel retaining bolts with new
lock plates. Tighten the bolts progressively a little at a time
in a diagonal pattern to the specified torque. Secure the
bolts by turning the lock plate tabs against the bolt heads.

IDENTIFICATION LETTER AND VARIATION FIGURE

Carrier Bearing- Housing Variation from Standard Figures
(Units of 0.01 mm).



Differential Case Variation from Standard Flgures (Units of
0.01 mm).

NOTE: During the tightening procedure lightly tab each
bolt head to assist seating of the crownwheel on the case.

{7) Provided the original differential case and carrier
bearing assemblies are to be used, mount the differential
case assemnbly, with the original pre-load shims between the
carrier bearing inner cones and case, into the carrier.

(8) Instal the carrier bearing caps and bolts according
to the mating marks on the cap and housing. Tighten the
retaining bolts to the specified torque.

NOTE: Opérations (7) and (8) are only practical when the
dismantling check on tooth contact pattern, backlash and
pre-load proved sansfactory

However, if the dszerennal case, or carrier bearings
have been replaced, or the differential checks proved
unsatisfactory, it will be necessary to adjust the differential
as follows.

(9) Using a surface plate and dial indicator measure the
varation from standard width (standard width 17.5 mm,
(0.689 in) of each carrier bearing when subject toa 2.5 kg
(5.5 Ib) load. Variation should be in units of 0.0] mm.

{(10) Calculate the thickness of shims required for each
carrier bearing by the following equations:

Left side (T1)=(A - C+D+E)x0.01 +0.2

3.
TO RENEW OIL SEAL AND/OR PINION FLANGE
(1) Raise the rear of the vehicle and support on stands

under the axle housing, or raise the complete vehlcle ona
hoist.

(2) Remove both axle shaft and bearing assemblies .

from the axle housing, as described under AXLE SHAFT
AND BEARING — TO REMOVE.

Rear Axle—15

Right side (T2)=(B—-D +F)x 0.01 + 0.2
Definition — location of letters and variation from
standard figures (in units of 0.01 mm).
= left side carrier bearing housing
B = right side carrier bearing housing
C + D = differential case :
E + F = bearing width variation from standard for each
carrier bearing (in units of .01 mm). -
Thickness of shims required for each carrier bearing
calculated by the equation will be in hundredths of a
millimetre (0.01 mm).. A '

NOTE: If the old carrier bearings are to be taken back into
service the pre-load required will be skightly less than that
for new bearing. To compensate for the old bearings reduce
the overall shim thickness aiready calculated by 0.03 —
0.07 mm {0001 — 0.003 in)

(11) Instal the selected shims on their respective ends
of the differential case and fit the carrier bearing inner cone
assemblies.

(12) With the carrier bearing outer cones mated with
the correct inner cone assembly, instal the differential in
the carrier using a soft faced hammer, to tap the assembly
in to he bearing seats.

(13) Instal the carrier bearing caps and bolts according
to the mating marks on the cap and housing. Tighten the
retaining bolts to the specified torque.

(14) Check the crownwheel backlash as previously
described in TO DISMANTLE. If necessary adjust the
backlash by transferring the appropriate thickness of carrier
bearing shims from .one side to the other according to the
requirement.

(15) Check the crownwheel run-out, if the run-out
exceeds specifications, remove the differential assembly,

. detach the crownwheel from the case and check the contact

DRIVE PINTON OIL
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faces of the case and crownwheel for dirt or burrs. During
assembly ensure that the crownwheel is pulled down
squarely to the case. If the run-out still exceeds
specifications a new crownwheel and pinion set will have to
be installed.

{16) Carry out the tooth contact pattern check as
described previously in TO DISMANTLE. Provided pinion
height, backlash and pre-loads are correct the desired tooth
patterns will be obtained.

(17) Instal the assembly in the vehicle in the reverse
order of removal, fill with correct quantity and grade of oil.

SEAL

(3) Mark the relative position of the pinion tlange and
propeller shaft flange if not previously marked and remove
the retaining bolts, support the propeller shaft to the
underbody clear of the pinicn flange.

NOTE: As the tension of the lip of a new pinion oil seal on
the seal surface of the pinion flange will be greater than
that of the original component, particularly if a new flange’
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is also being installed, ir will be necessury 1o calculate the
overall pre-load to ensure that after reassembly the actual
pinion  bearing pre-load is the same us originally. This
calculation is carried out during the following operations.

(4) Using a suitable pre-load measuring gauge, measure
the overall torque required to rotate the drive pinion at the
flange before loosening the flange securing nut, and make 2
record of the figure obtained.

(5) Undo the pinion flange retaining nut
approximately three complete turns and, using a suitable
puller, draw the flange along the pinion shaft to abut the
retaining nut.

(6) Tighten the flange retaining nut until there is a
slight end-float in the pinion shaft bearings.

NOTE: This will relieve the assembly of any pinion bearing
pre-load, but will maintain the side bearing pre-load and the
forque necessery fo tum the pinion assembly against the
retarding effect of the old oil seal

(7) Again using a pre-load measuring gauge, measure
the torque required to rotate the pinion at the flange end,
with negative pinion bearing pre-load as in operation (4),
and record the figure obtained.

(8) Undo and completely remove the pinion flange
retaining nut and washer, and again using a suitable puller
withdraw the flange from the pinion shaft.

(9) Prise the defective seal assembly out of the
differential carrier bore and discard.

{10) Clean the recess for the new seal in the end of the
carrier bore and the splines on the end of the pinion shaft.

NOTE: Ensure that no foreign matter finds its way into the
front pinion bearing or a false pre-load setting will be
obtained.

{11) Apply a light- coating of suitable sealing
compound to the outer surface of a new pinion oil seal,
position it in the bore of the differential carrier so that the
lip of the seal faces the pinion bearing, and tap it fully into
place.

NOTE: The new seal should be allowed to stand immersed
in light engine oil for at least one hour before installing,

(12) Apply a coating of non-hardening sealing
compound to the inner splines of the pinion flange.
position the tlange on the end of the pinion shaft, and fit
the washer and a new nut on the threaded end of the pinion
shaft.

NOTE: Renew the pinion flange if the splines dre a loose fit
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on the shayt or if the seal surfuce of the flange is grooved or
rough. A new flange should be a reasonably tight fit on the
shaft splines.

(13) Hold the flange against rotation and carefully
tighten the pinion retaining nut until there is just a slight
end-float in the pinion shaft and hearings.

(14) Using # pre-load measuring gauge, measure the
torque required at the flange end to rotate the pinion, with
negative pinion bearing pre-load, but with the original
pre-load on the carrier side bearings, plus the retarding
cffect of the new pinion seal and, if fitted, the new pinion
flange. Record the figure obtained.

(15) Subtract the figure obtained  in operation (7)°
from that obtained in operation (14) and add the result to
the figure obtained in operation (4).

(16) The result, calculated in operation (15) will be
the overall pre-load required at the pinion flange when the
assembly is correctly adjusted.

(17) To apply the overall pre-load (see operations (15)
and (16)). hold the pinion flange against rotation and very
carefully tighten the flange retaining nut to just remove the
bearing end float. Rotate the assembly to correctly seat the
pinion bearings.

(18) Continue to tighten the flange retaining nut
carefully, a fraction of a turn at a time, alternatively
checking the overall pre-load at the pinion flange, until the
pre-load gauge reading is as detailed in operation (16).

NOTE: It is most important to adhere strictly to the
Instructions given in operation {18} to avoid exceeding the
calculated overall pre-load by tightening the retgining nut
beyond this point and over-compressing the special spacer
between the inner cones of the pinion bearings. In the event
of the pinion bearing pre-load figure being exceeded by
overtightering the flange nut, it will be necessary to remove
the pinion flange and oil seal again, and withdraw the front
pinion bearing inner cone, instal a new collapsible spacer
dand re-instal the beuaring cone, il seal, pinion flange with
washer, and a new nut, and carry out operations (17) and
{18} again.

(19} When the calculated pre-load has been correctly
applied to the assembly, connect the rear universal joint
flange to the pinion flange, then instal and tighten the bolts
and self-locking nuts.

(20) Insta! both rear axle shaft and bearing assemblies
in the axle housing and fit the brake drums and road wheels.
Adjust the brake shoes.

{21) Check the lubricant level in the rear axle and top
up with the correct grade if necessary.

(22) Check the differentiat housing breather to make
sure it is clear.

(23) Lower the vehicle to the floor.
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TO REMOVE .

(1) Raise the rear of the vehicle and support on stands.
(2) Loosen off and remove the rear wheel and brake
drum.

NOTE: It may be necessary to relegse the. brake adjuster
several hotches if the brake drum proves difficult to

remnave,

(3) Disconnect the handbrake cable and hydraulic

brake pipe at the rear of the brake backing plate. Plug the

pipe to prevent the loss of fluid or entry of dirt.

(4) Remove the nuts retaining the brake backing plate
to the axle casing through the holes provided in the axle
shaft flange.

(5) Withdraw the axle shaft from the axle casing using
a slide hammer and adaptor if necessary.

NOTE: Keep intact the end-float adjustment shims fitted
between the backing plate and casing.

"TO RENEW AXLE SHAFT BEARING

{1) Remove the axle shaft as described above.

(2) Place the axle shaft so that the bearing retaining
collar is resting on an anvil and, using a hammer and cold
chisel, make a cut in the top of the retaining collar.

NOTE: Use care not to damage the axle shaft with the
chisel if it is necessary to cut completely through the coliar.
Usually it will be necessary to make shallow cuts only in
order to expand the collar sufficiently for it to be removed.

(3) Using a press and press plates, support the bearing
on the inner race and press the axle shaft out of the
bearing, or use special tool No. ST37130000 to pull the
bearing from the shaft.

(4) Detach the bearing spacer, brake backing plate and
grease trap. ,

P

_ REAR
TO REMOVE AND INSTAL

(1) Jack up the rear of the vehicle and support it on
stands placed under the jacking points. '

(2) Raise the axle housing and remove the road wheels.

3) Dlscormect the handbrake cable at the equaliser
lever.

(4) Mark across the plnlOl‘l and universal joint flanges
to ensure assembly in the original position.

AXLE

(5) Remove the four nuts and bolts connectmg the -

universal joint flange to the pinion flange, tie the shaft to
the underbody, out of the way.
(6) Disconnect the hydraulic brake hose from the
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SHAFT AND REARING

)

(5) Clean ali paris and check the condition of the axle
shaft for wear, damage or distortion.

(6) If necessary, remove the old oil seal from the axle
casing, grease the seal lips of the new seal and instal into the
casing, -

(7) Position the grease trap, brake backing plate,
bearing spacer and bearing on the axle shaft.

(8) Press a new bearing retaining collar onto the shaft
to secure the bearing; a load of 4 — 5 tons will be necessary
for collar installation. :

TO INSTAL o

(1) Pack the axle shaft bearing with suitable grease and
smear the outer face of the retaining collar with grease:

(2) "Position the shims originally removed on the brake
backing plate.

(3) Insert the axle shaft assembly into the rear; axle
casing engaging the splines. of the shaft and cllfferennal side
gear. - :

NOTE: Ensure that the oil.seal iip is not damaged as the
shaft is passed through it. . ‘

(4) Instal and tighten the retaining nuts to secure the
assembly to the axle casing flange.

(5) Mount a dial gauge to the brake backing plate with
the gauge plunger bearing on the axle shaft flange and zero
the gauge. Check the end-float on the axle shaft which
should be within the limits of 0 — 0.1 mm-(0 — 0.004 in}).

(6) If adjustment to the shaft end-float is necessary,
add to or subtract from the shims located.between the
brake backing plate and axle casing until the correct
end-float is obtained.

(7) Connect the brake-cable and hydraulic brake pipe
and refit the brake drum.

(8) Ad]ust the braking system and bleed as described
in the BRAKES section.

(9} Ensure that the rear axle oil level is correct, ref t
the road wheel and lower the vehicle to the ground.

ASSEMBLY

three way connector. on the axle casing and plug the
flexible hose to prevent loss of fluid and/or entry of dirt.
{7} Remove the shock absorber lower mounting
retaining nut on each rear shock absorber and detach them
from the spring seats.
(8) Unscrew and remove the securing nuts from each
of the spring U-bolts and detach the spring seats and pads.
(9) Lift the axle assembly and withdraw it from one
side clear of the vehicle or alternatively disconnect the rear
spring shackles and lower the assembly to the ground.
-~ Installation is a reversal of the removal procedure but it
will be necessary to bleed the hydraulic brake system and
check the handbrake adjustment.
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6. REAR AXLE FAULT DIAGNOSIN

1. Rear wheel noise.

(a).

(b)
©

(d)
(€)

Possible cause
Wheel loose on axle flange.

Defective brake components (shoes or wheel
cylinder).

Worn or defective axle shaft bearing, lack of
lubrication.

Bent axle tube or shaft.

Wheel cut of balance or bent.

2. Final drive gear noise.

(2)
(b)
©
(@
(e}
(H
(2)
(h)

@

Possible cause

Faulty pinion bearings.
Faulty differential carrier bearings.
Lack of lubrication.

Incorrectly adjusted crownwﬁeel and pinion.

Incorrectly adjusted bearing pre-load (pinion or
carrier bearings).

Excessive noise or grind under load.

Excessive noise or grind on overdrive.
Excessive noise on coast.

Bent axle housing.

3. Excessive h:acklash in differential.

(a)
(b)
(c)
(d)

(=)

Possible cause

Looseness between axle shaft and differential
side pear splines.

Worn differential side gear thrust washers.
Worn differential pinion thrust washers.

Excessive backlash between differential side gears

and pinions.
Excessive wear between differential shaft and
pinions andfor shaft bore in carrier housing.

4. Repeated axle shaft breakage,

(a)
(b
(c)
(d)

Possible cause

Bent axle housing.

Repeated over loading.

Abnormal clutch operation.
Incorrectly torqued axle shaft bearing
retaining plate nuts.
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Remedy

Check condition of axle and wheel and tighten or
renew component.
Renew fauity components.

Renew faulty components.

Renew axle housing and/or shaft.
Check and rectify wheel balance or renew or true-up.

Remedy

Renew pinion bearings and readjiist gears.

Renew carrier bearings and readjust gears.

Check condition of assembly, flush and renew
lubricant.

Check condition of gears and readjust or renew as
mated pair.

Check condition of assernbly, adjust bearing pre-load
or renew faulty components.

Overhaul assembly and renew faulty components.
Overhaul assembly and renew faulty components.
Faulty final drive gears and adjustment. Renew and
readjust.

Renew housing and faulty components.

Remedy
Check and renew axle and/or side gears.

Check and renew differential side gear thrust washers.
Check and renew differential pinion thrust washers.
Check condition of gear and pinion teeth and renew
gear and/or pinion thrust washers.

Check and renew faulty components.

Remedy

Check and renew housing.

Revise load capacity.

Revise driving habits or check condition of clutch.
Tighten axle shaft bearing retaining nuts to specified
tightening torque.



'STEERING

SPECIFICATIONS
Type oo Recirculating “Ball nut balls:
' ball nut and Number .............. ... oot 33
waorm Size —new .............. .. 5.556 mm
3 O 150 : 1 . (0.218 in)
Preload adjustment: ' Oil capacity - ... . ................. 0.23 litre
" Steering worm shaft .. ............ Steel shims ' (0.405 Imp pts)
Sector shaft end thrust . ........... Steel shim and . (0.486 US pts)
screw Qilgrade .. ... ... ... ... ........ SAE 90 EP
Shim thickness: S
Five sizes for worm shaft .. ........ 0.05 — 0.20 mm TORQUE WRENCH SETTINGS
(0.002 — T
0.008 in) Column flange fixing bolts .......... 2.8 kg/m
Four sizes for sector shaft ......... 1515 —1.655 mm T (20 ft/lb)
' (0.059 — Balf studnut ..................... " 5.0 kg/m
: 0 065 in) : ‘ , (36 ft{Ib)
Collapsible steenng column Sector shaft to pitman arm nut . ... ... 14.0 kglm
bush .......................... 005 0.10 mm : : : (101 ft/tb)
(0. 002 — [dlerarmnut . ... ... 6.3 kg/m
| 0.004 in) _ (45 ft/lb) *
Sector shaft end play ............... 005 mm Gear housing fixingbolts . .. ......... 2.6 kg/m
(0.002 in) (19 ft/tb)
Steermg wheel turnmg torque - Idler arm fixing bolts . .............. 2.6 kg/m
minus sector shaft «.....0 ... 5.0 kgfem ' - . (19 ft/lb)
. (69 injoz) Steering wheel lock nut . ............ 3.5 kgfm
.- ' ‘ (25 ft/1b)
1. DESCRIPT-ION

The steering gear is the worm and re-c1rculatmg ‘ball
type.

. The steering shaft at the worm end operates in two ball
tl'_lrust bearings and at the steering wheel end in a plastic
bush. ) '

The sector shaft operates in bronze bushes and has an
oil seal at its lower end.

"A three toothed sector on the upper end of the sector
shaft engage a sector on the side of the ball nut.
© There are 60 stee] balls in the ball nut, 5.556 mm
(0.218 in) in diameter.

The steering worm shaft bearing adjustment is
controlled by shims between the steering box and the
steering column flange. ‘

Sector shaft end thrust is controlled by an adjusting

| 2.
TO REMOVE (Column Gear Change)

(1) Disconnect the lead at the positive terminal of the
battery.

(2) Unscrew the two horn ring emblem retaining
screws and lift off the hom ring,

(3) Remove the steering wheel retaining nut and
withdraw-the steering wheel. .
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screw and lock nut in the top cover and attached to a
recessed slot in the upper end of the sector shaft.

"The steering gear linkage comprise§ a steering
connecting rod, conriected by a ball jeint at one end to the
steering gear pitman arm and at the other end to the"idler
arm, which in tum pwots on a bracket attached to the
underbody frame.

An adJustable tie-rod on either side of the steering
linkage is attached by ball joints at its inner end 'to the
connecting rod and at its outer-end to the steering arm
attached to the brake backing plate. These tie-rods are a
means for setting the alignmént for the front wheels
(toe-in) and must both be the same length, to maintain the
steering box on centre when the front wheels are in a
straight ahead position. =

STEEBING GEAR ASSEMBLY

(4) Remove the column shell retaining bolts and shell.
Loosen ‘the . trafficator clamp screws, disconnect the
electrical plug and slide the trafficator switch off the
steering column complete with the column shell cover.

(5) Remove the  two bolts connecting the steenng
column to the facia.

(6) Remove the dust cover screws connectmg the cover
to the floor.
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(7) Release the gear shift control rod circlip at the
support bracket at the top of the control rod.

(8) Remove the E-clip and pin retaining the gear
change fever to the control rod and detach the Iever and
bush.

(9) Working at the steering box end of the linkage,
disconnect the gear change rods from the control levers by
removing the split pin and flat washer on each of the rod
trurninions.

(10} Take out the lower support bracket retainer bolt
and detach the control rod lever retainer.

(11) Place all linkages to one side and secure. .

(12) Remove thé lower change speed lever anci bush by
‘sliding off thé lower énd of the contibl rod.

(13) Pull down on the control rod.and remove the
control lever actuating pin.

(14) Press down on the control rod insert and
disengage from the bracket on the upper end of the steering
column. Withdraw the insert bush and sprmg frqm the end
of the control rod.

(15) Withdraw the control rod from the drivers
compartment of the vehicle.

(16) Dlsconnect the steering linkage connecting rod at
the steermg gear pitman arm ball joint.

(17) Remove the’ three retaining bolts securing the
steering box to the body.

(18) Withdraw the steering box from the engine
compartment

TO DISMANTLE

(1) With the steering box removed from the vehicle as
already described, remove the filler plug, turn the box
upside down and drain off the oil.

(2) Remove the pitman arm retaining nut and sprmg
washer. Using a suitable puller, remove the pitman arm.

NOTE: Prior to removal, ensure that the pitman arm is -

marked in relation to the sector shaft. This will-facilitate
assembly.

(3) Loosen the sector shaft ad]ustmg bolt lock nut and
back off the adjusting bolt. : -

(4) To remove the sector shaft from the housing,
remove the four retaining bolts attaching the cover to the.
housing and remove the cover and sector shaft. Unscrew the
adjusting bolt out of the cover and lock nut and slide the
adjusting bolt and shim out of the upper end of the sector
shaft.

(5) Take out the four retaining bolts securing the
steering column tube flange to the housing, Withdraw the
column assemb]y Do not allow the ball nut to rotate on
the worm as damage will be incurred to the ball guides.

NOTE: The cover plate shims are situated with a gasket on
the cover plate. Ensure that the shims are not damqged
during dismantling procedure. Store shims and gasket ina
sdfe place for reassembly. ‘

(6) Remove the worm shaft from the column tube.

{7) Remove the upper bearing outer cup from the
column tube tlange with a suitable puller.

(8) Remove the lower bearing outer cup from the
steering box with a suitable puller.

(9) Remove the sector shaft oil seal from the steering
box.

(10) Before dismantling ball-nut and worm shaft,
check for correct alignment and excessive wear.

(11} Remove the clamp fitted to the ball guide tubes
and withdraw the ball guide tube from the ball nut. Empty
the balls into a suitable coniainer.

(12) Invert the nut and rotate the column left to right
until ali 38 balls have been removed from the nut. Having
removed the balls, the nut can be withdrawn from the
column.

+

TO CLEAN AND INSPECT

(1) Wash all components in cleaning solvent and dry
off. ' '

(2) Check the steering worm shaft bearing inner cones
for wear or pitting

(3) Check the outer cups and balls of the steering
worm shaft bearmgs for.wear and pitting.

(4} Check the ball nut and track guides and balls for
wear o1 plttmg

{5) Check the ball tracks on the steering worm for
wear and pitting.’

"(6) Check the sector shaft bushes for wear and
ailg_nment

(7) Check the ball nut sector teeth for wear and
chippirig.

(8) Check the adjusting bolt head and shim for
wear or damage

(9) Replace all worn or faulty components as found
necessary.

TO ASSEMBLE

(1) Fit the ball nut to the worm with the ball guide
holes uppermost.
~(2) Place 19 batls in each of the two holes on the same
side qf the nut. As the balls are being fitted turn the worm
shaft gradually away from the holes until the 38 balls are
mstalled

NOTE If the balls are stopped by the end of the worm, use
a clean punch or rod to hold down the balls previously
fitted and turn the shaft in the opposite direction until the
passage 1s clear.

Add remainder of the balls, filling the circuit fully.
(3) Instal the remaining 22 balls in the guide tubes —
11 to each tube. Hold the guides together and plug with

petroleum ]elly ready for installation.
(4) Fit the guide tubes to the guide holes of the ball
nut. o ’
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"
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Explodéd View of Steering Gear Components. 1200 Mo_del Shown
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LOENUT
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BOLTS

SHIMS

GASKET ¢ ASKET

7
b’
FILLEFI PLUG
ADJUSTING BOLT

@

g HOUSING

PITMAN ARM

Typical alsoé of 1000 Models E xcept for Collapsible Column..

(5) Fit the ball guide retdmmg clamp to the ball nut
and secure with two screws.

(6) When replacing - the sector shaft bushes in the
steering box, press the new bushes into position so that'the
plain end of the bush is flush with the oil seal shoulder in
the bore housing.

(7) Press the ofl seal into the housing. Ensure that the
oil seal is lightly lubricated with a suirable grease.

(B) Fit the bearing cups to the column tube and
steering box. Fit the worm shaft and ball nut assembly into
the steering box with the ball nut sector facing the sector

shaft side of the box. Fit the column tube over the worm-

shaft and attach to the steering box, with new gasket and
shims, as removed. Instal the four bolts and adjust the
worm shaft bearing pre-load by adding or removing shims.
See Specifications.

(9} To determine the correct end clearance and lash
adjustment on the sector shaft, fit the lash adjuster boli to
the slot and check the clearance with a feeler gauge.
Clearance shoutd be (.01 — 0.03 mm (0.0004 - 0.0012 in).
Shim sizes are available in different thicknesses (see
Specifications) for the purpose of obtaining the correct
end tloat.

{10) Rotate the worm shaft by hand until the ball nut
is located in the centre position to allow the centre tooth of
the sector shaft to engage the centre tooth of the ball nut.
Prior to installing the sector shaft, smear the shaft with oil.

Insert the sector shaft and cover into place and check

that back lash exists between ball nut and sector shaft-

_teeth, before tightening the side cover bolts.
(l 1) Temporarily secure the adjusting screw with the
lock nut.

ADJUSTING BOLT

SECTOR SHAFT —=—

FEELER GAUGE

Check Sector Shaft End Float.
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(12) Rotate the sector shaft several times ensuring it
turns smoothly.

(13) Fit the pitman arm to the sector shaft and ensure
that the marking on the pitman arm is in line with the
marking on the sector shaft.

(14) Select the central point in the steering box.
release the adjusting screw lock nut and adjust the screw

untii the movement of the pitman arm is within 0.01 mm
(0.0039 in).

{15) Refill the steering box with SAE 90 EP oil and
instal the plug.

(16) Instal the steering box assembly to the vehicle.
Installation is a reversal of the removal procedure.

(17) Finally check the steering wheel alignment, gear
shift mechanism, and lubricate all applicable points.

3. COLLAPSIBLE wi-:irlii\"(;

DESCRIPTION

- The principle of the steering column is to compress on
impact of a pre-determined force.

The operation of a collapsible steering column
assemnbly is the same as that of the conventional type. The
only variance is that caution must be exercised when
working on the column when in situ. Severe bumping or
downward pressure to or on the steering wheel could result
in the shearing of the nylon pins connecting the upper and
lower shafts causing the column to collapse.

UPPER COLUMN SHAFT

SNAP RING GROOVE  LOCK COLLAR

80LTS

COLUMN BUSH BOLT é

: gaous
!

SLIDING BLOCK COLUMN CLAMP

LOWER COLUMN TUBE

PLASTIC PINS

A

COLLAPSIBLE COLUMN TUBE ASSY

The column assembly is comprised of an upper and
lower shaft, lower column tube, jacket tube, column bush
and collar, steering post clamp, snap link and washer.

The column is so designed so that on impact, the force
applied to the steering wheel forces the upper shaft down,
shearing the nylor pins connecting the upper and lower
shaft, allowing the upper shaft 10 move down over the
lower shaft.

The jacket is constructed of a fibre glass material and is
of the convoluted design. This design allows the jacket to
absorb initial shock then collapse when the upper shaft is
forced down over the lower shaft.

LOWER COLUMN SHAFT  BALL NUT

COLUMN FLANGE SHIMS  STEERING BOX ASSY

Exploded View of Collapsibte Steering Column
Components fitted to 1200 Models.

4. JACKET TUBE

TO REMOVE AND INSPECT

(1) Remove the steering gear assembly in the same
manner as the conventional assembly, but firstly remove
the snap ring from the upper face of the column bush. Do
not bump the steering wheel or convoluted section of the
assernbly during removal.

{2) Carry out an inspection of the steering box and
components in the normal manner.

(3) With the steering jacket iristalled on the shaft,
measure the end clearance between the jacket bush flange

and the washer on the shaft. If the end clearance is not
within 3 mm (0.118 in). the jacket can be put back into
service by means of a thicker thrust washer at the top of
the jacket.

(4) tnspect the plastic pins connecting the column
shafts for fatigue.

(5) Inspect the steering column lock collar for fatigue
and looseness.

(6) Support the column shaft on two *V' blocks at the
worm end and check the shaft for distortion. If distortion
exceeds 1.0 mm (0.039 in) at the steering wheel end,
correct or replace as necessary.



+ CIRCLIF

THRUST WASHER —5i \

WORM SHAFT

CIRCLIP GROOVE

COLUMN TUBE

J.
TO INSPECT AND INSTAL

(1) Inspect the two aluminium spacer blocks for
damage with particular attention to the nylon pins.

(2) Check the column clamp for damage and cracking.

(3) Check that the bolts connecting the clamp to the
jacket lock cotlar are of the correct length. Fit the clamp to

6.
TO REMOVE AND DISMANTLE

(1) -Jack up the front of the vehicle, block the rear
wheels and lower the vehicle on to jack stands.

(2) Take out the split pin and remove the casteilated
nut securing the tie-rod outer ball joint to the steering arm
on each suspension unit.

TIE ROD BALL JOINT ° PITMAN ARM BALL JOINT

IDLER ARM ASS

CONNECTING ROD

TIE ROD BALL Jom/ IDLER ARM BALL JOINT

Steering—5
TO ASSEMBLE AND INSTAL

(1) With the previous .adjustments completed and the
ball nut fitted to the worm shaft, lubricate where necessary
and fit the worm shaft and column to the steering box.
Tighten the four bolts connecting the column to the
steering box and check the adjustment.

(2) Fit the upper bush to the column and apply the
washer and snap ring. Check the snap ring for correct
seating in the groove.

(3) Raise the bush until the top of the bush contacts
the lower surface of the washer. Back off the bush until a
clearance of less than 1.0 mm (0.039 in) is obtained.

Check for free turning of the column shaft and adjust
the bush accordingly. Should the clearance” between the
washer and the bush be insufficient, binding will result.

(4) Align the upper end of the jacket tube with the
groove in the column bush and chalk two symmetrical
positions on the jacket.

Caulk the two positions to a depth not exceedmg 4.0
mm (0.157 in) and ensure that the inner periphery of the
tube measurement is less than 31.8 mm (1.252 in}). .

Re-check the clearance of the bush and should the
clearance be incorrect, it will be necessary to re-caulk or
adjust by adding shims.

(3) Fit and adjust the sector shaft and nghten the side
cover bolts to the specified torque.

Upper End of St_eering Worm Shaft and Column Tube.
COLUMN

CLAMP -

the jack lock collar ensuring that the bolis do not contact

“the steering shaft.

(4) Fit the steering assembly to the vehicle with the
open end of the spacer blocks facing the steering wheel. It
is imperative that the spacer blocks be fitted in this manner
to ensure that on impact the nylon pins will shear off
allowing the column to move forward away from the driver.
Replace parts where necessary.

STEERING LINKAGE . ’

(3) Using a suitable extractor, press thc lapcred ball
joint out of the tapered hole in each steering arm.

(4) Repeat operations (1) and (2) to detach the inner
end of each tie-rod from the steering connecting rod and
withdraw the tie-rods from the vehicle.

TIE ROD BALL JOINT

TIE ROD

View of Steering Linkage Components Removed from Vehicle. 1000 Models.
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{3y Take out the split pin and remove the nut on the
steering connecting rod joint bolt on the pitman arm.

(6) Using a suitable extractor, press the bolt cut of the
forward end of the pitman arm.

(7) Using similar procedure as in operations (4) and
(5). disconnect the steering connecting rod from the
forward end of the idler arm and withdraw the connecting
rod from the vehicle.

(8) If tie-rods ends are unserviceable they must be
replaced as a complete unit, not serviced separately.

TO ASSEMBLE AND INSTAL
(1) If the steering connecting rod ends are to be

renewed, press the new bolt and bush into the rod until the
end of the outer sleeve of bush is flush with the end of the

SPLIT PIN

BALL JOINT

=- ——=—3SPLIT PIN

@#’ '
\\ TIE ROD

TIE ROD BALL JOINT

7. IDLER

TO REMOVE AND DISMANTLE

(1) Remove the split pin and castellated nut securing
the idler arm to the connecting rod and ‘detach the
connecting rod. .

(2) Remove the two nuts and bolts securing the idler
bracket assembly to the body side member and remove the
assembly from the vehicle.

(3) Remove the split pin and castellated nut and press
the idler arm pivot bolt out of the bracket body.

TO ASSEMBLE AND INSTAL
(1), With th¢ idler assembly removed check the bushes

for wear and fatigue.
If new bushes are required. wet the bushes with a soapy

eye in the connecting rod. Repeat on the other end of the
rod.

(2) Position the connecting rod on the pitman arm and
idler arm. Fit castellated nuts and split pins.

{3) Awtach the inner ball joint of each tie-rod to the
connecting rod, tighten the casteflated nut and secure with
a new split pin. ‘

(4) Attach the outer ball joint of each tie-rod to ifs
respective steering arm, tighten the castellated nut and fit a
new split pin. -

(5) Measure the length of tie-rods between the ball
stud centres. Distance between centres should be 296.8 mm
(11.69 in).

(6) Centre the steering box with the wheels in the
straight ahead position and check the wheel alignment
(toe-in) as described under LINKAGE ADJUSTMENT.

SPLIT PIN-

bA]
CONNECTING ROD  yyp—ary /BALL T e

e (]

" 1] T-'@

N
E TIE ROD g
TSTS——TiE ROD BALL JOINT

Dismantied View of Steering Linkage Components. 1000 Models.

ARM

solution and instal them in the idler housing. Ensure that
the lip of the bushes is protruding equally at either end.

The wetting procedure is unnecessary where a nylon
bush is fitted.

(2) Instal the idler arm pivot bolt, fit the casteliated
nut and tighten to the specified torque. (See Specification
section,) Fit a new split pin.

(3) Position the bracket assembly on the body side
member and secure with the two retaining bolts and nuts.

(4) Connect the steering connecting rod to the idler
arm and instal the castellated nut and new split pin.

(5) When the idler arm assembly is mounted on the

‘body the cenire line of the idler arm should be parallel to

ihe chassis.

(6) Check and if necessary adjust the front wheel
alignment (toein) as described in LINKAGE
ADJUSTMENT. .

. LINKAGE ADJUSTMENTS

TO ADJUST STEERING LOCK STOPS

(1) Set the vehicle up with turn tables under the front
wheels and slacken the lock nuts and stop adjusting bolts.

(2) Turn the front wheels to the left lock and check
the degree angle of the wheel. Adjust the stop bolt. setting
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the angle to the specified degree reading and tighten the
lock nut (See Specifications).

(3) Turn the front wheels to the right hand lock and
check the degree angle of the wheel. Adjust the stop bolt
setting the angle to the specified degree reading and tighten
the lock nut. (See Specifications section).

(4) Recheck both locks and remove the tum tables.



O =—C-AING Exploded View of Idler Arm Components. 1000-Models.

TO CHECK AND ADJUST TOE-IN

(1) With the vehicle on a level floor, jack up the front
of the vehicle.

(2) Spin each wheel in turn, and using a piece of chalk,
mark a line around the periphery of each tyrc as near to the
centre as possible. -

(3) Lower the vehicle to the floor, bounce the front
and rear of the vehicle up and down several times and let it
find its own height. Set the front wheels in the straight
ahead position.

(4) Mark the centre chalk line on both tyres at a
position approximately 203 — 254 mm (8 — 10 in) above
the floor and in front of the suspension.

(5) Using a suitable telescopic gauge. measure the
distance between the two marks on the tyre centres and
record the measurements.

{6) Maintain the wheels in the SI[’B]}:ht ahead position,
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Exploded View of ldler Arm Components 1200 Models

s

roll the vehicle forward until the marks are the same
distance above the floor at the rear of the front suspension. .

(7) Again use the telescopic gauge to measure and
record the distance between the marks on the tyres.

The distance measured at the front of the wheels must
be approximately 5%1 mm (0.2+0.04 in} Sedan and 621
mm (0.24+0.04 in) Station Wagon less .than the
measurement taken at the rear of the wheels.

(8) If adjustment of the toe-in is required, loosen the
lock nuts on each tie-rod and turn each rod by equal
amounts until the toe-in is correct. Tighten the four lock
nuts.

NOTE: It is important to make equal adjustments on each
tie-rod to maintain the central position of the sreering gear.
If an oprical or other type gauge is used, follow the
manufacturers instructions,
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9. STEERING

1. Excessive play or looseness in steering gear.

(a)

(b)
(c)
(d)
(e)

Possible cause
Steering gear worn or out of adjustment.

Steering linkage ball joints worn or loose.
Pitman arm loose on sector shaft.

Idler lever bush and bolt worn.

Steering gear loose on sub-frame mounting bolts,

2. Heavy steering,

(a)
(b)
()
(d)
{e)

4

Possible cause

Low or uneven tyre pressures.
Steering gear incorrectly adjusted.
Lack of lubricant in steering linkage joints.

Front suspension worn or out of alignment.
Mis-alignment between steering gear and column

mountings.
Soft or sagging front springs.

3. Steering pulls to one side.

(a)

(b)
(c)
(d)
(e)
(f)
()

Possible cause
Uneven tyre wear or pressure.

Encorrect front end adjustment,
Dragging brakes.

Broken or sagging rear spring/s.
Broken: rear spring mounting bolts.

Damaged front suspension or front sub-frame members.

Faulty or damaged front crossmember.

4. Front wheel wobble or shimmy.

(a)
(®)

(c)
(d)
(e)
(H
(2)
(h)

Possible causes

L.ooseness in steering geat.
Uneven tyre wear or incorrect tyre pressures.

Tyre and/or wheel unbalance.

Front end damaged or out of alignment.
Worn or badly adjusted front wheel bearing.
Wheel alignment incorrectly adjusted.
Loose or worn tie-rod ends.

Faulty shock absorbers.

5. Steering erratic or wandering.

(a)
(b}
(c)
(d)
(e)

Possible cause

Incorrect or uneven camber and/or castor setting.
Smooth front tyres.

Excessive play in steering gear and/or linkage.
Excessively high or low tyre pressures.

Loose or incorrectly adjusted front wheel bearings.

FAULT DIAGNOSIES

Remedv

Overhaul steering gear, renew faulty
components and adjust.

Tighten or renew faulty components.
Tighten pitman arm retaining nut.

Renew and adjust idler lever bush and bolt.
Tighten mounting bolts and ¢heck alignment
of steering gear mounting.

Remedy

Chech tyres and inflate to recommended pressures.
Check and readjust steering gear.

Ascertain cause of loss of lubricant and lubricate
steering linkage where applicable.

Check front end for wear, renew worn components
and re-align front end. '
Check and align steering gear and column mountings.

Renew springs and check front end alignment.

Remedy

Check conditions of tyres and inflate
to recommended pressures.

Check front end alignment.

Check and adjust brake shoes.

Renew faulty springs.

Renew faulty components.

Check and renew damaged components.
Check and renew front crossmember.

Remedy

. Rectify and adjust.

Check condition of tyres and mflate

to recommended pressures.

Check and balance as necessary.

Check and rectify front end damage and alignment.
Check condition and adjust wheel bearings.

Check and adjust front wheel toe-in (alignment).
Check and renew faulty components.

Check and renew as a pair.

Remedy

Check and renew components to rectify.
Check and renew tyres as necessary.

Check and renew faulty components, readjust.
Check and inflate to recommended pressures.
Check and adjust front wheel bearings.

-
5
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FRONT SUSPENSION
PART 1. 1000 SERIES

SPECIFICATIONS

Transverse leafl
spring, with upper
and lower control
arms, tubular
shock absorbers
and radius rods.

Spring dimensions:

Length . ... ... ... . .oiin.. 976 mm
(36.925 in)
Width .. ... 50 mm
(1.968 in)
Thickness .. .........ovinnion.. 4 mm
(0.157 in)
Numberofleaves ................ -6
Free camber . ................... 120 mm
(4.724 in)
Wheel! alignment:
TOCAN v v e e ee e e e 2 —3 mm
(0.0787 —
0.118 in)
Casterangle ...........covvunn.. 2° 15 min
Camber angle ........:.........: 1°15min
King pin inclination .............. 6° 30 min
Toe-out on turn — inner wheel . .. . .. 45°
...... 36° 36 min

Toe-out on turn — outer wheel

TORQUE WRENCH SETTINGS

Lowerballout .................. 7.6 kgjm
(55 1b/ft)

Lower control arm connecting bolt .. 5.3 kg/m
(38 Ib/ft)

-

1. SPRING AND LOWER CONTROL
- ARM -

TO REMOVE AND INSPECT -

(1) Jack up the front of the vehicle, block the rear
wheels and support the vehicle on jack stands.

{2) Remove the road wheels.

(3) Remove the two bolts attaching the shock absorber
to the radius rod and lower control arm.

{4) Remove the bolts attaching the radius rod to the
lower control arm.

(5) Support the lower control arm with a floor jack
and remove the split pin and castellated nut and lowering
the floor jack to withdraw the lower ball joint from the
stub axle swivel.

(6) Working at the opposite end of the control amn,
unscrew the nut, remove the washers and withdraw the
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4.5 kg/m

Radiusrod —front ...............
(32 1b/ft)
Radiusrod —rear ................ 5.3 kg/m
(38 Ib/f1)
Upper balt joint ................. 4.9 kg/m
(35 1b/ft)
Retaining nut, fulcrum ............ 53 kg/m -
(38 1b/ft)
Stubaxlenut ................... 2.5 kgfm
(i8 1b/ff)
Shock absorber, bolt — front ....... 2.8 kg/m
_ : (20 1b/ft) -
Upper ball to control arm bolts ... .. 2.2 kgfm
(16 1b/ft)
Lower ball to control arm bolts ... .. 2.8 kg/m
{20 Ib/ft)

RETAINING RING

. DUST SEAL
SPRING SUPPORT:

@‘—NUT

\ —a—LOCK WASHER

@___.m.i;nen
. LOWER CONTROL ARM

" BALL JOINT BOLTS

Ji)

oy

p
WASHER “s-{j; rpe s
nuT =& ,&‘}’?
L PIVOT BOLT BALL JOINT
&
Lt - ;9
12
NUTS

Exploded View of Lower Control Arm with Stub Axle and
Swivel Arm Components: 1000 Models.
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E ~—MOUNTING BOLT MOUNTING aon-! WASHERS
A uens@.
was .3 | wam——————— ENGINE $UPPORTS o) BT
1 @ 3 «—LOCK WASHER
MOUNTING BRACKET, ’ Q

CROSS MEMBER

~—MOUNTING BRACKET

LOCK WASHER _b

NUT—g*
. €) -~ WASHER

‘s “—NUT
SPRING SEAT

BUMP RUBBER

BUSH WASHER

; I RADIUS ROD

WASHER SPACER DIsC NuT

STEERING STOP

View of Front Cross Member and Spring Component. 1000 Models,

control arm o crossmember pivot bolt and litt out the TO INSTAL
controf arm.

(7) Support the transverse spring with a jack and carry Installation procedure is the reversal to that of removal
out the same procedure to dismantle the opposing side. with attention to the following points:

(1) With the two swivel insulator rubbers fitted to the
crossmember offer the spring to the crossmember and

NOTE: If spring only is to be removed, disconnect one  SUPPOTU the spring. , o
lower control arm only to withdraw the spring. (2) Jack up cue end of the spring and retain it with the
- front spring clamp tool ST — 4369 then lower the jack.
(3) Fit the support rubber to ihe lower control arm

(8) With the left and right hand lower control arms and attach the arm to the crossmember by inserting the
removed, the spring can now be lowered and removed from pivot bolt from the rear.
the vehicle. (#) Connect the tower ball joint to the stub axle swivel
(9) Remove the two swivel rubber insulators from the and tighten to the specified torque. Remove the clamp.
crossmember and the two spring support rubbers from the Carry out the same procedure when assembling the
control arms, suspension on the opposite side of the vehicle.

(10) Inspect the rubbers for fatigue and elasticity. (5) Fit the shock absorbers and radius rods. Ensure
(11) Inspect the spring for sag. distorted and broken that the radius rods are of equal length. '
leaves. {6) Fit the road wheels and lower the vehicle to the

(12) Check the lower control arm for fatigue and floor. .
distortion and check the rubber bushes for wear. (7) Finally, tighten the control arm inner pivot bolts.
(13) Check the lower ball joint for wear. (8) Replace all wom or damaged components,
(14} Disconnect the shock absorber from its upper lubricate where necessary and tighten all nuts and bolts to
mounting and remove it from the vehicle. Check for oil the specified torque as described in the Specification
leaks, damage and recoil action. section.
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-y
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U

BRAKE HOSE Ll :
> g AR . s CROSS MEMBER
BACKING PLATE , ‘ - r ;. :
\ oo > /s i ¥ " RELAY ROD

TIE ROD END @ ‘
e
\J

INNER MOUNTING /

RADEUS‘ROD

STEERING ARM SHOCK ABSORBER MOUNTINGS

MOUNTING

LOWER BALL .DINT .
Rear View of the Left Hand Side Suspension and Steenng Components 1000 Models.

2. UPPER 1;0&'1‘“01, AnM
TO REMOVE AND INSPECT :

(1} Raise the front of the vehicle, block the rear
wheels and support the vehicle on jack stands.

(2) Remove the road wheels.

(3) Withdraw the split pin, unscrew the castellated nut
and disconnect the arm from the stub ax]e swivel at the
upper ball joint.

(4) Working at the opposite end of the control arm, ) i ,_-—— ADIUSTING SHIM. i
remove the iwo retaining nuts and bolts and lift off the YA . '
control arm assembly, noting the position and number of . gl tountinG sou
shims between the pivot shaft and the body frame. T £ ¢

{5) Clean the arm assembly and inspect for fatigue or § ‘
distortion. = . o8 FULCRUM SHAFT

(6) Inspect the bushes for wear. [f replacement is L p TS
necessary, press the bushes out from the opposite ends and .
remove the pivot shaft. To fit new bushes, place the pivot 7 SN 1) : o
shaft in the upper contro! arm and press the bushes home N )
ensuring that the splines on the bush are correctly aligned
with the splincs in the control arm.

(7) inspect rebound rubbers for fatigue and cracking.

(8) Check the upper ball joint for wear.

(9) Replace all worn or damaged components where
necessary.

ADJUSTING SHIMS

Vlew of Upper Inner Control Arm in Mounted Position.
1000 Models
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@ -—NUT

LOCK WASHER w2
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STEERING BALL JOINT

LOCK WASHERS
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Dismantled View of Upper Contral Arm Components. 1000 Models.

TO INSTAL in the positions from which they were removed.
(2) Check and adjust front end alignment.
Installation procedure is the reverse to that of removal (3) Carry  out  tightening torque to required
with attention to the following points: specifications. See Specification section.
(1) As a starting point fit the camber adjusting shims (4) Lubricate all points where necessary.

3. STUB AXLE SWIVEL

TO REMOVE AND INSPECT (6) Check the swivel and stub axle for distortion.
(7) Remove and inspect the wheel bearings, cups and
(1) Raise the vehicle, block the rear wheels and seals and assembly as described in the 1200 Series.

support the vehicle on jack stands.

(2) Remove the road wheels.

(3) Remove the hydraulic brake line retaining clamp,
disconnect the brake line and plug the line to avoid loss of TO INSTAL
fluid and ingress of dirt.

(4) Remove the brake drum and hub assembly as Installation is the reversal of the removal procedure
described, in the 1200 Series FRONT SUSPENSION = with attention to the following points. '
section in this manual. (1) Bleed the hydraulic system and top up the master
(5) Disconnect the stub axle swivel from the upper and cylinder. ) _ _
lower control arms and withdraw the assembly from the (2) Carry out tightening procedure as specified in the
vehicle. Specification section.

4. TO CHECK AND ARJUST CASTOR AND CAMBER ANGLES

(1) Check and adjust tyre pressures and set the vehicle rear bolt to the fromt bolt will decrease castor and
up with the alignment equipment being used according to transferring shims from the front bolt to the rear bolt will
the manufacturer's instructions. Bounce the vehicle up and increase castor.
down and let it find its own level. (3) Check the camber angle and adjust by removing or

(2) Check the castor angle, and, if necessary adjust by installing an equal number of shims at each of the two
transferring shims from one upper suspension pivot shaft upper suspension pivot shaft mounting bolts.

mounting bolt to the other. Transferring shims from the
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5. SHOCK ABSORBERS

TO REMOVE AND INSTAL

S~

stands. ) .
(2) Remove the two bolts connecting the shock
absorber to the lower control arm and radius rod.

(1) Raise the front of the vehicle and support on -

(3) Remove the nut and washer connecting the upper -
end of the shock absorber to the sub-frame and withdraw

the shock absorber from the vehicle.
Installation is a reversal of the removal procedure.
“ Check, test and bleed the shock absorber as described
under TO TEST AND BLEED.

TO TEST AND BLEED

(1) Mount the shock absorber upright in a vice by the
lower eye or stem.

(2) Grasp the upper half of the shock absorber, pull up
to the’ fully extended position and then slowly push down
until the shock dbsorber is fully compressed.

(3) Repeat operation (2) six or eight times to remove
any slack spots caused by air in the system. If slack spots
exist and cannot be removed by this method, the shock
absorber is evidently defective and should be renewed.

NOTE: The resistance will be greater on ubwara' stroke of

the shock absorber than on the downward stroke.

The extent to which a shock absorber can be tested

without special testing equipment, is limited to the
following:

(4) Check the body of the shock absorber for dents or
damage and for fluid leakage. The shock absorbers cannot .
be repaired in service and should be renewed if defective.

6. BALL JOINTS

TO REMOVE AND INSTAL

(1) Raise the front of the vehicle, supporf on stands
and remove the road wheel.

NOTE: It will also be necessary tc; support the lower
control arm on a jack to relieve the spring pressure on the
upper rebound rubber.

(2) To remove the upper and lower bali joints
separately, remove the split pin and nut from the upper ball
joint and using a suitable spreader press the ball joint
tapered spindle out of the stub axle swivel.

NOTE: Use care niot to damage the hydraulic brake pipe
by stretching.

(3) Remove the bolts connecting the ball joint to the
upper control arm and withdraw the ball joint.

(4) Support the lower control arm with a jack and
remove the split pin and nut from the lower ball joint..

Using a suitable spreader, press the lower ball joint
tapered spindle out of the stub axle swivel. :

(5) Remove the bolts connecting the lower ball joint
to the lower control arm and withdraw the ball joint.

(6) Place the ball joint in the vice, and check the dust
cover, metal circlip or ‘O’ ring - whichever is fitted.to the
dust cap — for damage or fatigue. - -
Installation is a reversal of the removal procedure.

7. FRONT SUSPENSION FAULT DIAGNOSIS (1000 SERIES)

1. Front end noise
Possible cause

Loose upper suspension mounting.
Loose or worn suspension unit lower
ball joint.

Noise in shock absorber unit.

Worn steering linkage or idler arm
components.

Mal-adjusted front hub bearings.

(a)
(b

(c)
(d)

.(e)

Remedy

Tighten mounting,
Tighten or renew lower ball joint.

Renew shock absorber unit.
Renew defective components.

|

I

Readjust or renew hub bearings.

{Continued next page)
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2. Poor or erratic road holding ability.
Possible cause

{a) Low or uneven tyre pressure.

(b) Defective shock absorber operation.

(¢} Incorrect front end alignment.
(d) Loose or defective front crossmember.

{e)  Weak or broken front spring leaf or leaves.

(f)  Broken leaf in, or weak rear spring.

(8)  Loose or defective front hub bearings.

(h) Mal-adjusted or defective steering gear
or idler.

(i) Defective tyres or front wheel balance.

(i)  Worn or sagging spring pivot rubber.
3. Heavy steering.

Possible cause
(2) Low or uneven tyre bressure.

(b) Incorrect front end alignment.

(c) Lack of lubricant in steering gear -
and components.

{d) Worn or damaged front suspension.

--(e)  Sagging or broken transverse spring.
() Incorrect adjustment of steering gear.

4. Front wheel wobbie or shimmy.
Possible cause

{a} Tyre and/or wheel unbalance.
(b} Rapid and uneven tyre wear.

(c) Worn or loose hub bearings.
(d) Wom or damaged steering linkage.
(e} Incorrect front end alignment.

(f)  Mal-adjusted or worn steering gear.
(8)  Steering gear loose on frame mounting
or off centre.

5. Vehicle pulls to one side.
Possible cause
(a) Low or uneven tyre pressure.

(b) Incorrect or unequal front end atignment
— side to side.

(¢) High road camber.

(d) Weak or broken rear spring.

(e) Front brake dragging.

(f)  Steering gear off centre.
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Remedy

Inflate tyres to recommended pressures.
Check and renew faulty unit.

Check and adjust alignment as necessary.
Check and tighten or renew member.

Check and renew spring.

Check and renew leaf or complete rear spring.
Adjust or renew hub bearings.

Adjust or renew faulty components.

Renew defective tyres and balance
front wheels.
Renew spring pivot rubbers.

Remedy

Check and inflate tyres to recommended
pressures.

Check and adjust alignment.

Check oil level in steering gear and apply

grease gun to any grease nipples.

Check and renew worn or damaged components
and adjust front end alignment.

Renew spring:

Check and adjust steering gear.

Remedy

Check and balance tyre and wheel as a unit.
Check front end alignment {see Wheels and
Tyres). )

Check and renew or adjust hub bearings.
Check, renew faulty components, and adjust.
Adjust and/or renew suspension components
to restore alignment.

Renew and/or adjust steering gear components.
Check and tighten mounting and/or centre
steering gear.

Remedy

Check and inflate tyres to recommended
pressures.
Check and adjust 1o restore correct

. alignment.

Avoid as far as possible.
Renew faulty spring.

Adjust or rectify cause,
Check and re-centre steering.
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PART I 1200 SERIES

SPECIFICATIONS
Type - -Suspension and TORQUE WRENCH SETTINGS
shock absorber )
unit with coil Gland packing .. .................. 11.0 kg/m
spring and lower (79 1b/ft)
control arm. Pistonrodnut ... ..ol 6.5 kgfm
. (47 1b/ft
Coil spring: Upper mounting bolts ..........0... 2.1 kg/m
Freelength .. .......oooeeivnens. 338 +: 10 mm : (15 1b/ft)
(13.3 +0.4 in) Stabiliser bar link
Loaded length .................. 203 +5mm retainingnuts ...l 1.2kg/m
(7.99+0.2 in) _ (8 Ib/ft)
Load at loaded length . . .. ......... 200 kg Stabiliser bar bracket bolts .. ........ 1.2 kg/m
o (4411b) . (8 Ib/ft)
Total number of coils . . . .......... 7.7 *Stubaxlenut ... 2.4 kg/m
Wire diameter 10 mm (17 Ib/ft)
(0.394 in) Radiusrod to frame ............... 6.5 kg/m
- (47 1b/ft)
Whee! alignment: Radius rod to controlarm . ... .~ .. ... 3.0 kg/m
Caster angle—Sedan models . ..-.... 1°10" £30° . o . (21 lb‘fft)'
Caster’angle—Station wagon . - - - - - - . 1°40’ 1 30° Lower ball joint-tostrut ............ 6.1 kg/m
Camber angle - ....... FUUR 1°05" £ 30 o (44 Ib/t1)
. Lower ball joint retaining nut . ....... 7.4 kg/m
L (53 1b/ft)
King pin inclination: Engine mounting bracket nut ........ 1.2 kg/m
Sedanmodeéls . .......... .o 7°55%° . - (8 1b/ft) -
Station Wagon . ...l 7°45" £ 30° Disc brake caliper bolts ...........%.. 6.1 kKg/m
: . (44 1b/ft)
Toe-out on turns: Disc to hubassembly . . ............. 6.0 kg/m
Inner wheel ......... ........... 43° +1° ' (43 1b/ft)
Outer wheel . ................... 36° +1° Backing plate installation
BoltS . v e 3.7 kgfm
Toe in: (26 bfft)
Sedanmodels ................... 5+ 1 mm Lower ball joint to T
(:2£.04in) controlarm ....... ..o i 3.0kg/m
Stationwagon . ................. 6 + lmm ‘ (21 Ib/ft)
(.24 + .04 in) |

#* Back off to nearest castellation.

1. DESCRIPTION

Each McPherson strut type front suspension unit
comprises a vertical tubular shock absorber, surrounded at
the upper end by a coil on top of which is the upper spnng
mounting attached to the underside of the front wheel
housing. ‘ .

The piston rod of the shock absorber is in turn
attached to the upper centre of the spring upper mounting
by a rubber mounted thrust bearing assembly.

The suspension unit foot, integral with the wheel stub
axle, is attached to the lower end of the shock absorber
tube.

A ball joint incorporating the steering arm is attached
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to the suspension unit foot by two bolts and spring
washers. :
The ball bott of the ball joint attaches the suspension
unit to the suspension control arm, which pivots at its inner
end on a bolt and rubber bush attaching it to the
suspension crossmember. :
A radius rod is attached at its rear end by two bolts to
the outer end of the tower control arm and at its forward
end to a bracket on the under frame, by a rubber bush
mounting arrangement. '
A stabiliser bar attached to the body sub-frame,
forward of the suspension and connected between the outer
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end of each suspension unit control arm by a rubber bushed
link.

Caster, camber and swivel inclination are set in
production and cannot be adjusted. Any varations in these
angles will be caused by worn or damaged components.

If the coil spring is to be removed from the unit, special
clips must be used to hold the spring in a compressed
condition to assist in the removal and installation of the
unit.

2. WHEEL HUB AND BEARING

TO REMOVE AND DISMANTLE (Drum Type Brakes)

(1) Place blocks at rear and front of rear wheels, raise
the front of the vehicle and support on jack stands.

{2) Remove the wheel nuts then take off wheei and
drum.

(3) Remove the dust cover, withdraw the split pin and
remove hub retaining nut and washer.

(4) Remove the ouier bearing cone and withdraw hub
assembly from the stub axle.

(5) Place the assembly in a vice and using a drift or
suitable hand tool, tap out the grease seal.

(6) Lift out the inner bearing cone, re-mount hub
assembly in 2 vice and using a suitable drift, tap out both
inner and outer bearing cups from the hub assembly.

TO CLEAN AND INSPECT

(1) Wash the bearings, cups and hub assembly in a
suitable cleaning solvent and carry out a thorough
inspection of component-parts.

(2) Inspect bearing cups and cones for scoring and
chipping. Should it be necessary to renew either a bearing
or cup, they must be renewed as a complete unit. Do not
mix new and used parts.

(3) Once having removed the grease seals, they should
be replaced with new seals.

(4) Check the stub-axle for mis-alignment and the
inner bearing seating area for scoring.

{5) Check the castellated nut and the thread on the
stub axle for damage or wear. If the thread on the stub axle
is badly damaged, the suspension unit must be replaced,

TO ASSEMBLE AND INSTAL
(1) Drift the two hub bearing cups into position in the
hub ensuring that their tapers are opposed to each other.
(2) Pack the space in the hub between the cups with

wheel bearing grease, apply grease to the rollers of the inner
cone and place it in position in the hub.

(3) Place a new grease retaining seal on the inner end
of the hub and tap into position.

(4) Apply wheel bearing grease to the inner cone and
rollers of the outer hub bearing. place the hub assembly on
the stub axle and fit the roller bearing to the hub.

(5) Fit the ‘D’ washer and castellated nut on the stub

- axle and while rotating the hub, tighten the nut until a

slight preload is piaced on the hub bearings.

(6) Slacken off the nut until there is a slight end-float
in the hub bearings and then tighten with the fingers until
the end-float is just removed.

(7) Fit a-new split pin and replace the grease retaining
cap.

NOTE: If the split pin hole does not line up with a slot in
the nut, release the nut until pin can be installed.

(8) Instal the road wheels and re-adjust the brake
shoes. Lower the vehicle to the floor.

TO REMOVE (Disc Type Brakes)

(1) Place blocks at front and rear of rear wheels.

(2) Raise the front of the vehicle and support with
jack stands.

(3) Screw off the wheel retaining nuts and hft off the
road wheel.

(4) Disconnect the hydraulic brake hose — ad_]acent to
the chassis — from the brake pipe and plug the pipe to
avoid leakage of hydraulic fluid.

(5) Remove the retaining bolts securing the caliper to
the stub axle flange and withdraw the caliper assembly.

(6) Remove' the dust cover and split pin, unscrew”the
nut from the stub axle.

(7) Withdraw the hub and disc assembly from the stub
axle.

(8) Remove the washer and outer bearing cone from
the hub.

BEARING CUP KEYED WASHER

BEARING

a’@od(@’

SPLIT PiNa

Expfoded View of Front Hub Assembly with Backmg Plate Assembly {Drum Brakes).
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(9) Place the assembly in a vice and using a drift or
suitable hand tool, tap out the grease seal.

(10) Lift out the inser bearing cone, re-mount the .

assembly in the vice and using a suitable drift, tap out both
inner and outer bearing cups from the hub assembly.

(i1) Remove the bolts connecting the disc to the hub
assembly and separate the disc from the assembly.

TO CLEAN AND INSPECT

(1) Wash the bearings, cups, hub assembly in cleaning
solvents Inspect bearings and cups for scoring, chips and
pitting. if damaged, replace as complete assembly.

-Inspect the disc for distortion, .chipping or cracking.

Replace where necessary. When replacmg the disc, also

renew the bolts.
(2) Renew the grease seal.

3.
TO REMOVE

(1) Chock the rear wheels, raise the front of the
vehlcle fit the special spring clips and support on jack
stands. Remove the road wheels.

(2) Remove the engine splash cover. .

(3) Remove the retaining nuts, rubber bushes and
washers attaching the stabiliser bar link to the tower
suspension arms.

(4) Take out the retaining bolts attaching the stabllnser
supporting brackets to the chassis and withdraw the
stabiliser bar from the vehicle.

(5) Inspect the bar for distortion and fat:gue Renew
all rubber bushes if necessary.

TO INSTAL

NOTE: Instal the stabiliser bar with the - painted
identification mark to the left hand side of the vehicle.

4.

TO REMOVE
(1) Remove the retaining bolts attaching the radius rod
to the lower support arm.

(2) Remove the retaining nut, washer and rubber
bushes from the forward end of the radius rod and

CUP WASHER

RADIUS ROD

STOP WASHER

RUBBER BUSH
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(3) Check ‘the stub axlé for rmsahgnment and the i mner
bearing seating area for scoring.

(4) Check the castellated nut and the thread on the
stub axle -for damage or wedr. If the thread is badly
damaged, the suspension unit must be replaced.

TO ASSEMBLE AND INSTAL

(1) Assembly and installation procedure is the reversal
to that of removal. (See also Drum Type Brakes.) . .

(2) When reassembling the bearings to the hub, pack
the bearings and hub with heavy duty wheel bearing grease
to manufacturer’s instructions.

{3) Tighten and adjust to spec1ﬁed torque (see
Spemﬁcatmn section).

{4} Bleed the hydraulic system and test the brakes

STABILISER BAR

(1) Ptace a flat washer and rubber half bush on each of
the stabiliser- bar links so that the flange of the half bush is
‘adjacent to the washer.

(2) With the sweep of the stablhsmg bar ¢ facmg
upwards position the bar with its link ends 'in the
suspensmn arm holes. Instal each half bush and wisher on
the erids of the bar ]mk and fit the self locking nuts. .

(3) Instal the mounting brackets on the stabiliser bar
mounting bushes and secure with bolts and lock washers

{(4) Tighten the nuts on the énds of the stabiliser bar
link to the specified torque, (see Specification section).
NOTE: Ensure the vehicle is in the. lowered posmon when
f nal tightening proceduré is carried out..

{5) Instal the engme splash cover.

(6),Lower the front of the vehicle and remove the
spring clips.

RADIUS ROD

withdraw the rgd from the bracket on the under-frame.
Check the radius rod for distortion and fatigue. Renew
all rubber bushes and washers if necessary.
Replace the radius rod where necessary.

) " CUP WASHER
SPACER TUBE 2,

I .
-—‘ F_

SELF LOCKING NUT

RUBBER BUSH

FLAT WASHER

Radius Rod Forward Mounting. 1200 Model.
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TO INSTAL
Installation procedure is the reversal of removal with

attention to the following points.
{1} Tighten the nuts and bolts to the specified torque

(see Specification section) and ensure that the rods are
fitted correctly.

(2) The rods are marked L.H. and R.H. and must be
fitted accordingly.

(3) Ensure that the metal bush and rubber bushings are
seated correctly.

3. SUSPENSION UNIT

TO REMOVE

(1) Block the rear wheels. Raise the vehicle with a jack
under the suspensmn control amn on the side that is to be
rémoyed and remove the road wheel.

(2) With the. full weight of the: vehicle still on the coil
spnng, fit the special spring clips to maintain the coil spring
in the cornpressed position.

(3) Raise the front of the vehicle and support with
jack stands. :

(4) Remove the hub grease retaining cap, withdraw the
split pin and remove the stub axle nut and washer. :

(5) Withdraw the brake drum and hub assemb!y from
the stub axle. Remove the outer wheel béaring.

NOTE: Where disc brakes are fitted, use rhe procedure for
removal of hub, disc and caliper. DlSCOHH&Cf the brake hose
anid plug the hydraulic Ime .
.
-

(6) Unscrew the four retdmmg nuts and bolts securmg
thie backing plate to the' stub axle flanger < .. ;

{(7) Now remove Jhe hydraullc brake lme re[ammgchp

F

L -
—rd
'.,.*-.-'.&

. Y LI ‘. T .

AIDE SIAhlusen =5

T -
» - -
RADIUS AOD o gl

il

Drivers Side Suspension Unit. 1200 Models.
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from the suspension unit. Withdraw the backing plate
assembly from ihe stub axle and support the backing plate
to avoid damage to the hydraulic line and hose.

(8) Withdraw the split pin and unscrew the castellated
nut securing the tie-rod end ball bolt to the steering arm.
Remove the bali bolt from the steering afm. -

(9) Disconnect the radius rod and stabiliser bar from
the lower suspension control arm.

(10) Place a jack under the lower suspension control
arm.

(11) Remove the two bolts securing the suspension
control arm to the suspension unit and bali jeint.

(12} Raise the bonnet and working from the engine
compartment, remove . the retammg nuts securing the
suspension unit to the upper support member.

(13) Lower the jack and remove the suspension unit
from the vehicle.

TO CLEAN AND DISMANTLE

(1) Prior to dismantling of the suspension unit clean
thorough]y and ensure that a clean working area is available
prior to d1s_mantlmg

(2) Fit the strut attachment (tool ST35630000) to the
strut outer casing and mount in a vice. Fit coil spring
compressor to the suspension unit and compress the spring
until the insulator can be turned by hand.

NOTE: To remove the lock nut from the piston rod, instal
a nut on one of the bolts connecting the suspension to the
body and using as a lever base apply a screw driver to the
lock nut and using a levering action release the lock nut.

(3) Remove the suspension mounting insulator, thrust
bearing, spring seat, bumper rubber and dust cover.

(4) Back off the spring compressor and remove the coil
spring.

(5)-Using special gland packing wrench remove the
gland packing.

NOTE: Prior to removal, push the piston rod down to the
lowest point, clean the gland nut and surrounding area

If the gland packing nut has been caulked, break the
seal and remove gland nut.

(6) Pull the pislon rod slowly upwards, remove the ‘0’
ring from the top of the piston guide and withdraw the
piston rod and cylinder assembly.



Strut and Coil Spring Assembly. 1200 Models.

NOTE: Do not remove the piston rod and guide from the -

cylinder as they are serviced as an assembly: -

TO CLEAN AND INSPECT

(1) Drain oil from the casing and cylinder, wash
components and dry off with compressed air.

Non metalic parts to be cleaned by air onty.

(2) New gland packing, ‘O’ ring and hydraulic fluid is
to be used every time the assembly is dismantled.

(3) Check the stfut outer casing for distortion and
cracks. '

(4) Inspect the spindle for distortion. Check the base
and threaded section for fatigue.

(5} Test the coil spring for sag and fatigue and check
rubber components. '

(6) Check - thrust bearmg for pitting, scoring and
general wear.

+

TO ASSEMBLE

(1) Prior to assembly, ensure that all parts are clean.
Avoid damage to working parts as they are precision made.

Front Suspension—11

PISTON RQOD
-

ﬁ

EARIJNG HOUSING,
BEAHING f:)

LOH‘ER COVER

* '_‘
BUMP _nuaasn—s o

Strut and Coil Spring Com"ponénts. 1200 Model.

-
could lodge in the cylinder and result in faulty operatlon

(2) To reassemble, fit . the outer casmg to the
suspension unit body

(3) Place the piston rod and cylmder assembly in the
outer casing and fill the casing w:th the specified quantity
and type of oil.

The operating efficiency of the suspension unit is
greatly influenced by the specified quantlty and quality of
hydraulic fluid.

(4) Fit the ‘O’ ring to the top of the piston rod guide
and assemble the gland packing. Take care not to, damage
the oil sea! during assembly.

Use special tool No. ST35550000 gland packing guide
to instal gland packmg :

BN

NOTE: Prior to tightening the gland packing nut, wi thdraw

© the piston rod approximately 90 mm (3. 54 in} to fac:l:tare

Do not use cotton waste for wiping down. Particles

121

bleeding of the shock absorber.-

(5) Using special tool ST35500000 tighten the gland
packing nut to the spec1ﬁed torque (see Specification
section).

(6) Bleed the air from the shock absorber by
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pumping the piston up and down until all air is expelled.

This is carried out in the following manner: Have the
spmdle in the down position when the piston is drawn
upwards’ ‘and the spindle in the upper position when the
piston is pushed down,

Expulsion of all air from the system can be determined
by even pressure in either direction of the piston.

(7) Fully extend the piston rod and fit the coil spring,

. bump rubber, spring seat and dust cover. Compress the coil

spring and fit the bearing assembly and mounting insulator.

NOTE: Ensure that the thrust bearing, gland packing nut

6.
TO REMOVE

(1) Block the rear wheels, raise the front of the vehicle
and support with jack stands. Remove the road wheel.

(2) Remove the retaining bolts and nuts connecting
the fadiug rod and stabiliser bar to the control arm.

(3) Rernove the lower ball joint retaining bolts.

(4) Unscrew the retaining nuts connecting the control
arm to the body member and withdraw the control arm
from the membeér.

TO INSPECT

(1) Clean the control arm and inspect the metalic
section for distortion and fatigue. Replace if damaged.

BALL JOINT NUT

BALL JOINT ASSY

7. LOWER BALL JOINT

TO REMOVE

(1) Block the rear wheels, raise the vehicle and support
on jack stands. Remove the road wheel.

(2) Rémove the bolts and nuts attaching the stabiliser
bar and radius rod to the lower control arm.

(3) Take out the retaining bolts attaching the stub axle
assembly and suspension unit to the steering arm.

(4) Withdraw the split pin, remove the tie-rod ball

SUSPENSION
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and ol seal are lubricated prior 1o assembly.

Fit a new washer and self locking nut and tighten to
the specified torque (see Specification section).

(8) Remove the coil spring compressor and fit the
suspension unit to the vehicle. Renew all parts where
necessary.

TO INSTAL
Using the reverse procedure to that of removal,

observing torque settings set out in the specification
section, fit the suspension unit to the vehicle.

CONTROL ARM

(2) Check the rubber bushings for damage and/or
fatigue. Should the rubber bushing require replacing, mount
the control arm in the press and remove the bush from the
control arm.

To replace the bushing, lubrcate the bushing with
soapy solution mount the arm in the press and fit the
bushing to the arm.

Ensure that the bushing protrudes equally from either
end of the arm collar when fitted.

TO INSTAL
Installation procedure is the reverse to that of removal.

NOTE: Tightening torque for respective nuts and bolts are
contained in the Torque Setting Specification section.

WASHER
Nut

RUBBER BUSHES

NUT

SPRING WASHER 4

“FLAT WASHER

Lower Control Arm and Ball Joint
Components, 1200 Models.

joint retaining nut and disconnect the ball joint from the
steering amm.

{5) Remove the two bolts connecting the steering arm
to the suspension unit and remove the steering arm.

(6) Mount the steering arm in a vice, remove the split
pin and castellated nut and withdraw the ball bolt from the
am.



TO CLEAN AND INSPECT

(1) Clean the bal! joint in suitable cleaning fluid and
carry out inspection, :

(2) Inspect the ball joint for excessive end play and
metal fatigue.

When the end play between the upper spring seat and
top of thé spring exceeds 1.0 mm (0.039 in} the ball joint
should be replaced.

(3) Check the shaking torque by mounting the ball -

joint in a vice and attaching a spring gauge to the top of the
"ball joint bott beneath the castellated nut and measure the
amount of torque required to move the ball.

The torque reading should be between 35-60 kgfcm-

~ (30—52 Ibfin). If the readings are not within these

Front Suspension—13

tolerances the ball joint should be replaced. .
The ball joint is not repairable and must be renewed
when found to be defective.
(4) Renew the dust cover at all' times.

NOTE: To lubricate the ball joint, remove the plug at the
base of the ball joint, fit a grease nipple and fill with grease
until old grease is expelled. When lubricating with high
pressure gun, ensure dust cover is not damaged.

TO INSTAL

Installation is the reverse procedure to that of
rernoving.

Tlghtenmg torque is set out in the  Specification
section.

‘8. SUSPENSION ASSEMBLY

TO REMOVE

(1) Block the rear wheels, raise the vehicle and support
on jack stands. Remove the road wheels.

(2) Disconnect and plug the left and right hand brake
hose, then remove the hose retaining spring clips.

(3) Remove the radius rod from the vehicle.

(4) Disconnect the stabiliser bar from the chassis.

(5) Using a suitable engine lifting device, support the
engine and remove the engine mounting bolts from the
member.

(6) Place a floor jack under the centre of the
crossmember and supporting the memiber, remove the bolts
connecting the member to the chassis.

(7) Remove the self locking nuts connecting the
suspension units to the upper support members.

(8) Lower the floor jack slightly and withdraw the
suspension assembly from the vehicle.

TO CLEAN AND INSPECT

(l) Inspect all insulator rubbers and rubber bushes for
fatigue and wear.

(2) Check the stabiliser bar and radius rod for
distortion and thread damage.

-(3) -Check the suspension crossmember for cracking
with particular attention to the mounting bolt holes.
(4) Inspect the lower control arm for distortion or

_ darmage.

inspect the bearings and stub axle. Where disc brakes are
fitted inspect the disc distortion and fatigue.

(6) Check the coil springs for sag and cracking.

(7) Inspect the strut for distortion and upper support
mounting for cracking.

(8) Check the ball joint operation.

(9) Replace component parts where necessary.

TO INSTAL

Installation procedure is the reversal to that of removal
with attention to the following points.

(1) Instal the stabiliser bar. with the paint
identification mark ﬁtted to the left. hand side of the
vehicle.

(2) Instal the radius rods to their respectlve sides on
the vehicle. The rods are marked LH and RH and must be
fitted in this manner.

(3) Lubricate all apphcab]e points.

(4) Carry out adjustments and torque settings as
annotated in the Specification section.

9. SUSPENSION AND STEERING ANGLES

ADJUSTMENT

(1) Prior to carrying out a wheel alignment, select a
clean and level area to carry out the necessary adjustments.

(2) Carry out a thorough inspection of the steering
linkage, front wheel bearing adjustment, suspension joints
and rods, springs and suspension unit, recoil action. Replace
or repair where necessary.

(3) Inspect the tyres for even tread. If found defective
replace with serviceable tyres. ’

(4) Inflate tyres to correct pressure.

TO CHECK AND ADJUST TOE-IN

(1) With the vehicle on a level floor, jack up the front
of the vehicle.

(2) Spin each front wheel in turn and using a piece of
chalk, mark a line around the periphery of each tyre as near

" to the centre as possible.
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(3) Lower the front of the wehiclte to the floor and
bounce the vehicle up and down several times and let it find
its own level. Set the front wheels in the stralght ahead
position.

(5) Remove the brake drum and hub assembly and

Il
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(4) Mark the centre line on both tyres at
approximately 208-254 mm (8 - 10 in) above the floor and
in front of the suspension.

(5) Using a suitable telescopic gauge, place it between
the two front tyres on the chalk marks and record the
distance between the centres of the tyres.

(6) Maintaining the wheels in the siraight ahead
position roll the vehicle forward until the marks are the
same distance above the floor, but to the rear of the
suspension. .

(7) Again use the telescopic gauge to measure and
record the distance between the marks on the tyres. The
distance measured at the front of the tyres should be less
than the measurement at the rear of the tyres.

(8) If adjustment is required, loosen the lock nut on
each end of each tie-rod and turn each rod by equal
amounts until the toe-in is correct.

Tighten the four tie-rod lock nuts.

NOTE: [t is important to make equal adjustments on each
tie-rod to maintain the central position of the steering gear.

if an optical or other type of toein guage is used,
follow the manufacturer’s instructions.

TO CHECK CAMBER AND CASTER

(1) Before any attempt is made to check the camber.or
caster angles or to check and adjust front wheel toe-in, the
suspension unit should be thoroughly checked to ascertain
that it is in a serviceable condition.

The tread of the tyres should be examined for excessive
Or uneven wear, as certain conditions of tyre wear are
indicative of damaged or wom components in the
suspension, steering linkage and/or wheels and bearings.

The vehicle should be unladen except for the normal
amount of petrol, oil and water, with the tyres inflated to
the normat pressure.

(2) Check and adjust the tyre pressures and set the
vehicle up with the alignment equipment being used,
according to the manufacturers instructions. Bounce the

vehicle up and down several times and let it find its own
level,

(3) Check the front wheel alignment (toe-in) and if
necessary, adjust as previously described,

(4) Check the caster, camber and swivel inclination
according to the instructions set down for alignment
equipment being used and compare with the manufacturers
specifications. ’

(5) If the caster angle is incorrect, check the radius rod
brackets and rubber bushes. Also check the suspension
control arm rubber pivot bushes for wear.

(6) If the camber and swivel inclination angles are both
incorrect, check the suspension unit upper mounting and
lower ball joint for wear or looseness. Check the suspension:
control arm for distortion and its rubber pivot bushes for
wear.

(7) If the swivel inclination angle is correct and the
camber angle is incorrect, the stub axle is bent. A new
suspension unit should be installed.

(8) Measure the toe-out on tums of the front wheels
using the equipment according to instructions. :

If the toe-in is correctly adjusted and the toe-out on
either or both left or right hand turn is incorrect, then the
tie-rods are of unequal length, or one or both steering arms
may be bent.

In the latter case, the steering arm/s must be renewed
and the steering linkage re-adjusted.

Note: The maximum/minimum steering angle — toe-in,
toe-out on turns — is also determiried by the distance
berween the face of the adjustable stop fitted to the
Steering arm and the bracket on the rear of the lower
control arm when the wheels are turned from lock to lock,

When adjusting the steering angle by stop adjuster,
ensure the distance between the radius rod and the tyre is
rot less than 30 mm (1.181 in) Should the clearance be
less than specified, adjust the angle stop ourwards until a
length reading not exceeding 27.5 mm (1.083 in) on the
stop adjuster bolt is obtained.

(9) For angle and adjustment settings, see
Specification section.

10. FRONT SUSPENSION FAULT DIAGNOSIS (1200 SERIES)

1. Front end noise
Possible cause

{a) Loose upper suspension mounting or piston rod
bearing,

(b) Loose or worn suspension unit lower ball joint.

(c) Noise in shock absorber unit.

(d) Worn steering linkage or idler arm components.

(e) Maladjusted front hub bearings.

Remedy
- Tighten mounting and/or adjust piston rod bearing.

— Adjust, tighten or renew lower ball joint.
— Renew shock absorber unit.

Renew defective components.

Readjust or renew hub bearings.
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2. Heavy steering

(a)
(b)
{c)
(d)
(e)

(M

Possible cause

Low or uneven tyre pressure.
Steering gear incorrectly adjusted.
Lack of lubricant in steering linkage joints.

Front suspension worn or out of alignment.
Mis-alignment between steering gear and column

mountings.
Soft or sagging front springs.

3. Steering pulls to one side.

()

(b)
(c)
(d)
(&)
(f)

(&)

Possible cause
Uneven tyre wear or pressure.

Incorrect front end alignment.
Dragging brakes.

Broken or sagging rear spring/s.
Broken rear spring mounting botlts. -
Damaged front suspension or front sub-frame
members.

Faulty or damaged front crossmember.

4. Front wheel wobble or shimmy.

(a)
(b)

(c)
(d)
(e)
()
(2)
(h)

Possible cause

Looseness in steering gear.
Uneven tyre wear or incorrect tyre pressures.

Tyre and/or wheel unbalance.

Front end damaged or out of alignment.
Worn or, badly adjusted front wheel bearing.
Front wheel alignment incorrectly adjusted.
Loose or womn tie-rod ends.

Faulty shock absorbers.

5. Steering erratic or wandering,.

(a)
(b)
(c)
(d)
(e)

Possible cause

Incorrect or uneven camber and/or castor setting.

Smooth front tyres.

Excessive play in steering gear and/or linkage.
Excessively high or low tyre pressures.

Loose or incorrectly adjusted front wheel
bearings.
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Remedy
Check tyres and inflate to recommended pressures.
Check and readjust steering gear.
Ascertain cause of loss of lubricant and lubricate
steering linkage where applicable.
Check frontend for wear, renew worn components
and re-align front end.
Check and align steering gear and column mountings.

Renew springs and check front end alignment.

Remedy

Check condition of tyres and inflate to recommended
pressures.

Check front end alignment.

Check and adjust brake shoes.

Renew faulty springs. =~

Renew faulty components.

Check and renew damaged components.

1

Check and renew front crossmember.

I.;- .
r ..) e
Remedy Tt Fl
. ) e Te.
Rectify and adjust. ' ‘ W
Check condition.of tyres and inflate to recommended
pressures. s ‘

Check and balance as necessary.

Check and rectify front end damage and alignment.
Check condition and adjust whee! bearings.
Check and adjust front wheel toe-in (alignment).
Check and renew faulty components.

Check and renew as a pair.

Remedy

Check and renew components to rectify.
Check and renew tyres as necessary.

Check and renew faulty components, readjust.
Check and inflate to recommended pressures.
Check and . adjust front wheel bearings.
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REAR SUSPENSION

SPECIFICATIONS
Type ... ... L Semi-elliptic Station wagon .................. 6, 7and 11 mm
leaf spring and {0.236, 0.275
double acting and 0.433 in)
shock absorbers.. Sprnglength . .................... 1110 mm
(43.70 in)
1000 SERIES Spring free camber:
Spring width . .................... 50 mm Sedanandcoupe ................ 109 mm
(1.968 in) . {4.291 in)
Leaf thickness: Stationwagon .................. 131 mm
Sedan ......................... 7 mm ‘ (5.157 in)
(0.275 in) Spring laden camber ...._.......... 1l mm
Stationwagon .................. 5,7and . (0.433 in)
11 mm Spring eye diameter:
(0.197, 0.275 Front ... ................... 35 mm
and 0.433 in) (1.377 in)
Springlength . .. .................. 1150 mm Rear ... .. ... ... ... . ... 23 mm
(45.275 in) (0.905 in)
Spring free camber: Shock absorber siroke:
Sedan .. ..o 156 mm Sedan ........ ... ... .. ........ 167 mm
(6.142in) (6.574 in)
Stetion wagon .................. 161.5 mm Coupe and station wagon .......... 180 mm
(6.358 in) {7.086 in)
Number of spring leaves ....... ... 3
Shock absorber stroke .. ............ 160 mm TORQUE WRENCH SETTINGS
{6.299 in) :
Shock absorber mounting nuts . . . . . .. 2.5 kg/m
1200 SERIES Sorine U (18 Ib/ft)
Spring width ...\ 50 mm pring U-bolts . ............. ... ... 42_1;g1jl§nf
1.968 in) (29 1v/ft)
. (1. Shackle bolt nuts:
Leaf thickness: Front 4k
......................... g/m
Sedanandcoupe ................ 6 and 7 mm
(29 1b/ft)
{0.236 and Rear 2.5 ke/
0.275im)  RE 5 kg/m
(18 1bfft}.

1. DESCRIPTION

The rear suspension comprises semi-elliptic leaf springs
with double acting type tubular shock absorbers.

The shock absorbers are mounted just to the rear of the
axle housing and connect to the spring mounting plate at
the lower end and to the body at the upper end.

Shock absorber mountings are in the form of rubber
bushes. '

The bump rubbers on the 1200 Series differ to the
conventional type, in that they are mounted on the shock
absorber spindle. .

The front end of the spring on 1200 Series is connected
to the vehicle by two plates, three shackle pins and nufs

complete with rubber bushes. Two shackle pins passing

through the upper section of the plate insulated by rubber
bushes connect the upper section of the spring hanger to

the body. The third pin and rubber bush are fitted to the
lower section of the spring hanger through the spring eye.

The rear end of the spring is connected to the body by
two plates, upper and lower shackle pins and bushes.

The spring centre bolt is located in a hole in the axle
housing bracket and the spring is attached to the assembly
by two U-bolts with self locking nuts and mounting plate.

Plastic inserts are fitted to the ends of the lower spring

" leaves to reduce métal friction.

126

NOTE: The only mounting variation between the 1000 and
1200 series is that the front end of the rear spring of the
1000 series is connected directly to the chassis by a single
shackle pin and insulating rubber bushes through the spring
eye. :



2.
TO REMOVE AND INSTAL

(1) Raise the rear of the vehicle, block the front
wheels. and support on jack stands placed under the rear
axle.

(2) Disconnect the shock absorber at the body
attachment at its upper end.

(3) Disconnect the lower end of the shock-absorber at
the spring plate attachment and remove the shock absorber
from the vehicle. '

[nstallation procedure is the reversal to that of removal.

Check, test and bleed the shock absorber as described
under TO TEST AND BLEED.

TOQ TEST AND BLEED

The extent to which a shock absorber can be tested
without special testing equipment is limited to the
following:

(1) Mount the shock absorber upright in the vice by
the lower mounting eye or stem.

{2) Grasp the upper half of the shock absorber, pull up
to the fully extended position and then slowly push down
until the shock absorber is fully compressed.

(3) Repeat operation.(2) several times to remove any
slack spots caused by air in the system. If slack spots exist
and cannot be removed by this method, the shock absorber
is obviously defective and should be renewed.

NOTE: The resistance will be greater on the upward stroke
of the shock absorber than on the downward stroke,

(4) Check the body of the shock absorber for dentiﬁg
Shock Absorber Assembly with Bump
Components. 1200 Models.

3.
TO REMOVE AND DISMANTLE

(l) Jack up the vehicle and support. on stands placed
just forward of the rear spring front hanger.

(2) With a jack undér the centre of the tear axle case
raise the axle assembly sufficiently to take strain off the
shock absorbers.

{3) Disconnect the shock absorber lower mounting at
the spring mounting plate and push the stiock absorber up
clear of the axle housing.

(4) Lower the housing to take the weight off the
springs, remove the nuts from the U-bolts and take off the
mounting plate.

- (5) Remove the rear shackle nuts and washers.

(6) Remove the shackle plates, noting the position of
the shackle pins; the retaining nut is installed towards the
centre of the vehicle.

Rubber
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SHOCK Ansoinmlis

or damage and for fluid leakage. The shock absorbers
cannot be repaired in service and should be renewed if
found defective.

(5) Inspect the retaining nuts, washers and rubber
bushes. Renew the rubber bushes as required. '

®¢— LOCK NUT
S

{ Fa —-—— WASHER _
g .

—+— TOP SHOCK ABSORBER RUBBER’

~—— BOTTOM SHOCK ABSORBER RUBBER
- [ .

-=—— COVER

-+—— BUMP RUBBER '

SHOCK ABSORBER

Ve ...___ LOWER MOUNTING

SPRINGS

(7) Support the axle housing on stands and lower the
rear of the spring to the floor. Remove the rubber bushes
from the body and spring.

(8) Remove the nut/s from the spring front-mounting
pin/s and .withdraw the pin/s. Lower the spring to the floor
and remove the bushes from-thé spring eye and body

(9) Inspect the spring for sag and crackmg

(10) Check rubber bushes for fatigue.-

(11) Check shackle pins for wear and cracking.

(12) Replace all worn or damaged parts where
necessary. ' ) ’

TO ASSEMBLE AND INSTAL

(1) Install the front spring eye bushes-and the bushes
(1200 only) in the chassis with the special tool used to re-
move the old bushes. Ensure that the bushes are ﬁtted cor-
rectly.



‘F=—=Rear

~—BUMP AUBBER ASSY NUT — 2
z.~ +— SHACKLE PLATE AND PINS '

WASHER —= T3

SPRING EYE

SHACKLE PIN —=
SHACKLE BUSHES

SPRING EYE - i

e
ausnc—@
CAP —-—@

WASHER —* %
Nyt — @

SPRING BUSHES

D D
WASHERSK\/

NUTS

WASHER

NUT— , qu

U-BOLT NUT AND WASHERS

SPRING ASSY SHOCK ABOSRBER BUSHES e PLATE

Exploded View of Rear Spring Components. 1000 Models.

Lubricate the bushes with a liquid soap prior to fitting.

(2) Instal the rear bushes in the spring eye and spring
hanger.

(3) Refit the spring to the vehicle using the reverse
procedure to removal with attention to the following
points.

() Do not tighten the U-bolts nuts in excess of the
specified torque or the spring and rear axle casing may be
SPRING EYE cLame affected.

(b) Do not fujly tighten the shackle bolts until the full
weight of the vehicle is on the rear wheels. This will prevent
the rubber bushes from being overstressed when in the
normal working position.

——————————.e SHACKLE PINS AND PLATE ASSY

SHACKLE BUSHES

WASHERS

SPRING BUSHES

Jomi ' —

SPRING ASSY SPRING BUSHES

NUTS  PLATE SRING EYE
SHACKLE PLATE AND PINS
- SPRING ASSY
WASHERS /g «—'??L— NUTS
Exploded View of the Front Hanger of the Rear Spring. :
1200 Models. WY~ cLaw

Exploded View of the Rear Shackle Assembly of the Rear
Spring. 1200 Models.
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1. Noise in suspension.

(a)
(b)
(c)
(d)
(e)
(t)
(2
(h)

Possible cause

Defective shock absorber and/or mounting.
Loose or worn rear shackle bolts and bushes.
Loose or worn spring anchor bolt and/or bushes.
Broken rear spring leaf or leaves. :
Sprung or bent axle tube.

Worn or deteriorated spring leaf inserts.

Faulty or overtight spring seat.

Loose or broken spring leaf clamps.

2. Rear wheels not in alignment with front wheels.

(a)
(b)
(©)

(d)
(e)

Possible cause

Broken main leaf of spring, forward of spring
seat. L . X
Broken main leaf of spring at rear of spring
seat. ‘
Broken spring mounting bolts or rear shackle.
Spring badly sagging on one side.

Sprung or bent axle casing.

3. Rear brake locked on one side.

(a)
(b)
(c)

Possibie cause

Broken spring main leaf forward of spring seat.
Broken spring centre bolts.
Broken spring anchor bolt.

Rear Suspension—4.

4. SUSPENSION . FAULT DIAGNOSIS

Remedy

— Renew faulty components.

— Tighten or renew loose or worn components.
— Tighten or renew loose or worn components.
— Renew broken leaves or complete spring.

- Renew axle casing. ’

— Check and renew inserts.

— Check and adjust.

— Tighten or renew faulty clamps.

Remedy
-— Renew main leaf or complete spring.
— Renéw main leaf or compleie Spring.
- Renew faulty components.

— Renew defective spring.
— Renew axle casing.

Remedy
~. Renew main leaf or complete spring.

— Renew spring centre bolt.
— Renew spring anchor bolt.
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BRAKES

SPECIFICATIONS

Type front: Braking area:
1000. ... .. E Drum Frontdrums . .............. ... ..
1200 ..o Disc or drum
Typerear: ....................... Prum Reardrums. ... ... ... ... .....
Operation:
Footbrake ................. ... Hydraulic Frontdiscs .............. .......
Handbrake ..................... Cable (rear
wheels onty) Wheel cylinder:
Front and rear drums: Front and rear diameter ...... .. ...
Diameter ...................... 203.2 mm
(8.00in) Rear diameter {1200 with disc
Out of round limit (in diameter) . ... 0.05 mm only) ... ...
(0.002 in)
Machining limit (in diameter) . .. .. .. 204.2 mm Piston clearance limit . .......... ..
(8.039 in)
Front disc (1200): Caliper cylinder:
Diameter ...... e, 212.5 mm Diameter ......................
(8.370 in)
Thickness ...................... 9.5 mm Piston clearance limit . .......... ..
(0.374 in)
Machining imit .......... .. .. 8.4 mm Master cylinder:
L (0.331 in) Diameter ......................
Runout limit . .................. 0.03 mm
(0.0012 in) Piston clearance limit ....... .. ...,
Front pads (1200): .
Width ......................... 42,5 mm Brake pedal height:
(1.673 in) 1000...... ... L,
Thickness ...................... 10.3 mm
{0.406 in) 12000 ..
Length ........................ 53.1 mm
(2.091 in) Available brake pedal height
Front and rear linings adjusting shim thickness:
Width ... ... . ... ... . ... 35.0 mm Fustsize............ ... ... ... .
(1.378 in)
Thickness . ................ ... 4.8 mm Secondsize........... e
(0.189 in)
Length ........ ... ....... ... 195.0 mm Thirdsize ........ .. .. ........
- (7.680 in)

Calliper securing bolts . ... ... ..
Backing plate retaining bolts . . . |
Wheel cylinder securing bolts . . .
Brake disc retaining bolts ... ...

Rear brake adjuster securing bolts

TORQUE WRENCH SETTINGS

6.1 kg/m Master cytinder securing bolts . .. ... ..
(44 ft/1b)
3.7 kg/m Brake pedal fulcrum pin .... ... .. ...
(27 {tjlb)
2.2 kg/m Brake pipe connection .. ............
(16 ftflb)
5.9 kg/m Brakehose ................... ...
(43 ft/ib)
2.2 kg/m Master cylinder capbolt .......... ..
{16 f1/1b)
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273 em?
(42.3in%)
273 cm?
(42.3 in%)
90.3 cm?
(14.0in?)

20.64 mm
(0.812 in)

17.46 mm
(0.687 in)
0.15 mm

(0.006 in)

48.1 mm
(1.894 in)
0.15 mm
(0.006 in)

17.46 mm
(0.687 in}
0.13 mm

{0.005 in)

144.5 mm
(5.688 in)
141.5 mm
(5.570 in)

0.50 mm
(0.0197 in)
0.80mm
{0.0315 in}
1.60 mm
(0.0630 in)

2.9kg/m
(21 ftfIb)
2.9 kg/m
(21 ff1b)
1.8 kg/m
(13 ft/ih)
2.0 kg/m
(14 1t/Ib)
3.5kg/m
(25 fiflb)



Brakes—2

1. DESCRIPTION

DRUM BRAKES

The four wheel hydraulically operated drum brakes are
fitted as standard equipment to all 1000 and 1200 models.

Two leading shoe type brakes are {itted on each of the
front brake assemblies and trailing shoe type on each rear
assembly.

The front brakes use a separate wheel cylinder to
operate each shoe, whereas the rear wheel shoes are
operated by a single ended type wheel cylinder only.

The rear wheel cylinders also incorporate the
handbrake operating levers which protrude from the rear
backing plates. Handbrake cable pull applied at the outer
ends of the levers allows the inner ends of the levers to
operate directly on the rear wheel cylinder pistons.

The rear wheel cylinders are not rigidly attached to
their respective backing plates and are capable of sliding on
the plates, within limits, to provide a self centring action
for the rear brake shoes.

Each front brake shoe is adjusted by a hexagonal
headed cam which is located on the outer section of the
brake backing plate. '

Rear wheel shoe adjustment is made available by a
single tapered adjuster unit bolted rigidly on the brake
backing plate positioned diametrically opposite the wheel

-¢cylinder.- The adjuster operates on both shoes at the same
" time and also acts as a shoe anchor when the brakes are

2. SINGLE CIRCUIT MASTER CYLINDER

TO REMOVE AND INSTAL

{1) Raise the engine bonnet and fit fender covers to
both front fenders. K

(2) Disconnect the brake fluid pipe at the front end of
the master cylinder and plug the pipe to prevent entry’of
dirt.

(3) Remove the spring pin and withdraw the clevis pin
from the master cylinder push rod clevis and pedal.

(4) Unscrew the two nuts securing the brake master
cylinder to the engine bulkhead and remove the cylinder.

NOTE: Care should be exercised when removing or
installing the master cylinder assembly to ensure that brake
fluid is not permitted to drop onto the surrounding
paintwork of the vehicle. Brake fluid if accidentally spilt
should be immediately washed away with water and then
allowed to dry naturally, and not wiped with cloth.

Installation is a reversal of the removal procedure with
attention to he following:

Fill the master cylinder reservoir with clean brake fluid.

Bleed all air from the System as described in the
HYDRAULIC SYSTEM section.

applied. A square end on the outer portion of the adjuster,
and which protrudes through the brake backing plate,
enables rear brake shoe adjustment to be carried out.

The single and the dual circuit type master cylinders
are operated directly by a push rod from the pendant type
brake pedal. ,

The hydraulic system incorporates bleeder valves at the
duat type master cylinder and a bleeder valve at each of the
wheel cylinder assemblies.

DISC BRAKES ,

As a safety item for high speed driving, later model
1200 vehicles are available with front wheel disc type
brakes.

The caliper assemblies are of the floating type and are
allowed to float in a lateral direction. '

As found with most disc type brakes the assemblies are
self-adjusting and require no adjustment in service. As pad
wear takes place the caliper piston is allowed to-slide
outwards through its seal to take up a new position in the
caliper cylinder bore. N

When the brakes are in the off position a minimum of
clearance is maintained between the pads and disc.

Elastic deformation of the piston seal on the piston
takes place when the brakes are applied and returns the
piston to its normal ‘off’ position when the brakes are
released.

g
SERV
]

Single Circuit Type Master Cylinder Mounted on Engine
Bulkhead Typical.



3—Brakes

Adjust the brake pedal height. See relevant section for
adjusting procedure.
Check the master cylinder for fluid leaks.

TO DISMANTLE

.. (1) Remove the reservoir cap and seal and drain the
fluid from the cyiinder reservoir.

(2) Pull back the dust boot from the rear end of the
cylinder and with a suitable pair of snap ring pliers remove
the snap ring.

(3) From the rear end of the cylinder withdraw the
push rod assembly with dust boot, piston, primary cup,
return spring, check valve and check valve seat in that
order.

*(4) Remove the secondary cup from the piston being
careful not to score the piston.

(5) Loosen the reservoir to cylinder retaining clip and
detach the reservoir.

TO CLEAN AND INSPECT

(1) Wash all component parts thoroughly in clean
brake fluid or alcohol.

(2) Check the master cylinder bore for excessive wear,

scoring or pitting.

(3) Inspect the piston for pitting, excessive wear or
scoring. . '

(4) Check the piston to cylinder clearance and renew
the piston andfor cylinder if the clearance is in excess of
that specified (sce SPECIFICATION section for piston
clearance limit).

{5) Check the lips on the primary and secondary cups
for wear and the check wvalve rubber for swelling,
perforation or distoriion.

(7} Renew all components of the cylinder assemnbly,
that upon checking. prove to be unserviceable.

NOTE: [1 is always advisable to instal new cups, check valve
and dust boot to a master cylinder that has been
dismantled. This will ensure a thorough overhaul and long
service from the unit.

TO ASSEMBLE

{1} Soak all internal components of the cylinder in

-clean hydraulic brake fluid before assembling.

(2) Carefully instal the secondary cup to its recess in
the piston.

Ensure that the leading lip of the cup is facing to the
front of the piston.

(3) Instal the check valve seat, check valve, spring,
primary cup and piston in that order into the rear end of
the cylinder. Ensure that the leading lip of the primary cup
is facing towards the front of the cylinder. :

(4) Fit the push rod ussembly to the rear of the
cylinder and instal the snap ring. :

(5) Instal the dust boot to the rear of the cylinder
making sure that the dust boot is positioned correctly over
its retaining lip on the cylinder body.

(6) Attach the reservoir to the cylinder and fit and
securely tighten the reservoir retaining clip.

(7) Fill the reservoir with clean hydraulic brake fluid.

(8) Fit the reservoir cap and seal "and bleed the
cylinder by hand by slowly pumping the piston via the push
rod at the rear of the cylinder until all trapped air is
expelled from the cylinder.

CAP AND sem.-@

&~
. i ) N
(6) Check the piston compression spring for weakness A
RESERVOI, £u /
oOr rusting. VOIR o 7

SECONDARY CUP A ;

CLEVIS PIN L
PRIMARY CUP CHECK VALVE SEAT .
DLIS‘I' BOOT \ f

o =

SPRING PIN PUSH ROD ASSY

The dual circuit type master cylinder assembly was
introduced as a safety factor on later type vehicles and can
be of either Nabco or Tokico manufacture,

The front and rear brakes are applied by independant
circuits. If a malfunction occurs in one circuit the
remaining circuit is capable of stopping the vehicle safely.

A brake line pressure differential warning light switch
incorporated within the system atlows a bulb to glow on

© TN

/CHECK V_ALVE& !

RETURN SPRING  Dismantied View of Single Circuit Type Master Cylinder.

L

CYLINDER BODY

3. DUAL CIRCUIT MASTER CYLINDER

the dash panel when a malfunction occurs within the
system. .

The switch is actuated by a shuttle valve when a
pressure difference of between 13 and 17 kg (185 and 242
psi) is encountered between the two hydraulic circuits,

NOTE: The complete switch assembly should be renewed if
it is found to be unserviceable. Under no circumstances
should an attempt be made 10 repair the switch.



TO REMOVE AND INSTAL

(1) Raise the engine bonnet and fit fender covers to '

both front fenders.

(2) Disconnect the two brake fluid pipes. from the
ouilets on the cylinder, plug the pipes to prevent entry of
dirt. "

(3} Remove the split pin and withdraw the clevis pin
from the master cylinder push rod clevis and brake pedal.

(4) Unscrew the two nuts securing the brake master
cylinder to the engine bulkhead and remove the cylinder.

NOTE: Care should be exercised when removing or
installing the master cylinder assembly to ensure that brake
fluid is not permitted to drop onto the surrounding
paintwork of the vehicle. ) \

Brake fluid, if accidentally spilt, should be immediately
washed away with water and then allowed to dry naturally,
and not wiped with cloth. -

Installation is a reversal of the removal procedure with
attention given to the following.

Fill the master cylinder reservoirs with clean brake
fluid. ’

Bleed all air from the system as described in the
HYDRAULIC SYSTEM section.

Check the brake pedal height and adjust if necessary.
See relevant section.

TO DISMANTLE (NABCO)

(1} Remove the reservoir caps and seals and drain the
hydraulic fluid from the cylinder and fluid reservoirs into a
suitable container.

(2) Unscrew and remove the secondary piston stop
screw with sealing washer from the side of the master
cylinder body. ,

RUBBER COVER — '

STOP SCREW BOLTY

RETURN SPRING

Brakes—4.

(3) Pull back the dust boot from the rear end of the
cylinder.

{(4) Using a suitable pair of snap ring pliers remove the
snap ring from’ the groove at the rear of the cylinder and
detach the push rod assembly.

(5) Tap the open end of the cylinder on a block of
wood and allow the primary piston assembly to become
dislodged from the cylinder bore.

(6) Using the same procedure remove the secondary
piston assembly from the cylinder bore.

(7) Using the correct fitting ring spanner and with the
master cylinder body assembly securely clamped in a vice,
remove the two cap bolts and washers from the front
underside portion of the cylinder body. _

(8) Lift out the front and rear check valve and spring
assemblies from the cap bolt apertures.

~ {9) Unscrew and remove the bleeder valve(s) from the
side of the cylinder body. :

(10) 1f found necessary loosen the reservoir retaining
clips and detach the reservoirs.

(11) Withdraw the spring, spring. retainer and then the
primary cup from the spigot on the front end of the
secondary piston. . )

(12) Using a suitable blunt instrument, remove the two
opposing secondary rubbers from the rear end .of the
secondary piston. Be careful not to score the piston during-
this operation.

(13) Remove the bolt from the aperture of the
primary piston spring retainer and dismantle the two spring
retainers, primary cup and shim from the spigot end of the
primary piston.

(14) Again using a blunt probe, remove the secondary
cup from the recess in he primary piston being careful not
to score the piston. ’

TO DISMANTLE (TOKICO)

(1) Remove the reservoir caps and filters and drain the
hydraulic fluid from the cylinder and fluid.reservoirs into a
suitable container.

+ (2) Pull back the dust boot from the rear end of the
cylinder. ‘ _

(3) Using a suitable pair of snap ring pliers remove the
snap ring from the groove at the rear end of the cylinder

RETAINER  SECONDARY PISTON

WASHER

SEAL STOP WASHER

PUSHlFIOD

RETAINER PRIMARY PISTON SNAP RING  DUST BOOT

Exploded View of NABCO Dual Circuit Master Cylinder Components.
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VALVE AND SEAT

SEAT  SPRING SEAL

&

WASHER —

/

=— CAP BOLT

RETURN SPRING

VALVE

oD

STOP WASHER SNAP RING R

Exploded View of TOKICO Dual Circuit Master Cylinder Components.

and detach the push rod assembly.

(4) Tap the cylinder gently on a block of wood and
allow the primary and then the secondary piston assemblies
to become dislodged from the cylinder bore.

(5) Using the correct fitting ring spanner, and with the
master cylinder securely clamped in a vice, remove the two
cap bolts and washers from the front underside portion of
the cylinder body.

(6) Lift out the front and rear check valve assemblies
from the cap bolt apertures.

(7) Dismantle the spring, spring retainer and primary
cup from the spigot which is situated ai the front end of
the primary piston assembly.

(8) Remove the secondary cup from the primary
piston rear groove being careful not to score the piston if a
blunt probe has to be used.

NOTE: The secondary piston assembly is preset at
manufacture and should not be dismantled. If components
of the assembly are unserviceable then renew the complete
piston assembly.

(9) Unscrew the bleeder valve from the side of t
cylinder body. .

(10) If deemed necessary loosen the reservoir retaining
clips and detach the reservoirs.

TO CLEAN AND INSPECT (NABCO AND TOKICO)

(1) Wash all components thoroughly in clean hydraulic
brake fluid or alcohol.

(2) Check the master cylinder bore for excessive wear,
scoring or pitting.

(3) Check both pistons for pitting, excessive wear or
scoring.

(4) Check the piston to cylinder clearance and renew
the pistons and/or cylinder if the clearance is in excess of
that specified (see SPECIFICATION section for piston
clearance limit).

he
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(5) Check the lips on all cups for wear and the check
valve rubbers for swelling or distortion.

(6) Check the piston compression springs, and the
check valve springs for weakness or rusting.

(7) Renew all components of the cylinder assembly
that, upon inspection, proves to be unserviceable.

NOTE: Once a cylinder is dismantled it is always advisable
to instal all new rubber components, This will ensure a
thorough overhaul and long service from the unit.

TO ASSEMBLE (NABCO)

(1) Soak all internal components of the cylinder in
clean hydrautic brake fluid before assembling.

(2) Carefully instal the new cups to the primary and
secondary piston assemblies. Ensure that the shim is fitted
behind the primary cup of the primary piston and that all
piston cups, except the rear cup on the secondary piston
have their leading lips facing towards the front end of their
respective pistons. .

NOTE: Instal the secondary cup of the secondary piston
with its leading lip facing towards the rear portion of the
cylinder.

(3} Instal the spring retainers and compression spring
to the primary piston and fit and tighten the special holt
through the front spring retainer aperture.

{4) Instal the spring retainer and spring to the spigot
end of the secondary piston.

(5) Now that the primary and secondary piston
assemblies are assembled, lubricate the bore of the cylinder
and carefully enter the secondary and primary piston
assemblies, in that order, into the cylinder.

(6) Fit the push rod assembly to the rear of the
cylinder and instal the snap ring.

(7) Instal the dust boot to the rear of the cylinder



making sure that it is seated correctly over its retaining lip
on the cylinder body.

{8) Compress the cytinder pistons via the push rod and
instal the secondary piston stop bolt and sealing washer.

(9) Instal a check valve assembly into each of the cap
bolt apertures in the cylinder body.

(10) Secure the master cylinder in a vice and fit and™

tighten both cap bolts and washers. (See specification
section for torque setting.)

(1) Attach the reservoirs to the cylinders, if they
were removed, and securely tighten the two retaining clips.
(12) Fit and tighten the cylinder bleeder valve(s).

(13) Fill both reservoirs with clean hydraulic brake
fluid and fit the reservoir caps and seals. Bleed the cylinder
by hand, by slowly pumping the pistons via the push rod
assembly at the rear, until all air is expelled from the
cylinder.

TO ASSEMBLE (TOKICO)

(1) Soak all internal components of the cylinder in
clean hydraulic brake fluid. :

(2) Carefully instal the new cups to the primary piston
assembly with their leading lips facing frontwards.

NOTE: The secondary piston should not be dismantled and

Brakes—6

should be renewed as an assembly if cups etc. appear to be
unserviceable. |

(3) Assemble the spring seat and compression spring to
the spigot end of the primary piston.

(4) Lubricate the bore of the cylinder with clean
hydraulic brake fluid and carefully enter the secondary and
primary piston assemblies in that order into the cylinder.

(5) Fit the push rod assembly to the rear of the
cylinder and instal the snap ring.

(6) Instal the dust boot to the rear of the cylinder
making sure that it is seated correctly over its retaining lip

on the cylinder body.

(7) Attach the reservoirs to the cylinder, if they were
removed, and securely tighten the two retaining clips. )

(8) Instal a check valve spring, seat and valve into each
cap bolt aperture in the cylinder body.

(9) Secure the master cylinder in a vice and fit and
tighten both cap bolts and washers.

(10} Screw the bleeder valve(s) into position in the
cylinder body.

(11) Position the reservoir filters into the " reservoir
chambers, and fill the reservoirs with clean hydrauhc hrake
fluid. Fit the reservoir caps and seals.

(12) Bleed the cylinder by hand by slowly pumping
the pistons via the push rod at the rear of the cylinder until
all air is expelled from the cylinder.

4. REAR BRAKE ASSEMBLY

TO REMOVE AND DISMANTLE

(1) Raise the rear of the vehicle and support on chassis
" stands.
(2) Remove the road wheel, release the handbrake and
withdraw the brake drum.

NOTE: It may be necessary to back off the brake shoe
adjuster in order to remove the brake drum

(3) Detach the return spring, rémove the clevis pin and
disconnect the handbrake cable or rod, whichever is
applicable from the handbrake operating lever protruding
from the rear wheel cylinder.

(4) Mark each brake shoe for correct assembly,
compress the shoe retaining spring on one shoe, turn the
top washer through 90 deg. and remove the spring, washer
and retainer pin. Use the same procedure to remove the
retainer spring, washers and pin from the remaining shoe.

(5} Back off the brake shoe adjusier in an
anti-clockwise direction until it is in the full off position. -

(6) Using a suitable pair of brake spring pliers
disconnect the upper return springs from each brake shoe.

(7) Ease the end of the brake shoes from the adjuster

tappets and wheel cylinders and detach the brake shoes.
(8) Position a rubber band lengthwise around the
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wheel cylinder to prevent the piston and cup from
becoming dislodged.

(9) Disconnect the lower brake shoe return spring
from the brake shoes.

(10) Disconnect the brake fluid pipe from the wheel

cylinder at the rear of the backing plate and plug the pipe

to prevent entry of dirt.

(11) Remove the rubber dusi cover from behind the
brake backing plate and unscrew the bleeder valve from the
back of the wheel cylinder assembly. |

(12) Withdraw the retainer plates and adjusting shims
and remove the wheel cylinder assembly from. the brake
backing plate. ’ _

** (13) Detach the retaining clip arid rubber boot from
the open end of the whee! cylinder and.withdraw the piston
and seal. Detach the seal from the spigot end of the piston.

(14) If it is necessary to remove and dismdntle the
brake shoe adjuster, unscrew and remove the two nuts and
lock washers and withdraw the assembly from the brake
backing plate. '

(15) Mark the adjuster tappets and withdraw them
from the adjuster housing. Unscrew the adjuster wedge bolt
from the housing. '

TO CLEAN AND INSPECT

(1) Check the shoe tinings for wear. Renew the linings
if thickness is found to bé less than 1.5 mm (0.059 in).

BRAKE BACKING PLATE

HANDBRAKE
LEVE

AXLE FLANGE

(2) If the linings are still serviceable, check for oil
saturation and gumminess and renew as required.

(3) Check the brake drum for cracks, ovality or scoring
and ‘renew or machine as found necessary.  See
SPECIFICATION section for drum ovality and machining
limits.

(4) Wash  the wheel cylinder components in
methylated spirits and blow dry with compressed air.

{5) Check the rubber boot and pistion seal for
deterioration or damage and renew as necessary.

(6) Check the wheel cylinder piston and cylinder bore
for wear andfor pitting and renew the assembly if
necessary. ) o ,

"(7) Clean the adjuster components in solvent and
check for wear or damage and renew if required.

(8) Check the tension of the brake shoe return springs
by comparison with new springs and make replacements as
found necessary.

TO ASSEMBLE AND INSTAL

(1) Lubricate the components of the adjuster assembly
with zinc oxide grease, screw the wedge bolt into the
adjuster housing and instal the adjuster tappets according to
the marks made on dismantling. =~ ° .

(2) Position the adjuster assembly on the brake

SHOE RETAINER

BRAKE SHOE

- SHOES ADJUSTER

SHOE RETURN SPRINGS

SHOE RETAINER

View of Right Hand Rear Brake Shoe Assémply with Drum Removed.
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backing plate and secure with the two retaining nuts and
lock washers. Position an elastic band around the assembly
to prevent the tappets from becoming dislodged.

(3) Lubricate the wheel cylinder bore with clean brake
fluid, also dip the piston and seal in the fluid and instal the
seal on the piston so that the lip of the seal will be facing
towards the spigot end of the piston.

NOTE: Ensure that the seal is seqting correctly in the
groove in the piston. ‘

(4) Dip the piston and scal assembly into clean
hydraulic brake fluid and insert it into the cylinder bore.
Take care not to turn back the lip of the seal on entry.

NOTE: The seal lip must face the blind end of the cylinder
bore.

(5) Position the rubber boot on the open end of the
wheel cylinder and secure it with the boot retaining clip.

(6) Position' the handbrake operating lever in he slot
end of the wheel cylinder body, locating the lever pivot in
the recess in the wheel cylinder body.

(7) Insert the handbrake operating lever in the backing
plate and position the wheel cyliider on the plate {rom
inside, ' ' .

(8) Instal the adjusting plates and spring retainers on
to the wheel cylinder from the rear of the brake backing
plate. )

(9} Instal the rubber dust boot over the wheel cylinder

i
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and handbrake operating link at the rear of the backing
plate. Check that the wheel cylinder assembly is free to
move on the backing plate face. ) .

(10) Place a smear of zinc oxide grease on each brake
shoe support.pad on the brake backing plate inner face.

(11) Connect the brake shoes together with the lower
brake shoe return spring.

(12) Position the brake shoes on the backing plates
according to the marks made on dismantling, locating the
rear shoe on the adjuster tappet and with the handbrake
operating lever enteréd in the aperture provided in the
brake shoe. '

(13) Pull’ the other shoe into position on the adjuster
tappet and wheel cylinder.

(14) Insert the shoe retaining pin through the hole in
the backing plate and shoe from behind, and instal the
retaining washers and spring, turn the top washer through
90 deg. to lock into position. Instal the other shoe retaining
pin, washers and spring in a similar manner.

(15} Using a suitable pair of brake spring pliers instal
the two upper return springs to the adjuster ends of the
brake shoes.

© (16) Fit the brake fluid pipe and the bleeder valve to
the wheel cylinder.

{(17) Instal the brake drum on the axle flange and Iit
and tighten the road wheel.

NOTE: it will be necessary to fully tighten the road wheel
when the vehicle is lowered to the ground.

(18) Adjust the brake shoes and bleed the hydraulic
systern as described in the appropriate sections. '

(19) Reconnect the handbrake cable orTod, whichever
is applicable. to the handbrake operating lever and instal
the return spring. It may be necessary to back off the
handbrake cable adjuster to connect the cable. .

(20) Lower the vehicle to the ground, fully tighten the
road whee! retaining nuts and road test the vehicle.
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3. FRONT WHEEL
TO REMOVE AND DISMANTLE

(1) Raise the front of the vehicle and suppost on
chassis stands.

(2) Remove the hub and grease retaining  caps,
withdraw the split pin, undo the stub axle nut and remove
the road wheel and brake drum. ' '

NOTE: It may be necessary to back off each shoe adjusting
cam in order to remove the wheel and drum assemb! .

(3) Mark each brake shoe for correct assembly,
compress the shoe retaining spring on one shoe, turn the
top washer through 90 deg. and remove the spring, washers
and retainer pin. Use the same procedure to remove the
retainer spring, washers and pin from the remaining shoe.

(4) Pull the shoe away from the wheel cylinder piston
and disengage the other end of the shoe from the blind end
of the other wheel cylinder. Unhook the return spring at
the shoe web and at the brake backing plate and remove the
shoe and spring. Remove the other shoe in the same
manner.

(5) Disconnect and remove the short hydraulic bridge
pipe which connects the two wheel cylinders at the rear of
the backing plate and also the remaining steel brake pipe,
which runs from one wheel cylinder to the strut bracket.
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(6) Remove the bolts and nuts securing one wheel
cylinder to the backing plate and withdraw the cylinder.

(7) Remove the rubber boot and withdraw the piston,
Cup, spring seat and spring in that order trom the open end
of the wheel cylinder.

(8) If necessary unscrew  and remove the wheel
cylinder bleeder valve.

(9) Repeat operations (6), (7) and (8) to remove and
dismantle the other wheel cylinder. Any further
dismantling will be unnecessary.

TO CLEAN AND INSPECT

(1) Check the shoe linings for wear. Renew the linings
if thickness is found to be less than 1.5 mm (0.059 in).

(2) If the linings are still serviceable, check for oil
saturation and gumminess and renew as required.

NOTE: Linings must be renewed as sets only, with the
corresponding linings on the other front wheel.

(3) Check the brake drum for cracks, ovality or scoring
and renew or machine as found necessary. See
SPECIFICATION section for drum ovality and machining
limits.

1000 Series Sedan Front and Rear Brake Drums.
Note Additional Ribbing on Frent Drum Periphery.
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(4) Wash the wheel cylinder components in
methylated spirits and blow dry with compressed air.

(5) Check the rubber boot and cylinder cup for
deterioration or damage and renew as necessary.

(6) Check the wheel cylinder piston and cylinder bore
for wear andjor pitting and renew .the assembly as
. necessary.

(7} Check the adjusters in the backmg plate for wear
or looseness and renew as required.

(8) Check the tension of the brake shoe return springs
by comparison with new sprmgs and renew as found
necessary.

TO ASSEMBLE AND INSTAL

(1) Lubricate the internal components and the wheel.

cylinder bore with clean hydraulic brake fluid.

(2) Instal the spring, spring seat, cup and piston in the
open end of the cylinder. Ensure that the cup is installed
with its lip facing towards the blind end of the cylinder.

(3) Position the rubber dust boot over the ‘spigot’

portion of the piston and over the open end of the cylinder.
Fit a rubber band lengthwise around the assembly to
prevent the piston and cup from becoming dlslodged from
the cylinder bore.

(4) Position the wheel cylinder assembly in the
locating hole in the brake backing plate and instal and
tighten the retaining bolts and stud nuts.
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(5) Fit the cylinder bleeder valve where necessary. .

(6) Repeat operation (1) and (5) inclusive to assemble
and instal the other wheel cylinder.

{7} Instal the short counecting pipe between the two

cylinders and tighten the unions.

{8) Place a smear of high melting point grease on each
of the brake shoe support pads on the brake backing plate
and instal each brake shoe and return spring according to
the marks made on dismantling.

(9) Insert the shoe retaining pin through the hole in
the brake backing plate and shoe, from behind, and instal
the retaining washer and spring, turn the top washer
through 90 deg. to lock into position. instal the other shoe
retaining pin, washers and spring in a similar manner.

NOTE: Ensure that the brake shoe ends are properly
located on the wheel cylinder pistons and also on the blind
end of the cylinder. Ensure that the brake shoe adjusmrg
cams are in the full off position.

(10) Instal and tighten the steel brake pipe which runs
from one wheel cylinder to the strut brackel union.

(11) Instal the brake drum and road wheel assembly
onto the stub axle and adjust the hub bearings as detailed in
the FRONT SUSPENSION section. Refit the grease and
hub caps.

(12) Bleed the hydraulic system and adjust the brake
shoes, lower the front of the vehicle and road test.
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6. FRONT WHEEL DISC BRAKES

TO REMOVE AND INSTAL BRAKE CALIPER

(1) Raise the front of the vehicle and support on
chassis stands.

(2) Remove the hub cap and road wheel.

(3) Remove the caliper pads as follows:

Withdraw the retaining spring clip from the pad
retaining pins.

Remove the pad retaining pins and coil spring noting
that the spring is installed on the lower pin.

Disengage and remove the two anti-rattle clips.

Mark the pads and anti-squeal shims with chalk or
crayon to facilitate correct assembly and with a pair of long
nosed pliers withdraw the pads with shims from the caliper
assembly.

(4) Disconnect the steel brake tube at the caliper
cylinder and strut bracket.

(5) Remove the two bolis securing the lower
suspension unit to the steering arm and separate the
suspension unit far enough away from the steering arm to
gain access to the two caliper assembly mounting bolts,

(6) Unscrew the two caliper assembly to stub axle
flange mounting bolts and detach the caliper assembly from
the stub axle.

Installation is a reversal of the removal procedure with
attention to the following points.

Tighten the caliper assembly to stub axle flange bolts
to  the correct specified torque. See BRAKE
SPECIFICATION section for correct torque selting.

Instal and tighten the two steering arms to lower
suspension unit bolts to the correct specified torque. See
FRONT SUSPENSION section for correct torque setting.

Instal the brake pads and anti-squeal shims according to
the marks made when dismantling. If new shims are being
fitted then instal with shim arrows facing towards wheel
rotation.

Renew the brake pads if lining thickness is worn down
to less than 1.6 mm (0.063 in).

NOTE: Brake pads should only be renewed in sets of four.
It will be necessary to bleed the hydraulic systent when
installgtion is completed,

TO DISMANTLE AND ASSEMBLE

-(1) Thoroughly clean accumulated dirt from the
outside of the caliper cylinder.

(2) Unscrew the bleeder valve and drain the hydraulic
fluid from the caliper cylinder.

(3) Securely position the flanged end of the caliper
plate in a vice.

(4) With a soft faced hammer carefully tap the caliper
plate head until the cylinder assembly is dislodged from the
caliper plate. During-this operation ensure that the pistons
are not aliowed to slide from the cylinder body.
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(5) Note or mark which way ihe pistons are positioned
in the cylinder to facilitate correct assembly. This is
important as the two pistons are not interchangeable.

{6) Remove the retaining rings and detach the dust
boots from the ends of the cylinder,

(7) Using finger pressure, press both pistons out of the
cylinder body. '

(8) Again using the fingers carefully lift and remove
the two piston seals from their respective grooves in the
caliper cylinder bore.

{9) Disengage the two caliper plate springs from the
caliper plate.

(10) With a suitable pair of pliers withdraw the nylon
bias spring from the bore of the inner piston. Only remove
the bias spring if it is found to be unserviceabie.

(11) Clean all caliper components, except the disc
pads, in methylated spirits and examine for wear. Renew all
components that, upon inspection, prove to be excessively
scored, pitted or worn.

Discard the piston seals and also the dust boots.

NOTE: It is permissible 1o lightly hone the caliper cylinder
bore with fine carborundum paper to remove accumulated
rust or foreign matter. Do not attempt to use carborundum
paper or similar abrasive materials on the plated surface of
the caliper pistons,

(12) Lubricate the caliper cylinder bore and seals with
a small amount of rubber grease and position the new sedls
in their respective grooves in the cylinder bore.

{13) If the nylon bias spring was removed from the
inner piston, then instal the spring, rounded portion first,
into the piston bore. Press the bias spring down far enough
to allow it to seat on the bottom of the piston bore.

(14) Smear a small amount of rubber grease on the
sliding surfaces of the caliper pistons and carefully enter the
pistons into the cylinder. Slowly push the pistons into the
cylinder by hand until the piston rims are approximately
flush with the ends of the cylinder.

NOTE: Ensure that the pistons are not pushed too Jar into
the cylinder bore otherwise the piston seals will be allowed
to drop into the stepped portion of the pistons and may be
damaged,

(15) Instal the two caliper cylinder dust boots and
refaining rings.

(16) If removed, instal the caliper plate springs on the
plate.

(17) Apply a small amount of rubber grease o the
caliper cylinder and caliper plate sliding surfaces and
assemnblé the cylinder to the caliper plate. It may be
necessary to tap the caliper plate head with a soft faced
hammer to seat the plate tongue fully into the nylon bias
spring. ‘

(18) Fit and tighten the cylinder bleeder valve.
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TO REMOVE AND INSTAL BRAKE DISCS

(1) Raise the f{ront of the vehicle and support on
chassis stands. ' '

(2) Remove the hub cap and road wheel.

(3) Remove the brake pads and caliper assembly as
previously described.

(4) Detach the grease cup from the disc hub.

(5) Withdraw the split pin from the castellated nut on
the stub axle and tighten the nut slightly to eliminate any
end float that may be present on the hub and bearing
assembly. )

(6) Mount a dial indicator gauge on the suspension
unit so that the dial ptunger is bearing on the outer
periphery of the disc.

(7) Zero the dial gauge and rotate the disc to assess the
maximurn run-out of the brake disc.

(8) If the disc run-out is in excess of the limits
" specified andfor if the disc is scored then machining of the
disc will be necessary.

See SPECIFICATION section for brake disc run-out
limit and reconditioning limit. -

(9} Remove the stub axle nut, thrust washer and outer
hub bearing and withdraw the hub and disc assembly.

(10) Mark the hub in relation to the disc and remove
the four securing bolts. Separate the hub and brake disc.

(11) If necessary remove the hub bearings and seal as

- o
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described in the FRONT SUSPENSION section of this
manual. :

(12) Clean the mating faces of the brake disc and the
hub flange and instal and correctly torque the four securing
bolts. See SPECIFICATIONS for torque setting.

(13) If-the hub bearings and seal have been removed,
assemble, instal and adjust the hub bearings as described in
the FRONT SUSPENSION section of this manual. _ -

(14) Mount a dial gauge to the brake disc as previously
described and again check the dis¢ run-out. oo

(15) If the run-out is in excess of the limit specified,

recheck the hub flange and disc mating surfaces for dirt or
burrs, and the hub bearings for correct adjustment. )

SPRING PAD RETAINING PIN

@Humgzmmm

NOTE: If a new brake disc was fitted and excessive run-out
is still evident even although the abovementioned checks
have been made and proved to be not the run-out cause,
then check the run-out on’ the hub flange and brake disc
separately. If the fault is in the hub flange, then renew the
frub assembly.

If the hub flange is true and the fault is
fir a new disc and again check the run-out.

]

in the disc then

(16) Further installation is a reversal of the removal
procedure.

¥. REAR BRAKE BACKING PLATE

TO REMOVE AND INSTAL

(1) Raise the rear of the vehicle and support on chassis
stands.

(2) Remove the wheel hub cap.

(3) Loosen off and remove the rear wheel and brake
drum.,

NOTE: It may be necessary 1o release the brake adjuster
several notches -if the brake drum proves difficult to
remove,

(4) Disengage the rteturn spring and disconnect the
handbrake cable or rod. whichever is applicable. and the
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‘hydraulic brake pipe at the rear of the brake backing plate.
Plug the pipe to prevent the loss of fluid or entry of dirt.
(5) Remove the nuts retaining the brake backing plate
to the axle casing through the holes provided in the axle
shaft flange. .
(6) Withdraw the axle shaft assembly from the axle
casing. 1f found necessary use a slide hammer and adaptor.

NOTE: Keep intact the end-floal adjustment shims which
are fitted between the backing plate and casing. -

(7) Place the axle shaft assembly on an anvil so that
the bearing retaining cotlar is supported by the anvil. Using



1 3?Brakea

a hammer and cold chisel make a cut in the top of the

CLEVIS PIN P
retaining collar.
/ e NOTE: Use care not to damage the axle shaft with the
chisel if it is found necessary to cut completely through the
ceollar,

Usually it will be necessary to make shallow cuts only
i order (0 expand the collar sufficiently for it to be
removed, ’

(8) Using a press and press plates, support the bearing
on the inner race and press the axle shaft out of the
bearing, or use special tool No. ST37130000 to pull the
bearing from the shaft.

(9) Detach the brake backing plate with the bearing
and grease trap. : . .

Installation is a reversal of the removal procedure with
attention to the following points:

Use a new bearing retaining collar when reassembling
the axle shaft assembly.

Check the axte shaft end-float as described in the
AXLE SHAFT AND BEARING of the REAR AXLE
: section. Adjust end-float if necessary by subtraction or

SHOE ADJUSTER addition of shims to the shim pack between the brake
backing plate and axle casing.
Left Hand Rear Brake Assembly Showing Shoe Adjuster Adjust and bleed the brake system. See relevant
and Handbrake Linkage. 1000 Models. sections.

ADJUSTER ASSY
MOUNTING NUTS

8. FRONT BRAKE BACKING PLATE

TO REMOVE AND INSTAL (DRUM BRAKES)
(1).Raise the front of the vehicle and support on
chassis stands. .
(2) Remove the road wheel with the brake drum and
hub as previously described.

NOTE: It may be necessary to back off the brake shoe
adjusting cams in order 1o withdraw the brake drum from
the shoes.

(3) Disconnect the steel hydraulic brake pipe which
runs from the wheel cylinder to the flexible hose at the
strut bracket. _ _

{4) Unscrew and remove thie four bolts securing the
brake backing plate and grease shield to the stub axte flange
and withdraw the backing plate and grease shicld from the
stub axle. Separate the backing plate and grease shield.

Installation is a reversal of the remaval procedure with
attention to the following.

Tighten the brake backing plate securing bolts to the DUST COVER”
correct specified torque. See SPECIFICATIONS section for
torque setting. BLEED VALVE

Ensure that the hub bearings are adequately lubricated
with wheel bearing grease and instal and adjust the hub
bearings as detailed in the FRONT SUSPENSION section of
this manual.

On completion of installation, bleed the hydraulic
system and adjust the brake shoes on both front wheels Rear View of 1000 Series Right Hand Front Backing Plate
before road testing. Assembly. Typical also of 1200 Models.
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BACKING PLATE WHEEL CYLINDER
MOUNTING NUTS

WHEEL CYLINDER BRIDGE PIPE

WHEEL CYLINDER MOUNTING NU -
b ™ SHOE ADJUSTER
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9. HANDBRAKE ASSEMBLY

HANDBRAKE LEVER ASSEMBLY AND FRONT CABLE —

TO REMOVE AND _[NSTAL (1000)

(1) Chock the two rear road wheels and release the
handbrake to the full off posmon

(2) Withdraw the spring retainer and clevis pin and
disconnect the front cable from the handbrake lever.

(3} Remove the spring retainer and clevis pin and
disconnect the handbrake pull lever yoke frorn the lower
end of the handbrake lever.

(4) On the upper. end of the pull lever, and at the pull
guide, withdraw the spring retainer and clevis pin and
disconnect the pull gu]de from the assembly bracket.

(5) The handbrake pull lever asseémbly can now be
removed from the vehicle.

(6) With the vehicle raised to a suitable working height
and supported on stands,, disconnect the clamp Wthh
secures the handbrake cable to the underbody.

(7) From underneath the vehicle unscrew the cable
adjusting nut and detach the cable from the bottom lever.

{8) Still working from under the vehicle, withdraw the
lock plate at the lower cable fixing point and pull the cable
clear of the underbody.

(9) Pull the cable through the top assembly bracket
and remove the cable from the vehicle.

(10) If found necessary, drive out the handbrake pul]
lever spring pin and dismantle the pull lever assembly.
Observe the position of the pawl and spring and also the
handbrake puil set spring to ensure correct assembly.

NOTI: Renew cables that are excessively stretched or that
have chaffed or broken braid.
Ay

Inétallation is a reversal of the removal procedure with

attention to the following:
. Lubricate all working points

mechanism when assemblmg .

Adjust the handbrake as described in the BRAKE
ADJUSTMENT section.

of the handbrake

TO REMOVE AND INSTAL (1200)

{1} Raise the vehicle to a suitable working height and
support on chassis stands.. :

(2) Release the handbrake to its full off posmon

.(3) Working from underneath the vehicle back off the
turn-buckle adjusting nut and disengage the front cable
from the rear cable.

(4) Still working from under the vehicle, withdraw the
lock plate at the front cable lower fixing point and pull the

* cable clear of the underbody.

(11) Check the handbrake pull lever components and. '

the front cable for serviceability and make replacements as-

found necessary.

(5) At the upper end of the front cable and working
frpm within the vehicle withdraw the lock .plate to
disconnect the cable from its upper fixing point.

(6) Remove the handbrake lever cover from the
handbrake lever assembly.

(7) Unscrew the nuts securing the handbrake lever
assembly to the body and remove the lever assembly, with
front cable attached, from the vehicle.

(8) Remove the spring pin and clevis pin and
dlsconnect the  front handbrake c¢able from the lever

' _assembly

MOUNTING
BRACKET

Rear Underbody View of 1000 Series Showing Handbrake Cable and Rod Arrangement.
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Rear Underbody View of 1200-Séries Showing Rear Handbrake Cable Arrangement.

(9} Check the handbrake lever assembly components
and the front cable for serviceability and make
replacements as found necessary.

NOTE: Renew cables that are excessively stretched or that
have chaffed or broken braid,

Instaltation is a reversal of the removal procedure with
atiention given to the following points:
* Lubricate all working poinis of the handbrake
mechanism when assembling.
Adjust the handbrake as described in the BRAKE
ADJUSTMENT section.

REAR HANDBRAKE CABLE
TO REMOVE (1000)

(1} Raise the vehicle to a suitable working height and
support-on chassis stands. ‘

(2) Working from underneath the vehicle withdraw the
split pin and clevis pin and detach the rear cable from the
balance lever which is located on the differential housing
assembly.

NOTE: It may be necessary 1o back off the adjusting nut at
the rear of the front cable 1o allow the clevis pin 1o be
withdraws,

(3) Remove the split pin and clevis pin and disconnect
the front portion of the rear cable at the lever protruding
down from the centre of the underbody.

{4) The rear cable can now be removed from the
vehicle.

(5} I found necessary, disengage the return springs
and remove the cross rods which run from the balance lever
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assembly on the differential housing across to both rear
wheel cylinder assemblies.

TO REMOVE (1200)

(1} Raise the vehicle to a suitable working height and
support on chassis stands.

(2) Working from underneath the vehicle back off the
turn-buckle adjusting nut and disengage the rear cable from
the front cable.

(3) Withdraw the lock plate at the rear cable front
fixing point on the differential housing.

{4) Detach the return springs and disconnect the cables
at the wheel cylinder assemblies.

(5) Remove the hanger strap mounting bolts at the
differential assembly and remove the complete rear
handbrake cable assembly as a unit.

(6) If found necessary, undo the hanger strap unit nut
and separate the two rear cable assemblies.

TO INSPECT (BOTH MODELS)

Check the cables for excessive stretching, chaffing or
broken braid.

Check all clevis pins and eyes for weay.

Renew all components that. upon inspection, prove 1o
be unserviceable.

TO INSTAL (BOTH MODELS)

Installation is a reversal of the removal procedure for
the model applicable.

Apply lubricant to all working points when installing.

Adjust the rear brake shoes and then the handbrake as
described in the following BRAKE ADJUSTMENT section,
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10. BRAKE ADJUSTMENT

TO ADJUST FRONT BRAKE SHOES (Drum Type)

(1) Raise the front of the vehrcle SO that the wheels are
clear of the floor and support on chassis stands.

(2) Check that the wheels rotate freely and that there
is no end-float in the hub bearings:

(3) Working from under the vehicle and at the back of
the brake backing plate, rotate one of the adjusting cams in
a forward direction until 'the brake shoe locks the brake
drum.

(4)- Slowly back off the adjuster untrl the wheel will
just rotate freely without any sign of brake drag.

(5) Carry out operations (3) and (4) on the oiher shoe
adjuster for the same wheel and again check that the wheel
will rotate freely. '

(6) Using the same procedure adjust the shoes on the
other front whee! and lower the front of the vehicle to the
ground.

NOTE: Disc brakes where fitted to the front wheels are
self-adjusting and no manual adjustment is provzded or
required. :

TO ADJUST REAR BRAKE SHOES (ALL MODELS)

(1) Raise the rear of the vehicle and support on stands
placed under the axle housing so that the wheels are clear
of the ground.

(2) Release the handbrake pull lever to the full ofT
position.

(3) Back the front handbrake cable adjusting nut off
several turns at the adjusting point under the vehicle.

(4) Check that both rear wheels are capable of being
rotated without any sign of brake drag.

(5) Working.from beneath the vehicle and at the rear
of the backing plate turn the square on the adjuster in a
clockwise direction until the brake drum is locked by the
rear shoes.

(6) Back off the adjuster, a little ata time, until the
wheel is just free to rotate without dragglng

(7) Using the same procedure adjust the shoes on the
other rear wheel.

(8) Adjust the handbrake cable as described in the
following section, lower the vehicle to the floor and road
test. .

TO ADJUST HANDBRAKE CABLE (1000)

(1) Raise the rear of the vehicle, support on chassis
stands and adjust the rear brake shoes as previously
described.

(2) From underneath the vehicle adjust the front cable
adjusting nut until an application stroke of between 110
and 120 mm (4.330 and 4.724 in} is obtained on the
handbrake pull lever stem within the vehicle. This will be

accomplished easier with two operators, one undemeath
the vehicle and the other sitting in the driving position
assessing the pull lever stroke.

(3) Lower the vehicle to the ground and check the
handbrake operation on an incline. Check that no brake
bmdmg is evident when the handbrake is m the fully
released position.

TO ADJUST HANDBRAKE CABLE (1200)

(1) Ralse the rear of the vehicle, support on- chassis
stands and adjust the rear brake shoes as prevrously
described. ‘

(2) Back off the Iocknut and adjust the turn-buckle

_between the front and réar cables until an app]rcatmn

stroke of 78.5 mm (3.091 in) is obtained on the handbrake
lever within the vehicle. Th1s should be equlvalent to
approximately six noiches on the ratchet. .

The adjustmg operation Wwill be accomplished easier
with two operators, one under the vehlcle and the other
sitting in the driving position assessmg the lever stroke..

(3). When correct adjustment is obtained tighten the
lock nut at the turn- buckle and lower the véhicle to the
ground.

(4) Check handbrake operatlon on an incline and
ensure that no brake binding is evident when the handbrake
is in the fully released position. .

BRAKE PEDAL HEIGHT ADJUSTMENT (1000)

(1) Loosen the brake pedal stop lock nut and back the
stop well away from the brake pedal arm.

(2) Adjust the brake peda! to a helght of 146.5 mm
(s. 767 in) by adding of subtraetmg shims. between the

~ master cylinder assembly and the engine bulkhead. Sce

SPEClFlCATlON secnon for shlm sizes available.

NOT!: I f shzm ad]ustmem is neces.sary ensure rhat the shrm
thickness for upper and lower bolts are of an even thickness
when installing shims.

Pedal height dimension shouid be measured from the
top of the pedal pad down to !he slopmg section of the
bulkhead.

(3) When “satisfied that the abovement1oned pedal
height has been obtained, adjust the pedal stop dowi
against the pedal arm until a helght of 144.5 mm (5.689 in)
is established between the top-of the pedal pad and the
sloping section of the efigine bulkhead.

(4) Tighten the pedal stop lock nut.

BRAKE PEDAL HEIGHT ADJUSTMENT (1200)

(l) Loosen the lock nuts and back off the combined
stop light switch and pedal stop well away from the brake

" pedal arm.

145



17 ~Brakes

{2) Adjust the brake pedal to a height of 143.5 mm
(5.650 in) by adding or subtraciing shims between the
master cylinder assembly and the engine bulkhead. See
SPECIFFCATIONS section for shim sizes available.

NOTE: If shim adjustment is necessary ensure that the shim
thickness for upper and lower bolts are of an even thickness
when installing shims.

Pedal height dimension should be measured Jrom the

top of the pedul pad down to the sluping section of the
bulkcheuad.

(3) When satisfied that the abovementioned pedal
height has been obtained adjust the combined stop light
switch and pedal stop down against the pedal arm until a
height of 141.5 mm (5.57 in) is established between the top
of the pedal pad and the sloping section of the bulkhead.

(4) Securcly tighten the two lock nuts ensuring that
the pedal height is not altered.

1. BYDRAULIC SYSTEM

TO BLEED

Bleeding the hydraulic system is not a routine
maintenance operation and should only be necessary when
some portion of the hydraulic equipment has been
disconnected or fluid drained off. thereby allowing air to
enter the system.

There are five parts in the system where bleeder valves
may be found to be fitted: One on ecach front wheel
cylinder (or caliper where fitted with disc brakes), one on
each rear wheel cylinder and one on the master cylinder
assembly.

(1) Fili the fluid reservoir on the master cylinder with

clean hydraulic brake fluid and maintain it at least half full
throughout the entire bleeding operation.
_ (2) Remove the dust cover from the bleeder valve on
the master cylinder, attach a rubber bleeder tube to the
valve and allow the other end of the tube to be immersed in
a small amount of fluid contained in a clean glass jar.

(3) Unscrew the bleeder valve one complete turn.

(4) Depress the brake pedal slowly to the full extent of
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its travel and lock up the bleeder valve. Allow the pedal to
return without assistance.

(5) Repeat operation (4} until a constant stream of
clean fluid, without air bubbles, is being discharged into the
glass jar.

(6) Carry out the bleeding operations, in the same
manner, on the remaining bleeder valves in he system.
Always work from the longest line in the system down to
the shortest,

NOTE: Do nort allow the fluid in the reservoir to Jail below
the half full level ut any time during the bleeding operation
or air may enter the system and a-fresh start will have-to be
made. Always use new fluid for topping up the reservoir.

(7) Finally, remove the bleeder tube, refit the dust
covers to the bleeder valves and iop up the fuid in the
reservoir.

NOTE: It is obvious that two operators will be needed to
bleed the brakes when using the ecbovementioned system.
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12. BRAKE FAULT DIAGNOSES

Brake pedal hard.

Possible cause
(a) Incorrect shoe linings fitted.
(b) Frozen pedal pivot.
(¢) Restricted brake line from master cylmder
(d) Frozen wheel cylinder ot calliper piston/s.
(¢} Vacuum-servo system inoperative.

Brzke drag due to pressure build-up.
Possible cause

(a) Clogged master cylinder ports.
(b) Frozen wheel cylinder or calliper piston/s.
(c) Frozenhandbrake linkage.
{d) Broken orstretched brake shoe return springs.
(¢) Frozen handbrake cables.

Blocked vent in fluid reservoir cap.

Lower spongy brake pedal.

Possible cause
(a) Incorrectly adjusted brake shoes.
(b) Lack of sufficient fluid in system.

(c) Airin brake hydraulic system.

Brake locks on application.
Possible cause
(a) Gummy linings or disc pads due to oil or fluid
contamination.
(b) Bent or eccentric brake drum/s.
(¢) Incorrect linings fitted.

{d) Broken orstretched brake shoe return spring/s. .

Brake pedal pulsates.

Possible cause
(a) Bent or eccentric brake drum or disc.
(b) Loose or womn front hub bearings.
(c) Bent rear axle shaft.

Brake fade at high speed.
Possible cause
- {a) Incorrect shoe adjustment.
(b) Eccentric or bent brake drum.
(c) Lining/s saturated with hydraulic fluid.
(d) Incorrect linings fitted.

Brakes overheat.

Possible cause
(a) Incorrect shoe adjustment.
(b) Broken shoe return spring/s.
(c) Faulty handbrake cables and/or adjustment.
(d) Frozen wheel cylinder pistons, .
(¢) Obstructed or damaged hydraulic-hose or line.
(f) Obstructed master cylinder compensating port.
(g) Blocked vent in master cylinder reservoir cap.
(h) Broken rear spring main leaf or centre bolt.
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Remedy
Check and replace linings with recommended type.
Rectify or renew pivot pin and bush if fitted.
Check brake line and remove restriction or renew line.
Check, free up or renew pistons.
Check servo system and rectify.

Remedy
Check and clean master cylinder and fluid reservoir.
Check, free up or renew pistons.
Free up or renew linkage.
Renew defective springs.
Free up or renew cables.
Check vent and remove obstruction.

Remedy
Check and adjust brake shoes.
Check for leaks, replenish fluid to specified level and
bleed brake system.
Bieed hydraulic system.

Remedy
Clean and renew linings or disc pads.

Check and renew faulty drum/s. .
Check and renew linings in pairs with recommended
type. - '

Check and renew faulty spring/s.

Remedy
Check and renew drums or disc as required.
Adjust or renew front hub bearings.
Check and renew faulty components.

R emedy
Check and adjust shoe to drum clearance.
Check and renew faulty component.
Renew contaminated lining/s.
Check and instal recommended linings in sets.

Remedy

Check and adjust shoe to drum clearance.

Renew faulty springfs.

Check cables, renew or adjust.

Free up or renew faulty components.

Remove obstruction or renew hydraulic hose or line.
Clear compensating port.

- Check and remove obstruction in vent,

Check and renew faulty components.



ELECTRICAL SYSTEM

SPECIFICATIONS
BATTERY Brush spring tension:
LTI2502............
Type ... 12 volts
Capacity ........................ 40 amp/hrs at LT12506 ............
20 hr rate
Polarity . ......... .. . ... ... .. .. Negative () LT133.05............
carth
AS2025A—-1..........

Specific gravity at 20 deg. C
(68 deg. F) 1.260 fuily charged

1.120 discharged

ALTERNATOR Rotpr shaft run out — all units
Make and type:
Hitachi ....................... . LT125.02
LT125.06 Application and model:
LTI133.05 LT125.02 alternator . . .
Mitsubishi . ............. ... ... . AS2025A -1 LT125.06 alternator . . .
Maximum output; AS2025A-1 alternator
Hitachi LT125.02........... .. ... 24 amps LT133.05 alternator . .
LT12506 . ... ........... 25 amps , Type ............. ...
LTI33.05................ 33 amps
Mitsubishi AS2025A—1 ........... 25 amps Mechanical Settings

Polarity
Stator windings
Diode identification:

Negative earth
Star connected

Positive ........................ Red markings Armature to core air gap
on base

Negative . ...................... Black markings Pointgap ........ ...
on base

Rectification: Pilot lamp relay:

LT125.02 Armature to frame air gap

AS2025A—1 ... ................. Diodes in heat :
sinks and/or end Armature to core air gap
bracket

LT125.06 Pointgap ...........

LTI3305 ...................... Diode rectifier

pack assembly.
Field resistance at 20 deg. C (68 deg. F)

TLIZ10A Voltage regulator:
Armature to frame air gap

TLIZ 37 Voltage regulator:
Armature to frame air gap

LT12502 ... ... ........... 4.07 chms Armature to core air gap
LFI2506 .. ..ol 4.40.ohms
LTi3305.......... ... ....... 4.50 ohms Pointgap ...........
AS2025A—1 ... ... ... ... .. 6—7 ohms
Brush length: Charge relay:
LTI2502 ... ... ... ....... 19.0 mm Armature to frame air gap
0.748 in) Armature to core air gap
LTI2506 ... .. .. ... ... ...... 14.5 mm
(0.570 in)
LTI33.05 ... ... . ..... 14.5 mm Pointgap ...........
(0.570 in)
ASZO25A—Y .. ... ... . 13.0mm
(0.512in) RL2220 B5 Voltage regulator:
Brush minimum length: Armature to frame air gap
Maximum wear allmodels ......... 7.0 mm
. (0.275 in)
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300 —380¢g
(1t — 13 oz)
250 - 350¢
(9 —1202)
250 — 350 ¢
(9—1202)
300 - 400 ¢
(11 — 14 02)
13 mm

(0.5 in)
0.10 mm
(0.004 in)

ALTERNATOR REGULATOR

TLIZ 10A
TLIZ 37
RL2220B5
TLIZ 37

Tirril — constant
voitage relay

0.9 - 1.0 mm
(0.035 — 0.039'in)
0.8 — 1.2 mm
(0.031 - 0.047 in)
0.4 - 0.5 mm
(0.016 — 0.020 in)

0.2 mm

(0.008 in)

0.5 — 0.6 mm
(0.020 — 0.024 in)
04 — 0.5 mm
(0.016 —0.020 in)

Non adjustable
0.6 — 1.0 mm
{0.024 - 0.03% in)
0.3 - 0.4mm
(0.012 — 0.016 in)

Non adjustable
0.8 — 1.0 mm
(0.031 —
0.039 in)

0.4 — 0.6 mm
(0.016 —
0.024 in)

0.8 - 1.1 mm
(0.03} —
0.043 in)
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Armature to core air gap .. ... R 0.8 - 1.2mm Amperage draw ................. 60 amps
' (0.031 — , maximum
, 0.047 in) Revolutions .................... 4800 rpm
Pointgap ...................... 0.3 — 0.4 mm ' minimum
(0.012 — Lock test — Hitachi:
' 0.016 in) Volts ...... e 6.3 volts
Pilot Lamp Relay: Amperagedraw . ....... ... ..., 420 arnps
Armature to frame airgap ......... 0.8 — 1.1 mm i maximum
' (0.03t — Torque — minimum .............. 0.9 kg/m -
. 0.043 in) {6.5 fi/lb)
Armature to core air gap .......... 0.9 — 1.2 mm Mitsubishi:
(0.035 — Volts oot e 6 volts
i . 0.047 in) ~ Amperage draw . ... 470 amps
Pointgap .........coooo... e 0.8 — 1.1 mm maximum
(0.031 — ' Torque — minimum .............. 0.68 kg/m
0.043 in) ' (5 fi/lb)
: _ *  Brush length new — Hitachi . ......... 16 mm -
Electrical Settings _ ) ‘ h ’ (0.630 in)
Vo]tage Relay — Mitsubishi ....... 15 mm
Adjust engine speed to ............ 2500 rpm - (0.590 in)
Primary and sccondary side set : Brush length worn — Hitachi ......... 9.5 mm
voltage to 14.2 volts at (0.374 in)
ambient temperature of ... ........ 20 deg C . — Mitsubishi ...... 8 mm
(68 deg F) (0.315in)
Reduce voltage setting by 0.1 _ Brush spring tension —all ........... 700 — 800 g
volts for every ambient ’ (25 — 28 oz)
temperature riseof . ......... ... .. 10 deg C Armature shaft maximum bend —all .. 0.08 mm
(20 deg F) . (0.003 in)
Increase voltage setting by Commutator out of round '
0.1 volts for every ambient maximum—all ....... ... ... 020 mm .
temperature dropof . ............. 10deg C . (0.008 in)
: ' (20 deg F) Undercut of commutator _
segments —all ... ... ... ... .. 0.50 —0.80 mm
Electrical Settings : , (0.020—-
Charge Relay : . 0.031 in)
Operating voltage .. .............. 45-52 Commutator diameter — Hitachi ... ... 33 mm
volts , (1.299 in)
— Mitsubishi- . .. 32 mm
) (1.259 in)
STARTER MOTOR - Commutator minimum diameter .
' —Hitachi............... .. .. ... 31 mm
Make and Model: : (1.220in)
Hitachi ... it Si14 — 87, Commutator minimum diameter X
. S114 — B7L — Mitsubishi ....... ... ... 30 mm
Mitsubishi - . ... ... .t MW-VI R (1.181 in)
Drve—all ...... ..o o o, Over running Bush to shaft clearance - ' i )
. clutch solenoid . —maximum —all ........ ... ... 0.20 mm
- . operated , {0.008 in)
Numpber of poles —all ... .. [FIRE 4 Centre bush maximum clearance
Number of brushes ................ Zord < Hitachi. . .ooovii 0.45 mm
No Load Test — Hitachi: (0.018 in)
Volts ..o 12 volts Armature end float — all . L 0.05 — 0.30 mm
Amperage draw . ... ... 60 amps (0.002 —
maximum . . 0.012 in)
Revolutions .. .......... e -7000 rpm Pinion clearance — pinion to pinion
minimum stop solenoid energised —all ......... 0.30 — 1.50 mm
Mitsubishi: 0.012 -
VoIltS oo 11 volts : 0.059 in)
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Solenoid face to adjusting nut
plunger depressed — all

Solenoid pull in voltage — Maximum:

Hitachi ........ ... ..........

Model:

Hitachi ... ... ................

Mitsubishi................... ..

Rotation

Firingorder ... ... ... .. ... ...

Dwell angle

Capacitor capacity . . ..............

Control

D412 —53 ..o .

automatic .. ..........

D412 — 63 manual . ....... ... ...

Centrifugal advance:
D412 — 53 commences

D411 — 61 commences

Maximum...........:

D412 — 63 commences

Maximum............

Vacuum advance:
D412 — 53 commences

Maximum............

8 volts
9 volts

Hitachi
Mitsubishi

D412 — 53
D411 - 61
D412 - 63
TVA-4 FI L
Anti-clockwise
1-3-4-2

49 — 55 deg
0.20 - 0.24 mfd
Vacuum advance
and centrifugal
advance. -

8 deg at
600 rpm
8 deg at
600 rpm
7 deg at
600 rpm
7 deg at
600 rpm
5 deg at
700 rpm

450 rpm

12 deg at
1300 rpm
0—1.8deg
at 500 rpm
6.7 — 9.5 deg
at 1000 rpm
11.0 —13.0 deg
at 1440 rpm
547 rpm
11.5 deg at
2400 ipm
550 rpm
12.5 deg

at 2100 rpm

150 mm/hg
(5.905 infhg)
9.5 deg at
305 mm/hg
(9.5 deg at
12 in/hg)

TVA—4FIL ...................

1.7 deg at
160 mm/hg
(1.7 deg at
6.299 in/hg)
55— 87
deg at 250
mu/hg
(55-8.7
deg at 9.842
infhg)
85-105
deg at 350
mm/hg
(8.5-10.5
deg at 13.779
infhg)
150 mm/hg
{5.905 infhg)
9.5 deg at
305 mm/hg
(9.5 deg at
12 infhg)
250 mm/hg
(9.842 in/hg)
6.5 deg at
350 mm/hg
(6.5 deg at
13.779 in/hg)
Contact pointgap —all .......... ... 0.45 — 0.55 mm
' (0.018 —
0.022 in)
500 -650¢g
(18 — 21 0z)

D412 — 63 commences

Maximum . ............

Contact spring tension —all ..... . .. .
Shaft to housing clearance -

Maximum 0.08 mm
{0.003 in)
0.005 —
0.029 mm
(0.0002 —
0.001 in)

Shaft to cam clearance — Maximum . . .

SPARK PLUGS AND-LEADS.

Hitachi
or NGK
Hitachi;
Early model vehicles . . ...... ... ...
Later model vehicles . . ........ .. ..
NGK:
Early model vehicles . .............
Later modet vehicles. .. ... ... ...
High tensionleads ............ .....

L45
L46 P

B—6E
BP—6E
Radio
suppressed
1-3-4-2
19 mm
(0.750 in)

Firing order ...... ... ...
Reach
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Thread diameter

.................. 14 mm
Plug gap:
L45and B—6E .................. 0.7 - 0.8 mm
(0.028 —
0.031 in)
L46Pand BP-6E ... ... _......... 0.8 — 0.9 mm
(0.031 —- .
_ 0.035in)
Tightening torque ................. 1.5 — 2.0 kg/m
(11 — 15 ftflb)
IGNITION COIL
Make .. ... . Hitachi
Mitsubishi
_ Hanshin
Type: y
Hitachi ... ... .. ... .. ... . ... Ci4 — 51
— with series resistance .......... C6R — 200
Mitsubishi - .. ....... ... ... .. ... HP5 — 1Q0E
Hanshin with series resistance . . ... .. HP5 — 13E

Electrical System—4

Resistance — measured at 20 deg C
(68 deg F): -

Cl4 — 51 — primary resistance . .. ...
. _ ohms
-- secondary resistance . ... 20000 ohms
maximum
— Sparkgap ............ 6 mm
minimum
C6R200 — primary resistance .. ... .. 1.3-16
ohms
- secondary resistance . . ... 14000 ohms
' ‘maximum
— serjes resistor . ......... 1.4—-18
: e - chms
—Sparkgap ............. 7 mm
. minimum
HP5—10E — primary resistance ..... 3.2—-41
: ~ ohms
— secondary resistance . ... 17,000 chms
maximum
—Sparkgap ............ 6 mm
minimum

1. BATTERY

MAINTENANCE:

Maintenance consists mainly of regular inspection and
servicing. .

(1) Keep the battery and its surroundings clean and
dry. Give the ‘top of the battery particular attention to
prevent electrical leakage between the cell terminals.

(2) Remove the vent plugs and see that the vent holes
are clean. ‘ o .

(3) Check the electrolite level and top up as necessary.
The. correct level is just over the top of the separators. Do
not overfill or acid will escape through the vent holes with
detrimental effect to the connections and adjacent parts of
the car. -

{4) Use only distilled water for topping up.

NOTE: Never use a naked light when examining the
battery; as the gases given off by the battery can be
dangerously explosive. -

(5} If the battery required an excessive amount of
topping up, the cause should be sought. If overcharging is
suspected, check the regulator setting. If one cell in
particular is at fault, check the case for cracks. Never
transfer electrolite from one cell to another.

(6) Keep the positive and negative terminals clean and
apply a small amount of petroleum jelly to the terminals to
prevent corrosion. .

TO REMOVE AND INSTAL

(1) Release the terminal screws and carefully remove

_the cables from the terminal posts.

(2) Release the battery holding clamp and lift the
battery from the car. ) '

Reverse the above operation to instal the battery and
smear petroleumn jelly on the terminals to prevent
corrosion. Do not over tighten the terminal screws and
make sure of the correct earth polarity.

2. ALTERNATOR

DESCRIPTION

The alternator charging unit uses a rotating field and
pole shoe assembly and together form a rotor unit. Low
amperage current is fed thiough the slip rings and brushes
to the fieid windings so wear on brushes and slip rings is
very slight and maintenance is reduced to a minimum.

The output current is generated in the fixed stator
windings and is three phase alternating current (AC).

The stator windings are wound on a laminated soft iron
former and are star-connected.
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As it is not possible to recharge a storage battery with
alternating current, it is necessary to rectify the output of
the stator windings to direct current (DC). This is done by
the bank of diodes mounted within the alternator end
bracket.

The outpur of the alternaior is governed by the control

unit and built in characteristics of the al_ternator.

~ An electrical cut out unit is not necessary with the
alternator charging system as the diodes stop a reverse
current flow through the alternator.
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SERVICE PRECAUTIONS

(1) Make sure the battery is connected the correct
way. Refer 1o Specifications.

{2) Do not short out or ground any terminals common
to the charging circuit.

(3) Always disconnect the battery before Lonnectmg a
battery charger.

{4) If a booster battery is used always connect it in a
parallel circuit. i.e. positive to positive (+ to +) and negative
to negative {— to —) to maintain a 2 volt supply pressuré,

(5) Never disconnect the battery or terminals in the
charging circuit while the engine is running.

(6) Regularly check fan belt tension, deflection should
be 13 mm (0.5 in).

(7) Keep battery terminals clean and all electrical
connections tight.

(8) Disconnect the battery and aJternator when arc
welding on the vehicle.

(9) Never connect a capacitor to the field (F) terminal.

TO REMOVE AND INSTAL

(1) Fit covers to both fenders and disconnect the
battery terminal,

’ {2) Disconnect the terminal block @t the alternator if
used by pulling on the _terminal block, not the wires, or
remove the terminal nuts and lock washers to remove the
wiring from the terminals.

{3} Loosen both mounting bolt nuts.

{4} Remove the fan belt from the pulley.

. (5) Remove both mounting bolts while supporting the
alteenator with the hand, do not .drop or bump the
alternator. -

Instillation is a reverse of the removal procedure with
particular attention to the following:

{1) Do not overtighten the mounting bolts as broken
mounting lugs could result.

(2) Do not over tension the fan belt.

(3) Apply pressure to.the mounting end bracket only,
when adjusting the fan belt.

(4) Check the wiring where soldered to the slide-on
terminals in the termingd blotk or where soldered to the cye
terminals.

TO TEST THE ALTERNATOR

(1) Remove the alternator from the wvehicle as

described under the heading TO REMOVE AND INSTAL.

(2) Mount the alternator on an electrical test bench
equipped for testing charging circuits.

(3) Using a fuily charged battery connect a 0—50 amp
test ammeter in series between the positive (+} battery
terminal and the alternator A terminal with” an on-off
switch in series at the battery terminal.

(4) Bridge the F terminat and A terminal at the
alternator.
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(3) Connect a test voltmeter 0—20 volts between the A
terrminal of the alternator and the negative (—) terminal of
the battery.

(6) Earth the alternator frame to the negative (—)
battery terminal.

(7) Connect a variable load resistance of 35 amps 15
ohms with a switch in series across the battery.

{(8) Open circuit the variable resistance with the
switch,

(9} When testing Hitachi LT125—02 and Mitsubishi
AS2025A—! alternators, close the On-Off switch at the
positive (+) battery terminals leaving the variable resistance
switch open, slowly increase the speed of the alternator
until the reverse current flow is eliminated and a 2 amp
charge is indicated on the ammeter. The speed of the .
alternator should be approximately 1000 rpm at this point.

When testing the Hitachi LT125-06 and LT133-05
alternators, slowly increase. ‘the alternator speed to
approximately 800 rpm and close the On-Off switch at the
positive (+) battery terminal, gradually increase the
alternator speed until the volimeter reading reaches 14
volis, at this point the altemator speed should be less than
1000 rpm if the unit is serviceable.

(10) Close the switch of the variable resistance and
slowly increase the alternator speed to approximately 2500
rpm, adjust_the variable resistance until the voltmeter reads
14 volts. The alternator output should be at maximum
reading, refer Specifications, no, noticeable increase in
alternator output should occur as the rpm is increased
above this figire nor should there be any drop off in
output

NOTE: Do not leave the variable resistance in crrczur longer
than is necessary to do the test.

{11) Should the alternator not meet the above tests it
will have to be dismantled and all components tested.

{12} If the alternator test proves that the alternator is
servmedble bur the battery is not.receiving an electrical
charge, carry out the regulalur unit tesl procedure.

TO TEST ON THE VEHICLE

The regulator unit must not be in circuit when carrymg
out this test, dtsconnect the battery before connecting any
of the test equipment and make sure that the battery is
{ully charged

(1) Disconnect the wiring from the N and F terminals
of the ahemator

(2) Connect a 0—20 volt test voltmeter between the A
terminal of the alternator and a good earth, check that the
voltmeter reads battery voitage when the battery is
reconnected.

(3) Connect a jumper lead between the F and A
terminals of the alternator.

(4} Connect a tachometer to the engine accoiding to
the manufacturers instructions.

(5) Reconnect the battery terminals and start the
engine and allow to idle at its minimum speed.
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(6) Switch on the headlamps to apply a load across the
battery.

(7) Slowly increase the engme speed to approximately
1000 rpm. The voltmeter should give a minimum reading of
12.5 volts if the alternator is serviceable, should the reading
be below this figure the alternator will have to be removed
for repairs. ’

NOTE: Do not switch off the headlamps until the engine
has been stopped.

TO DISMANTLE

It is important that the diode wire be held with a pair
of pointed pliers when soldering and unsoldering the leads,
the pliers dissipate some of the heat and 50 protect the
diode from beirig damaged.

All wiring ‘connections should be marked and ‘tagged
before removal to avcnd Wwrong connectlons
reassembling. '

(1) Mark the assembled position of both end brackets
and the stator winding lamination.

(2) Remove . the brush. cover screws and brush cover.
On models "LTi25.06 .and LT133 05 remove the brush
holder mountmg screws ‘and remove the brush holder and
brushes. : '

(3) Remové the through bolts and separate the dnve
end bracket and rotor from the stator wmdmgs and brush
end bracket

NOTI; It may he necessary 1o gently tap the drive end
bracker with a soft-faced hammer to separate it from the
staror Iammanons and bmsh end bracker

4) Carefully support the rotor in a vice fitted w1th

dunng'

STATOR WINDINGS

DIODE HEAT SINK

SCREW

soft jaws and remove -the pulley nut, pulley, fan, woodruff _

key where ﬁtted and spacer.
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{3} Remove the bearing plate retaining screws from the
drive end bracket.

(6) Support the drive end bracket on the bed of a press
and carefully press the rotor and drive end bearing from the
bracket.

(7) Using a bearing puller remove the bearing from the
rotor shaft, remove the bearing retainer plate from the shaft
and the bearing dust seal from the end bracket.

(8) Remove the slip ring end bearing using the bearing
puller.

Models 1.T125.02 and AS2025A-1

Remove the heat sink, retaining boit, nuts and washers
{rom the end bracket.

On units fitted with one heat sink with the negative (—)
diodes fitted directly into the end bracket, unsolder the
stator leads using a very hot soldering iron while holding
the diode wire with a pair of pointed pliers, remove the
brush holder retaining screws.

Remoave the end bracket from the stator winding and
heat sinks at the same time easing the wiring terminal
connector through the end bracket cover plate hole, note
the position of all insulator washers and spacers for
reassembly.

Remove the brush holder screws from the two heat
sink type units and remove the brush terminal screws.and
wiring, remove the brush holder.

Unsolder the stator leads from the dicdes using a very
hot soldering iron while holding the diode wire with a pair
of pointed pliers.

Unsolder the bridging wires from the diodes in
preparation for testing.

BRUSH LEAD

LOCX WASHER

COVER SCRE Q/g\.é%
o %

+ BRUSH SCREWS

Models LTI123.06 and L.T133.05

Unsolder the stator leads from the rectifier diode pack
using a hot soldering iron while holding the diode leads
with a pair of pointed pliers.

Remove the A terminal nut and the rectifier diode pack
retaining nut and remove the rectifier diode pack assembly
from the end bracket. Separate the stator windings from
the end bracket.

TO CLEAN PARTS

(1) Do not immerse units of the alternator in cleaning
solvents as damage to the windings will result.

(2) The end brackets may be washed in kerosene or
stmilar  cleaning fluid after they have been completely
dismantled from the unit. They should be thoroughly dried
after cleaning.

(3) Compressed air can be used to carefully blow out
the dust from the stator winding and the field winding on
the rotor.

(4) Using a petrol damp rag carefully clean the slip ring
assembly and check for any damage or wear. Never machine
the slip rings. Any burrs or burn marks can be polished out
with very fine sand paper (not emery paper).

(5) Clean the brushes and brush holders using a petrol
damp rag and check and remove any burrs from the
holders.

(6) The bearings are of the sealed ball type and are
pre-packed shielded bearings and should be replaced when
the aiternator is overhauled if they show signs of being dry
and rough.

COVER

A TERMINAL

TERMINAL

BRUSH SPRING

Hitachi Alternator LT 125.02 with Brush Cover
Removed Showing Brush Maunting Paositions.
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Hitachi LT125.02 Alternator.

All parts being electrically tested should be resting on a
non-conductive pad. '

Slip Rings -

(1) Visually check the slip ring assembly for damage.

(2) Remove all burrs and burn marks with fine sand
paper (not emery paper).

(3) With a 110 volt AC test lamp and prods, test the
slip ring unit for an electrical bridge between the slip rings.
The test lamp should not light.

NOTE: The above test is carried out with the field Ieads
disconnected.

(4) If the test lamp lights up or burns dimly indicating
an electrical bridge, a new slip ring assembly will have to be
fitted.

(5) Using a 110 volt AC test lamp and prods check the
slip ring to earth insulation by holding one prod on the
rotor shaft and touching the other prod to each slip ring in
turn.

(6) If the test Jamp lights up or burns dimly indicating

BRAUSHES
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BEARING RETAINEH

a @;m END BRACKET

TERMINAL NUTS WASHERS
AND INSULATORS
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b
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o ot
o ¢

-
> COVER SCREWS
o A
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the test leads one to each field wire and note the ammeter
reading, a high reading over 3.5 amps indicates a bridged

circuit within the coil. No reading on the ammeter indicates

an open circuit exists in the field coil. In both the above
cases a new rotor assembly will have to be fitted.

Stator Windings

(1) The insulation to earth test is done with the 110
volt test equipment, connect one test prod to one stator
wire and the other test prod to the laminated stator

- winding frame.

an electrical short, a2 new slip ring assembly will have to be

fitted.

Field Windings and Rotor Assembly
(1) The insulation to earth test is done with the 110

volt test equipment, connect one of the test prods to one of

the field wires and the other test prod to one pole piece of
the rotor.

(2) If the test lamp lights or burns dimly and no visual
earthing can be seen and rectified, a new rotor assembly
will have to be fitted.

(3) To check for brldged or internal shorting of the
field coil, connect a pair of test leads to a 12 volt battery

with an ammeter connected in series with one lead, connect .
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(2) If the lamp lights or burns dimly indicating a short
circuit, a new stator winding assembly must be fitted.

(3) To test the continuity of the stator winding
connect a pair of test leads to a 12 volt battery, connect in
series with one of the Jeads a 36 watt globe. '

(4) Comnect the test leads across any two leads of the
stator winding, the lamp should light. Repeat the operation

to the remaining leads alternately.

(5) If the light fails to light on any one of the tests
then the stator winding assembly will have to be renewed.

Diodes
Models LT125.02 and AS2025A—1.

CAUTION: Never use a hand driven generator type lester
to rest diodes.

Before the diodes can be tested the wiring has to be
unsoldered from the diode leads, using a very hot soldering
iron and holding the diode lead with a pair of pointed pliers
to dissipate the heat and protect the diode, unsolder each
wire in turn after marking and noting their connected
positions.

Connect a pair of test leads to a 12 volt battery with a
1.5 watt globe in series with one lead, touch the diode wire
with one lead and the heat sink of that diode with the other
lead, then reverse the leads.
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’Exploded View of Hitachi LT125.06 and LT133.05 Alternator.

Repeat the tests to all diodes in turn. The globe should
light when the leads are connected in one way only.

If any one or more of the diodes prove faulty, a new
heat sink or the faulty diode(s) will have to be replaced.

Models LT126.06 and LT133.05

These units have the diodes mounted in a rectifier pack

assembly and should any one diode prove unserviceable the
rectifier pack will have to be replaced as an assembly.

' Connect a pair of test leads to a 12 volt battery with a

1.5 watt globe in series with one lead.

Connect one test lead to the A terminal connecting link
and the other lead to each heat sink in turn, the globe
should light only when the lead is connected to one of the
heat sinks, if the globe fails to light or light in both cases
the rectifier diode pack is unserviceable which will
necessitate a renewal of the assembly.

Brush Springs and Brushes

(1) Brush spring tension is tested with a push type
spring tension gauge; push the spfing and brush into the
brush holder with the gauge until the face of the brushes
and holder are flush. A serviceable spring should give a
reading within specification limits. Replace unserviceable
springs.

(2) The brushes stiould protrude from theii holders,
without tension on their springs when checking brush
length. Fit new brushes when the measurement is less than
specified.

Bearings

Check both tracks and balls or rollers for chips and
roughness. Fit new bearings when in doubt of the
serviceability of the old bearings.

TO ASSEMBLE

The assembly procedure is the reverse of the
dismantling operations with attention to the following
points.

156

(1) Carry out the cleaning operations and the testing
and checking of component parts as laid down in the
appropriate sections.

(2) Replace all worn, damaged, shorted or open
circuited components.

(3) Take cate not to damage the slip' ring assembly
when refitting.

(4) Resolder the field leads to the slip rings using a
very hot soldering iron.

(5) Ensure that both ball races are serviceable. Fit new
bearings when in doubt.

(6) Press the slip ring and bearing onto the rotor shaft.

(7) Instal the bearing dust seal into the drive end
bracket with the bearing, bearing retainer and retainer
SCIews.

(8) Press the bearing and drive end bracket onto the
rotor shaft using a hollow arbor that will fit over the rotor
shaft and contact the bearing centre.

NOTE: When fitting bearings always apply the fitring
pressure on to the section of the bearing being fitted. Do
not apply pressure through the balls or rollers.

{9) Instal the fan spacer and fit the woodruff key
when used into its keyway.

{10) Fit the fan with the blades towards the alternator.

(11) Instal the.pulley, lock washer and nut, tighten the
nut to 3.8 kg/m (27 ft/tb).

(12) On LT125.02 and AS2025A—1 models resolder
the stator leads to the diodes according to the tags and
marks made before. unsoldering the leads, take the
necessary precautions to protect the diodes from being
damaged by excessive heat.

(13) Resolder the terminal wiring back onto their
original positions.

(14) Align the marks made on the brush end bracket
and stator laminations before dismantling and assemble the
two components while feeding the terminal wiring or stator
leads through the end bracket cover plate hoie.

(15) Instal the heat sink assembling bolts and
insulation washers as noted when dismantling and tighten
the retaining nuts evenly.



(16) Instal the brush holder to the end bracke and or
heat sink on LT125.02 and AS2025A—1 models.

(17) Instal the rotor assembly aligning the marks made .

before dismantling.

(18) Instal the through bolts and tighten them evenly.”

- (19) On LT125.02 and AS2025A—1 models, instal the
brushes and terminal screws.

{20y On LT125.06 and LT133.05 models instal the
rectifier diode pack, tighten the mounting nut and instal
the A terminal nut and washers, resolder the stator leads
according to the identification marks made before

SCREW

End View of Hitachi Alternator Showing Wiring Terminals
and Diode Rectifier Pack. Models LT125.02 and LT133.05.

DIODE PACK RETAINING NUT AND WASHERS
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dismantling taking the necessary precautions to protect the
diodes from heat damage. Instal the brush holder and
brushes, connect the wiring terminals to their respective
screws and tighten all screws and terminals.

(21) Refit the end bracket brush cover and retaining
SCrews.

THROUGH BOLT

DIODE PACK

3. ALTERN ATOR REGUILATOR

DESCRIPTION

The alternator regulator is a two unit type comprising a

pitot lamp relay and a voltage regulator.

A cut-out relay is not required as a reverse current
cannot flow from the battery to the alternator at any time,
even with the engine stopped, due to the effect of the diode
rectifiers. .

The voltage relay directs the charging system voltage to
the field circuit when the engine is running.

When the ignition is switched on, current from the
battery flows through the charge indicator light, a parallel

resistance and the voltage regulator contacts to -the field--

coil of the rotor to supply a starting current for the
alternator to commence charging. This is necessary, as the
residual magnetism retained by the alternator is insufficient
to start a voltage build-up within the alternator. The voltage
regulator controls the alternator output according to the
voltage of the battery and rpm of the engine.

REGULATOR ADJUSTMENTS

When testing or adjusting the alternator regulator on
the vehicle, disconnect the earth lead at the battery
negative terminal before attempting to connect the test
instruments, removing or replacing the regulator cover, or
making any adjustments. This is to obviate the possibility
of short circuiting any of the regulator terminals or wires to
earth, which would result in serious damage to the
alternator or regulator.

Voltage relay and voltage regulator gap ad]ustment
should be made with the regulator unit removed from the
vehicle.

Electrical tests and adjustments should_be made with
the regulator unit on the vehicle, using reliable test
equipmerit.

AIR GAP ADJUSTING SCREWS

_ARMATURE BELADE  SPRING BLADE

ARMATURE TO
FRAME AIR GAP

VOLTAGE REGULATOR
BOBBIN

- CONTACT SUPPORT

Mitsubishi Regulator with Cover Removed. Typical of
Hitachi Early Model Voltage Control Unit.



‘ 1 1—Electrical System

POINT GAP

ARMATURE

ADJUSTING STOP

Apart from the normal testing and adjusting, no
attempt should be made to repair the alternator regulator.

Dirty contact points should be dressed with fine emery
cloth or carborundum stone and washed thoroughly after in
a cleaning solvent. Burned or pitted points will necessitate
the unit being replaced.

NOTE: Do not immerse the regulator unit in cleaning
solvent as damage to the coil windings could result.

YOKE GAP

Early Model Hitachi Reguiator Pilot Lamp'Relay.

TOP POINTS

POINT GAP

LOWER POINT SCREW

ALA GAP ADJUSTING SCAEWS FRAME

AIR GAP ADJUSTING SCREW

v ARMATURE

' \g/
ADJUSTING STOP /

SPRING BLADE

SPRING BLADE

Mitsubishi Regulator with Cover Removed.

TO REMOVE AND INSTAL

(1) Disconnect the battery negative (—) terminal.

(2) Remove the regulator mounting screws.

(3) Disconnect the wiring terminal block and remove
the unit from the vehicle.

Installation is the reverse to the removal procedure. -

MECHANICAL ADJUSTMENTS

The mechanical adjustments should be carried out in the
following order, starting with the voliage reguiator unit.

Voltage Regulator — TLIZ10A and RL2220B5

(1) Remove the regulator from the vehicle with its
hamess and connector.

(2) Polish the regulator points using very fine emery
cloth, clean thoroughly after polishing.

(3) Check the air gap between the armature blade and
frame using a fecler gauge of the correct dimension, adjust
the air gap by loosening the armature blade screw and

moving the blade against the feeler gauge and retighten the

armature blade screw.

TOP POINT SCREW

Hitachi TLIZ-37 Regulator Showing Point Gaps and Air Gaps.
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TOP POINT

LOWER POINT

ARMATURE BLADE *
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POINT GAP

LOWER FOINT

s b i

AIR GAP ADJUSTMENT SCREWS

TOP POINT ADJUSTMENT SCREW

AlIR GAP
RAME

—

Hitachi TLIZ-37 Regulator with Cover Removed Showing Air Gap and Point Adjustments,

{4) Check the air gap between the bobbin core and
armature blade wusing a feeler gauge of the correct
dimension, adjust by bending the primary contact support
bracket.

{5) Check the point gap with the armature at rest,
using a feeler gauge of the correct dimension, adjust the
point gap by bending the secondary contact support
bracket.

Pilot Lamp Relay — TLIZ10A

(1) Check the yoke air gap between the armature blade
and voke (frame) using a feeler gauge of the correct
dimension, adjust the gap at the armature set screw.

(2) Check the air gap between the bobbin core and
armature blade wusing a feeler pgauge of the correct
dimension, adjust the air gap by loosening the retaining
screw of the upper contact point blade and moving the
blade in the direction required using a screw driver
positioned in the adjusting slot.

(3) Check the point gap between the armature blade
point and the lower fixed point with the armature blade at
rest against the top point, use a feeler gauge of the correct

dimension to check the gap, and adjust the gap by
loosening the point support screw and moving the point

support up or down to obtain the correct gap.

RELAY FRAME,

REGULATOR FRAME

VOLTAGE REGULATOR ADJUSTING SCREW

Voltage Regulator and Charge Relay — TLIZ37

(1) Remove the regulator from the vehlcle with its
harness and connector.

(2) Polish the regulator points with very fine emery
cloth, clean thoroughly after polishing. .

.(3) Check the air gap between the bobbin core and
armature blade using a feeler gauge of -the correct
dimension, adjust the air gap by loosening thc_top point
support to frame tetaining screw and move the point
support to give the correct air gap, retlghten the retaining
SCrew.

(4) Check the point gap with the armature at rest usmg
a feeler gauge of the correct dimension, adjust the point gap
by loosening the lower point Support reta.mmg screw and
moving the point support to obtain the. correct gap,
retighten the retalmng SCrew. .

ELECTRICAL ADJUSTMENTS
Charge Relay

. The charge relay check and adjustment is done w1th the
¢ regulator removed from the vehicle.

ARM.IATUHE BLADE

AlIR GAP

Hitachi TLIZ-37 Regulator with Cover Removed Show?ng Regulator Adjusting Screws.

159
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(1) Disconnect the negative {—) battery terminal.

(2) Remove the regulator from the vehicle,

{3) Remove the cover from the regulator:

(4) Using a fuily charged 12 volt battery connect a
0-3 ohm variable resistance with a switch in series between
the positive (+) terminal and the N terminal (yetlow wire)
of the regulator wiring socket; leave the switch in the off
position and the resistor at maximum,

(5) Conneci a 12 volt 3 watt globe in series between
the positive (+) battery terminal and the L terminal (red
with' white trace wire) of the regulator wiring socket.

{6) Connect the negative (—) battery terminal to the E
terminal (black wue) of the regulator.

(7) Connect a 020 volt test voltmeter between thé
regulator side of the variable resistor and the E termmal or
negative battery terminal.

(8) Turn on the switch. and slowly reduce the
resistance of the varigble resistor until the test lamp goes
out, note the voltage reading at this pomt which should be
between 4.5and 5.2 volts.

(9) To adjust, turn off the switch, wim the resistor to
maximum, loosen the lock nut and screw the adjusting
screw in to. increase and out to decrease the boltage at
which the lamp will go ‘out, tighten the locknut after each
ad]ust.ment and recheck as in item (8).

(10) After the charge relay adjustment is completed
remove the test instruments .and wiring and instal the
regulator umt cover and instat the unit onto the vehicle.

Voltage Regulator — TLIZ]OA and RL2220B5

(1) Check the state of charge of the vehicle battery,
should it be under three quarters charged, recharge or
replace it with a fully charged one before the electncal tests
and adjustments are attempted

(2) Disconnect the negative (—) battery terminal.

3) Dtsconnect the wire from the battery terminal on
the alternator.

(4) Connect a 0 50 amp test ammeter in series
between the disconnected wire and’ the alternator battery
terminal.

(5) Connect a 0—-20 volt test voltmeter in parallel -

between the alternator battery terminal and a pood earth
such as the negative (—) battery lead.

(6) Make sure” the regulator unit is firmly mounted to
the vehlcle and that the wiring terminal connection is
firmly _|011’1Ed

(7) Connect a tachometer to the engine accordtng to
the manufacturer’s instructions.

(8 Reconnect the negative (—) battery terminal and
start the engme and bring to operating temperature

" (9) Mount a thermometer on the cover of the regulator
to register the ambient temperature, the thermometer can
be held in place with a lump of putty or similar substance.

(10) When the engine reaches operating temperature
and the ambient temperature reaches its maximum, allow
the engine to idle then slowly increase the rpm and note the

voltmeter reading which will rise with the engine speed
until the regulator voltage is reached when the voltmeter
needle will give a slight kickback, refer Specifications for
correct setting.

(11) Increase the engine speed to approximately 2200
rpm and check that thc voltage readmg remains within
Specifications.

(12) Should the voliage setting of the regulator not
meet with Specifications stop the engine and remove the
negative (~) battery terminal, remove the regulator cover
and bend the voltage regulator armature spring biade stop
up to increase the voltage setting and down to decrease the
voltage seiting.

[
-

NOTE: It is only necessary to bend the stop a muinute
amount o alter the voltage setting.

(13) After making the adjustment, replace the cover of
the regulator, reconnect the negative (=) battery terminal
and restart the engine.

(14) Repeat operations {9) to (13) until the correct
voltage setting is obtained.

NOTE: If the voltage build up of the alternator cannot be
controlled by the regulator it indicates that the regulator
unit is at fault and should be replaced with a serviceable
unit.

(15) After the voltage regulator adjustment has been
corrected stop the engine and disconnect the negative (—)
battery terminal, remove the test instruments and
reconnect all wiring to the correct terminals, reconnect the
negative (—) battery terminal.

Voltage Regulator — TLIZ37

To check and adjust the voltage setting the regulator
unit should be installed in its mounted position on the
vehicle.

(1) Check that the regulator points are clean and free
from pits or burn marks.

(2) Check the state of charge of the vehicle battery.
should it not be fully charged either charge it or replace it,
with a fully charged one before the electrical tests and
adjinstmer'tts are attempted.

(3} Disconnect the negative (—) battery terminal.

(4) Disconnect the A terminal wiring from the
alternator and connect a 0—50 amp test ammeter and a
0.25 ohm resistor in series with the terminal and
disconnected lead, bridge the resistor and ammeter with a
jumper lead to protect the ammeter until the alternator
commences to charge. ~

- (5) Connect a 0—20 volt iest voltmeter between the A

. terminal of the-alternator and the negative battery terminal.
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'(6) Connect a tachometer to the engine according to
the manufacturer’s instructions.

(7) Make sure all light switches and accessories are
turned off.



(8) Mount a thermometer on the cover of the regulator
to register the ambient temperature, a cylindrical type
thermometer may be held in place with a lump of putty or
similar substance.

(9) Start the engine and allow it to reach operating
temperature.

(10) Remove the jumper lead bridging the ammeter
resistor and increase the engine speed Lo approximately
2500 rpm, the ammeter reading should be less than 5 amps
after a few minutes operation.

(1'l) With the engine operating at 2500 rpm check the
voltage reading on the voltmeter and note the ambient
temperature reading on the thermometer compare the
readings with Specifications. :

(12) If the voltage reading is not to specifications
allow the engine to idle and reconnect the jumper lead
bridge to protect the ammeter, then stop the engine.

(13) Remove the negative (=) battery terminal.

(14) Remove the regulator cover.

Electrical System—14

{15} Reconnect the negative battery terminai.

{16} Start the engine again and remove the jumper lead
bridge.

(17} Loosen the adjusting screw lock nut and turn the
adjusting screw in to increase the reading and out to
decrease the reading. Tlghten the locknut after each
adjustment. :

NOTE: The adjustment must be made within one minute
after the removal of the regulator cover as the change in
temperature occuring in the wnit will alter the voltage
setting and the procedure will have to be repeated after the
unit has normalised with the cover zr?stalled

(18) After the adjustment is completed stop the engine

" and remove the negative (—) battery terminal, disconnect

the test instruments and reconnect the a]ternator A
terminal and wiring.
(19) Reconnect the negative battery terminal.

4. STARTER MOTOR

DESCRIPTION

The starter motor is a 12 volt, series wound, four pole,
four brush or two brush unit.

The starter motor is equipped with a solenoid actuated
pre-engaging starter drive and over-running clutch assembly.
The solenoid is attached to the starter frame; the solenoid
plunger is connected to the over-running clutch and drive
pinion  assembly through a link, lever and pivot pm
arrangement

When the solenpid wmdmgs are energised, the plunger
acting on the lever and pivot engages the drive pinion with
the flywheel ring gear and at the same time closes the
switch supplying powert from the positive lead of the
battery to the starter motor field coils to operate the

motor.
DRIVE END BRACKET

LEVER

W2 4

As the engine fires, the over-running clutch of the drive
pinion assembly prevents high speed rotation of, and
possible damage to, the starter armature if the solenoid
windings are not immediately de-energised by releasmg the
switch key

The ‘starter solenoid switch wmdmgs are energised by
the key operated combination ignition and starter switch.

TO TEST ON THE VEHICLE

Should the starter fail to operate when the switch is
moved to the start position check the followmg pomts

(1) Check the battery condifion and state of. charge
refer to battery sectron of this manual

YOKE WINDOWS

SDLENmD

anusn TEAMINALS
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Exploded View of Hitachi Starter Motor,
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(2) Clean the battery terminals taking particular care
to remove the scale from the positive (+) terminal post and
terminal.

(3) Check the earth connections for tightness and
cleantiness, do not overtighten the terminals.

(4) Switch on the headlamps and operate the starter
control switch, if the lights go dim but the starter is not
heard to operate it could indicate that a short circuit or
high resistance has developed in the starting system which
could be either external or internal.

(5) Check all the external wiring to make sure the fault
is not external, if the external circuit proves satisfactory,
indicating that the problem is in the starter assembly, the

unit will have to be removed and bench ch_ec_ked

- TOREMOVE AND INSTAL

(1) Disconnect the battery terminal negative lead.

(2) Drsconnect the battery lead from the starter
solenoid.

(3) Disconnect the swrtch wire from the solenoid.

(4) Remove the two starter mounting nuts and lock
washers.

(5) Remove the starter motor from the engine.

(6) The installation procedure is the reverse to the
removal operations.

TO DISMANTLE

(1) Disconnect the field lead from the solenoid
terminal.

{2) Remove the spiit pin from the pmron lever pivot
pin and remove the pivot pin.

(3} Remove the solenoid mounting screws and unhook
the solenoid plunger from the pinion lever and remove the
solenoid and plunger assembly. -

(4) Remove the dust seals from the solenord mountmg
position.

(5) Remove the dust cover from the yoke windows.

(6) Remdve the brush termmai screws.and remove the
brushes. -

(7) Remove the two assernbly through bolts and
remove the commutator end bracket.

(8) Separate the drive end bracket and armature from
the yoke.

(9) Remove the armature, pinion and clutch assembly
with the pinion lever from the drive end bracket.

(10) Remove the circlip and collar from the armature
shaft, tap the collar towards the pinion to gain access to the
circlip.

(11) Remove the chutch and pinion assembly from the
armature shaft. -

12) Remove the centre bracket frorn the armature
shaft.

(13} If the field coils are to be removed mark the

location of each mdmdual pole shoe before removing the
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mounting screws. The pole shoes must be replaced in the
same position from which they were removed.

TO CHECK AND INSPECT

(1) With the starter motor dismantled check the brush
holder insulation, using a £10 volt test prod’ equipment
with a globe in series with one lead.

Connect one test prod lead on the brush holder pos;trve
side and the other lead on the negative side. If there is any
indication of leakage the globe will light or an arcing will
occur at the point of shorting, either repair or replace the
brush holder if a short circuit is evrdent

(2) Check the brushes for adequate length. Brushes
should be renewed when their length- is below
specrﬁcanons They should be a free skiding ﬁt in the brush
guides.

{3) Check the brush spring tension with a pull scale.
Compare with Specifications.

(4) Check that the commutator is free from pitting
and buming, clean with a petrol moistened cloth, and
polish with a strip of fine glass paper.

A badly wom commutator may be cleaned up by
mounting the armature in a lathe, spinning at hlgh speed,

and a light_ cut_taken_acrqss_the commutator. with_a“very
sharp tool. After turning, recut the insulation between
segments to Specifications.

(5) Check the armature for short circuit, using a
growler or by using the 110 volt test prods and globe. *

(6) Place one of the fest’ prods on the armature core or
shaft 'and move the other prog around the c:rcumference of.
the commutator. If the test lamp hghts at any’ pomt the
armature is f‘aulty and should be replaced :

(N Test " the ﬁeld conls for’ continuity by connecting
the test.prods in seriés with the ﬁeld wmdmgs Failure of
the lamp to” hght mdrcates Aan open crrcult in the. wmng of
the field coils. . .

(8) Check the field cml for ground by placing one test
prod on the ﬁeld coil lead and the othet lead on he starter
yoke_.If the globe lights or.an arcmg ‘occurs between the
field coils and earth remove the ﬁeld cmls and repair or
renew. - ¢

(9) Check the armature’ shaft bushes for wear. Check
with specifications and replace as necessary. The old
brushes must be removed and the new ones pressed into the
end brackets and centre bracket using a polished mandrel of
the exact diarneter of the armature shaft.-

NOTE: The new bushes must not be reamed to size, as
reaming will impair the porosity of the bushes ‘and cause
early faqure New bushes should be allowed to stand
immersed. in clean light engine oil for 24 hours before
fitting. This time period may be shorténed to two hours in
case of urgency, if the oil is heated to | 0_0°C' (212°F).

(10) Check the armature shaft for bend between
centres -using a dial gauge. Refer Specifications for.
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ADJUSTING NUT

- -

Showing Method of Measuring Protruding Length of Plunger from Solenoid Face to Adjusting Nut.

tolerances. Replace the armature if it is not within
Specifications.

(11) Check the drive assembly clutch pinion teeth for
wear, scoring or chipping. A clutch in good condition
should' take up the drive in one direction only. It should
rotate easily and smoothly in the non-drive direction and
the assembly should move smoothly along the armature
helical splines.

NOTE: Do not wash the drive assembly or clutch in solvent
as this will destroy the clutch lubricant and cause early
failure of the unit,

(12) To replace the thrust plate and spring remove the
circlip from the sleeve while compressing the spring with
the thrust plate.

{(13) Check the ring gear for chipped worn and/for bent
teeth, replace as necessary.

TO ASSEMBLE

{1} Lubricate the drive assembly on the armature shaft
splines, armature shaft bushes and solenoid switch moving
stud with a light coating of multi-purpose grease.
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(2) Instal the centre bracket to the armature shaft.

{3) Assemble the clutch and pinion to the shaft, fit the
collar, with the cup away from the pinion, fit the circlip and
stake in position and fit the collar over the circlip.

(4) Check the “protruding length of the planger
adjusting nut by pressing the solenoid plunger against a flat
surface to completely depress the plunger, measure the
distance from the face of the solenoid to the face of the flat
surface, adjust the adjusting nut to give the correct
measurement. Refer Specifications.

(5) Assemble the armature, startgr clutch, pinion lever
and centre bracket to the drive end brd(‘iket.
NOTE: Make sure the thrust washer assembly and the lever
are correctly meshed.

(6) Instal the armature and drive end bracket assembly
to the yoke.

(7) Instal the commutator end thrust washers to the
armature shaft.

(8) Instal the brush plate bracket and through bolts,

(9) Tighten the through bolts and check the armature
end-float. Refer Specifications, adjust with shims at
commutator end.
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Hitachi Starter Motor Showing Pinion to Pinion Stop Clearance.

(10} Instal the brushes into their correct holders and
fit their terminal screws and tighten.

(11) Instal the solenoid dust seals and the solenoid
plunger to the pinion lever, invert the starter to allow the
pinion lever to move into position to instal the pivot pin,
move the solenoid to align the pivot pin holes and instal the
pivot pin, fit the solenoid mounting screws and tighten,
instal the split pin to the pivot pin.

(12) Instal the dust cover over the yoke windows.

TEST AND ADJUST
Starter Solenoid

The solenoid unit should be tested with the. unit
mounted on the starter motor and connected in its
operating position but with the starter field lead
disconnected.

(1) To test the series coil mount the starter motor
securely in a vice, connect the negative terminal of a fully
charged 12 volt battery to.the M terminal of the solenoid
using a suitable jumper lead.

(2) Mazke an 8 volt tapping on the battery and connect
a jumper lead with a switch in series to the solenocid §
terminal.

(3} Close the switch, the solenoid should be activated
and the plunger pulled smartly into the sotenoid moving the
pinion assembly forward on the shaft.

(4) To test the hold-in coil connect the solenoid case
to the negative battery terminal, energise the solenoid as for
the series coil test then remove the M terminal connection.
The solenoid plunger should remain held in the sotenoid if
the hold-in winding is serviceable.

(5) To check the pinion to pinion stop clearance,
energise the solenoid as above to move the pinion into its
mesh position.
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{6) Measure the clearance between the pinion and the
pinion stop. Refer Specifications for the correct clearance.

NOTE: Only hold the solenoid energised long enough 1o
make the measurement as damage to the solenoid could
occur from over-heating.

(7) If the pinion to pinion stop clearance is not within
specifications remove the solenoid and adjust the plunger
adjusting nut, instal the solenoid and recheck the clearance,
repeat the operation until the clearance is within
Specifications. .

(8) When he pinion to pinion stop clearance is
correctly adjusted remove the jusnper leads and connect the
field wire to the terminal of the solenoid.

Starter Motor

(1) Proceed with the no-load test after checking and
adjusting the solenoid and pinion clearance.

(2) Connect an ammeter capable of reading 0—500
amps in series with the positive battery terminal and the
solenoid B-terminal using heavy core cable.

(3) Earth the negative battery terminal to the starter
body using heavy core cable.

(4) Bridge the B-terminal and the S-terminal of the
solenoid using a jumper lead with a switch connected in
series.

(5) Connect a revolution counter to the armature
shaft.

(6) Close the switch in the jumper lead between the B
and S terminals and note the tpm and current draw of the



starter motor, compare the readings with specifications.
{7} After completing the starter test remove the test
instruments and leads.

NOTE: High amperage reading with low revolutions check
for shorted armature, shorted fields, worn bushes, bent
armature shaft or poling armature; high amperage draw
with no revolutions check for shorted field co:ls shorted
armature or shorted brushes.
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To carry out the lock torque test, mount the starter
motor on a starter test bench and make the connections
according to the manufacturer’s instructions, use a high
amperage variable resistor in the battery circuit so that the
voltage can be controlled accurately as small variations in
voltage and amperage can considerably alter the torque of
the starter motor. Refer Specifications for the correct test
figures.

5. DISTRIBUTOR

DESCRIPTION

The distributor is driven by a skew gear from the
camshaft. Mechanical advance and vacuum advance systems
are incorporated in the distributor. Mechanical advance is
by centrifugal welghts mounted to the shaft and governed
by one advance spring on all models except D411 — 61
which has two advance control springs.

The wvacuum advance consists of a diapragm unit
mounted externally onto the distributor body with linkage
to the breaker plate from the diaphragm, advance is
controlled by engine loadings.

TO CLEAN AND ADJUST BREAKER POINTS

At intervals of 4000 km (3000 miles) the contact
breaker points should be checked for excessive burning and

CONTACT POINTS . .-
a |
TN
3
i

FIXED POINT:

ADJUSTING SCRE

MOVING POINT

pitting arid the dwell angle should be checked and adjusted
if necessary.

Points that are badly pitted and burned should be
replaced. Points that are still serviceable should be cleaned
to a smooth, square surfzce on a fine oil stone. Remove all
traces of oil from the points by washing them in petrot as

- 0il or grease on the points will cause pitting and burning.

(1) To remove the breaker points firstly remove the
distributor cap and rotor button, then loosen the low
tension lead screw on the fixed point and slide the wire
terminal from behind the screw.

{2) Loosen the fixed plate retaining screws, ‘do not
remove the screws.

(3) Slide the breaker point assembly away from the
retaining screws and adjusting screw, at the same time lift
the breaker points clear of the distributor.

LOW TENSION PIG TAIL

LOW TENSION TERMINAL

=1 'i':. ' -
\w ~=a— TERMINAL BLOCK
=

RETAINING SCREW

CAP/CLIP

VACUUM ADVANCE UNIT
MOUNTING SCREWS

#Eummc SCREW

DIAPHRAGM LINK

BREAKER PLATE AND CLIP SCREW
CAM ASSY
BREAKER PLATE ’

Distributor with Cap and Rotor Removed.
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(4} To instal the breaker points reverse the removal
procedure.

(5) Tumn the engine until the rubbing block of the
moving contacts is on the highest point of the cam lobe.

(6) Slightly loosen the fixed contact plate lock screw
and using a suitable screwdriver, move the contact plate in
the necessary direction until a clean feeler gauge blade of
the specified thickness is a neat sliding fit in the point gap,
then retighten the contact plate lock screw. Again check
the fit of the feeler gauge blade between the contact points.

AOTOR— %
e

. ECLIP
SCREW — ¥
G o SCREW

MOVING POINT —— Gﬂ
g-ﬁ%-.—nxeo POINT

BREAKER FLATE

= CAM ASSY

CONTROL SPRING-—

é‘:’:ﬂnun WASHER

CENTRIFUGAL WE_IGH"’S

. — SHAFT ASSY
EARTM PIG TAIL—
SCREWS IPACER WASHER
N,
PIG TAIL
CLP - o Sims -
CAPACITOR  SCREWS

O-RING SEAL —

©O-~—— THRUST WAsSHER

PIN o gf_-_

Exploded View of the Distributor Components. Model
DA411-61 Distributor uses two Control Springs.

DRIVE GEAR
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NOTE: If new poinis are being fitted, set the gap at the
upper imit of the specifications as the initial wear of & new
breaker arm rubbing block will be rapid. If the points have
been in use for some time, but are still serviceable, set the
gap at approximately mid-wav between the upper and
lower limirs of the specifications.

(7) Turn the engine and measure the contact point gap
at each cam lobe, being sure that the heel of the breaker
arm rubbing block is in the position of maximum lift on
each cam.

(8) Measure the breaker arm pressure with a spring
tension tester by pulling at right angles with the breaker
points, see Specifications.

(9) Place a smear of high melting point grease on the
lobes of the cam assembly and instal the rotor arm and the
distributor cap.

(10) Connect the dwell meter and check the contact
dwell, adjust if necessary to specifications.

(11) Connect the timing light and check the ignition
timing. .

TO REMOVE

(1) With the distributor cap removed turn the engine
until the ignition timing mark indicates number one
cylinder is on tdc that is, with the pointer in line with the
extreme left hand mark on the pulley when looking at the
engine from the front of the vehicle and the rotor button in
line with number one high tension lead terminal position.

(2) Remove the vacuum advance line from the vacuum
advance control unit. ,

(3) Remove the primary ignition lead from the
terminal block.

(4) Remove the set bolt holding the mounting plate to
the engine block and remove the distributor from the
engine.

TO DISMANTLE

(1) Remove the rotor button.

(2) Remove the vacuum advance control unit
mounting screws, disconnect the linkage from the
diaphragm to breaker plate and remove the advance unit.

(3) Loosen the contact breaker point retaining screws
and terminal screw, slide out the wire terminal and remove
the contact breaker points.

{(4) Remove the ‘E’ clip from the moving point pivot
post and separate the breaker points.

(5) Remove the low tension terminal block and
capacitor from the distributor body.

(6) Remove the two screws holding the fixed breaker
plate to the distributor body and remove the breaker plate
assembly.

(7) To dismantle the breaker plates compress the
spring to gain access to the circlip and remove the circlip
and spring, taking care not to lose the balls between the
spring and plate and the two breaker plates.



BALLS UNDER SPRING AR

Under Side of Fixed Breaker Plate Showing Spring and
‘Breaker Plate Assembly.

(8) Invert the distributor body and remove the screw
~holding the mounting plate to the distributor body.
-(9) Support.the drstrrbutor shaft near the drive end

and using a hammer and suitable drift tap the drive pin
from the shaft and drive gear.

NOTE: Mark the position of the drive gear in relation to
the shaft for correct assembly.

(10) Remove the drive gear, spacer washer, ‘O’ ring
seal and mounting plate from the distributor body.

'(11) Remove the shaft assembly, spacer washers and
shims from the distributor body.

(12) Mark the position of the rotor drive key of the
cam assembly in relation to the shaft with a daub of quick
drying paint on the centrifugal weight carrier of the shaft
and an arm of the advance plate of the cam assembly.

(13) Remove the cam assemb]y retaining screw and the
cam assembly.

(14) Mark the position of the centrifugal weights and
the control spnng(s) using quick drymg paint.

(15) Remove both centrlfugal weights, the advance
control spnngs ‘and cam assembly thrust washer from the
shaft

- TO CLEAN AND INSPECT

(l) Thoroughty clean all parts with cleaning solvent,
taking care not to immerse the capacitor or vacuum
advance unit in solvent.

. (2) Check and test the capacitor using a capacrtor

tester.
(3) Check the contacts for pitting and burning and, if
necessary, renew as a set only. .

NOTE: Points should be cleaned with a contact file or oil
stone, never use emery cloth or sandpaper.
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D\ ~=— FIXED PLATE

CIRCLIP

(4) Check the low tension and earth wires for possrble
fractures

(5) Check the distributor shaft and body for wear and
TEnew as necessary Maximum clearance between shaft and
body should not exceed 0.08 :mm (0. 003 m)~ if the
clearance is in excess of this figute it wr]l necessrtate the
renewal of the shaft and body. T
*  (6) Check the cams for wear or roughness, variations in
lift between any two cams in excess of 0.05 mm (O 002 in)
will necessitate renewing the cam assernbly .

(7) Check the clearance between the shaft and cam
assembly, maximum ‘clearance " is 0029 mm’ (0.0015 m)
Clearance in - excess of this figure - wrll necessrtate ‘the
renewal of the shaft and cam assembly. ’ :

(8) Inspect the govemor werghts for bmdmg wrth the
pivot pin.

(9) Check the drstnbutor cap for cracks carbon tracks
bumed or corroded terminals. -

(10) Check centre carbon for vear and protr:usmn

{11) Check rotor for damage or detenoranon

(12) Check the. vacuum advance umt for leaking
diaphragm.” To do this, push m on. thé draphragrn
connecting link, place a finger over “the suctlon pipe. and
release the connectmg link: - The. vacuum on the ﬁnger
should hold for at least 30 seconds.

(13} Check the rubber ‘o rmg sea] and renew ‘as
necessary .

TO ASSEMBLE

Assembly is a reversal of the dismantling procedure
with attention to the following points.

(D Apply a small amount of thh melting point grease
to the centrrfugal weight pivot posts and rubbmg pornts af
the weights before assembling.

(2) Instal the control spnngs as marked or noted on
dismantling; ,

(3) Instal the cam assembly thrust washer and cam

assembly as ‘marked on dlsmantlmg v
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NOTE: On all single control spring models check that the
long slot in the cam assembly advance plate is fitred to the
welght with the control spring artached and the short slot is
Jitted to the weight without the control spring.

On dual control spring models the shorrest spring is
attached 1o the centrifugal weight which is installed into
the long slot of the cam assembly acvance plate and the
longer spring is fitted 10 the weight which is installed into
the short slot of the advance plate.

{4) Instal the cam assembly retaining screw and
tighten.

(5) Place the washers on the distrbutor shaft and
instal the shaft into the housing.

NOTE: Starting from the top the washers are in the
Jollowing order — washer, bakelite washer and adjusting
washer. Lubricate the shaft with engine 0il before installing.

(6) instal the mounting plate and the ‘O’ ring seal to
the distributor body and instal the mounting plate to
distributor body screw with the scale at the centre position,
tighten the screw. :

(7) Instal the drive gear and thrust washer on the shaft
and align the marks made on dismantling, instal the drive
pin.

(8) Measure the end thrust of the shatt with a feeler
gauge or dial gauge, the end float should not exceed 0.40
mm {0.015 in). If the end float exceeds the maximum,
restore to the correct clearance by installing a suitable
adjusting washer.

(9) Assemble the breaker plates and lubricate the balls
between the plates and between the spring and lower plate
with high melting point grease.

(10) Instal the breaker plates and fit the retaining
SCIEWS.

(11} Instal the vacuum advance unit and connect the
link to the pin on the moveable plate and lightly lubricate
with high melting point grease.

(12) Instal the capacitor, terminal connections, earth
pigtail wire and cap retaining clips.

(13) Lightly lubricate the pivot post of the contact
breaker set and assemble the breaker points.

(14) Instal the breaker points onto the breaker plate,
lightly Hubricate the cams and apply a small dab of high
melting point grease to the rubbing block of the moving
point.

(15) Adjust the contact breaker gap as described in the
section TO CLEAN AND ADJUST BREAKER POINTS.

(16) lnstal the rotor button and check that the
centrifugal weights are free to operate by turning the rotor
button against the centrifugal control spring while holding
the drive assembly, when the rotor button is released it
should return freely to the fully retarded position.

(17) If the rotor is inclined to stick or does not return
to the retard position the cause should be located and
rectified.

168

Tdc¢ Timing Mark on Crankshaft Pulley in Line with
Pointer on Timing Cover and Distributor Rotor at No 1
Cylinder Firing Pojnt.

TO INSTAL

{1) Check that the engine has not been rotated after
the distributor was removed by rechecking the timing
position as described in item (1) of the TO REMOVE
section. : ‘

(_2) Turn the distributor shaft so that the rotor button
points to the position of the high tension terminal for -
number one cylinder, then turn the rotor in a clockwise
direction sufficieritly to move the gear one tooth.

(3} Instal the ‘distributor into its mounting hole
making sure that the drive gear is fully engaged, and that
the rotor button is pointing to the cap clip and the position
of the high tension terminal for number one cylinder, instal
the mounting plate to engine retaining bolt.

(4) Check that the contact breaker points are just
starting to open when the cam assembly is turned in the
direction of rotation and tighten the mounting plate to
engine retaining boit.

(5) Instal the distributor cap and connect the spark
plug leads. )

(6) Instal the low tension lead.




(7} -Check the ignition timing with a timing light and
check and adjust the dwell angle if necessary. '
(8) Instal the vacuum advance line. .

TO TIME ENGINE AND SET IGNITION TIMING
(Static method) .

(1) Ensure that the contact breaker points are clean
and adjusted to the specified clearance.

" (2) Rotate the crankshaft untit No. 1 piston is at tde at
the end of the compression stroke.

(3) Align the pointer on the timing cover with the
extreme left hand mark on the crankshaft pulley when
viewing the pulley from the front of the car.

(4) The position of the rotor should be in a]:gnment
with No. 1 high tension lead terminal of the cap and the
contact breaker points should be just starting to open.

(5) To adjust, loosen the anchor plate to mounting
-bracket screw and move the distributor body in the
direction required then retighten the screw.

(6) Road tést the vehicle and make final adjustments
to obtain best performance and smoothest operation.

TO ADJUST IGNITION TIMING AND DWELL ANGLE
{Using instruments)

(1) Connect a tachomcter dwell meter and timing
light to the engme according to the manufacturer’s
instructions.

(2) Start the enome and brmg to normal operatmg
temperature

(3} Adjust the engine idle speed to spemi‘catlons

OIL PRESSURE SENDER

_ TEMPERATURE GAUGE SENDER
: POINTER

IGNITION TIMING MARKS

- Showing tgnition Timing Marks and Distributor Advance and Retard Scale,

i
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(4) Disconnect the vacuum line from the vacuum
advance unit and check thé advance position with the
timing light, each division on the crankshaft pulley equals 5
degrees, refer specifications for the correct setting.

(5) Adjust the timing position by loosening the
mounting plate retaining bolt and rotate the distributor
body in the slot, if the adjustment is not possible at this
point it will be necessary to loosen the screw holding the
mounting plate to the distributor body, both these screw
holes are elongated for this adjustment.

(6) After the correct timing position has been
determined rmake sure the mounting plate to engine
retaining bolt and the mounting plate to distributor body
screws are firmly tightened.

(7) Check the contact dwell, refer Specifications for
the correct setting, adjust by opening or closirig the contact
breaker point gap, the engine will have to be stopped and
the distributor cap and rotor button removed to carry out
this operation.

(8) After setting the contact dwell at idle speed
increase the engine speed to approximately 2500 rpm,
checking the dwell angle as the rpm’s increase. Any
variation greater than specifications indicate worn paits
within the distributor in which case the d1slnbulor will
have to be removed for overhaul. ‘

{9) After checking and adjusting the dwell angle
recheck the ignition timing and adjust if necessary. ’

(10) Reconnect the vacuum advance-line and adjust
the engine idle to specifications.

(11) Remove the test instrumenis and feconnect any
disconnected wiring ete.
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6. SPARKING PLUGS

TO SERVICE

The spark plugs should be removed for inspection,
cleaning and resetting at intervals of 5,000 to 6,000 km
(3,000 to 4,000 miles).

Spark plugs removed from an engine in good condition
operating under nommal conditions should have a light
powdery deposit ranging in colour from light brown to
greyish tan. After considerable service the electrodes will
show signs of wear or normal burning. Spark piugs showing
a thick black oily deposit indicate an engine in poor
mechanical condition or possibly, that a plug with too low
a heat range has been fitted.

Spark plugs showing a white or yellowish deposit
indicate sustained high speed driving or possibly that phugs

of tou high heat range have been fitted, particularly when
these deposits are accormpanied by blistering of the
porcelain and burning of the electrodes.

If the heat range is correct, clean the plugs on a sanding
machine and blow clean with compressed air. )

Set the electrode gap (see Specifications} by bending
the earthing electrode(s) and test the plug on a reliable
testing machine,

NOTE: Never attempr to set the electrode gap by bending
the centre electrode or a cracked insulator will result,

Clean the spark plug .threads and, using new gaskets, fit
the plugs finger tight. Using a torque wrench tighten to the
recommended torque. Refer Specifications.

7. HIGH TENSION LEADS

Thie high tension cables between the sparking plugs and
the distributor cap and the centre high tension terminal on
the disttibutor cap and the ignition cqil are of special
manufacture and have a carbon impregnated core instead of
the noimal wire core, :

This"is to eliminate radio interference. care must be
exercised when removing the cables from the sparking plugs
to ensure that the cables are not daimaged by stretching,
which will break the core and render the cable
unserviceible,

Always remove the cablé from a sparking plug by
pulling .on the ‘cable terminal. Use the same care when

connecting the cable to the plug. _

If a cable has a broken core it will cause misfiring.
Check the cables for perishing or cracking and renew as
required. Never attempt to repair defective cables.

The cables may be carefully cleaned, using a cloth
moistened with kerosene, then wiping completely dry.

Also check the distributor cap for cracks or tracking
between the high tension terminals on both the inside and
outside of the cap. Renew the cap if cracks or tracking is
evident.

Check the carbon brush in the centre of the distributor
cap for evidence of arcing and renew as necessary.

8. IGNITION COIL.

* Two types of primary ignition circuits are used on
these vehicles, the simple circuit and a series resistance
circuit. )

" The primary circuit which does not in¢lude a resistance
between the igiition switch and coil uses a normat 12 volt
coil and a simple primary circuit. ‘

When a sefies resistance is incorporated in the primary
circuit a special 12 volt coil is used which is marked to be
used with a series resistance. : :

The series resistance is mounted near the coil and when
used cannot be overlooked or disregarded when the primary
circuit is being checked, disconnected or connected.

When the series tesistance is used in conjunction with
the special coil a high secondary voltage is obtained
throughout the speed range of the engine, resulting in
better performance of the vehicle. The series resistance is
by-passed when the ignition switch is moved to the start
position by an internal bridge in the ignition switch which
brings in a secondary primary circuit. This secondary circuit
allows a full 12 volt pressure at the coil terminal resulting In
a stronger spark for starting purposes as any voltage drop
caused by the heavy starter draw is automatically
compensated for by the circuitry.

9. TURN SIGNAL SWITCH. HEADLIGHT DIPPER AND HORN BUTTON

DESCRIPTION

The .tum signal .switch is -a multi-purpose unit
comprising switch mechanism for the turn signal lamps with
automatic cancelling, the headlight dipper switch, a high
beam flasher contact for overtaking, and the horn wiring
contacts for the horn button circuit.
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HORN BUTTON
To Remove and Instal — Early Model 1000
(1) Disconnect the battery negative terminal.

(2) Pull out and remove the horn button medallion.
(3) Remove the horn button retaining ring.



(4) Remove the steering wheel retaining nut, lock
washer and flat washer.

(5) Remove the horn bar assembly from the steering
wheel. A

{6) Remove the three springs from under the insulator

ring. . .
(7) To dismantle the horn bar remove the three
assembling screws. '

(%) Separate the insulator ring, horn contact seat,
contact plate and the insulators between the horn bar and
contact plate.

{9) Remove the steering wheel using a suitable puller.

(10) Remove the screws holding the turn signal trip
insert-and remove the horn contact slip ring and trip insert.

Assembly and installation is a reversal of the removal
and dismantling procedures.

To Remove and Instal — L@ter Model 1000

(1) Disconnect the battery negative terminal.

(2) Press in on the horn bution and turn in an
anti-clockwise direction to release it from the retainer.

(3) Remove the horn button spring.

(4) Remove the three screws holding the retainer plate
to the steering wheel hub and remove the retainer plate.

INSULATORS WASHER

&

C—-

T

SPRING
CONTACT

SCREWS

~—HORAN BUTTON

?

=
’!

/

oy v

RETAINER SCREWS ’

/ RETAINER
Lo

SPONGE RUBBER ‘i)-c l
! .
. PNOYC::.::

SPRINGS  SCREWS

Dismantled View of Hom Contacts. Early Model 1000.
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(5) To dismantle the horn button remove the three
screws and the non-conductive retaining blocks from the
hom button. .

(6) Remove the contact plate and sponge rubber ring
from the horn ring.

(7) The assembling and installation procedure is the
reverse to removal and dismantling operations.

To Remove and Instal — 1200

(1) Disconnect the battery negative terminal.

(2) Remove the two screws holding the hom button -
and medallion assembly to the steering wheel working from
the underside of the wheel.

(3) Raise the button and medallion assembly from the
steering wheel and disconnect the horn wire from the
terminal in the steering wheel hub, remove the button and
medallion. - ‘

(4) To remove thc thumb press buttons from the
medallion, remove lhe two “E’ clips retaining the thumb
press button to the medallion and remove the button.

(5) Remove the nut, washers and wiring terminal from
the centre terminal screw. .

QUADRANT ASSY

HOUSING
WEDGE

" STEERING SHAFT  JACKET

\COVEFI SCREWS

-— LEVER

'Dismantled View of Top of Steering Column Automatic

* Transmission. Later Model 1000.

SEAT  CONTACT PLATE
WASHER

4 \ i
...OSQNGQf’@g ®
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(6) Remove the insulation block. "H spring und
contact assembly.
Installation is a reversal of the removal procedure.

TURN SIGNAL SWITCH
To Remove and Instal

(i) Disconnect the negative battery terminal.

(2) Remove the horn button assembly and retainer
where used.

{(3) Remove the steering wheel retaining nut and
washer and remove the steering wheel.

(4) Remove the horn contact rubbing plate from the
underside of the steering wheel and remove the contact
spring and plunger.

(5) Remove the screws holding the two halves of the
steering column cover together and remove the cover.

(6) On automatic transmission models, disconnect the
quadrant light wires and remove the quadrant assembly.

(7) Disconnect the turn signal wiring at the ‘terminal
connecting block at the dash panel.

{8} On 1000 models loosen the mounting screw in the
top of the switch and tap downwards to refease the locating
wedge, remove the switch from the steering jacket.

(9) On 1200 models remove the switch retaining
screws from the clamp, loosen the switch from the steering
jacket to free the locating peg and remove the switch from
the steering jacket. Dismantled View of Turn Signal Switch. -Later Model 1000.

Installation is a reversal of the removal procedure.

FLASH CONTACT

ECLIP DIPPER SWHTCH

BUTTON
|
CONTACT
v
% H SPRING
-~

insuf aToR

: : WIRES TO BUTTONS
SWITCH ASSY E-CLIPS —eoy
3 _a?wasums
NUT— G

Hom Button and Medallion Assembly
IGNITION SWITCH Removed. 1200 Modets,

HORN CONTACT View of Tum Signal Switch Assembled. 1200 Models.
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10. SWITCHES AND CONTROLS

HEADLAMP SWITCH

(1) Disconnect the negative (—) battery terminal.
(2) Press in on the switch knob and turn in an
anti-clockwise direction to remove the knob from the rod.

(3) Remove the escutcheon nut using a special

removing tool.

(4} Remove the switch from the rear of the panel.

(5) Disconnect the wiring terminal block from the
switch and remove the switch,

Installation is a reversal of the removal procedure.

WINDSCREEN WIPER SWITCH

The removal and installation procedure is the same as

for the headlamp switch.
* IGNITION SWITCH — Standard Type

(1) Disconnect the negative (—) battery terminal.

(2) Remove the switch escuicheon nut using a special
removing tool, on 1000 models remove the switch from the
dash panel, on 1200 models remove the switch from the
switch bracket.

(3) Disconnect the wiring terminal from the switch
and remove the switch.

Installation is the reverse to the removal procedure.

Steering Lock Type .

When the ignition switch is turned to the lock position
and the key removed from the switch a plunger engages
into a collar on the steering shaft locking the steering whecl
and shaft. .

The ignition switch is mounted onto the end of the
locking barrel and is replaceabte without removing the
locking barre!l and key assembly. '

(1) To replace the steering lock assembly, use a
suitable drill to drill out the old shear type assembly bolts.

.(2). Remove the two ordinary assembling screws from
the bracket and remove the lock assembly.

Installation is the reverse to the removal procedure but
new shear type mounting bolts should be used.

Warning Buzzer’

The buzzer switch is. mounted to the steering lock
assembly and operated when the vehicle door is opened
while the switch is in the unlocked position.

The buzzer is mounted behind the dash panel on the
left hand side and is held in place by two screws.

To remove the buzzer switch disconnect the wire
terminals.

Remove the cover and remove the two mounting
SCTEWS.

Installation is the reversal of the removal procedure.

INHIBITOR SWITCH

Refer to the AUTOMATIC TRANSMISSION section
for adjustment and service procedure.

STOP LIGHT SWITCH

The 1000 model vehicles use a hydraulically operated
switch which is mounted on the four way connection
attached to the engine firewall. . ’

The 1200 model vehicles use a mechanically operated
switch which is mounted on a bracket under the dash panel
and is operated by the brake pedal.

- Hydraulic Type

To remove the hydraulic type switch disconnect the
wires from the switch terminals d]]d unscrew the switch
from its mounting position.

Installation is the reverse to the removal procedure
with the addition of bleeding the brake system as necessary.
Refer to the BRAKES section for the bleeding procedure.

Mechanical Type

To remove the mechanical type switch disconnect the
wires from the switch connections, loosen the lock nut and
remove the mounting nut and the switch.

To instal the stop light switch refer to the BRAKES
section of this manual under the sub heading BRAKE
PEDAL HEIGHT ADJUSTMENT (1200).

NOTE: DO NOT attempr to adfust the stop light switch
unless the pedal height is checked and adjusted, as faulrv
brake operation could result.

HANDBRAKE WARNING LIGHT

The warning light is operated by an earth switch
controlled by the handbrake lever. when the handbrake is
applied the switch is closed completing the warning light
circuit, when the handbrake is released the switch is opened
breaking the warning light circuit.

The handbrake dash warning light indicator also acts as
the dual brake system warning light, ‘as both systems are
wired fhrough the same dash warning light indicator.

DUAL BRAKE SYSTEM WARNING LIGHT SW[TtH

Description
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The switch is a differential type pressure switch.
Should a failure occur in either the front or rear brake
system the switch piston will be forced to the side with the
lowest pressure earthing the contact of the electrical
connection completing the circuit of the dash warning light.
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To Test

Using a suitable jumper lead earth the terminal on the
switch, the dash warning light should come on if the circuit
is serviceable, if the warning light fails to operate check the
globe and live circuit using a test light.

After testing the electrical circuit check the switch in
the following manner. Connect a hleeder tube and suitable
container to a front brake bleeder nipple, have a second
operater apply pressure to the brake pedal and release the
bleeder nipple, the wamning light should come on, repeat
the operation to the rear brake system.

NOTE: After each test lock off the bleeder nipple and
check ile brake fluid level in the reservoir. Top up as
necessary.

CIGARETTE LIGHTER

{1) Remove the negative (=) battery terminal.

(2} Remove the lighter element.

(3) Working from behind the dash panel remove the
wiring terminal and unscrew the outer case from the
cigarette lighter body,

(4) Remove the lighter body from the front of the
dash’ panel.

CHOKE CONTROL

(1) Disconnect the negative () battery terminal:

(2) Press in on the knob and turn anti-clockwise to
remove the knob.

(3) Remove the escutcheon nut.

(4) Disconnect the choke inner cable from the choke
valve lever.

(5) Remove the outer cable from the bracket.

DEFROST AND INTERIOR AIR LEVER L :

(6) Remove the choke cable complete towards the
interior of the vehicle.
Installation is a reversal of the removal procedure.

NOTE: Afrer installing adjust the choke cable according to
Instruction in the FUEL SYSTEM section.

HEATER CONTROLS — 1000

The heater controls on the 1000 model vehicles are
attached to the heater unit with the booster fan control
switch mounted in the dash panel.

(1) To remove the booster fan control switch press in
on the knob and turn anti-clockwise to release the knob
from the switch stem. -

(2) Remove the escutcheon nut using a special tool.

(3) Remove the switch from the dash panel and
disconnect the wiring from the switch.

HEATER CONTROL — 1200

The heater control is mounted in the dash panel on
1200 model vehicles, the removal procedure is as follows.

(1) Disconnect the negative (—) battery terminal.

(2) Remove the grub screws holding the control knobs
to the control levers and remave the knobs.

(3) Disconnect the control cables at the heater levers.

(4) Working from behind the dash panel remove the
two conirol panel retaining screws.

{5} Remove the demister duct tubing and ash tray.

(6) Disconnect the booster fan switch wiring and
remove the heater control unit from behind the dash panel.

Instailation is a reversal of the removal procedure.

~=————— HEAT CONTROL CABLE

{{——WIRING

DEMIST CABLE

AIR CONTROL LINKAGE ~

View of Heater Control Assembly Removed from Dash Panel. 1200 Models.

TO REMOVE AND INSTAL — 1000

(1) Disconnect the negative (-) battery terminal.

(2) Remove the heater booster fan switch and the
windscreen  wiper  switch refer SWITCHES AND
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INSTRUMENT CLUSTER

CONTROLS section of this manual for removal and
installation procedures.

(3) Remove the steering column upper cover, on
automatic transmission models disconnect the quadrant
wiring and remove the quadrant indicator, refer TURN



SlGNAL SWITCH sectron of this manual for removal and
installation procedures

(4) Disconnect the speedo dnve cable casmg from the
speedo head.-

(5) Move the instrument cluster towards the steermg
wheel and disconnect the twelve point plug from the
pnnted circuit terminals.

(6) Remove thé instrument cluster from the dash
panel

lnstallatron is a reversal of the removal procedure

TO REMOVE AND lNSTAL - 1200 -

{1} Disconinéct the negative (—) battery terminal: -

(2) Remove the radio control knobs and spmdle
retaining nuts.

(3) Remove the heater control knobs, crgarette lighter
unit, héad light switch, windscreen wiper switch and choke

12, WlN»SCﬂEEN WIPER

TO REMOVE AND INSTAL

(1) Disconnect the negatrve ( -) baltery termmal

(2) From under thé dash panel on the left side remove
the wiper,, spmdle to linkage’ retammg nut and dlsconnect
the lmkage :
. (3) Disconnect the wrrmg tetmmal connector at the
wiper motor.
" (4) - Remove the wrper motor retammg bolts.

(5) 'Remove-the wipet ‘motor from the vehicle.

lnstallatron is a reversal of the removal procedure with
partrcular atiention bemg piid to the sealing between the
wiper spmdle and vehrcle body

NOTE The automarzc parkmg position is not adjustable.
The only ad]ustment is by the posmomng of the wiper arms
on-the spmdles T

TO REMOVE AND INSTAL THE PIVOT BOXES

(1) Discénnect the negatrve (=) battery termmal

(2) Remove the wipér arm to spindle retammg nuts
and remove the wiper arms. and blades.”

(3).From under the dash panel remove the plvot box
retdining bolts and the wiper motor spindle to lmkage
retaining nut.

Wiper Motor. 1000 Models.
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contiol cable from the dash panel, refer SWITCHES AND
CONTROLS - section of this manual for removal and
lnstallatron procedures

(4) Remove the steering column upper cover, ‘refer
TURN SIGNAL SWITCH section of this manual -for
reroval and installation procedures .

(5) Remove. the two scréws holding the instrument
cluster to.the dash panel models with round instruments
only "have. one screw holding the instrument cluster to the
dash panel =

6) Drsconnect the speedo drrve casing from the
speedo head.

{7) Move the instrument cluster towards the steering
wheel and .disconnect the twelve point plug from the
printed circuit terminals.

8y Remove the instrument cluster from the dash panel
complete with cover panel.

lnstallatron is a reversal of the removal procedure

(4) Remove the linkage and pivot boxes from the
vehicle::

dInstallation is a reversal of the removal procedure
payrﬁg particular, care to the servrceabrlrty of the prvot box
to body seals T . y

. l‘:\ MP UI\ITQ

TO REMOVE AND INSTAL HEADLAMP UNIT .

(1) Dlsconnect the negative (~ ) battery termmal
(2) Remiove the headlamp rim on all models extept
coupes; un coupé models remove the radiator grille

retaining screws and remove the grille.
(3) Remove the headlamp retaining bezel screws.
(4) Remove the lamp unit and disconnect the wiring

plug, - ;
Installation is a reversal of the removal procedure
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TO ADJUST HEADLAMPS

(1) Make sure the tyres are inflated to their correct
pressures.

(2) ¥ a head light aiming machine is used follow the
manufacturer’s instructions for operating procedures.

(3) To raise or lower the head lamp beam the. top
adjusting screw is used.

(4) To mové the beam to the left or right the side
adjusting screws are used. ‘

(5) When using head lamp aiming board cover the light
not being adjusted with 2 suitable cloth so that only one
beam is projected onto the board.

NOTE: Reference should be made 1o the local regulations
governing head lamp focus and the lamps should be focused
accordingly.

TO REMOVE AND INSTAL FRONT TURN SIGNAL
AND PARK LAMP

. (1) Remove the two lens retaining screws and remove
the lens.

{2) Remove the bulb or bulbs as necessary according
1o the lamp type.

(3) Replace the bulb with one of the sarhe wattage and
voltage when renewing bulbs.

(4) To remove the lamp unit on 1000 models remove
the lamp retaining nuts working from inside the engine bay,
disconiiect the wiring at the connector and temove the
lamp unit.

(5) To remove the lamp unit on 1200 models remove
the lamp retaining nuts working from under the fender,
disconnect the wiring at the connector and remove the
tamp unit.

Installation is a reversal of the removal procedure.

REAR COMBINATION LAMP

On sedan model vehicles it is not necéssary to remove
the lens or lamp unit to replace a faulty bulb as access 1o
the bulb holder is from inside the luggage compartment,
turn the bulb holder and remove the holder and bulb from
the lamp bedy.

On colipe models remove the cover retaining screws
and remove the cover fiom inside the luggage compartment
and remove the bulb holders and bulbs as for the sedan
models,

To remove the lamp units remove the retaining nuts
and washers from inside the luggage compartment.

lnstallation is a reversal of the removal procedure,
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particular attention should be given to the sealing beiween
the lamp and vehicle body to avoid water entry into the
luggage compariment.

LICENCE PLATE LAMP
To Remove and Instal

(1) Remove the two screws holding the lens and shield
to the famp unit and remove the shield and lens.

(2) Remove the bulb from the bulb holder.

(3) Remove the lamp body retaining screws and
remove the lamp.

(4) Disconnect the wiring at the junction and remove
the unit from the vehicle,

Installation is a reversal of the removal procedure.

NOTE: Always replace a damaged or burnt our bulb with a
bulb of the same voltage and wattage as that which has
been removed,

_ RETAINING BEZELL .

e

Headlamp with Rim Removed Showing Adjusting Points
and Retaining Screws {Typical).
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WIRING LENS SCREWS

Exploded View of Front Parking Lamp. 1200 Models.
BEZELL STOP TAIL LENS  REVERSE LAMP LENS L - " REVERSE LAMF BULB .

STOP TAIL BULB ..o

BODY  TURN SIGNAL BULB "' - —

TURN SIGNAL LENS . MOUNTING NUTS AND WASHERS
Exploded View of Rear Combination Lamp. 1000 Models.

BULB S-OCIiETS BODY

:( \“_\\TURN SIGNAL BULB  TURN SIGNAL LENS —
.

\
X

SEALS DIVIDERS
REVERSE LAMP BULB
MOUNTING NUTS A'ND WASHERS REVERSE LAMP LENS

Exploded View of Rear Combination Lamp. 1200 Models.
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BEZELL
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14. ELECTRICAL FAULT DIAGNOSIS

BATTERY AND ALTERNATOR SYSTEM
1. Battery undercharged.
Possible cause

(i) Loose or broken atternator drive belt
(b) Defective or incorrectly adjusted
. alternator regulator unit.
(c) Faulty battery
(d) Faulty alternator .
(@) Defect in charging citcuit wiring,

(H -Faulty connection in charging unit.
2. Battery over charged.
Possz‘ble cause

(a) Défective or incorrectly adjusted
alternator voltage regulator unit or
chargc relay.

(b) Faulty battery.

(c) Faulty alternator

(d) Faulty charging circuit wiring or
connéctions.

-

3. Indicator light remains on.

Possible cause
(a) Loose or broken drivé belt.
(b) Incorrectly adjusted regulator unit.

(c) Faulty alternatbr/regulator
(&) Low regulator voltage setting.

4. Indicator light does not operate .
PoS‘;ible' cause

(a) Light globe blo‘\f-vn.,

(b} 'Open circuit in wiring or globe socket.

5. Noise in drive belt or altefnator .
Possible cause

(a) Drive belt frayed or out of alignment
_ wnth pulleys

(b) Loose alternator mounting bolts or

: wormn bearings. -

(c) Loose altérnator pulley

d) F auhy alternator.

(e) Faulty diode(s).

178

Remedy .

Adjust or renew drive belt
Renew or ‘adjust regulator unit.

Renew or repair battery.
Overhaul .or replace unit.
Check and repair or replace
wiring hamness.

Check and renew or repair
faulty components.

Reme_dy_

Renew or adjust voltage regulator
and charge relay.

Renew, or repair

Overhaul or renew unit.

Chetk and repair or reriew defective
components.

' Remea’y
Adjust or reiiew drive belt. .
Check and adjust regulator unit.
Check and overhaul faulty unit.
Check and adjust voltage setting
at regulator.

. Remedy

Check and renew faulty globe
Check and rectify open circuit.

Remedy
Renew dcive belt and/or align plilléys.

Tighten mminting bolts and/or
renew bearings.

Tighten pulley retammg nut.
Overliaul faulty unit.

Overhaul alternator test diodes.



BATTERY AND STARTING SYSTEM

1. Starter lacks power to crank engine.

(a)

(b)
(c)

(d) .

(e)

Possible cause
Battery undercharged.

Battery faulty, will not hold charge.
Battery terminals loose or corroded.
Faulty starter motor.

Faulty starter solenoid switch

or contacts.

2. Starter will not attempt to crank engine.

Possible cause

(a)  Open circuit in starting system.

(b) Discharged battery.

(c)  Battery fully charged but will not
crank engine.

IGNITION SYSTEM

1. Engine will not start.

(a)
(b)
(c)
(d)
(e)
(f)

()
(h)
(i)
G)
(k)

r
Possible cause

Fault in ignition primary circuit wiring.

Fault in ignition switch.
Fault in coil primary winding.

Burnt or dirty contact breaker points.

Faulty capacitor or capacitor lead.

Fused or broken wire between breaker

arm and low tension terminal.
Fault in coil high tension circuit.
Cracks in distributor cap.

Crack in distributor rotor.
Faulty. high tension leads..

Faulty or incorrectly adjusted spark plugs

2. Engine starts but misfires under load.

(a)
(b)

()
(d)

(e)
()

Possible cause

Faulty, dirty or incorrectly adjusted
spark plugs.

Dirty or incorrectly adjusted
contact breaker,

Uneven wear on distributor cam.
Condensaticn moisture on inside or
outside of distributor cap.

Cracked spark plug insulator/s.
Faulty ignition coil.
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Remedy

Check charging system and rectify

as necessary.

Check and repair or renew baitery.
Clean and tighten terminals.

Check and overhaul starter motor.
Check and renew solenoid as necessary.

Remedy

Check for: dirty or loose terminals, dirty
commutator, faulty solenoid, faulty switch.
Check for fauit or short circuit in system.
Check for: locked drive and ring gears, internal
starter fault or seized engine.

Remedy

Check circuit and repair as necessary.
Renew ignition switch.
Renew coil

:Clean and/or renew and adjust point/s.

Check and renew capacitor.

Renew low tension block and wires.

Test and renew coil as necessary.

Renew distributor cap.

Renew rotor.

Check and renew leads.

Renew and/or clean and adjust spark plugs.

Remedy
Renew and/or clean and adjust spark plugs.
Clean and adjust points.

Check and overhaul distributor. .
Check and dry out and examine for minute cracks.

Renew faulty plug/s:
Renew or check coil.
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3. Engine runs but lacks power.

(a)
{b)
(c)
(d)

Possible cause

Ignition timing incorrectly set or
contact poinis require adjusting.
Vacuum advance mechanism sticking or
excessively worn.

Vacuum advance unit inoperative.

Vacuum advance unit operates but
ineffective.

AUTOMATIC TRANSMISSION 1000
AND 1200 MODELS

1. Kickdown switch.
2. Kickdown solenoid.
3. Fuse panel.
4. Ignition switch.
8. Inhibitor switch.
6. Starter motor-and solenoid.
7. Battery.
G _fromignitian cira

3 .

Y
a
&
!
2 désd
]
™, av[,
hd o ]

COLOR CODE:
G — Green
B — Black
RB — Red with black tracer
BY — Black with yellow tracer
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Remedy

Check and readjust ignition timing
and/or contact points.
Overhaul distributor..

Check for faulty vacuum pipe or faulty
advance unit.

Advance unit link disconnected or
requires adjustment.

DATSUN 1000 MANUAL TRANSMISSION
COLOR CODE:

Y - Yellow

B — Black

G = Green

w -~ White

R - Red

BL ~ Blue

WR — White/red tracer
wB — White/black tracer
RB — Red/black tracer
BW — Black/white tracer
Y8 — Ydllow/black tracer
GY — Green/yallow tracer
BG — Black/green tracer
GB — Green/black tracer
GR — Grean/red tracer
YW — Yellow/white tracer
RW — Red/white tracer
GwW — Green/white tracer
BR — Black/red tracer
BY — Black/yellow tracer
WBL — White/blue tracer
GBL — Green/blue tracer
BBL — Black/blus tracer
BL ~ Blue/rad tracer
BLW — Blue/white tracer
BW/W - Black/white tracer/white sleeve
B/G ~ Btack/green sieeve
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~—= 1. Alternator,—
—2. Regulator. —
3. 4. Horns.
5. Horn relay.
~—=6. Ignition coil. -
~7. Distributor,
. 8. Fuse parel.
9. Radio.
10. Cigar lighter.
~11. Windscreen wiper switch.
12. Heater,
13. Windscreen wiper.
14. R.H. reversing lamp.
15. R.H. turn signal lamp. N
16. R.H. stop and tail lamps.
17. Reversing lamp {vans only).
~—18. Licence plate lamp.
—.-=19. Interior lamp and switch.
20. Courtesy lamp door switches.

~21.
22.
23.
24,
25,
26.

27.

©ERN

b F

Ignition switch,

Lighting switch.

Battery,

Starter motor and solenoid.
R.H. foglamp.

R.H. front side turn signal
lamp.

R_H. turn signal and parking
lamp.

. Fog lamp switch.

. R.H. headlamp.

. L.H. headlamp.

. L.H. turn signal and parking

lamp.

. L.H. front side turn signal lamp.
. L.H. fog lamp.
. Turn signal and combination

switch,

. Turn signal relay unit.
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Wiring Diagram for 1000 Models with Manual Transmission.

. Engine temperature sender unit,
. Ol pressure warning lamp switch.
. High beam indicator lamp.

. R.H. turn signal indicator lamp.
. Oil pressure warning lamp.

- Fuel gauge.

. Instrument voltage stabiliser,

. Ignition warning lamp,

. L.H. turn signal indicator lamp.
. Engine temperature gauge.

. Instrument panel harness

connector.

. Reversing lamp switch,

. L.H. reversing lamp.

. L.H. turn signal {amp.

. L.H. tail and stop lamps.
. Fuel gauge sender unit.

. Clock.

63,
65.

54. Instrument panel lamps.
Stop lamp switch.
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White/red tracer
White/black tracer
Red/black tracer
Black/white tracer
Yeilow/black tracer
Green/yeilow tracer
Black/green tracer
Green/black tracer
Greenfred tracer
Yetlow/white tracer
Red/white tracer
Green/white tracer
Black/red tracer
Black/yellow tracer
White/blue tracer
Green/btue tracer
Black/blue tracer
Blue/red tracer
Blue/white tracer
Black/white tracer/
white sleeve

6 ] 3
= . n ]
3 -
rﬂ ]
A _cﬁx
' E: =B ] ”sﬁ
-
. g’ B
+ - 5 ]
» T " % 2 ruad
2N G
%] T
: et
"3 "'] : L. a
IS L.
E.‘- . * R ' T
= T B - S e
(D @ L !
e 4@ — >
[ 8 Y ] Y
= % He || + &
Sl s | e
B
) ) = 1= _:-I-‘ B @ g
ot e lfes = RIS
I T [F] 1%
B ']
;) ._I.‘@" : I E - ol -
- T M~ 7
= O X il i se=l]
55 B -t F13 BG d - = .
5\/ RB L1
A 1 ar @
=4 J }
. | e =
I B Tt —! T ) 6
£o R T
e/ tbasbods
57
Wiring Diagram for 1200 (V) B110 Models with Manual Transmission.
1. Alternator. 25. Fuse. 48. Radio. BL ~ Blue
2. Regulator. 26. Starter motor and solenoid. 49. Fuse. WR -
3, 4. Horns. 27. R.H. front side turn signal famp.  50. R.H. turn signal indicator lamp. WB -
5. Horn refay. 28. R.H. turn signal and parking 51. L.H. turn signal indicator lamp. RB -
6. Distributor. lamp. - o §2. Turn signal relay. BW -
7. Ignition coil. 29. R.H. headlamp. 53. Turn signal and combination YB -
8. Resistor. 30. Engine temperature sender unit. switch. GY -
9. Fuse panel. 31. il pressure switch. 54. L.H. headlamp. BG -
10. Windscreen wiper switch. 32, 33, 34. Instrument panel famps. 55. L.H. turn signal and parking GB -
11. Windscreen wiper. 35' F i " e lamp. GR -
12. Heater. 36. Eue_ gal:zn; t 56. L.H. front side turn signal lamp. YW -
13. Heater switch. 37' ) igine pera l:m gauge. 57. Lighting switch. RW -
14. R.H. reversing lamp. | Jpution warning ame GW -~
15. A.H. turn signal lamp. 3. 0!' pressure warning |amp. BR -
16. R.H. tail and stop lamp. 39. High beam indicator fame. BY -
17. Interior lamp. 40. Ignition ’“"" - wBL -~
18. Interior tamp switch. a1 R_eversmg amp switch. COLOR CODE: GBL -
19, Courtesy lamp door switches, 32- Licence plata lamp. BBL -
20. Stop lamp switch. 43. L.H. tail an.d stop lamps. v — Yelow BLR -
21. Passing lamp relay. 44, L H. turn srgnal lamp. B - Black BLW _
22. Wiring harness connectors. 45. L.H. reversing lamp. . G — Green BW/W -
23. Windscrean washer. 46. Fuel gauge sender unit. w — White
24. Battery. 47. Cigar lighter. R - Red B/G -

Black/green steeva
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ermg Dragram for 1200 Mode!s wuth Manuafl Transmlsslon for North Amenca

1. Altérnator.

2, Regulator.

3: Fuse.-.

4,5. Horns. '

6. Horn relay.

7. Bistributor.

8. Igmtmn coil.

¢. Resistor, -
10. Wmdscreen wrper swltch
11. Fuse panel "
12. Wmdscraen wrper

13. Heater switch,

14. anter

15. Heater resistance.

16. R:H. reversmg lamp. -

17. R:H. rear turn signal- Iamp
18. R.H. tail and stop lamps.
19. tnterior !amp -
20. Warnlng buzzer switch.
21; Warniig buzzer.

22. intérior lamp switch. -

23. Codrtésy lamp door switch,

24. Stop lamp switch.
25. Revarse lamp switch.
26. Harness connector.

. .
27 Battery K}

28. Starter motor and solanou:l
29. RH. front side clearance lamp.
30. R.H. turn signal and parklng
L |amp T

31.R.H. headlamp )

32. Windscreen washer

33. Enging temperatura znder umt.

34 Qil pressiire warrung switch.
35 36, 37 Instrument lamps.
38. Handbrake warning lamp,
39. Fuel gauge.

40. Engmo temperaturn gaugs,
41, Ignmon warnfnq Iamps

42. Oil pressure warning Iamp
43, High beam indicator lamp,
44, Tachometer . .
45, ignltlon switch.

46.
a7,
48, Licence: ‘plate lamp

49, L.H. tail and stop lamps.
50. L.H. turn srgnal lamp.
51, L H: revorsmg Iamp

52. Fuel gauge sender unit.

Handbrake Warmng Iamp swltch.
Dual braka warmnn Iamp switch.

¥ -

. Cigar Iighter.
. Radio. ,

. Fuse. - “y

. nghtmg swatch

Turn. signal relav

Turn srgnal and combination
twltch S

. Mazard sugnal relay

Hazard signat switch.

L.H. headlamp.

L.H. turn signat and parking

Iamp :

. L.H. front side clearance lamp.

Clock.

COI.OFI CODE:

Y - Yallow
B — Black

G - ~ Green
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. RH. Aurn ﬂgnal mdu:ator tamp.
LL.H. turn slgnal indicator lamp.

BLW
Bw/w

B/G

- Wﬁite
— Red
= Biite
= Whltelred traoer
- Whltalblack-tracer
— Redlblack tracer -
- Blacklwhute tm:er
= Yellowlblack tracer
- Greenfvetlow tracer ’
— Blacklgreen tracer
~ Green/black tracer
— Greeh/réd tracer
— Yellow/white tracer
-~ Red/white-tracér
— Green/white tracer
— Black/red tracer
- Blaeklyellm:v tracer
— Whité/blue tracer
- Greenlhlue tracer
- Blaclrlblue tracer
- Bluelred tracer -
- Bluelwlme tracer
- Bldcklwhlte tracer,f
white. sieave
- Bladclgreon sloove



BODY

1. WINDSCREEN AND REAR WINDOW GLASS

WINDSCREEN
‘To Remove

(1) Cover the bonnet dnd”scuttle panel with a suitable
protective cloth to avoid damage to the paint work.

(2) Reinove the windscreen wiper arms and blades
from the front of the windscreen and remove the rear vision
mll’rOT

(3) Push the weatherstnp lip under the top and sides
of the windscreen aperture flange from inside tHe vehicle.
Use a suitabie lipping tool for this purpose.

(4) Applying {irm pressurée from inside the car, push
thé windscreen and weatherstrip assembly forward arid out
of the windscreen aperture.

, (S) Prise out the joint cover clip and pull the finish
stnp out of the weatherstrip. Remove the weatherstrip
from the glass. .

To Instal

(1) Clean zll old sealing compound from the glass and
thé body flange grooves in the weatherstrip and from the
flange of the body aperture. Check the weatherstnp for
deterioration. @

(2) Place the weatherstrip correctly on the windscreen
plass.

3 Usmg a suilable pressure gun and “sealing
compound, apply the compound to the weatherstrip riibber
to body groove.

(4) lusert a length of strong cord in the wedtherstrip

rubber to body groove, starting at the lower centre of the
assembly and continuing around the periphery of the
windscreen glass to meet and cross the start of the cord,
and tape both ends to the glass on the inside.

(5) With the aid of a second operator, position the
windscreen and weathersirip assembly centrally in the
windscreen aperture, applying firm pressure to the outside
of the glass. Ensure that the ends of the cord are not
trapped between the weatherstrip and the body flange.

(6) From inside the vehicle, carefully pull each end of
the cord from the lower centre of the glass assembly, across
the bottom of- the lower comers of the body aperture to
seat the lip of the rubber over the body aperture flange.

(7) Using a suitable pressure gun with swan-necked
nozzle, and sealing compound, apply the compound to the
rubber to glass groove. _

(8) Replace the finish strip in its groove in the
weatherstrip with the use of the lipping tool. Replace the
joint cover clip.

{9) Clean off any excess sealing compound with a
cloth soaked in petrol and wipe the assembly clean.

(10) Replace the windscreen wiper arms and blades.

REAR WINDOW GLASS
To Remove and Instal
The procedures for removing thie rear glass are similar

to the procedures described in the prévious séction for
removal aind installation of the windscreen.

2. FRONT DOOR

INTERIOR HANDLES AND TRIM PANEL
To Remove

m liemdvé the window regulator handle retaining
screw and remove the handle arid thrust washer.

(2) Remove the inside door handle retaining screw on
1000 models, remove the escutchéon plate retaining screw
on 1200 models, remove the handle and thrust washer or
the escutcheon plate.

(3) Remiove the arm rest retaining screws it an arm rest
is fitted and remove the arm rest.

(4) On 1200 models remove the door pull mounting
screws and door pull.

(5). Using a thin wide bladed lever inserted between the
‘trim panel and the docr near a retdining clip, lever the clip
out of the retaining hole taking care not to damage the
door pairit work.

(6) Lever each clip free in turn and remove the door
trim panel.- :
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To Instat

(H Check that the dust and splash shields are correctly
fitted and not tomn or damaged.

(2) Check the trim panel relammg clips and inserts,
replace damaged parts.

(3) Position the trim panel into its recess and align the
clips with the mounting inserts. '

(4) Check eich clip individually before applying
pressure to the panel and start at the top and work down.

- (5) Wind the window to the closed position, fit the
thrust washer over the spindle, fit the handle to correspond
with the opposite door and instat the retaining screw and
tighten.

(6) On 1000 models fit the thrust washer over the
door handle spindle, position the handle to correspond with
the opposite door and instal the retaining screw, on 1200
models instal the escutcheon plate and retaining screw.

(7) Refit the door pull and arm rest where appllcable



SNIPPER BUTTON -
DIVISION BAR

LOCKlNG ROD VENT WINDOW ]

MOUNTING SCREWS

REMOTE CONTHOI.. ROD

poor Lock REMoTE BN -
" ¢ONTROL J§

DIVISION BAR—_ || 1

.| bOOR LOCK

" REMOTE CONTROL SCREWS
TOP TRIM CHANNEL

TRIM RETAINER
INSERTS

: T AETAINING. " BotTom TRIN NING CHANNEL -
EE RETAINING SCREWS BOTTOM TRIM RETAINING CH
‘REGULATOR ARM ; ‘ ‘

GLASS'LIFT CHANKEL TRIM ﬁéumsn]ussam
Front Door with Trim Panel and Splash Shuelds Removed Front Door \mth Trim Panel and Splash Shlelds Removed
‘ 1200 Models. T s Poor 1000 Mode| .
o

.
GEAR AND RACK _?:rf

REGULATOR ARM  ROLLER fIVDT

ROLLER

RETAINING SCREW —-—g

Front Door Window Regulator Assémbly: 1000 Models.
WINDOW REGULATOR

To Remove and insta] ‘

(1) Remove the interior handles and door trim panel.

{2) Remove the dust and splash shields from the door
inner apertures.

(3) Raise the window to the closed pos;tlon and hold
in this position with rubber wedges. )

(4) Remove the screws holding the regulator to the  Sehew <

door panel and !owér the regulator-down inside the door. Front Door Window Regulator Assgmbly. 1200 Models.
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3—Body

RETA{NING SCREW — &}

REMOTE CONTROL LINK

INSIDE PLATE

mnosr WASHER . ) NUTS
(5) Slide the regulator arm from its slide in the WASHERS O
window lift channel.

LINK CLIP -—Jf
(6) Remove the window regulator unit from the door
. through ‘the large hole at the bottorn of the door inner
panel
[nstallatlon isa reversal of the removal procedure

OUTSIDE HANDLE

NOTE Make sure that the dust and sp!ash shields are )
fitted' correcﬂy aver the door panel apertures before fitting Front Door Lock Assembly Removed. Later Model 1000.
the trim panel. L S '
< WINDOW GLASS

To Remove and Instal

(l) Remove the interior handles and door trim pangl.

(2) Remove the dust and splash shields from the door
inner apertures.

(3) Remove the window regulator.

(4) Remgve the window stop and lower the glass to
the bottdm’of-the door.

(5) Remove the quarter window mountmg screws and
the lower division bar mounting screw.

(6) Remove the quarter window assembly from the
door. ’
(7) Rotate the door glass so that the glass lift channel
is towards the. front of the vehicle and remove the glass and
lift channe! assembly through the top of the door.

Installation is a reversal of the rernova} procedure.

DOOR LOCK AND REMOTE CONTROL

To Remove '
(1) Remove the interior handles and door tim panel.
(2) Remove the dust and 5plash shrelds from the door

inner apertures.
- (3) Wind the window to the fully closed position.

:S.horgfi_ng_"wiletpdd-of Removing Front Door Glass.

- o S b - (4) Remove the screw holdmg the bottom section of
- E SThEw the redr glass un charme] and move the channel to clear the
EscoTcHeop-PLA'rE dOOl‘ lock.

AEMOTE CONTROL ASSY

HANDLE

Flush Type Inssde Door Handle am:l Remote Control. 1200
T - Models
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QUTSIDE HANDLE
RELEASE LEVER

(5) Disconnect the locking lever from the locking
barrel. : '
(6) Remove the locking barrel spring retaining plate by
sliding it out of the retaining grooves in the barrel.
{(7) Remove the locking barrel and seal from the outer
door skin.

(8) Remove the snipper button from the inside locking
rod.
(9) Remove the door lock retaining screws. ‘
'(10) Remove the door lock remote control retaining
“SCIews. :

(11 ‘Remove the door lock assembly from the door
through the aperture.

To Instal

Installation is a reversal of the removal procedure with
attention to the following adjustment points.

(1) With the door lock instalied adjust the position of
the remote control so that the remote control lever of the
tock is just touching the lock body when the inside handle

is at rest, then tighten the remote control mounting screws
and check the lock operation.

!‘ -=-BARREL LOCKING LEVER®

i

4o

‘

REMOTE CONTROL ROD

LOCKING ROD

SNIPPER ROD -=—

e
ROLLER \ o PAWL
Front Door Lock Assembly. 1200 Models.

Front Door Lock Assembly Showing Qperating Mechanism.

1200 Models.
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U35 A ¥

REMOTE CONTROL L EVER E-
Wy ==

Front Door Lock in Mounted Position with' Method -of

- Locking Barrel Connection Shown, Early Model. 1000.

BARREL LOCKING LEVER —=

- REMOTE CONTROL ROD

RELEASE LEVER

MRS R T T

OCKING LEVER
SNIPPER ROD



3—Body
OUTSIDE HANDLE

To Remove and Instal

(1) Remove the interior handles and door trim panel.

(2) Remove the dust and splash shields from the door
inner apertures.

(3) Wind the window glass to the fully closed position.

{4) On 1000 models remove the two mounting nuts,
washers, lock washers and plate and remove the outside
handle and seal.

(5} On 1200 models remove the mounting nuts and
washers, ease the door handle from the door skin,
disconnect the handle to lock linkage and remove the
handie and seal when fitted, remove the linkage.

Installation is a reversal of the removal procedure with
attention to the following adjustment procedure for 1200
models.

(1) Instal the handle to lock linkage with the nylon
adjusting nut positioned correctly in the lever, adjust the
nylon nut to give 2 free movement of from 2 to 3 mm
(0.079 to 0.118 in) on the rod, lock the nylon nut in
position with adhesive.

LOCK STRIKER
To Renew and Adjust

(1) Mark the position of the striker plate with a pencil.

(2) Remove the three Phillip head set bolts and remove
the striker plate, inspect and replace parts where necessary.

(3) To-instal the striker plate the procedure is the
reverse of the removing operations with attention to the
following adjustment points.

{4) Refit the striker plate according to the pencil
marks made on removing, refit the three set bolts but only
tighten them sufficiently to hold the striker plate in
position.

3. REAR

INTERIOR HANDLES AND TRIM PANEL
To Remove and Instal

The operating procedure is the same as for the front
door except that the door pull does not have to be
removed, but the following additional operations will be
necessary when an ash tray is fitted to the door panel.

(1) Remove the ash container from the ash tray.

(2) Remove the ash tray body mounting screws and
remove the ash tray body from the door panel.

188

(5) Close the door and push it firmly shut.

(6) Press the outside release button and carefully open
the door without moving the striker plate.

(7) Tighten the three mounting set bolts and again
close the door checking the operation of the door lock and
striker plate. If further adjustment is necessary open the
door and slack off the three set bolts and move the striker
plate a small amount in the direction required and retighten
the three set bolts.

LEVER <
| ét’s
YR RETURN SPRING
7 i P4

NUTS

<

MOUNTING STUDS

RUBBER STOP

+——— OPERATING ROD

{ '+ NYLON ADJUSTER

View of the Front Cutside Door Handle Showing Adjusting
Point of Lock Operating Rod. 1200 Models.

PDOOR
3

n
WINDQW REGULATOR
To Remove and Instal

(1) Remove the interior handles and door trim panel.

(2) Remove the dust and splash shields from the door
inner apertures.

(3) Wind the window glass to the closed position and
hold with rubber wedges.

(4) Remove the two screws and washers holding the
guide arm slide to the door panel, on 1000 models.



RETAINING S5CREW

Door Lock Striker. Early 1000 Model.

(5) Remove the screws holding the regulator to the
door panel and lower the regulator.

(6) Slide the regulator arm, 1200 models, and the
guide arm, 1000 models — from their slides in the window
lift channel. .

(7) Lower the regulator to the bottom of the door and
wind the arm to the down position, align the guide arm
with the regulator arm, 1000 models, and remove the
regulator out through the large aperture of the door panel,
both models.

Installation is a reversal of the removal procedure.

NOTE: Make sure the dust and splash shields are fitted

correctly over the door panel apertures before fitting the
trim panel, '

WINDOW GLASS

To Remove and Instal

(1) Remove the interior handles and door trim panel.

(2) Remove the dust and splash shields from the door
inner apertures.

(3) Remove the window regulator and let the glass rest
in the bottom of the door, it will be necessary to remove
the window stop on 1200 models.

. (4) Remove the screws at the top of the division bar
and the screws holding #he ‘bottom of the division bar to
the door inner panel.
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S A e L

A

"~

P ]
ey
—~

~ RETAINING SCREWS

DIVISION BAR

TOP TRIM RETAINING CHANNEL
DOOR HANDLE REMOTE
] CONTROL

RETAINER
INSERT

’ u ) ! o
\ D =
.5 WINDOW REGU,J
LN AT
Y ' ~poTHoM DIVISION BAR

BOTTOM TRIM RETAINING CHANNEL

Rear Door witI:| Trim Panel and Splash Shields Renioved.
4 Door 1000 Model.



7—Body REGULATOR ASSY ROLLER  GEARING
REGULATOR ARM

~ ROLLER

GUIDE ARM SLIDE  GUIDE ARM

Rear Door Window Regulator Assembly. 1000 Models.

MDUNTING SCREWS

SNIPPER BUTTON

WINDOW REGULATOR

DOCR:LOCK REMOTE
CONTROL

LOCK SCREWS

LOCKING ROD
REMOTE CONTROL ROD

LOCKING ROD

GLASS LIFT CHARNEL

‘REGULATOR ARM

Rear Door with Trim Panel and Splash Shields Removed.
1200 Model. '

RETAINING SCREW

THRUST WASHER

iDLLER  ARM

Rear Door Window Regulator Assembly. 1200 Models.
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RELEASE [EVER

LOCKING LEVER"

(5) Ease the division bar from its mounted position
and remove it from the door. L

(6) Remove the window opening outer moulding.

(7) Tumn the window glass so that the lift channel is
towards the quarter wiridow. : o :

(8) Raise the glass up through the door glass opening
and working from outside the door lift the glass clear of the
opening. T T '

" Instaliation is a reversal of the removal procedure.
After installing make sure the glass moves freely in the
slides without undue side movement. A small amount of
adjustment is obtained by positioning the division bar.

DOOR LOCK AND REMOTE CONTROL, S

To Remove afnd:lns‘.tal —1000 s

(1) Remove the interior handles and door trim panels.
. (2) Remove the dust and splash shields from thé door
inner apertures. .~ RPN o
+"(3) Wind the window to the closed position. .
(4) Remove the two screws holding the remote control
to the doorinner panel. © .0 T U '
-, (5). Remove th:: door lock mounfing screws.

£ .

TAINING SCREW

. ¥ HILD PROGF

Rear Door Loc ;sﬁoﬁiﬁgl_', BIE};. a‘rjﬁd ._Chi‘_l'dI Proof ‘Loc!.(.in‘&
’ - 7 Léver. Later 1000 Models. " . i

B

Body—8

Bmmugns' )

REMOTE CONTROL

B

REMOTE CONTROL LINK

THRUST WASHER -——=-, ()

HANDOLE

FCVETAIN!?IG SCREW

k Assembly Removed with Door Lock
Reversed to Show Detail; Lock Barrel and Lever Shown .
R -in Inset. 1000 Models. ' L -

N

Rear Do,c.u' Lock

RETAINING SCREWS
. ~r - N N

S T . EEE

Door Lock Roller. Early 1q09 Model. B



9—Body

RETURN SPRING

"é
~ WmP . BUFFER

)
\ LEVER

(6) Remove the [ower division bar screws.

{7) Remove the remote control and door lock from
their mounted positions and slide them towards the front
edge of the door.

(8) Working through the door aperture disconnect the
lock from the remote control rod and remove the lock and
remote contrel from the door.

Installation is a reversal of the removal procedure.

e ) Y/»-"’
. ~_~|” OUTSIDE HANDLE LEVER

LOCKING ROD LOCKING [.EVEFI
Rear Door Lock Assembly. 1200 Models.

RETURN SPRING

MOUNTING STUDS

Outside Door Handle for Rear Door. 1200 Models.
To Remove and Instal - 1200

(1) Remove the interior handles and door trim panel.

(2) Remove the dust and splash shields from the door
inner apertures. '

(3) Wind the window to the closed position.

{(4) Remove the outside door handle retaining nuts and
washers and remove the door handle.

(5) Remove the two screws holding the remote control
to the door inner panel.

(6) Remove the snipper button.

(7) Remove the snipper rod and locking rod pivot
screw, washer and nylon bush.

(8) Remove the snipper rod from the door panel and
the rod retaining tapes. '

(9) Remove the door lock retaining screws and remove
the door lock through the aperture. :

Installation is a reversal of the removal procedure.

OUTSIDE HANDLE
To Remove and Instal

(1) Remove the interior handles and door trim.

(2) Remove the dust and splash shields from the top
rear door panel aperture.

(3) Remove the ouiside handle retaining nuts and
washers and remove the outside handie from the door
panel. '

Installation is a reversal of the removal procedure
taking particular care that the outside handie weather seal is
serviceable.

AL

4. ENGINE BONNET

To Remove

(1} Release the bonnet catch and open the bonnet.
(2) Using a pencil, mark around the outside edge of
each hinge plate. :
" (3) Cover both fenders with a protective ‘cover to
prevent damage to the paint work.
(4) With' the help of a second operator support the

bonnet and remove the bonnet stay from its guide.
- (5) Remove the mounting bolts holding the hinges to
the bonnet and remove the bonnet.

To Instal

(1) Holding the bonnet in the position previously
marked, fit the bonnet hinge bolts and tighten to just over
finger tight.
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(2) Close the bonnet and by pushing with the hand,
position the bonnet evenly in its opening.

(3) Open the bonnet carefully and tighten the
mounting bolts.

(4) Recheck for correct positioning, if necessary
loosen one bolt at a time to adjust.

(5) Check the bonnet catch, when the catch is released
the bonnet should pop up sufficiently to enable the ﬁngers
to release the safety catch and lift the bonnet.

(6) To adjust first mark the base position with a
pencil, then loosen the mounting bolts and move the catch
in the desired direction, tighten the bolts and recheck.

NOTE: The male section of the catch will move sideways
for adjustment and the female section wrll move fore and
aft for adjustment.

* (7) Close the bonnet and check the locking position, if
too loose shorten the dove-tail bolt, if too tight lengthen
the dove-tail bolt.

(8) To adjust the dove-tail bolt, locsen the lock nut
and screw the bolt in or out using a screw driver.

MALE SECTION GF CATCH S

SR T Tpove TAILBOLTE A5
FEMALE SECTION OF CATCH - ~

DOVE TAIL BOLT R_Ecggs § . BAPETY CATCH RECESS - T

. 5
MOUNTING BOLT §*

Engme Bonnet Lock'Componéms.

5. LUGGAGE COMPARTMENT LID

To'_Remove

(1) Open the lid, with a pencil mark the edges of the .

mounting plate to lid position on both sides.

(2) Support the lid and remove the torsion bars.

(3) While supporting the lid remove the two bolts from
each hinge plate and remove the lid.

To Instal and Adjust

Installation is the reversal of the removal procedure
with the addition of the following points.

(1) Tighten the mounting bolts to just over finger tight
and close the lid, check for even clearance around the lid
and push into position with the hands.

- Boot Lid Strike_r Plate. 1000:M6dels. ‘

(2) When the lid is correctly positioned carefully open
and tighten the hinge bolts and recheck.

(3) To adjust the closed posmon of the 1id loosen the
striker plate screws and move the striker plate in the
required direction.

NOTE: The striker is adjustable s:deways and up and
down. -

Y __SPRIN

TR -

Boot Lid Lock. 1000 Models,

A
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CcLIP

ROLLER

LOCKING BARREL

To Remove and Instal

{1) Open the lid and lever the retaining clip from the

lock and remove the locking barrel.
Installation is a reversal of the removal procedure.

-"4’ g.‘_.'

RELEASE LEVER

Boot Lid.Hinge Showing Adjusting Sc_rg\{

N

Y - .
. - P

mpartment. Lid .:l:ock and Striker,
1200.Models. N

v T ‘; - View of Luggage Co
Slots. 1000 Models. :

.
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WHEELS AND TYRES

SPECIFICATIONS

1000 MODELS 1200 MODELS
Wheel type ...................... " Pressed steel Wheeltype ...................... Pressed steel
Tyre size: Tyre size:
Sedans ........................ 550x 12— Sedans and station wagons . ........ 600x 12 -
. 4 ply ) 4 ply
Stationsedan ................... 500x 12 — - Infation pressures {(normal speed): :
: 4 ply (front) Frontandrear ........... U . 1.2 kgfem®
. _ 6 ply (rear) _ {17 psi)
Inflation pressures (normal speed):
Front —allmodels ............ ... . 1.2 kg/em?®
(17 psi)
Rear—sedans................... 1.2 kgfcm?
' 7 (17 psi) '
Rear — stationsedans .".. ... .. ... .. 1.4 kg/cm? NOTE: Increase the above pressures by 0.3 kg/cm — 4 psi
(20 psi) - — for sustained high speed a'r.rvmg -
1. WHEEL AND TYRE ASSEMBLY
TO REMOVE (2) Inspect tyres regularly for damage and abnormal
wear. Any abnormal wear may be due to one or more of .
(1) Apply the handbrake, the faults shown in the illustrations or listed in the Fault
(2) Detach the hub cap from the whee] to be removed. Diagnosis  section. Attention should be given - to
(3) Unscrew the wheel nuts approximately  penetrations or cuts in the tyre which will allow the entry
three-quarters of a turn. " . of moisture into the carcass resulting in premature failure.
{4} Jack up the vehicle. . (3) Ensure that tyres are kept free of oil or grease.
(5) Remove the wheel nuts and withdraw the wheel (4) Inspect the wheel studs and nuts for thread damage
from the vehicle. and the stud holes in the wheels for elongation.
(5) Check the wheels for radial and lateral run-out and
TO INSTAL ) for damage to the flanges and bead seats.
' . (6) Tighten wheel retaining nuts to the correct torque
Installatian is a reversal of the removal procedure with - " (7) Periodically rotate wheels and tyres accordmg to
attention to the following points the illustration sequence.
Tighten the wheel nuts in the order of 1, 3, 2 and 4 and - (8) Maintain correct wheel balance. -

do not over-tighten. L
| N

TO MAINTAIN

Proper tyre and wheel maintenance is essential for
economical and safe operation.

(1) Check-and adjust tyre pressures when the tyres are
in a cold condition. Frequent loss of pressure should be
investigated and the leakage rectified.

NOTE: Never adjust tyre pressures when the tyres are warm - -“ = - )

otherwise pressures will be incorrect when the tyres cool Di égr am for Correct Wheel Rotation'to Prolong Tyre
down. Life and Minimise Tyre Wear.

2. TUBED TYRES

TO REMOVE flange and using tyre levers, with rounded edges, lever the
. bead of the tyre over the inside edge of the flange.
+ (1) Jack up the vehicle and remove the wheel. . NOTE: Exercise extreme care during operation {3} rto
(2) Remove the valve cap and valve core. ensure that the levers do not damage the tube by forcing it
. {3) Separate the inside bead from the inside wheel -  against the rim,
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2—Wheels and Tvres

(4) Push the valve of the inner tube into the tyre
interior and withdraw the inner tube out between the inner
bead of the tyre and the inner flange of the wheel.

(5) Separate the outside bead of the tyre from the
outside flange at the wheel and using tyre levers with
rounded edges, lever the bead of the tyre over the inside
flange of the wheel separating the two componenis.

TO INSTAL

(1) Remove any loose or excessive scale or rust irom
the wheel flanges and finally clean with a wire brush or
emery paper.

(2) Position the inside flange of the wheel partially
inside one of the tyre beads and using tyre levers in good
condition lever the remainder of the tyre bead over the
flange onto the wheel.

NOTE: During operation {2) ensure that the position of the
tyre bead opposite the side where the levers are applied is
seating in the wellbase of the wheel rim

3.
TO TEST FOR LEAKS

(1) With the wheel removed from the vehicle, inflate
the tyre to the recommended pressure, immerse the tyre
and wheel in a water tank and check for leaks.

(2) Place the assembly in the tank so that the valve is
uppermost, then submerge the valve and check for bubbles.

(3) Release and allow the assembly to float, ensuring
the channel between the rim flange and the tyre is filled
with water, carefully check for air bubbles emitting from
this area.

(4) Tumn the wheel assembly over and submerge the
wheel rivets if not already submerged and check for leaks.

(5) Submerge the assembly and fill the channel
between the flange and the tyre, allow to float and check
for leaks. If leaking, wipe area dry and mark the position of
the leak with chalk.

TO REPAIR LEAKS

(1) Repair of a small fracture not exceeding 2.38 mm
(0.093 in) in the tyre may be repaired by applying sealing
cement or dough with a suitable applicator.

(2) Minor repairs to the rim seat can be effected by
deflating the tyre and holding the bead away from the seat
and cleaning off the affected area.

(3) To repair fractures not exceeding 6.35 mm (0.250
in) in diameter remove the tyre from the wheel and repair
the fracture by inserting a rubber plug coated in cement
into the hole with the needle provided in the repair kit.
Withdraw the needle, after ensuring it has fully penetrated
the tyre, and cui the rubber leaving approximately 6.35
mm {0.250 in) protruding above the tread.
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(3) Place ihe inner tube inside the tyre and insert the
valve through the hole in the wheel.

Screw a valve core removing tool on the end of the
valve to prevent the valve slipping back info the interior of
the tyre when the other tyre bead is being placed on the
wheel.

(4) Fit the second bead of the tyre over the wheel
inner flange. using the tyre levers or a rubber mallet, and
ensuring that the side of the bead adjacent to the tube valve
goes over the wheel flange last.

NOTE: In the event of a tyre being marked with a balance
dot, place the dot adjacent to the valve stem 1o maintain
correct tyre balance.

(3) Stand the wheel and tyre upright, fit the valve core
and inflate the tube until the tyre beads commence to
position themselves on the wheel bead seats.

(6) Bounce the tyre on the floor several times to
position the tyre beads against the wheel flanges. Inflate the
tyre and tube to the recommended pressure and finally
check the valve core for leakage and instal the valve cap.

TUBELESS TYRES

NOTE: Should the fracture be in excess of 6.35 mm {0.250
in) the repair should be carried out by an authorised tyre
dealer.

(4) If the valve stem is leaking, deflate the tyre and
remove from the wheel. Remove the valve from the wheel
and inspect for splitting, crushing or dirt between the wheel
and the valve. Clean area or replace if necessary.

When fitting a new valve, wet the valve stem and valve
hole with soap and insert from the inside of the wheel.
Using Schrader tool No. 553 pull the valve through until
correctlty seated on rim. Do not use pliers or similar hand
tools to fit valve.

TO REMOVE

(1) Remove the wheel from the vehicle, remove the
valve cap and core.

(2) Separate both inside and outside beads from the
wheel flanges so thaf the beads are in the base of the rim.

(3) Using tyre levers with rounded edges, lever the
beads of the tyre, one at a time, off the inner flange of the
wheel.

Prior to removal use a soap solution on the beads and
wheel flange, and see that the beads, diametrically opposite
the point of ieverage, are seating on the bottom of the
wellbase.

TO INSTAL
(1) Remove loose or excessive scale or rust from the

wheel, taking care not to damage paint. Repaint the wheel
if necessary.



(2) Remove any dents from the rim flanges and wipe
clean with a moist rag.

(3} Clean off the tyre beads, moisten tyré beads, rim
surfaces and tyre levers with clean water or soap solution.

{4) Fit the tyre in the normal way, use narrow levers
and taking small bites to avoid strain and damage to the
beads. Avoid damage at all times as the sealing quality of
the tyre is determined by the condition of the bead.

(5) Fit the second bead so that the part of the bead
nearest the valve goes over the rim flange last.

NOTE: Do not use hammer or mallet to fit tubeless tyres.
- Ensure that the balance mark on the tyre is adfacent to the
valve.

TO INFLATE

(1) Holding the assembly upright, bounce the tread of
the tyre on the ground atl several points around its
periphery. This will help to seat the beads on the tapered
rim seats and provide a partial seal.

4. TYRE WEAR DIAGNOSIS

1. Abnormal wear on both sides of tread.
Possible cause

(a) Under inflation of tyres.
{b) Over-loading.

Wheels and Tyrels—3

(2) With the valve core removed, connect the air hose
and inflate the tyre until the beads have sealed correctly. It
may be necessary to bounce the tyre while inflating.

(3) Remove the air hose, fit the valve core and inflate
the tyre to 2.81 kg/cm? (40 psi). Test the tyre for leaks and
deflate to the normal pressure.

TO INFLATE USING A TOURNIQUET

(1) Inflate the tyre with the assistance of a tourniquet
use ‘Duniop tool No TT/l or its equivalent, follow the
fitting instructions included in the kit.

(2) With the valve core removed, inflate the tyre until
the beads are sealed against the flanges. Remove the hose,
fit the valve core and inflate the tyre to 2.81 kg/cm? (40
psi). Test the tyre for leaks and deflate to normal pressure.

NOTE: As an alternative method a tourniguet can be made

by using a piece of rope and a suitable lever e.g. a bar, tvre
lever or a piece of wood.

Remedy

— Check and inflate to recommended pressures.
— Reduce maximum loading. :

2. Abnommal wear in centre of tread.
Possible cause

(a)  Owerinflation of tyres.

Remedy

— Check and reduce to recommended pressures.
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d—W heels and Tyres
3. Abnormal wear on inside of tyres.
Possible cause Remedy

(a) Insufficient carber angle.

Check front end alignment and adjust as necessary.
(b) Sagging front coil spring(s). Check and renew faulty spring(s).

(c) Loose or worn front hub bearings. Check and adjust or renew hub bearings.

(d} Bent stub axle. — Check and renew faulty components.

{fe) Loose or worn suspension arm components. Check and renew faulty components. Align front end.

4. Abnormal wear on outside of tread.

Possible cquse Remedy

Chéck front end alignment and adjust as necessary.
Check and instal recommended replacement spring(s).

(a) Excessive camber angle.
(b) Incorrect coil spring(s) fitted.

5 Spotty or irregular wear.

Possible cause Remedy

(a) Static or dynamic unbalance of wheel and tyre Check and balance wheel and tyre assembly.

assembly.
(b) Lateral run-out of wheel. ' — Check and true-up or renew wheel.
{c) Excessive play in wheel hub bearing. — Check and adjust or renew hub bearing.
(d) Excessive play in steering knuckle ball joints. — Check and renew ball joints.

6. Lightly wormn spots at centre of tread.

Possible cause Remedy

(a)  Static unbalance of wheel and tyre assembly. Check and balance wheel and tyre assembly.
(b) Radial run-out (eccentricity) of wheel. — Check and renew wheel.

7. Flat spots at centre of tread.

Possible cause Remedy
(a) Eccentric brake drum. _ — Check and renew brake drum. !
(b) Repeatedly severe brake application. — Revise driving habits.
(¢) Lack of tyre rotation. — Perodically change tyres by rotation of wheel/tyre

assembly.
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8. Heel and toe wear (sawtooth effect).
Possible cause

(a) Overloading.

(b) High-speed driving.

(c) Excesswe braking.

9. Feathered edge on one 51de of tread pattem

Posszb!e cause

() Sharp inside edge — excessive toe-in.

(b) One tyre sharp ms;de edge other tyre sharp outSlde '

edge . ) )

Remedy

|

Revise maximum loading.
Avoid as far as possible.
Revnse dnvmg habits.

.

= Remedy
— Check and adjust wheel alignment.
- Check for bent steering arm and renew.
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LUBRICATION AND MAINTENANCE

1000 SERIES

ENGINE

Sump without filter ............

Sump with filter . ..............

Grade of lubricant .............

MANUAL TRANSMISSION

Capacity . ....... .. .. ... ...,

Lubricant grade ... ............

AUTOMATIC TRANSMISS[ON

Capacity .................. .

Lubricantgrade ...............

REAR AXLE

Cai;acity .....................

Lubricant grade .. .............

STEERING BOX:

Capacity .....................

Lubricantgrade ...............

COOLING SYSTEM:

Without heater . ...............

With heater . .. ................

FUEL TANK:

Capacity —Sedan . .............

Capacity — Station Wagon, Van

3.04 litre
(5.352 Imp pt)
(6.45 US pt)
3.58 litre
{(6.125 Imp py)
(7.5 US pt)
SAE 30w

0.8 litre

(1.8USp

SAESOHD ™~

5.250 litre
(9.125 Imp pt)
(11.1 US pt)
3N71A Type F
or equivalent

0.710 litre
(1.250 Imp pt)
(1.5 US pt)
SAE 90 HD

0.240 litre
(0.5 Imp pt)
(0.6 US pt)
SAE 90 HD

3.8 litre
(6.750 Imp pt)
(7.8 US pt)
4.5 ljtre

(8 Imp pt)
(9.6 US pt)

35 litre

(7.875 Imp gal)

(9.18 Us gal)
30 liire

(6.750 Imp gal)

(8.8 US gal)

_—

S
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1200 SERIES

ENGINE

Sump without filter .. ....... ...
Sump with filter .. .............

Grade of lubricant .............

MANUAL TRANSMISSION

Capacity ........coovveonnn,

Lubricantgrade ...............

AUTOMATIC TRANSMISSION:

Capacity ........ ... ... ... ..

Lubricant grade . .............

REAR AXLE

Capacity . ...................

Lubricant grade ..............

STEERING BOX

Capacity ....................

Lubricantgrade ..............

COOLING SYSTEM

Without heater ...............

Withheater . .................

FUEL TANK

Capacity —Sedan .............

(4.760 Imp pt)
(5.750 US pt)
3.24 litre
(5.750 Imp pt)
(6.875 US pt)
SAE 30

1.2 litre
(2.125 Imp pt)
(2.50 US pt)
SAE 90 HD

5.5 litre
(9.750 Imp pt)
(11.750 US pt)
3N71A Type F
or equivalent

... D.75 litre

(1.375 lmp pv)
(1.625 US pt)
SAE 90 HD

0.23 litre
(0.375 Imp pt)
(0.500 US pt)
SAE 90 HD

4.2 litre

(7.375 Imp pt)
(8.875 US pt)
4.9 litre

(9.625 Imp pt)
(10.378 US pt)

40 litre
(8.75 imp gal)
(10.5 US gal)

Capacity — Coupe, Station Wagon, Van 38 litre

(8.375 Imp gal)

(190 US gal)
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Lul_)rication and Maintenance—2

1. ENGINE

CRANKCASE AND OIL FILTER

(1) Check -oil daily and top up with specified grade
when necessary.

(2) Drain and fil the sump at the first 1000 km (600
miles), again at 3000 km (2000 miles). Continue to change
oil at every 3000 km (2000 imiles) until the mileage reading
is 10,000 km (6000 miles). Subsequent changes every 5000
km (3000 miles). If vehicie is operating under dusty or
severe conditions, change oil and filter more frequently.

(3) Change the oil filter at 5000 km (3000 miles) and -

every 10,000 km (6000 miles) during oil change, or-every
six months.

(4) Clean the oil filler cap every 10,000 km (6000
miles). Wash in petrol, dry out and re-cil.

(5) Clean crankcase ventilation control valve every
20,000 km (12,000 miles). '

COOLING SYSTEM .
]
(1) Check coolant level in radiator daily and top up
with clean water when necessary.

(2) Drain, flush and refill the cooling system with
clean water every 10,000 km — 16,000 km (6000 — 10,600
miles).

FUEL SYSTEM .

(1) Clean the fuel pump filter every 10,000 km (6,000
miles) and check fuel pump operation every 20,000 km
(12,000 miles).

Change the fuel pump filter every 20,000 km (12,000
miles).

(2) Remove air cleaner element every 5000.km (3,000
miles) and tap out dust. Using low pressure air, blow out
thé remainder of the dust. Clean the air cleanér body and
re-instal element. '

. The air cleaner element should be changed every
40,000 km (24,000 - miles} or more frequently when

.operating under dusty conditions. Do not washer the paper

element in petrol or solvent of any kind.

(3} Lubricate accelerator linkage points with a few
drops of engine oil every 10,000 km (6000 miles).

{4) Lubricate the carburettor linkage every 10,000 km
(6000 miles) with a few drops of engine oil.

2. TRANSMISSION

GEARBOX

(1) Check the 011 level and top up as necessary every
5,000 km (3,000 miles) with correct grade of lubricant.

(2) Drain and refill the gearbox when the vehicle has
completed 1000 km (600 miles) and subsequently every
40,000 km (24,000 miiles) with the correct- grade of
lubricant.

PROPELLER SHAFT

(1) Repack the universal joints every 50,000 km
(30,000 miles) with lithium based grease.

3. SUSPENSION

FRONT SUSPENSION

- (1) Remove, clean and repack the hub bearings with
wheel bearing grease every 50,000 'km (30,000 miles) or
earlier if operating under severe conditions.

STEERING

(1) Steering box is filled on assembly and must not be
over-filled. _ :

(2) Check for leaks and if excessive, remove and
rectify, refill with correct amount and grade of oil.

(2) Replace the universal joints when found to be
unserviceable.

REAR AXLE

(1) Check the oil level in the fear axle and top up as
necessary evefy 5000 km (3000 miles} with the correct
grade of lubricant:

(2) Drain and refill the rear axle when the vehicle has
completed 1000 km (6000 miles) and subsequently every
50,000 km (30,000 miles) with the correct grade of
lubricant.

AND STEERING

(3) Check oil level in the steering box every 10,000 km
(6000 miles} and top up with correct grade of oil when
necessary.

{4) Clean the area surrounding the suspension ball

, Joint and grease every 20,000 km (12,000 miles).

(5} Rehew the lubricant in the suspension ball joint
every 50,000 km (30,000 miles).
. {6) Lubricate the steering linkage every 20,000 km
(12,000 miles).
(7) Renew the lubricant in the steering }mkage every
50,000 km (30,000 miles).
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4. MISCELLANEOUS

BRAKE FLUID RESERVOIR

(1) W_ﬁeri disc brakes are fitted, flush and change the
hydraulic brake fluid every 20,000 km (12,000 miles) with
_clean heavy duty hydraulic brake fluid.

ALTERNATOR

The alternator bearings are packed with grease during
assernbly and no further lubricating is necessary during
operation: -

DISTRIBUTOR

(1) Remove the distributor cap and rotor and insert a
few drops of oil in the top of the distributor shaft cam
assembly; to lubricate the cam bearing, every 10,000 km
(6000 miles).

(2) Smear the distributor cam lobes with a high
melting point grease when the contact points have been
removed for cleaning or renewal.
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BATTERY

Check and top up electrolite with distilled water as
required or at least fortnightly.

TYRES

(1) Test and inflate when cold to recommended
pressures as required, or at least fortnightly.
(2) Rotate tyres every 10,000 km (6000 miles).

BODY

(1) Check and lubricate the following components
every 10,000 km (6000 miles) with dry lubricant. A

Door locks and strikers, bonnet catch, luggage lock and
striker. _

(2) Lubricate the following components with a few
drops of engine oil: Door hinges, luiggage compartment
lock mechanism and hinges. ’

Lubricate the hand brake linkages, clutch and foot
brake linkages and remote coritrol lever.



EMISSION

Two types of crankcase ventilation systems are used as
standard equipment on the BI10 series engines. One is
known as’ the sealed system and the other as the closed
system. '

The sealed system was used on some earlier type
vehicles but was replaced by the closed system which is
now standard equipment on all models which are exported
to the USA and Canada. '

The Sealed System — consists of a hose connecting the
rocker cover to the air cleaner assembly. Pressure drop
created within the air cleaner assembly by air flow permits
crankcase vapours to flow from the crankcase via the rocker
cover.into the air cleaner assembly where they are drawn
into the inlet manifold and consumed in the cylinders.

The engine oil dipstick and also the oil filler cap are
sealed to prevent crankcase fumes from escaping into the
atmosphere.

To prevent air cleaner element oil contamination
through crankcase vapour, the hose inlet connection into
the air cleaner assembly is so situated that the vapour
entering the assembly does not pass through the element.
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CONTROL

SPECIFICATIONS
Ignition timing .......... ... ..._.. 5 deg btdc Flow guide valve:
Engine idle speed: Make ........ ... ... L, Hitachi
Manual transmission .. ............ 700 rpm Model ...... ... ... FGA—1
Automatic transmission ........... 600 rpmin ‘D’ Opening pressure ................ 10mm/hg
: range (0.4in/hg)
Distributor: Control valve: :
Make ....... .. .. ... ... . ... Hitachi Make ......... . ... ... ... .. .. Hitachi
CModel ..ol D412-63 Model ......... ... ... ...... TPA28-1
Capacitor capacity ............... 0.22 mfd ‘Qperating depression at sea
Dwell angle . . ......... e 49-55 deg. - level (manuval transmission) . ... ... 566 —
Pointgap ...................... 0.508 mm 579 mm/hg
. - (0.020 in) (223 -
Spark plug: 22.8 infhg)
Make ..... e ~NGK Servo diaphragm: :
Model .......... e BP—6E Fullstroke ..................... 5.0 mm
Gap ... ... .. 0.80 — 0.90 mm ‘ " (0.197 in)
(0.031 — 0.035 in) Operating stroke (no toading) .. .. ... 1700 — 1800
Alternator: . engine rpm
Make ......... ... .. ... ... ... Hitachi
Model ......................... LTI133-05
Capacity .. .......... .. . ... 12 volt
‘ 33 amp To reduce Carbon Monoxide, Hydrocarbons and
. Carburettor: Oxides of Nitrogen which are the three primary automative
Make ..... ... ... .. ...l Hitachi emissions causing air pollution three distinct types of
Model ..................... ... DCG306 emission control systems are used in the B110 Series
Type.... ... ... i, Dual throat Datsun range of vehicles.
downdraft Depending on pollution standards involved the system
Fast idle setting at full choke . ... ... 17.5 deg may be found to be fitted collectively or separately to the
CO percentage setting’ .. .. ......... 2-3 vehicle.
1. CRANKCASE VENTILATION SYNTEM
DESCRIPTION ) The Closed Systemt — draws clean induction air from

within the air cleaner assembly through a meshed flame
arrester and into a hose which is connected to the rocker
cover.

The air is then passed through the engine and into the,
inlet manifold via an oil separator, hose and regulating
valve. Crankcase vapours are thereby fed back ‘into the
cylinders and consumed. )

As with the sealed system the oil dipstick and filler cap
are sealed from the atmosphere.

This system is most effective at part throttle operation
where a particularly high vacuum is present in the inlet
manifold to allow the regulating valve to open and for all
crankcase vapours to be scavenged from the crankcase. At
full throttle operation the manifold vacuum is insufficient
to draw all crankcase vapours through the regulating valve
and into the inlet manifold. Under these conditions the
crankcase ventilation flow is reversed, with the fumes
drawing into the air cleaner instead of the inlet manifold.

If the engine is exXcessively worn and blow by is at a
high level then irrespective of throttle operation a certain
amount of crankcase vapour will re-cycle back through the
rocker cover and into the air cleaner.
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FLAME TRAP

HOSE-AIR CLEANER TO VALVE COVER

AR CLEANER BASE

OQIL FILLER CAP

HOSE PCV
VALVE TO CRANKCASE

DISPOSABLE PCV VALVE

Q DIF STICK

Components of Closed Type Ventilation System.
Note inset PCV Valve Disposahle Type.

A batfle plate and a meshed filter which is located
within the crankcase prevents engine oil from being drawn
upwards into the inlet manifold.

TO CHECK AND TEST OPERATION

Sealed System — As this system is relatively simple and
does not incorporate a regulating valve it is only a matter of
periodically checking the following components at the
recommended intervals of 12 months or 18,000 kilometres
{12,000 miles).

(1) Check the rocker cover to air cleaner assembly
hose for collapsing, blocking or deterioration. Renew the
hose, if after checking, it is found to be unserviceable.

(2) Check the seals on the engine oil filler cap and the
dipstick. Renew the seals if they are damaged or if their
sealing qualities are suspect.

Closed Systern — The system should also be serviced at
the recommended intervals of 12 months or 18,000
kitometres (12,000 miles) with particular attention given to
the regulating valve.

(i) Check the condition of the rocker cover to air
cleaner assembly hose and also the crankcase to inlet
manifold hose. Carefully check for blocking, collapsing or
deterioration. Renew the hoses as found necessary.

(2) Check the seals on the engine oil fitler cap and the

Q—-0-RING

dipstick. Renew the seals if they are damaged or if their
sealing qualities are suspect.

(3) Check the operation of the ventilation regulating
valve as follows:

With the engine running at a steady idle speed
disconnect the hose from the regulating valve.

A sharp hissing noise will be heard at the valve when
the hose is disconnected.

Now place a finger over the valve inlet. A strong
vacuum should immediately be felt as the finger is placed
over the valve, '

. If the regulating valve is found to be partially or fully
inoperative, then renew the valve as a complete assembly. It
is not practicable to dismantle and clean ihe valve,

(4) A faulty regulating valve may give rise to any one
or more of the following conditions:

{a) Black smoke emerging from the exhaust.

-(b) Engine hunting at idle.

(c) Engine idle fluctuates but engine does not stall.

(d) Loss of power and surging at speeds above idle.

{e) Engine stalls after stops and runs roughly after
being restarted with indications of a lean mixture.

Neote: To ensure efficient operation of the ventilation
svstem it is gdvisable to renew the regulating valve everv
50.000 kilometres { 30,000 miles).

2. EXHAUST CONTROL SYSTEM

DESCRIFTION

The engine modifications system is utilized to reduce
the percentage of pollutant gases being expelled from the
engine exhaust. )

Modifications to the distributor, carburettor and the
introduction of a throttle opening device were used to
achjeve this result.

Tt is known that when a coasting condition exists and
the throttle valve is fully closed an inadequate fuel air



mixture is drawn into the engine where it is incompletely
bumt, resulting in excessive carbon monoxide and
hydrocarbon exhaust emission.

The throttle opening device is designed to open the
carburettor throttle wvalve whenever these coasting
conditions exist. This allows an adequate fuel air mixture to

be drawn into the engine where proper combustion takes

place, therefore reducing the ievel of hydrocarbon and
_ carbon monoxide emission.

The basic components of the throttle opening device
are:

Contral Valve — Servo diaphragm — Interconnecting
tubes.

When deceleration takes place and inlet mdmfold
vacuum increases, the control valve opens, permitting
manifold vacuum to be routed to the servo diaphragm
vacuum chamber. As shown in the diagram the servo
diaphragm assembly is mounted on the carburettor and is
connected to the throttle lever through ‘linkage. Applied
vacuum actuates the servo diaphragm and linkage to the
carburettor, thus slightly opening the throttle valve to the
desired degree.

As manifold vacuum lowers to a predetermined level
due to the vehicle speed decreasing, the control valve begins
to close. The control valve closing aliows the inlet manifold
vacuum to be mamtamed at the constant predetermined
level.

*  An altitude corrector is built into the control valve
body and is adjusted to a siight preload to compensate for
any variation in atmospheric pressure.

This system does not effect engine braking which is
normally desired during deceleration.

CONTROL VALVE
To Remove

(1) Raise the engine bonnet.

(2) Disconnect the inlet manifold to control valve
vacuum tube. ,

(3) Disconnect the control valve to servo diaphragm
vacuum tube.

(4) Loosen and remove the two control valve assembly
attaching bolts at the inlet manifold.

(5) The control valve assembly can now be removed
from the engine compartment.

NOTE: It fs not practicable ro dismantle and repair the
control vaive. If the unit is malfunctioning then renew the
valve as an assembly.

To Instal

(1) Paosition the control valve back in the engine
compariment on the inlet manifold.

'(2) Instal and tighten the control valve assembly
attaching screws.

Emission Control—3

(3) Connect the inlet manifold to control valve
vacuum tube. :

(4) Connect the control valve to servo diaphragm
vacuum tube.

(5) Check the operatlon of the valve and adjust if
necessary as described in a following section.

SERVO DIAPHRAGM
To Remove

(1) Detach the vacuum hose from the servo diaphragm
vacuum chamber connection. -

(2) Remove the carburettor from the engine as
previously described in the Fuel Section.

_ (3) With the carburettor removed from the vehicle and
placed on a work bench, withdraw the split pin and
disconnect the servo diaphragm link from the carburettor
throttle lever.

(4) Loosen and’ remove the locknut and detach the
servo diaphragm from the mounting bracket on the
carburettor.

NOTE: It is not practical to dzsmantle ana' repair the servo
assembly. If the unir is malfunctioning then renew the servo
diaphragm assembly.

To Instal

(l) Position the servo diaphragm on the carburettor

bracket and instal and tighten the locknut.”
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(2) Connect the servo diaphragm ‘link to the
carbureitor throttle lever and retain with a new split pin.

(3) Instal-the carburettar to the engine as descrlbed in
the Fuel Section. = .

(4) Attach the vacuum hose to the servo diaphragm
vacuum chamber connection.

(5) Check the servo diaphragm for correct operation
and adjust if necessary. See following text for correct

procedure.

TO ADJUST SERVO DIAPHRAGM
AND CONTROL VALVE

NOTE: Make all checks and adjustments after first bringing
the engine to operating temperature, Ensure that the choke
valve is in the fully open position,

(1) Connect a tachometer to the engine distributor.

(2) Disconnect the servo vacuum pipe at the control
valve.

(3) Disconnect the control valve vacuum pipe at the
inlet manifold.

(4) Now connect the servo diaphragm vacuum pipe
straight to the inlet manifold, by-passing the control valve.

{5) Start the engine and without working the throttle,
note the engine rpm reading on the tachometer scale.
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NOTE: As soon as the engine is started, inlet manifold
vactum should actuate the servo digphragm and pull the
diaphragm link upwards until the link stop abuts the servo
body.

(6) If the servo diaphragm adjustment is correct the
engine speed should read between 1700 and 1800 rpm.

(7) K the engine speed is below the lowest figure
quoted then back off the lock nut and tum the adjusting
screw clockwise slightly until the engine speed falls within
the figures quoted.

(8) When the engine speed is above the highest figure
quoted back off the locknut and turn the adjusting screw in

an anti-clockwise direction until the correct engine speed is

obtained.

{9) Retighten the locknut after adjusting as described
in operation (7) or (8) whichever was applicable, making
sure that the adjusting screw is not disturbed.

NOTE: See diagram for situation of adjusting screw and
locknuz.

(10) Start the engine and disconnect the servo vacuum
hose from the inlet manifold and reconnect back 1o the
control valve. Reconnect the control valve vacuum pipe
back to the inlet manifold. The control valve and serve
diaphragm vacuum piping should now be back in its original
position.

{1t) Restart the engine and by actuating the
carburettor throttle lever by hand bring the engine up to
3000 rpm.

{12) Release the throttle lever and let the engine speed
decrease of its own accord.

{13) The engine speed should decrease from 3000 rpm
to 1000 rpm in 3.5 to 4.5 seconds for manual transmission
equipped vehicles and 2.5 to 3.5 seconds for automatic
transmission equipped vehicles.

(14) If the engine speed decrease times are not within
the limits specified (for respective applicable model) then
loosen the control valve, lock screw and turm the vacuum
adjusting screw slightly until the engine speed decrease time
falls within the time figures as quoted in operation (13).
(See diagram for control valve lock screw and adjusting
screw situation.)

NOTE: Tum the adjusting screw in a clockwise direction to
lengthen the engine speed decrease time and an
anti-clockwise direction to shorten the engine speed
decrease time.

(15) When satisfied the adjustment is correct tighten
the control valve lock screw and recheck the engine speed
adjustment to ensure that the vacuum adjusting screw has
not altered position.

CARBURETTOR

To obtain effective exhaust emission contrel it is
important that the carburettor idie speed and mixture
settings are periodically checked and accurately adjusted.
The choke setting should be checked and adjusted to
affecting the final result regarding exhaust emission control.

To Adjust Idle Speed and Mixture

(1) Connect a tachometer to the engine distributor.

(2) Start and run the engine until it reaches normal
operating temperature.

(3) Allow the engine to operate for one minute at
idling speed: |

(4) Adjust the throttle adjusting screw and the idle
mixture screw, in conjunction with each other, until a
smooth idle speed of 750 rpm is obtained {780 rpm for
automatic transmission).

(5) Now turn the idle mixture screw clockwise to
reduce the engine speed to 700 rpm (750 rpm for
automatic transmission).

(6) For vehicles that are fitted with automatic

. transmission the idle speed should be 600 tpm when the

shift lever is moved to the D position. This can be checked
after operation (5) and any subsequent slight adjustment
made.

IMPORTANT: Extrermne care should be exercised when
carrying out adjustment with the transmission in the drive
position.

(7) Stop the engine and disconnect the tachometer.
ELECTRICAL EQUIPMENT

To ensure efficient burning of the fuel in the engine
combustion chamber it is important that all electrical
equipment be periodically checked for serviceability, as a
fault in any one piece of electrical equipment usually has
adverse effecis on other related components as well as
affecting the final result regarding exhaust emission control.

Spark plugs

Remove and sand blast the plugs at the recommended
checking intervals. Check each plug thoroughly for
cracking, chipping and for excessive wear at the electrodes.
Renew the plugs as found necessary.

If the spark plugs are still serviceable, file the centre
electrodes flat prior to setting gaps with the correct
adjusting tool. See Specifications section for correct
electrode gap.

High Tension Leads

Remove the distributor cap with high tension leads

" from the engine assembly.
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Using an ohmmeter check the remstance in each hlgh
tension lead.

To make the test fit a plug adaptor into the spark plug
end, of the lead dnd connect the ohmineter between the
adaptor-and the corresponding terminal in the distributor
cap. . . :
If the resistance in any lead is more than 30,000 ohms

carefully remove the lead from the cap and check the. lead

resistance separately
© If resistance is still over 30,000 ohms then renew the
leads at fault.

]MPOR TANT: Carbon filled high tension leads must be

handled carefully at all times. Mishandling of leads will

cause a breakdown in lead contimyity.
Distributor

The distributor breaker points should be checked at the
" recommended mileage intervals and renewed if abnormal
pitting and wear is evident.
Ensure- that the points are in correct allgnment so that
a full contact will be made when the points are in the
closed position.

.
DESCRIPTION'

The evaporauve control system is another approach in
reducmg the amount of vehicle hydro-carbon emission. It
has beein estimatéd that approximately 20 percent of all
automotive hydrocarbon emission results from evaporative
loss from the fuel tank.

The basic components of the evaporative control
system are:

H

Emission Control—5

MOUNTING
* BRACKET

AI.TITU DE
CORRECTOR

FILTER

Throttle Opener Control System Arratngicrﬁent

" Set the gap and dwell “angle to spemﬁcatmns in the
normal mariner and then check and adjust the 1gmt10n
timing as follows:

K 1) Check the spark p!ugs for servweablhty and correct ,
SﬂP - ‘

(2) Instal an ignition timing hght and a tachometer to
the engine..

(3) Wipe the crankshaft pulley 50 that the tlmmg'
marks are clearly visible.

{4) Warm up the engine and set the 1d.lmg speed to 700
rpm.

5 Loosen the drstnbutor retarmng sérew far enough
to allow the distributor to'be moved, by hand.

-(6) With the aid of the tlrnmg light ad]ust the igriition
timing to 5 deg btde.

" NOTE: The b} deg mark on the crank shaft pulley is rke f rst
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graduarton on the nght side of the tdc mark

(N Tlghten thé dlstrlbutor set screw when the ignition
tlmmg is'correctly adjusted but make sure that the trmmg is
not altered by moving the dlstr1but0r .

i (8) Set the idle specd and mixtire as prevrously
descnbed

'EVAPORATIVE CONTROL SY srl-m

" Positive sealed fuel tank — Vapour liquid sepatator.

Vapour vent.line — Flow gurde valve.

Wher the engine is at rést — fuel vapour through '
evaporation gradualty fills the air space in the fuel tank,
vapour liquid separator and vapour vent lines and as the
fuel tank is fitted with a positive type sealing cap vapour
pressure builds up within the systeri.

The flow guide valve opens when the vapour pressure
within the sysiem exceeds 10 mm/hg (0.4 in/hg). Excess
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vapour is then by-passed into the crankcase via a connecting
hose.

When the engine starts — Vacuum created within the
inlet manifold opens the positive crankcase ventilation valve
and also the crankcase side of the flow guide valve. Vapour
which has been stored in the crankcase, vent line, separator
and fuel tank is then drawn into the inlet manifold and
consumed in the cylinders.

When vapour pressure within the system drops
sufficienty, the air cleaner side of the flow guide valve
opens. This permits atmospheric air pressure to be routed
from the air cleaner assembly to the fuel tank. A flame
arrester is situated in the line between the air cleaner and
the flow guide valve in case of backfire throug.h the
carburettor.

Allowing air into the system prevents a high vacuum
forming within the system which could cause technical
difficulties including a crushed fuel tank.

FLOW GUIDE VALVE

The flow guide valve’s most important function is to
prevent crankcase blow-by from entering the vapour vent
line and fuel tank. The valve should be removed and
checked for serviceability at the recommended intervals. It
is not practicable to repair the valve if it is found to be
unserviceable.

For easy identification the valve apertures are clearly
engraved with A, F and C denoting — Air Cleaner — Fuel
Tank — Crankcase.

FROM AIR CLEANER

f

FROM VALVE COVER

f

TO TEST

(1) Raise the engine bonnet.

(2) Disconnect all hoses and then remove the tlow
guide valve from the vehicle.

(3) Apply a low pressure of air to the fuel tank (F)
side aperture of the valve. The air should flow through the
valve and out the crankcase (C) side aperture.

(4) 1f no air pressure is felt at the crankcase (C)
aperture then renew the valve.

(5) Now apply air pressure 1o the crankcase {C) side of
the valve. Renew the valve if air flow is felt from the air
cleaner (A) and fuel tank (F) apertures.

{6) When air pressure is applied to the air cleaner (A)
aperture it is normal for air pressure to be felt at the
crankcase {C) and fuel tank (F) sides of the valve.

FUEL TANK, VAPOUR LIQUID SEPARATOR AND
YAPOUR VENT LINE

To Test

(1) Check the fuel tank filler cap and all hoses for
serviceability.

(2) Disconnect the vapour vent line from the flow
guide valve (F) aperture.

(3) Connect a tee-piece with manometer and a suitable
cock into the vapour vent line.

(4) Slowly apply air pressure to the system via the
cock until the manometer indicates 14:5 infAq, then close
the cock.

(5) Leave the system undisturbed for 2.5 minutes and
then measure the height of the liquid in the manometer.

(6) The variation of height in the test instrument
should remain with 1.0 infAq.

L ===

AlR CLEANER

-

N

FLOW GUIDE
VALVE =

-

l S L

¢

TO INLET MANIFOLD OR CRANKCASE

= |
) s JY PSR
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Diagram showing Evaporation Control System
with Engine at Slow Running Speed.



(7) If the test is satisfactory remove the tank filler cap
and check that the fluid in the manometer drops quickly to
ZeT0, _

(8) If the fluid height in the manometer drops off
slowly, a blocked vapour wvent line is indicated. The

Emission Control—7¢

blockage must be rectified to ensure .sufficient vapour
delivery to the crankcase. '

{9) if the test instrument reading was unsatisfactory in
operation (6) check the tank filler cap and hoses for
leakage. Rectify as found necessary.

4. EXHAUST CONTROL SYSTEM FAULT DIAGNOSIS

1. Engine knock when coasting.
Possible cause

(a) Incorrectly adjusted throttle opener.
{b) Malfunctioning control valve.

2. Erratic engine idle.
Possible cause

(a) Incorrect ignition timing.-
(b) Incorrect carburettor adjustment.

3. Engine idling too-fast.

Possible cause
(a) Incorrecily adjusted throttle opener.
{b) Malfunctioning throttle cable or linkage.
(c) Malfunctioning control valve.

4. Engine stops.

Possible cause

(a) Incorrect carburettor adjustment.
(b) Incorrect ignition timing.

Remedy”

— Adjust throttle opener.
— Renew control valve.

Remedy

— Reset ignition _timing,
— Adjust carburettor.

Remedy '
— Adjust throttle opener.

— Check throttle cable or linkage and rectify.
— Renew control valve.

Remedy

— Adjust carburettor.
— Reset ignition timing.

5. RECOMMENDED MAINTENANCE

To ensure efficient operation of the emission control
system it is important that the following service procedure
be carried out on the items mentioned at the recommended
mileage intervals.

ENGINE

(1) Carry out the following service procedure every
5000 km (3000 miles).

Check distributor peints for serviceability and adjust
dwell angle.

Check and adjust ignition timing.

Check and adjust engine idle speed and mixture.

Remove cléan and regap spark plugs. _

(2) Carry out the following service procedure every
10,000 km {6000 miles):

Sparingly lubricate distributor cam and cam heel.
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(3) Carry out the following service procedure every
20,000 km (12,000 miles):

Renew distributor contact points.

Renew spark plugs. 7 .

Check high tension leads for serviceahility.

Tune and test engine.

(4) Carry out the following service procedure every
40,000 km (24,000 miles):

Renew carburettor air cleaner element.

CRANKCASE VENTILATION SYSTEM

(1) Carry out the following service procedure every
20,000 km (12,000 miles): ‘

Check for correct operation of crankcase regulating
valve. :

Check all hoses and connection for leaks.



Bf-Emission Control

EXHAUST CONTROL SYSTEM EVAPORATIVE CONTROL SYSTEM

(1) Carry out the following service procedure every (1) Carry out the following service procedure every
20,000 km (12,000 miles): 20,000 km (12,000 miles):
Check and adjust control valve and servo diaphragm. Check hoses, pipes and connections for leakage.

Remove and test flow guide vaive for correct operation.
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GLOSSARY OF NAMES AND TERMS

ENGINE

AIR CLEANER - Air filter.
BEMETAL SPRING — Thenmostat spring.
CAMSHAFT SPROCKET OR GEAR - Timing gear. timing
wheel.
CRANKSHAFT SPROCKET OR GEAR - Timing gear,
timing wheel.
ENDPLAY — End float. end clearance.
ENGINE — Motor.
ENGINE:

STEADY — Stabiliser, support.

MOUNTING - Mounts, supports.
FLYWHEEL RING GEAR — Starter ring gear, starter drive
gear.
FUEL PUMP — Petrol pump.
GUDGEON PIN — Piston pin, wrist pin.
INLET MANIFOLD Intake manifold,
manifold.
INLET VALVE — Intake valve. induction valve.
MUFFLER - Sitencer.
NEOPRENE O-RING — Rubber O-ting, oit seal.
NEOPRENFE SEAL - Rubber seal. oil seal.
OIL PUMP (Rotor type)

INNER ROTOR

OUTER ROTOR
OIL PUMP (Gear type)

DRIVE GEAR

DRIVEN GEAR
POWER UNIT — Engine and gearbox.
RELIEF VALVE — Release valve.
ROCKER ARM — Rocker, tappet.
SCREEN {Gauze type) — Filter.
SUMP — Gil pan. _
TAPPET — (Hydraulic or solid) — Valve lifter, cam
follower.
TIMING CHAIN TENSIONER — Chain tightener.
VALVE COTTER — Valve collet, valve keep, valve key.
WATER PUMP IMPELLER — Rotor.

induction

CLUTCH

CLUTCH HOUSING — Clutch cover, clutch bell housing.
DRIVEN PLATE - Clutch plate, driven disc, clutch disc.
DRIVEN PLATE FACINGS — Driven plate linings, clutch
linings.

PRESSURE PLATE — Clutch drive plate.

PRESSURE PLATE COVER — Cluich housing, clutch
COVET.

RELEASE BEARING — Throw-out bearing, thrust bearing,
withdrawal bearing.

RELEASE BEARING PLATE — Throw-out bearing plate,
thrust plate.
RELEASE LEVER
throw-out lever.

Clutch finger, release finger,
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SLAVE CYLINDER — Clutch cylinder, operating cylinder,
actuating cvhnder.

WITHDRAWAL LEVER — Throw-out lever, clutch fork,

release fork.

TRANSMISSION

CIRCLIP — Snap ring, spring clip.

GEAR SHIFT LEVER - Change speed lever, gear selector
lever, gear change lever.

INPUT SHAFT — Clutch shaft, first motion shaft, main
drive shaft, primary shatt. main drive gear, spigot shaft.
LAYGEAR Cluster gear, second motion gear,
intermediate gear.

LAYSHAFT — Cluster gear shaft, second motion shaft,
intermediate shaft.

LOW GEAR — First speed, first gear.
MAINSHAFT Third motion. shaft,
secondary shaft.

PROPELLER SHAFT — Drive shaft. tail shaft.

SELECTOR FORK ~ Shift fork, shitter fork.

SELECTOR SHAFT — Selector rod, selector rail, shift rail,
shift rod, shifter shaft.

SPIGOT BEARING — Pilot bearing, support bearing.
SPRING RING — Svnchro spring, energising spring.
SYNCHRO HUB — Clutch hub.

SYNCHRO RING — Baulk ring, synchro cone.

SYNCHROQ SLEEVE — Clutch sleeve,

SYNCHRONISER PLATE — Synchro bar, synchro key,
sliding key, shift plate.

TOP GEAR — High gear, high speed.

UNIVERSAL JOINT — Drive coupling.

UNIVERSAL JOINT CROSS - Joint trunnion.
UNIVERSAL JOINT YOKE — Universal joint fork.

shaft,

output

REAR AXLE

AXLE SHAFT — Drive shaft, half shaft.

AXLE SHAFT BEARING — Rear wheel bearing, rear
axle race. .

CARRIER BEARING - Differential bearing, side bearing.
CROWNWHEEL — Ring gear.

DIFFERENTIAL PINION — Spider pinion, pinion gear.
DIFFERENTIAL SIDE GEAR‘'-— Axle shaft gear, spider
gear,

DRIVE PINION — Differential pinion, bevel pinion.
PINION FLANGE — Drive coupling.

FRONT SUSPENSION/STEERING

BUMP RUBBER — Bumper.

CONTROL ARM — Wishbone, suspension arm, link.
CONTROL ARM SHAFT — Fulerum pin, fulcrum shaft,
pivot pin.

IDLER ARM — Intermediate lever or arm.



KING PIN — Swivel pin.

PITMAN ARM — Steering arm, drop arm, sector shaft arm.
SECTOR SHAFT — Roller shaft pitman arim shaft, drop
arm shaft.

SHOCK ABSORBER — Damper.

STABILISER BAR — Ride stabiliser, sway bar.

STEERING ARM — Knuckle arm, steering lever.
STEERING CONNECTING ROD — Tie rod, relay rod.
STEERING LINKAGE — Track rods.

STEERING GEAR — Sieering gearbox, steering box.
STEERING SHAFT — Worm shaft, steering column.

STUB AXLE — Swivel axle.

STUB AXLE SUPPORT — Steering knuckle support, swwe]
link, contrel arm link.

TIE ROD — Track rod, steering link rod. -

TIE ROD BALL JOINT -- Tie rod end.

WHEEL ALIGNMENT — Toe-in, track alignment.

BRAKES

BACK PLATE — Brake plate, backing plate.

FLEXIBLE BRAKE PIPE — Brake hose, flexible connector.
- PISTON — Plunger.

PRIMARY CUP — Main cup, main rubber seal.

RETURN SPRING — Pull-off spring, retractor spring.
SECONDARY CUP — Piston seal.

WHEEL CYLINDER CUP — Wheel cylinder rubber, wheel
cylinder seal.

WHEEL CYLINDER — Actuating cylinder.

, ELECTRICAL
ADJUSTABLE CONTACT — Breaker point.
ALTERNATOR — AC Generator.

BREAKER ARM CONTACT — Breaker arm pomt
CAPACITOR — Condensor.

COURTESY LIGHT - Interior light, roof light.

DIPPER SWITCH — Dimmer switch.

FUEL GAUGE - Peirol gauge.

GENERATOR — Dynamo.

GENERATOR REGULATOR — Voltage regufator, comrol
box.

GLOBE — Bulb, lamp.

TURN SIGNAL LIGHT — .Direction indicator light, flasher
light, trafficator light.

TURN SIGNAL SWITCH — Direction indicator switch,
flasher switch, trafficator switch..

HEADLAMP — Head light, main light.

HIGH TENSION LEADS -- Plug wires.

HORN PUSH — Horn switch, horn button.

INSTRUMENT LIGHT — Panel light.

LENS — Glass. Crvstal,

NUMBER PLATE LIGHT — Licence plate light.
M]:DALLION Name plate, cover.

PARKING LIGHT — Side light, side ldmp

REGULATOR — Alternator regulator, alternator control.
ROTOR ARM — Rotor bution. .
STOP LIGHT — Brake light.

STARTER — Starter motor,

STARTER DRIVE - Bendix gear, drive pmlon

TAIL LIGHT — Rear light.

TEMPERATURE GAUGE — Heat gauge.

WARNING LIGHT - Indicator light.

WINDSCREEN WIPER — Windshield wiper.

BODY

DQOR GLASS — Door window, window glass.

FENDER — Mudguard, wing.

GLASS LIFT CHANNEL — Window lift channel.

GLASS REGULATOR — Window lift regulator, window
winder.

- GLASS RUN CHANNEL — Glass channel, glass runner,
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bailey channei. .

HEADLINING — Roof lining.

HOOD — Bonnet, engine compartment lid.

LUGGAGE COMPARTMENT — Boot.

REAR GLASS — Back light, back window.
VENTILATOR GLASS — No draught ventilator, vent glass,
ventilator, flipper window, quarter-glass.

WEATHERSTRIP — Weathershield.

WINDSCREEN — Windshield.



MAKE . Datsunl  QPTIONS iimiinin pil
MODEL -ovveeeevirerrenene. 10000 COLOR  -vveemr

80DY. TYPE 4-door sedan  MHEAGE START . 4990
PRICE . s 31899 FINISH e 4930
WEIGHT - [T 13 ewt
FUEL CONSUMPTION:

Overall " v 332 MPE
CIUISITIZ cooins e ceversram e sneesesnenssemsnacccessinaiees 30-39 TP

TEST CONDITIONS:
Weather: fine. Surface: hot mix bitumen. Load: two

persons. Fuel: premium -grade,
SPEEDOMETER ERROR:

Indicated mph: 30 40 50 60 70

Actual mph. 30 37 45 53 62

L
PERFORMANCE

.. 2320 {i/min
. 164mph

Piston speed at max bhp .......
Top gear mph per 1000 rpm .
Engine rpm at max speed ... .. 4660 rpm
Engine rpm at cruising speed 4250 rpm
Lbs (laden) per gross bhp (power to weight) .......... 24
MAXIMUM SPEEDS:

Fastest run
Average of all runs ...
Speedometer indication fastest run

In gears: 1st 23mph, 2nd 38 mph 3rd 53 mph 4th
82 mph,
ACCELERATION:
(through gears)
0-20 mph 4.4 sec
0-40 mph .. 8.1sec
0-50mph ... .. 122 5e¢
0-60 mph ... .. 18.2 sec
0-TOMPH oot ersc e reenenees 230 SEC
3rd gear 4th gear
20-40 mph 6.0 sec 8.2sec
30-50mph ... 1.5 sec 8.2 sec
40-60 mph . T5sec 11.5 sec
50-70 mph . cereeteneresnenaeresemerereesasneeenes | 1240 SBC
STANDING QUARTER MILE:
FAastest TUN et ectesssirensriscacnes 2002 SBC
Average of all runs SO OY O OUOSPURROPPRVOTUNRNR | F -1 o
ATH g2 e
STAHDI G
Ve 37
/]
3RO
MPH
. 4
200 TOP BPEED
82 MPH.
30
IST
2IMPH
/ ACCELERATION THROUGH
GEARS WITH CHANGE
POINTS

o

el_l.‘_l_ F AL A L L1 AL Al i i Al A L llll s
A ] 1] 2 s 0 l! -0
MPiH

PELAPSED TIME IN SECONDS

_Steering type ...

Road test figures courtésy W'hég_ls'Mégazine,
from its October 68 Sydney report.

SPECIFICATIONS

ENGINE:
(927250 4o (-] S SUUOSHRTOTOPOY . four in line

Bore and stroke M '73 mm by 59 mm

Cubic capacity .. . 988cec
Compreésion ratio eeeteanasetesseneseeee e reme e et et s 35 tol
VALVES oo overhead pushrod

2 bbl Haitachi d'draft

Carburettor ...

Fuel PUIND et mechanical
(07118 111 7= U P O SO " full flow
Power 8t IPIN et 62.8 at 6000 rpm
Torque at IPM ...ooccvvcvnevvenen.. 61,5 10/8t at 4000 rpm
TRANSMISSION: ,
TYPR oot essnrr s e .. 4-speed all syncro

Clutch ................ .. single dry plate
Gear lever 10cation ..o floor
Direct ratio: st ... . .76
2nd .. 217
3rd ... .. 140
BN e 1.00
Final drive ... 4111 to 1
CHAS51S and RUNNING GEAR:
Construetion ... . unitary
Suspension, front Wlshbones tra.nsverse spring
SUSPENSION, TRAT ....curimmirarers st e sessmseons leat springs

.. telescopic
gcire 15:1 ratio

Shock, absarbers .

B 0.5 o T-T00 0 T O OOt ST OO RO O OO 2.8
Turning circle .. 26.2°16
Steering wheel QEATIEEET oovoosoeereeeseer s 15% in.
Brakes, t¥ype .oeevcnvvinene drum/drum
Dimensions ... . 8in. diameter
Friction BYES ..o 8954 0
DIMENSIONS:

WHECIDASE .oovvvireee e eereareseaeessseeesnsesancsnencemseeisseens 1 L6 D% AL,
Track, front ... 31t 103 in.
Track, rear ... . 31t 105 in.
Length ... 12 ft 6% in.
Height .. 41t 5in.
Width ... . 41t 83in.
Fuel tank capac1ty reevterriressseesesensensrenessaresseseessninesssenes 14 SAL
TYRES: |

SUZB eeeeemesere e tren et e ssesenr e srnss e s pesb e b b et remeane 5.50-12
Pressures ............. 17 psi
Msake on test ¢ar ... Duntlop Dunsafe
GROUND CLEARANCE:

REEISEETEA oot T1in,
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_
MAKE oo Datsun  PRICE ... $2145 ($2119)
MODEL 1000 coupe (1000) OPTIONS iviniierarrenenne nil
BODY TYPE.. 2-dr coupe ¢OlOR . white (white)

(4-dr sedan) WEIGHT
13.25 cwt (13.1cwh)

FUEL CONSUMPTION:

OVETAIL ettt 32mpg (29 mpg)
CruiSing ... 34-38mpg  (30-34 mpg)
TEST CONDITIONS:
Weather . ees fine
Surface ... - - hot- mlx bxtumen
Load 2 persons . .
T premium grade Road test figures courtesy Wheels Magazine,
El RI : o H
f;fhggt'gfl“;l;h 0 4 50 & 70 from its August 1969 Sydney report.
Actual mph: 28 37T 47 57 66
(29.5) (39.0) (48.0) (57.0) (67.0)
e ———————— ] drdgear  4th gear (Drive)
. 20-40mph .............. 6G.45ecs 9.9 secs ( 5.gsecs)
- 30-50 mph ... 6.7 secs 10.1 secs ( 7.0 s5ecs)
PERFORMANCE - 40-60 mph ... . T6secs . 11.2secs (10.7 secs)
Piston speed at max bhp ... reereeens 2310 ft/min 50-T0mph ......ceeue. 10.0 secs 13.7 secs (21.8 secs)
Top gear mph per 1000rpm .......o.oo..e. 15.5 mph STANDING QUARTER MILE:
Engine rpm at max speed ... rpm (4500 rpm) Fastest Tun ... 20.3 secs (23.5 secs)
Lbs (laden) per gross bhp power to weight 22.6 (23.6) Average of all runs ............. 20.4secs (24.0 secs)
MAXIMUM SPEEDS:
Fastest run ... wevereeeen. B9.0mph (78.2 mph) SPECIFICATIONS
Average of all runs ... . 86.4 mph (76.0mph) ENGINE:
Speedometer indication fastest run .. 92 mph (81 mph) CYHNAETS ..o vrrrvriece e v rsrsssscsrarnanrnenes. LOUE 10 ling
In gears: Bore and stroke T3 mm by 59 mm
15t 29 mph (30); 2nd 49 mph (50); 3rd T5mph (76); Cubic CapPACIEY ..ot 988 cc
4th 86 mph. Compression ratio 90 to 1 (____m_.l)
Acceleration (through gears): WAIVES .oorrimseieccecne e mreranatsenssevvarms svasavesarsssssnssssts sebsssssmmannt oo
0-30 mph 4.8secs ( 8.2secs) Carburettor " 2bbl dOWndra.ug-ht
* 0-40 mph .o T.2sees (10.6 secs) Power at rpm ... 66 at 6000 rpm (62 gt 6000 rmm)
0-50 mph ... 10.5 5ecs (15.0 secs) Torque at rpm ......... 65.71b/ft at 4000 rpm
0-60 mph ... 15.2 secs (23.2 secs) (61.5 Ib/ft at im:n I}
0-70 mph . 2L.0secs (36.5 secs) TRANSMISSION:
0-80 mph 32.6 secs TYPE e 4= speed (Nissan 3-speed mlly automatic)
. ) : Clutch . sdp (torque converter)
(Figures for Automatic Sedan in brackets) Gear lever location ... central floor (column quadrant)
N Overall ratio: ... 15t 376 (2. 458); 2nd 2.17 (1.458);
3rd 140 (1.000); 4th 1.00.
| Final drive . S . 4111 to 1
e 2o CHASSIS and RUNNING GEAR: -
3R Construction ... unitary
75MPH SUSPENSION:
STAn [20': 7 e Front ....ccoeeoeeeceneeeenennn. 'wishbones, transverse leaf
L] Rear . . leaf springs
‘(/ AUTOMATIC S telescopic
" "YETANDING Ta STEERING:
- MILE 24-0) Type
2ND) Turns, 1 to 1 ..
50 FrIVEYL 2ND ' Turning circle
{50MPH] ) BRAKES:
4 » TYPE oot cassnesssssssssnn s QTUM front and rear
: TOP SPEED DIMENSIONS: . -
/ ; 86-4 MPH Wheelbase ... FRVORUPPORORIORE - - X 5 5 : B
2o} _IST (76-0 MeH) Track, front ... 46.9In.
MPH M,,H) - Track, rear 46.51n.
30 Length ... 121t 44in, (121t 5.61n)
20 AeCELERATION THRGUGH Helgk;lt eermee s et e annanas s ettt ans e nbann 41t 3.6in. ngt 85!;n)
WIAth ..ot e .9in,
. / Gunspglrmscmm;z Fuel tank capacity ..., 8 gals (7.7 gals)
(1] -
. TYRES: .
BLIE v r st s st ser s besest s ane e strans 5.50-12
PN AP T P TR T P BT Make on test car ... . Dunlop Dunsafe
- s 10 5 20 25 30 ¥ a0  GROUND CLEARANCE: .
MPH PELAPSED TIME IN SECONDS  Registered . €.7in. (63tn.)
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MAKE: oo . Darsun MODEL: ... 1200 Manual/
BODY TYPE: . 4.dr sedon Autematic
OPTIONS: s e . Nil WEIGHT: 3.9 cwi (6920 kgl
MILEAGE START: 1609 PRICE: ... . ... 52108/2334
FINISH: ... .o 2023 COLOR: . Red

FUEL CONSUMPTION:

Overall: ... Manual 31mpg {(13.2k-1); Auto 28mpz
(109 k-1).
Cruising: ... Manuat 32-36mpg (13.5-15.3k-1); Auto

29-33mpg (123-14 k-1,
TEST CONDITIONS:
Weather, fine; Surface, bitumen bonded gravel, Load,
two persons, Fuel, premium grade.
SPEEDOMETER ERROR (mph):
Indicated 30 40 50 60 70
Actual "33 37 46 545 64

PERFORMANCE

Piston speed at max bhp (70,050 cm/min) 2760 ft/min

Tcop gear mph per 1000 rpm . ......... 16.0 (25.8 kph)

Engine rpm Bt max speed .........._.......... 4200

Lbs (laden) per gross bhp (power-to-weight) .. 222
(10 kg-bhp>

MAXIMUM SPEEDS:

Fastest run ......... ... {121 kph) 75.5 mph

Average of all runs ....... ...... (120.5 kph) 75.0 mph

Speedometer indication, fastest run (146 kph) 91.0 mph

1N GEARS:

{Automatic) Drive Held
st ... 28 mph (45 kph) 46 mph (74 kph)
2nd ... .. 54mph (87 kph) 60mph (97 kph)
E_h'd .......... 7 mph (12¢kph) T5mph (120 kph)
ACCELERATION (Through gears):
0-30mph ...... 6.1 sec
0-40mph ...... 94 sec
6-50mph ...... 13.3 sec
0-60mph ...... 19.5 sec
0-70mph ...... 20.5 sec
DRIVE
3R0D
75 MPH
STANCEING Ya
MILE 21- 55
2ND
i 28D - |
L 2N / EOMPH HELD
]
A
a6 WPH
a A
TOP SPEED
75 MPH.
20 15T 4
stPH/
ACCELERATION THROUGH
GEARS WITH CHANGE
POINTS
1o
cJ.AAI A i L I LIl i1 11 21 1011 A L A
e [ 0 15 0 25 0 35
MPH PELAPSED TIME IN SECONDS

Road test figures courtesy Wheels Magazine,
from its September 1970 Sydney report.

Aunicmatic

2nd Gear Drive
20-40 mph ................. 6.3 41
30-50mph ..., 6.4 5.2
40-60 mph ........ ... 1.3 7.1
50-7T0 mph . ................ 9.1 11.6
STANDING QUARTER MILE:
Fastest TUIL - ... coiiiiieiiiniiniiianns 21.5 sec
Average all runs ........... ...l 21.55 sec
BRAKING:

From 30mph to 0 ... ... ...l 1.0 sec
From 60mph to 0 ........... ............ 3.05 sec
SPECIFICATIONS

ENGINE:

Cylinders ...ttt iiiiirerninninnanen 4 in-line
Bore and stroke .... 73 by T0mm (2.87 by 2.76in.)
Cubic capacity ................ ... 1lTlece (T1.5cuiny
Compression ratio ................o0 0 9.0 to 1
VBV S i e ohv
Carburettors ............ single downdraft Aisan SU
Power at rpm .................. 69 bhp at 6000 rpm
Torque at rpm .... 70it/lb (10.6 kg/m) at 3600 rpm
TRANSMISSION:

Type ... 4-speed all syncro (Borg Warner Type 35)
Clutch ..................... Single dry plate (fluid)
Gear lever location ........ Central (central T-bar)

Overall ratio: 1st 3.76 (2.46), 2nd 2.17 (1.46), 3rd 1.40
"(1.00), 4th 1.000, final drive 3.90.
CHASSIS AND RUNNING GEAR:

Construction ... .. ... iiiiiiii, integral
Suspension front ...... RN coil/struts, anti-roll bar
Buspension rear ...............o....0... leaf springs
Shock absorbers ................... . ..0oue. telescopic
Steering fype ........... ..k, recirculating ball
Turns 1 to 1 ....................... 4, 15 to 1 ratio
Turning circle ..................o e 271t (82m)
Brakes type .......... ... ..., .. drum, front and rear
Dimensions ................. 8in. (20.2cm) diameter
DIMENSIONS:

Wheelbase .............. ..l 90.6 in. (243 cm)
Track front ......................... 48.8in. (124 cm)
Track rear ............ccvieivnn.n. 49.0in. (125cm)
Length ............ e 121t 6.9in. (405cm)
Height ...........ccooiiiiiininnn 41t 67in. (139cm)
Width .......... ..l 4ft 10.9in, {124 cm)
Fuel tank capacity ............ B.8 galls (32.5 litres)
Tyres: Size .....ccoooiiiiiennn. .. 6.00 x 12 (155 x 305)
Make on test car ................... Dunlop Dunsafe
GROUND CLEARANCE: .. ... Registered &.6in. (16.8 cmi}
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Road test figures courtesy Wheels Magazine, from its April 1971 report.

MAKE . . . ... . e Datsun
MODEL . ....... ... .. . ... 1200 Coupe
BODY TYPE . . ... ...ttt ennnn 2-door Coupe
PRICE . . ....... e e e e e e e $2414
COLOR . ... .. .. i ey Creamn
MILEAGESTART ... ................... 21
MILEAGE FINISH . . . . ... . ....._....... 608
WEIGHT .................... 1520 ib (695 kg}
FUEL CONSUMPTION:

Overall ... ....... .. ... ... ........ 31 mpg
Cruising . . ... ... ... ... ... ..._... 37-38 mpg
TEST CONDITIONS:

Weather . . . _ . . . . ..., oL, Hot, fine
Surface . .. .. L. L Hot mix
Load . . . . . . ... e, 2 persons
Fuet . ... . ... .. . . L .. premium

SPEEDOMETER ERROR {mph}:

Indicated . 30 40 50 60 70
Actual . .. . ... 284 38.1 468 558 639
. * (\ ™y
e ———
RE
PERFORMANCE
Piston speed at max bhp . . . . _ . {840 m/min)} 2760 ft/min
Topgearmphper 1000 rpm . . . ... ... .. ...... 16
Enginerpmatmaxspeed ... ............ .. .5b00
Lbs {laden} per gross bhp {power-to-weight} . . 22 Ib (10 kg)
MAXIMUM SPEEDS: .
Fastestrun . ... ... .. ......... {141 kph) 88 mph
Averageofallruns , ., _ _ . _ .. ... -. . .1136 kph) 85 mph
Speedometer indication, fastest run . . . . (157 kph) 98 mph
IN GEARS:
st . oL L. 28.4 mph (45 kph) {6000 rpm}
2nd L. L, 51 mph (B2 kph} {6000 rpm)
3l L. 77.5 mph {124 kph} (6000 rpm)
ath . .. . oL, 88 mph {141 kph) {8500 rpm)
STANDING § 4T
MILE19-3 1 BBILPH
3RD _G77MPH
70 /
2ND | /¥ 5IMPH
4 TOP SPEED
88 MPH.
0|
157V2BMPI'I
20
ACCELERATION THROUGH
GEARS WITH CHANGE
/ POINTS
10
o I e N N EYTEE RN NI CR T T e N
A 5 [[v] 15 20 25 E as 40
MPH

PELAPSED TIME IN SECONDS
i
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ACCELERATION (through gears}:

O30mph ... 6.4 sec
040mph . ... 7.7 sec
050mph . ... L 10.9 sec
060mph . ... ... ... ... 15.5 sec
O70mph . ..., 221 sec
080mph . . .. 32 sec

2nd gear 3rd gear 4th gear
20140 mph ., .. ... 40sec 80sec 11.6sec
3050mph ... L., 42sec  7.0sec 9.6 sec
4060 mph ., ... .. B.2sec 10,5 sec
5070 mph . ... ... B3sec 12.4sec
STANDING QUARTER MILE: :
Fastestrun . ... _ . ................:.19.1sec
Averageallruns . . .. ..., ... .. ........ 19.3 sec
BRAKING:

From30mphtoO . ., . .. ... .......... 1:7 sec
From6Q0mphtoO . ... _ . _ ... ............ 3.6 sec
SPECIFICATIONS

ENGINE: -
Cylinders _ ., .. ... ... ........... Four in line
Bore and Stroke . . . . 287 in.x 2.76in, {73 mm x 70 mm)
CubicCapacity . ................... 7S cuin (1171 cc)
Compression Ratio . ... ... ............. 9to1
Valves . . . ... .. .. .. e Overhead pushrod
Carburettars . .. ... ......... Two barrel downdraft
FuelPump ... . ... .. ... ... ... Mechanical
GilFilker . . ... ... ... Full flow
Poweratrpm . ... .. ............. 69 bhp @ 6000
Torqueatrpm ... ........ 70 Ib/ft (9.7 kg/m) @ 3600.
TRANSMISSION: .
TYpe . . . e e 4 manual, ail syncro
Clutch . ... .................. ... spP
Gear lever location _ . . . .. .., . _...... Floor console
RATIOS: . .

Direct Overall
st ... ....... .. 3.76 14,66
2d ... ... ... 217 8.46
3rd ... 140 5.46
ath ... L. L, © 10 39
Final Drive . . . . . - 3.9:1 '
CHASSIS and RUNNING GEAR: K
Construction . . .. ... ... ... ... .. u.... Unitary
Suspension Front . . ... .. McPherson struts, anti-roll bar
SuspensionRear . . . ... .._......_. Semi-elliptic leafs
Shock Absorbers . . . ... .. e e e Tetescopic
Steering Type . ... ............ Recirculating ball
Turning Circle . . . .. ........ .. .26ft8in. (8.2 m)
Steering Wheel Diameter . . . ... ... .. 15 in. {38.1 cm)
Brakes Type ... ... .. ............. Disc/drum
DIMENSIONS: '
Wheelbase . . . ... ............. 90.6 in. {230 cm)
TrackFront . . .. .. ........... 48.8 in. (124 cm)
Track Rear ., . ... ............ 49 in. {124.5 cm}
Length ... ................ 12 ft 6 in. (382 cm)
Height . . .............. S 4 ft 5in. {135 cm}
Width .. ................ 4t 11.6 in. {151.5 cm}
Fuel Tank Capacity . ... ......... 8.5 gais (38 litres)
TYRES: )
Size ... .. e e e e e e e e e e e 155 SR 12
Pressurés . . . . .. . ... ..., 24 Ib all round
MakeonTestCar .. ............... Dunlop SP 3
GROUND CLEARANCE:
Registered . . ... ... ............ 6.7in. {17 cm)
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