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The wIndscreen washer reservoir 1$ 

mounted on the vertical panel in t he 
front of the cllb just below the brake 
fluid reservoir. 

Engine oj[ dipstick. 

Routine maintenance 

to the front panel of the eab just below the hydraulic fl uid 
reservoir. 11 has a protective cover and tueked inside is a tube 
with an ordinary tyre valve for pressurisation purpases (photo I. 

The screen washer reserveir should be full of clean water -
with an additive o f anti-smear compounds as wished. The tank 
should be pressurised from an ordinary tyre inflalar to the 
maximum pressure of 42 psi/3 kg cm 2 which is marked on the 
tank. 

If the jets do not direct water on to the SCreen as they 
should, f efer to Chapter 9 for details. 

I n the UK correctly f unct ioning screen washers are a legal ly 
required fitment to all cars. 

3 EF F ICIENCY AND PERFORMANCE MAINTENANCE 

al Engine 

Lubricating oil - Top up to level Weekly 
Lubricating oil - Drain, clean filter screen and refill with 
Lubricatiny oil - fresh oi l. 3 months 
Fan belt - Check tension and adjust if required. 1 month 
Air cleaner - elean ou t bowl and refill with o i l {o il bath 
lYpeJ. 3 months 
Air c leaner - Renew paper element (paper element 
type) 6 months 
Air cleaner - Check correct operation of warm air 
contro i flaps. 1 month 
Battery - Check electro lyte level. Weckly 
Distributor - Check contact points gap. Adjust 
Dist ribu to r - and/or re new. 3 months 
Dist ributor - L ubricate cam. 3 mon ths 
Valve clearances - Check and adjust as requ ired 
Valvc clearances - (renew rocker cover gasketsl. 
Spark plugs - Remova l clean and reset. 
Spark plugs - Renew. 
F uel pump - Clean filter. 
Carburettor - Check sett ing of throttle cable 

6 mont hs 
6 mont hs 

12 months 
6 months 

earburettor - and lubricate linkage. 6 months 
Cover plates and fan housing - Check security of aH serews 
and grammets. 3 months 

b) Suspension 
Front wheel bearings - Repack with grease. 
Rear wheel hearings - Repack with grease. 

c) Transmission and final drive 

2 years 
2 years 

Gearbox oil - Check level and top up as needed. 3 months 
Gearbox o il - Drain and ref ill with fresh oi l except type 091 
manual gearbox (August 1975 on) which is 'fi ll ed for life' 

2 yea rs 
Clutch pedal free play - Check 1TI0vement and adjust . 

As necessar y 
Axle shaft flexible gaiters - Check lor splits 3 months 
Renew charcoal filter (Fuel Evaporativc System ) 

30 000 mi les 

4 E F F lel E NCY AND PER FQRMANCE MAINTENANCE 
PRQCEDURES 

a) Engine 

Lubricating oil. 
To 10p up the oil. remove the fdh~r ear from the filler pipe at 

the fight hand side of the engine. Remove the dlpstick 10 prevent 
posslble b low back up the filler pipe when pouflng oil in. A 
suitable container or funnel IS needed in order to add oit without 
spillage. The top dipsti.ck mark is the correct capacity leve!. T he 
lower mark is hall full. Do not overIiII or let the level drop 
significantJy below the full mark. 

When changing the engine oil the filter screen - which is 
sirnply wire gauze sh ou Id be ftushed out with paraffin to clear 
th e gauze. This entails removing the circular retaining p late 
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pullcy when undoing or tightening the balt push a suitable 
article through one of the holes in the pulley and jam il aga;ns! 
the crankease flange. 
3 If , when the nut has been removed. the pulley is a very tight 
fit, do not appty force at the edges or you are likely to dislort it. 
Soak the boss with penetrating oil and hook something through 
the two holes if any leverage is necessary. 
4 I f the pullcy has been removed during the course of an over­
haut remember that the lower rear engine plate has to be re-fixed 
before the pullcy {pholol. There is no access to the two securing 
screws after the pulley is in position. 
B The nut should be tightened to a torque of 33 ft/lbs when 
the pullcy has been replaced (phoIos). and Fig.l.5. 

10 Ojl pump· removal and renovation 

1 Remove the crankshaft pulley wheel and the lower rear cover 
plate. 
2 The oil pump gears may be removed relatively easily because 
once the oil pump cover plate has been released by removing the 
four retaining nuts, the gears may be drawn out of the pump 
body. 
3 The pump body itself is mounted over the same four studs as 
the cover p late and is clamped between the two halves of the 
crankcase. To remove the pump body from the engIne without 
splitting the crankcase is best don e with a special tool which fits 
over the studs, locks to the inside of the body and draws it out. 
If you do not have such a tool then the best way is first to 
slacke n the crankcase clamping stud nuts above and below the 
pump. This relieves the pressure on the body. A suitable 1001 can 
then be tapped against the edge of the pump body and, in easy 
stages, it can be eased out over the studs . Do not force a tool 
into the gap between the pump body and the cra nkcase as this 
could damage the mating faces and upset the correct alignment 
of the pump on replacement. 

If the crankcase is to be split anyway leave the pump body to 
be taken out then. 
4 Il is possible to check the pump fairly comprehensively 
without removing the body from the crankcase but it is, of 
course, far less convenient and liable to cause measurement 
Inaccuracles. 
5 First check the cover plate. If it is very badly scored il should 
be renewed anyway. Light seoring can be gro und out using 
carborundum paste on a piece of plate glass. 
6 Check that the driving spilld le is a good fit in (he body. Any 
apparent rockIOg rndicates that the inside of the pump body 
must also be worn. The driven gear spindle should be trght in the 
lx>dy. The gear should be a good fit on it with no play. 
7 Providcd bath gear spindies are in good shape refit the gears 
and measurc the end clearance between them and the end of the 
pump body. This is done by putting a straight edge across the 
body and using a feel er ga uge to measure the ~ap between the 
straight edge an the gears (See Fig.l.41. Make sure no traces of 
gasket rcmain on the flange of the body when doing this. The 
gap should not exceed 0.1 mm (O 004 inch) or inadequate oil 
pressure will result. The wear is most likely to be in the pump 
lx>dy in this case and this will need renewal. 

11 Cylinder heads - removal 

1 Take the engine out of the ear 
2 Remove the exhaust system, heat exchangers and upper 
cylinder cover plates as described in the Fuel and Cooling 
Chapters. The inlet manifold tagether with carburettor should 
a lso be taken off. See the Fuel system Chapter for detaijs. 
3 Pose off the spring Clip, downwards, which ctamps the rocker 
cover to the head. Take off the cover. 
4 Undo the two nuts, even ly, which secure the rocker shaft 
pedestals and then pull off the pedestals, shaft and rockers as a 
complete assembly. Pull out the four pushrods and push them 
through a piece 01 cardboard so that the locatlon or each one is 

known and which is the top and bottom end. 
5 Berare starting to undo the eight nuts which hold the 
cylinder head down onto the cylinder barrels it must be 
appreciated that when the head IS released the four pushrod 
tubes will be freed and the cylinder barrels al50. If the cylinder 
barre Is are not being taken off the pistans they will rest in 
position but the engine must not be turned. I r the engine is to be 
turned the barrels should be temporarily tied down to the crank­
case with string or wire. If the barrels are distllrbed then they 
must be removed so that new cylinder base gaskets may be fitted 
(See Section 26). 
6 Using a socket span ner, the <-{linder head stud nuts should be 
slacke ned Y.. to Y2 turn each only, in the reverse order of the final 
tightening sequence as given in Fig.1.12. Continue releasing each 
nut a little at a time until they are all slack. When all are 
removed the head may be drawn back u little way. 
7 Remove the pushrod tubes from between the head and crank­
case and make sure the cylinders are disengaged from the head 
before pulling the head right off. 

12 Cylinder heads - dismantling a" renovation of rocker gear, 
valves and spri ngs 

1 To remove the rocker arms from the shalt the spring clips at 
each end should be removed and the thrust washers and wave 
washers taken off. The end rockers may then be removed. The 
rocker shaft support pedestals may need tapping off if they are 
tight in order to remove the two inner rocker arms, clips and 
washers. If possible layout the parts in the order in which they 
vvere dismantled in a place where they need not be disturbed. 
2 To remove the valves it is necessary to use a proper tool to 
compress the valve springs. The tops of the spring s are almost 
level with the edge of the head casting. I f you are unable to 
obtalO a G damp with extended ends (to clear the edge of the 
head when the spring is compressed) il wil l be necessary to use a 
short piece of tu be, with an aperture cut in the side, in con­
junction with a conventionai spring compressor. The aperture is 
to enable one to get at the split coltets on the valve stem. 
3 Compress the spring using th e clamp and if the tubular spacer 
is being used make sure that the pressure is app lied squarely and 
that the tube cannot slip. As soon as the two split conical collars 
round the valve stem are revealed, use a sma ll screwdriver 
through the aperture to hook them off the valve stem. J t is 
advisable to maintain one's hold on the spring c lamp while doing 
this to prevent anything from slipping. When the collets are clear 
release the spring clamp. 
4 The spring retainer collar and spring may then be lifted off. 
There may be small sealing rings round the valve stems and these 
too should be taken off. The valve can now be pushed through 
the guide and taken out. If it tends to stick then it will be 
because of carbon or sludge deposits on the end of the valva 
stems and these should be cleaned off as necessary. The end of 
the valve stem could also be burred due to the 'hammering' 
action of the rocker arm; in which case the burrs should be 
care fully stoned off. Do not force a tight valve through the guide 
o r you will seore the guide. Keep valves in order so that they 
may be replaced in the same port. Push them through a 
numbered piece of cardboard to avoid getting them mixed up. 
5 After the cylinder head has been removed and the valves 
taken out, the head itself sh ou Id be thoroughly cleaned of 
carbon in the combustion chamber and examined for cracks. If 
there are any visible cracks the head should be scrapped. Cr.ar.ks 
are most likely to occur round the valve seats or spark plug 
hales. Bearing in mind that one head WIll cost (new) nearly 20% 
of the cost of a complete replacement engine economies should 
be consIdered as weil as the likelihood of obtarnmg a used head 
from a breaker's yard. If the latter, make sure that the head you 
get is the same type as the old one - and in better conditian! 
6 Occasions occur when the head has been removed because of 
'blowing' between the head and cylinder (photo). This is usually 
caused when head studs and nuts have not been trghtened to the 
correct torque or tightened unevenly. Provided there are no signs 



, 

, 

• • 

, 

.. 

30 Chapter 1/Engine 

sheiis to an un-reground crankshaft this is possible. If very 
noticeable however, il indicates that the journal is out of round. 
If rads on areground crankshaft are slightly tight the en gine will 
need runo ing-in. If very tight then the regrinding tolerances are 
wrong and il should be returned to the machinists for carrection. 
6 Place the assembled crankshah on the bench once more, as 
before. with each connecting rod fa ei ng ils proper cylinder 
position. 
7 If you are titting the connecting rcd to an assembled eran k­
case/crankshaft lav out the rads alongside their respective 
cylinder positions as already explained and fit the sheii s into the 
rads and caps. Turn the crankshaft so that the journal for the 
rod to be fitted is nearest its crankcase opening. The cap must 
then be placed on the journal and the rod fitted to il. This is 
easy if you have four hands and fingers ten inches long! I t is 
helpful to have a piece of bent m eta l rod which can be PUI 

through from the opposite side of the crankcase to hold the cap 
on the journal whilst the rad and nuts are being fitted . A certain 
amount of patience is essentiai as it is more than likely that you 
will drop a bolt or bearing cap into the crankcase at some stage 
and have to shake it out. Do not use grease to hold parts 
together for this assembly . It will probably affect lubrication 
seriously. The most important thing to ensure is that abearing 
shetl does not drop out unnoticed and get trapped and damaged 
while you are fiddling about. So if a shell drops in the crankcase 
go easy on rotating the crankshaft unt;1 you get il out. As saon 
as the first connecting rod is fitted tighten the bolts to the 
correct torque and check that it moves freely but without any 
clearance. You will be refitting new shelIs to the original journal 
sizes sa if something seems amiss· bearing too tight or too 10000 
- make sure you have bought the correct sheiis by comparing the 
numbers and oversize (if any) with the old ones removed. 

24 Crankcase, crankshaft, camshaft and cam fallowers - re­
assembly 

1 The items in this section heading are grouped together for the 
very good reason that they all have to be assembled together . 
None may be omitted. (See Fig. 1.10J. 
2 60th crankcase halves must be perfectly clean, inside and 
out. All traces of jointing compound must be removed from the 
mating faces, the roots of the studs, and the chamfers in the stud 
hale mating faces. Use a solvent such as carbon tetrachioride to 
remove sealing compound and not a scraper which could damage 
the aluminium surfaces. The distributor drive gear should have 
been removed. The oi l pump suction pipe must be tightly fitted . 
If loose it must be peened in position. 
3 Place the left hand half of the crankcase on the bench with 
the flywheel end away from you and leaning over so that it rests 
on the cylinder head studs. 
4 Oil the four cam folJowers for the left halt and place them in 
their bores. If new followers are heing fitted, it is possible that 
their heads may be slightly thicker than the originals, so compare 
them (photal. If they are thicker then it is essentiai to check the 
clearance between them and the crankease with the cam li ft at 
its highest point. So having placed the eam tollowers in position 
replace the eamshaft temporarily, with its shell bearings and 
revolve it (photosJ. If any of the cam lobes should jam the 
followers against the crankcase then clearance will have to be 
provided by relieving the crankease by about 1- 2 mm behind 
each cam follower head. This can be done by a small, end face. 
grindstone in a power drill by a competent handyman. Great 
precision is not important provided that there is no da mage to 
the actual cam follower bare and the resurting clearance is 
adequate to permit full unobstructed movement of the cam and 
follower. Be su re to remove all traces of metal after such work. 
Repeat this check for the four cam followers in the right hand 
halt of the crankcase. 
5 Fit the flanged No. 1 bearing shell at the flywheel end of the 
crankshaft. Once again make sure that the off-centre locating 
dowel peg hole goes towards the flywh eel end (photo) . Look to 
see that the corresponding dowel pegs in the crankcase will mate 

up. The bearing surface of the journal should be welllubricated 
with clean oil but keep the outside surfaces of the hearing shell 
clean and dry. 
6 Place one halt of the split shell in position at No. 2 bearing in 
the crankcase, engaging the dowel pin in the hole (photol. 
Lubricate the bearing with clean oH. 
7 The crankshaft assembly should now be placed into position 
in the left hand crankcase halt (photo). The three dowel holes in 
the circular bearings will need lining up so that they will loeate 
snugly and Nos. 3 and 4 connecting rads must pass through their 
respective apertures. Il is a good idea to lift the assembly up by 
Nos. 1 and 2 connecting rads for this operation. Do not force 
anything into place. The circular hearings may need rotating a 
little until you can feel the pegs en gage. Ensure the thrower disc 
loeates within the oH thrower recess in the casting. Once all the 
bearing pegs are located a little pressure will ensure that the 
assembly and bearings are completely seated. If it is stubbarn for 
any reason lift it out, pause, look, think and have another go. 
8 Next fit the camshah bearing shelIs into clean locations, 
engaging the notches in the crankcase (photoI. Then oil the 
bearings in readiness for the camshaft. 
9 Turn the crankshaft earefully until two teeth, each marked 
with a dimple are visible and weil clear of the edge of the crank­
case. There is a single tooth on the eamshaft gear similarly 
marked which must mesh between them (photoL Engage the 
teeth and roll the camshaft round, in mesh still, into its bearing 
location. Then turn the gears again to check that the timing 
marks are sti ll correctly aligned. 
10 Now fit the four tappets (cam followers) into the right hand 
half of the crankcase and if it seems as though they might fall 
out when it is lifted and tilted then put a dab of grease behind 
the lip of each one to help stick it in position. 
11 Fit the other halt of No. 2 bearing shell inta the right haJt of 
the crankshaft locating it over its dowel peg correctly. 
12 Now thin ly coat the !Wo clean, smooth mating surfaces of 
the crankcase halves with aluminium alloy iointing compound 
(photo) . Use a good quaiity product such as VOlkswagen them· 
selves recommend or 'Hylomar' . Neither is cheap but then you 
do not want your crankease to leak oil when it gets hot. Make 
sure the two surfaces are coated completely but thinly and 
evenly. Take care to cover round the base of the studs. Do not 
let any compound get inta oilways or other places where it is not 
wanted and may cause obstruction or binding. 
13 The six larger studs may have rubbar sealing rings at the roots 
and these should all be renewed if fitted. 
14 Place the right hand half of the crankcase over the studs of 
the left and carefully slide it down until it just touches the 
crankshah hearings (photo) . 
15 Coat the circular camshaft sea ling plug with jointing com­
pound and place it in position in its groove in the left hand half 
at the flywheel end of the camshaft. with the recess facing 
inwards. 
16 Move the two halves together , tappinglightly with a block of 
wood if necessary. Use no force · none should be necessary. 
17 Now stop and check: 

1 Are al l the connectmg rods protruding from their proper 
holes? Cap nuts tight? 

2 Are all four hearings, two gears and oil thrower disc fitted to 
the crankshaft? 

3 Are all eight cam followers in position? 
4 You did not forget the camshaft? (lt has been known). Oid 

you mesh the tim ing properly? 
5 Camshaft sealer plug? 

All in order, replace all the nuts on the studs finger tight. 
Revolve the crankshaft just to make sure that everything moves 
freely at t his stage at least. 
18 Il is important to tighten down the stud r.uts even ly and in 
the correct order . Tighten first the six large nuts to a torque of 
1.5 mkg (11 ft Ibs) only, followed by all the smaller nuts to the 
same torques. Then tighten the small nut near the lower large 
stud clamping round No. 1 main bearing to its full torque of 2 
mkg (14 ft Ibsl. 
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housing. Also ensure that the accelerator cable is in a position 
where it will not get trapped or kinked. 
4 With the rear of the vehicle raised move the engine inta 
position underneath so that it can be lifted. Ideally it will be 
raised on a trolley jack. 
5 There is little fore and af t dearance inside the engine com­
partment. For this reason the engine must not be tilted other­
wise the gearbox input shaft may get snagged up with the dutch 
cover. 
6 As soon as the input shaft is tined up with the clutch centre, 
feed the accelerator cable through the guide tube in the fan 
housing. 
7 Push the engine forward so that the tower mounting studs 
engage in the holes and the crankcase moves right up to the 
transmission ca sing. I t may be necessary to waggle the engine 
about a little to achieve this. It is important to nate that any 
attempt to draw the engine inlo position with the mounting 
bolts when th ere is a considerabJe gap may crack the crankcase 
or transmission easing. 
8 The upper right hand mounting balt should engage its head 
inta the transmission casing and the nut can be fitted from inside 
the engine compartment. The two lower nuts and the upper left 
hand bolt are fitted from underneath the ear. The balt goes inta 
a captive nut or threaded lug on the crankcase. 
9 When the engine is in position reconnect or adjust the follow­
ing from underneath :-

Fuelline 
Heater hoses 
Heater f1ap controi wires 
Starter cables 
Adjust the clutch pedal free play 

A 

._-.-- __ o 

FIG.1.13 PUSHROO TUBE· OVERALL LENGTH (See 281 

A 191 mm (7.5 ins) minimum before installation 

FIG.1.14 PISTON RINGS (See 26) 

(a) Top compress;on ring 
(bl L ower compression ring with stepped lower edge 
(eJ Oil controI ring 

The following items must be connected from above. 
Accelerator eable (see adjustment details in Chapter 3) 
Generator leads (3) brown at the fan end, red on the left 
0+ terminal near the pulley, and green on the D-terminal 
Automatic choke lead (black) 
Solenoid cul .Jff valve on carburettor (black) 
Coil - black to 15 - green from distributor to terminal 13 
HT leads (See Chapter 4). 
Oi l pressure switch (blue/green) 
Fuel pipes 
All hoses 
Replace distributor and set ignition timing (see Chapter 41. 
Replace the rear cover plate, ensuring that all screws are 
correctly fitted and the small insulator plates secured round 
the lnlet manifold pre-heater pipes. 
Remove the dipstick (to prevent blow back up the filler pipe) 
and fill the engine to the top mark on the dipstick. 
Reconnect the battery. 

10 If the engine does not fire and run fairly quickly it is likely to 
get f100ded due to the operation of the automatic choke. In such 
cases press the accelerator to the floar and hold it there until the 
engine fires. If it still fails to start go through the ignition and 
fuel system fault diagnosis as outlined in the respective chapters. 
11 Once the engine starts see that the oi! warning light goes out 
and then go immediately to the engine compartment to see if 
there is anything going on which should not. Let the engine run 
until normal working temperature is reached and then adjust the 
carburettor as necessary. Then stop the engine, let it stand for a 
minute or so and recheck the oil leve!. 
12 Road test, if the performance is not satisfactory make small 
alterations to the distributor timing setting, testing on the road 
after each adjustment. 

3 

I 

4 

I 

3 • 
• 1 

RYWI·" 

I 
I 

I 
CRA/tl(C4SE 

","'RE 
l.IE 

I 

I 
I 
I 

1 

2 

I 
• 

FIG 1.15 PLAN VIEW OF PISTONS SHOWING FIRING 

ORDER (Sec. 34) 



5.16a Replace the connecting rad for the fan housing baffle plates 5.16b Securing the special clips 

5. 15c ..... and return spring 6.4 Unclamping the heat exchanger controi cables 

< 

6.6 Undoing the heat exchanger sleeve clip 6.7 Drawing the heat exchanger off the front stud~ 
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l Screw 
2 Lockwasher 
3 Upper body 
4 Need!e va/ve 
5 Seal 
6 Screw 
7 Rersining ring 
8 Spacer 

1_ 

2 

3 

5 

15 

19 

18 

20 

17 -----: 

23 
22 

16 21 

9 Insert with spring 
and heater element 

10 9 8 7 6 

13 
12 

11 

26 29 
33 28 36 32 

31 30 34 33 35 27 

25 
24 

Fig J .2.A. CARBURETTOR SOLEX 30 PICT/2 

10 Cap 
11 Screw 
12 Cover 
13 Spring 
14 Vacuum diaphragm 
15 Gasker 
16 Accelerator cable spring 
17 Main body 
18 Float and pin 

19 Float pin braeket 
20 A ir correc rion jet 
21 Main jet p/ug 
22 Washer 
23 Main jet 
24 Volume contral screw 
25 Spring 
26 Pilot jet & CUl off va/ve 'A' 
27 Lock ring 

28 Screw 
29 Pump cover 
30 Pump diaphragm 
31 Spring 
32 Co trer pin 
33 Washer 
34 Spring for connecting /ink 
35 Connecring fink 
36 Injector tube for accel­

erator pump 
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cy linder and the pin taken out of the cylinder so as to release the 
float inside. 

10 Fuel tank - ventilation and activated carbon filter unit 

1 There may be one or more vent pipes on the fuel tank to 
cope with expansion due to heat and to prevent spillage when 
the vehicle is parked at, or assumes, unusual angles. 

These pipes and rising vent tubes are partially endosed in the 
rear vertical body panels on the latest modeis. 
2 Where the market calls for it there is a filter unit o f activated 
carbon which traps hydro carbon fumes evaporating from the 
petro!. This filter is incorporated in the fueJ tank venting system 
and the container is mounted in the ceiling of the engine com­
partment at the right. It is automatically "rinsed" when the 
engine is running, by air which is fed to it from the fan housing. 
The fumes thus driven from the filter are carried by a hose inta 
the air cleaner where they are ted to the engine (see Fig. 3.7). 

11 Throttle valve positioner 

1 As part of the exhaust emiSSion controi system a throttle 
valve positioner is fitted which effects the closure of the throttle 
valve independently of the accelerator pedal. In over-run 
condit ions (where the momentum of the vehicle is driving the 
engine against a closed throttle) the throttle is prevented from 
closing completely. This allows mOre air into the fuel mixture 
and thus prevents unburnt fuel from a rich mixture being passed 
through the exhaust to atmosphere. Il reduces the effect of 
engine braking incidentally. 
2 Two types of positioner device have been fitted. Prior to 
August 1969 the unit was in one piece and titted to the ear· 
burettor. Aher 1969 the device is split into two sections 
connected by hoses. One part remaining on the carburettor and 
the other fitted to the side of the engine compartment. The later 
type incorporates a modification which not only holds the 
throttle flap open on over·run. halsa reduces the speed at which 
the throttle closes on sudden deceleration. This is done by an 
additional connection to the carburettor. Engine braking is 
affected even more noticeably. 
3 Operation is quite straightforward. Vacuum from the intake 
manifoid, (which increases on oveHun) opera tes a diaphragm 
connected to a valve which in turn permits the same vacuum 
pressure to operate in a second chamber . This affects a second 
diaphragm which controls mechanically the position of the 
thrott le spindie. The second chamber is open to atmosphere via a 
restricted drilling. Variations in atmospheric pressure are 
compensated by an aneroid bellows which varies the preload on 
the controi diaphragm and valve. 
4 Adjustment of the unit should be contempiated on ly aher 
having made sure that the carburettor and ignition are correctry 
set up. The method of adjustment is different for each type of 
positioner fitted. For both, make sure that the engine is warmed 
up to operating temperature and the choke flap fully open. In 
order to carry out the ad justment correctly it is essentia i to 
know the engine speed sa a tachometer is required. 

5 For the one piece type undo the lock screw and turn the 
adjuster on the altitude corrector clockwise until the stop washer 
on the pull rad touches the hausing. The engine speed should 
then be 1700-1800 rpm. If the speed is Qutside this range th en 
slacken the locknuts on the pull rod and rotate the pull-rad to 
either sharten or lengthen it. Sharten the rcd to increase the 
engine speed and vice versa. 

Then turn the a ltitude carrector ad juster screw until the 
engine is back to idle speed of 850 rpm (plus or minus 50 rpml. 

I nerease engine speed to 3000 rpm on the throttle and then 
relea se the throttle. The time taken to regain id le speed should 
be 3·4 seconds. I f necessary, further adjustment of the screw can 
be made to alter this. 
6 The two part version is adjusted by first making sure that the 
idle speed is correct at 850 rpm (i 50 rpm). 

When the throttle valve is closed make sure that the inter­
mediate lever (attached to the pull rad) does not contact either 
the carburettor body or the throttJe flap lever. If it does adjust 
the pull rad as necessary by Jengthening or shortening il. 

Next pull the intermediate lever back to the stop and 
adjusting screw on the return spring bracket. At this position the 
engine speed should be 1700·1800 rpm. Adjust the speed if 
necessary with the stop screw. 

Using the throttle lever, increase t:;ngine speed to 3000 rpm. 
On release the eng in e speed should drop back to idle in 3%· 4 Y2 
seconds. Adjustment for this can be made on the altitude 
corrector adjusting screw which is in the other part of the unit at 
the side of the engine compartment. 

12 Inlat manifold - removal, inspection and replacement 

1 The inlet manitald on the early models was a single piece 
affair with the attendant pre·heater pipe. On later models the 
inlet manifold is in three sections. Each outer sec tion fits inside 
the ends of the centre section and there is a rubber seaJing boot 
over each connection held by hose clips. The outer sections are 
each twin branch lead ing to the twin port head. 
2 It is not practieable to remove the inlet manifold with the 
engine installed in the vehicle. With the engine out the fan 
housing or generator pedestal must be removed before the 
manifold (centre section on la te r modeis) can be taken out. 
3 Il is important that the mating fl anges where the manifold 
jOins the cylinder heads are perfectly flat. On the three piece 
versions the connecting h oses must be tree of cracks and the 
clips perfectly secu re. Entry of air at any of these points will 
upset the eng in e tune. 

Simi larl y there must be no distortion or cracks in the mani· 
fold castings. 
4 When replacing the manifoids always use new gaskets for the 
cylinder heads (photo). See that the joining surfaces are quite 
clean. Jointing compound must not be used. 

On later models reassemble all three sections loosely at first 
a nd get the rubber boats in position over the joints !photo). 
Tighten down the end sections - taking care not to overtighten 
and then damp the centre section. Finally tighten the rubber 
connector clips (photo). 



6_5 Fitting the distributor drive shaft thrust washer over a suitable 
\1Jide rod 

-1 

--2 

--:3 

FIG.4.3 DISTRIBUTDR DRIVE SHAFT ISee 61 

7 Spacer spring 
2 Fuel pump drive cam 
3 Thrusf washer 

• 
the distributor drive shaft. Note the fuel pump 

drive cam on the shaft 

6_Bb Replacing the thrust spring 

Q 
SflALLER 

o\- -- SEGMENT , 

FIG 4_4 CORRECT SETTING OF DISTRIBUTOR DRIVE 
SHAFT_ NO 1 PISTON AT FIRING POINT (See 6) 
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5 Fault dia!J1osis 

Symptoms 

Juddar when taking up drive 

Clu tch spin (tailure to disengage) so that 
ge8rs can not be mes hed 

Clutch slip· (increase in engine speed 
does not result in increase in vehicle 
speed· especially on hills) 

• 

Chapter 5/Clutch and operating mechanism 

Reason/s 

loose engine/gearbox mountings or over 
flexible mountings 
Badly warn friction surfaces or friction 
plate contaminated with oil deposits 

Worn spl ines in the fdction plate hub or 
on the gearbox input shaft 
Badly worn roller bearings in flywheel 
centre for input shaft spigat 

Outch actuating cable clearance too great 
Clutch friction disc sticking because of rust 
on lining or spl ines (usuaJly apparent aher 
standing idle for same length of time) 

Damaged or misaligned pressure plate as­
sembly 

Clutch pedal free play t oo linle or non· 
existant resulting in partially disengaged 
clutch at all times 
Clutch friction surfaces worn out (beyond 
further adjustment of operating cable) or 
clutch surfaces oil soaked 

Remedy 

Check and tighten all mounting balts and 
replace any 'soft' or broken mountings. 
Remove engine and re place clutch parts as 
required. Rectify any oH leakage points 
which may have caused contamination. 

Renew friction plate and/or input shaft. 

Aenew roller bearings in flywheel gland nut. 

Adjust clearance. 
As temporary remedy engage top gear, apply 
handbrake, depress clutch and start engine. 
(If very badly stuck engine will not turn). 
When running rev up engine and slip clutch 
until disengagement is normally possible. Re· 
new friction plate at earliest opportunity. 

Replace pressure plate assembly. 

Adjust clearance. 

Aeplace friction plate and remedy source of 
oil leakage. 

4.9 The release shaft operat ing lever showing circ lip splines and 
return spring 

I 
a 

FIG:5.5 CLUTCH RELEASE BEARING. CROSS SECTlON 
SHOWING SHAPE AND LOCATlON OF RETAINING CLIP lal 



'00 ChIpter 6!Transmission end 'iMI drift 

ptaftic P'ugs from the drillings opposile. Belor. doing this nlIIke 
sure you OMllin tome new plogs to drive in when ree_mbling. 
Cheek the spring Ir" length whlch snOYld be 25 mm 11 inch), If 
leu IMn 22 mm t~ Ihould be chang&d. TI'Ie bill' should be 
'I'1Ie from pitting and groo"," and II'Ie .'eelor rOO, tl'lernselves 
thexlld not be. sIoppy fit in IM bore'I. The delent grOO\l'e$ in the 
rails should not be WQt"n. When the rall •• r. removed do not lose 
tM interloek plunger. which lit ~ the selector rod 
groo....,. 
9 EICllmine ell peru of the cosing lor sions of <neks or dal'T'lllQII, 

pot ',w'arly rt118f the bH"ng hou,inwc and on IhI ITIIllng lur· 

f"". 
10 l, should not nor.".Uv be necesMry 10 cornpletely w.sh ,II 
the geerboll componenll in fluid. Wipe componenll on eleen 
dOth for examinuion. In this war the like'ihood 01 dry spotl 
during the lir" rTIOf'I'Mmll of u. efter rNuemblV .r. minimised. 
The cPr'Ig itself should be thoroughly _shed 01,11 whh per,ffin 
end !'",$hed "terw ... d ..... hh water. Do not 'eeve the needle rollM 
bMrings in position when doing thi •. 

Spend l ime in prlperil'lg pltntly of clnn. eIIlr ~ Ind if 
your work bendl Is rough CO'tIer il wilh '-dbollrd or pepIr f 04" I 
good non.griny surf_o 00 nOl 1111'1 unlil you h.Ive III IhI 
rteeISSIIry pen. Ind \JIIsklU I_mblld Ind mekl Surl Ihllall IhI 
00ft you haYt oblllnld Irl going to lit. Gesklt 1111 o lttn 
contein illms rowring evarilty 0 1 models 10 you will not neld 
them ell • this is why It hIIpiI to keep thl old glIIletU you tekl 
off unlil the job is _ ntUllly finilhed. 

Firn rea_mbll the inpIJl shlllt, beginnlnll by plJning thl 
nltdll rollll' CIIge for Jnj",er in polilion on thllhlft. Then plJl 
Jnj gMr with iII melching Iynchro ring onlO the roUlr bIeringi 
with the COI'II tow ... d s the front tnd 01 the shlft. 
2 ThI Jrd'4th gMr ryndvo hub a_mbly DOM on next. This 
no, 10 IInv VP wilh ,ha klY in the INf!. 0"01 the klywey In the 
cent,. plrt of the hub 11 IIMd up with the key In the dwft thll 
hub Qn be drillltl on uling e witllble pieee of tUibe ene:! huvy 
I'IIom"*,. Thef'1 ere Ihf'ft very imponent poi"ll lO nOll when 
doing this. Makl surl tl'llot IhI hua is on thl r ight _y rOlJnd . 
IOme models have a groove In the ouler sleeve 1 mm deep and 
Ihis mUf! be towards IhI front , nd of IhI shlll! . If there il no 
indiallion thln you mey plJl the hub on li ther way round. 
Secondly, mek, lUrt tl'llot yOY only drive the cenlre pat't of the 
hub. Ot"erwill it will come 'plrt and hllve to bl ,,"_!TCo led. 
T-hirdly. the 11011 in the bIIulk ring mutt bli linad up with the 
keys in the hub. Tills Is blst done by IO~ holding the blulk 
ring in position wilh the keYI whilf! the hub is d rillltl on lhe 
fi"'ll ,mount. B, careful not to tnlP any finger.' 
3 Nlxt the inner rllCl lor the 41h gear nltdl, roller belring his 
to bl driven on to 11'11 Ihllt in the same menn.,. thlt the hub was 
driven on beforl it . Drive it r ight down la lhe hub. Then replace 
the I'\eedl, roller CIge lollowed by thl bliulk ril'lg .nd 4th gear. 
The bliulk ring allO his the three cut-ouU whictl erlll* with the 
Ilkling kIV' in thl hub. 
4 Finally. pllOI thllhrull_1her on IhI 'nd of thllhett. 

1 Al pointed out e"Her. thl pinion shiit hel been diSlYWntl1d 
only II f" II the pinion bNring which MS beln 11ft in posilion 
Iphotol. If this buring hIIs been renewed thln the gNrbox 'nd 
final drive will need r ... !ting ,nd Ihil i. I Ikilled job requiring 
&Petitt equlp"""'l"It and. "tf(;tion of 1QtCilllhlms. 
2 The flr" ·1ooM· h,m thlr,I04"I whidlllO" behind the pinion 

il thl stlim lif anyl controUing mdflOlt. Tht ,ndflo*l 
_ured by a feel« p"", liter thl 1st """ Ind Iynchro 
been litted. Tha ~lUrlment is betwetn thl fIOl of 
'nd the Ihrust washtf" whidl il locked In front of me 
tapill" roller bearing; The ~rlment IlIng11 i. from 
0.25 mm/O.OO4· 0.010 inI 
3 I f the II"P il ouuldI this rtngll then tMlhimt mull 

to luit. 
4 Now plJt hl gear hhl Itrgen ont with helicelly CUl 

position on the nndle roll,r belrings with the rone 
syndlm pointino _IIY horn lhe p inion ge..- Ipho to). 

6 SelKt Ihe lit IINr ~ulk ring 'nd pI'et lt ovwr'~ .• "~' 
Ihln replace IhI 111 end 2nd gMr hub over thl 
shlft with the Mlect04" fork groove of IhI ouler 
towtrds thl front tnd of lhe shlft Iphoto). M,kl 

three Cul-oull in IhI Iy.-.chro r ing engege W;.~~~'!:~;: 
the hub bef04"e plJlhlng IhI hub fu Uy home. A'ITIImbIt 
blulk rings for 1st Ind 2nd geln tri slightly difftrlnt. 
gMr ring hes "'Irro_ cut.oUII Ihln lho. in IhI 2nd 
6 Now chm thl ht """ endflOlt as menliorlt,d in 
2. 
7 Put the 2nd gMr bliulk ring in polition In thl hub 10 

I loU en!1J1191 with tht sl'd ing key •. 
B Aepl'0I2nd gIIr with the cone .towwds IhI hub Iphotot. 
9 Third ge .... whic:h hll I I'rgt bearinll bo_ inl .. 1 
IhOYId now be repltced wilh IhI n&ldle rol ltr .. ",,;, ' .. ~ 
togeiher with Jnj ge .... insidl2nd geM' (pholO). 
10 Nlxt fit thl circlip on the SM" reta in inII thlrd gHr in 
tion (pholol. 
11 The cllllrllnOl between this glltr 'nd IhI circlip 
0 .10 · 0.25 mml.OO4· .010 in •. If thl gip Is outsIdI 
then , c::irclip of diftertnl thickness is neotS$lry to correct 
12 NIXl fit thlllpotOll' spring. 4th lIIIf Ind the inn., rlOl 
roller bewinglphotol. 
131n order to drive lhe rlOl 'nd gMr onlO thl shlft 
tubl or lOcket of thl required diameter. Whtn the rlOl 
fully on. put thl cIfclip In polition Illso and drlw tMt on 
until it ruches the g.-OOVfl (photo) . 

1 Two .tl of neldle rolltr bearinlll 'rt fitted In IN 
easing. 01'11 Mt COmprittl lWO roller CIIgt1 'nd I IpIotr 

'nd In this the rtvtrM drive 'Mtt runs. Drive onl cage 
alinll wilh a lOcket on In Ixtension or suitabll drift 10 

flulh with 01'11 end of the bort. The IMtal 
Ind should laee inwtrds. The lpICII' I 
iu .Iot so lil'lld up tMI il willln\P91 with the 
i. IalWed in through tM side of the ening. Put 
in polition and lhen drive the othtr ntedlt roller 
Other end o f thl bor, . Alternativet y the 
be '_mbled to thl shlft and pYt I 
Ipho to). 
2 The gIIIIr mey lhen bl fiuld to the other Ind 'nd 
repllOld (pholol. 
3 Thl other bilring .Upportl the rNr end of the II"",. 
front helf and, tirclip retalnllhe bilring II Hch lOd. 

l Thl nltldle roller betring for the fo rwtrd lOd 01 lhe ~ 
IhlfI stlould be linad up tO thlt the holt for thl Ioddnll 
OOfTe1pOndl with thl reOlSl in 11'11 bNring (pholOI. Tlp it 
position Ind f it thllocltlng SCl'IW. 
2 The $pICiI1 bill beer!ng with tM flal"lgtd out..- rac:e U­
then be fitted into DOlition from the outside 01 the Ofrrill' ~ 
I1ll1ulol . 
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110 Chapter 6/Transmission and final drive 

When the lever is in 2nd gear gear position il should be 
exactlv vertical with the eran ked upper section inclined at about 
JOO to the rear. 

Sidewavs movement measured at the lever knob. with a gear 
engaged should not exceed 35 mm. In neutral it should not 
exceed 70 mm. If il is mare than this il indicates that there is 
excessive wear in the linkage somewhere. 
3 Adjustments can be made to the gear lever position bV 
slackening the two bolts in the mounting braeket at ils basEL 
Engage second gear first and then loosen the bolts. Depress the 
clutch pedal and then align the lever inta the correct position. 
Under the bra eket there is a stop plate (for reverse gear). Push 
this to the lett until il touches the shoulder on the lever but does 
not move the lever . Tighten the mount in g oolts. Move the lever 
to tirst gear. The line at movement should be exactly longi· 
tudinal, without any tendency to move diagonatly. If there is 

11 Fault dia~osis 

diagonal movement laosen the bolts again and turn the stop 
plate a little to correct it. Later models have lugs on the stop 
plate to avoid this misalignment possibility. 

4 To remove the front section of the shift rad is not difficult 
but the rear section requires the gearbox to be removed first 
because the rad can on ly be taken out from the rear . 

To remove front section remove the under tray, undo the 
square headed locking screw on the muff coupling and then draw 
the muff back. The front section of rad can ttlen be drawn off 
the front mounting pin. The guide sleeve at the front end can be 
renewed. Use molytxfenum greClse (Castro I MS3) for lubrication. 
With the gear box removed the rear section can be drawn out 
complete with the coupling once the front bellows have been 
taken off and both couplings di scon nected. The bushes on the 
rod and the inserts in the coup ling can be renewed as required. 

It is sometimes ditticult to decide whether it is worthwhile removing and dismantling the gearbox for a fault which may be nothing 
more than a minor irritant. Gearboxes which howl, or where the synchromesh can be 'beaten' by a quick gear change, may continue to 
perlorm for a long time in this state. A 'I'JOrn gearbox usually needs a complete rebuild to eliminate noise because the va rious gears, if 
re-aligned on new bearings, will continue to howl when different wearing surfaces are presented to each other. 

The decision to overhaui therefore, must be considered with regard to time and money avai lable, relative to the degree of noise or 
malfunction that the driver has to suffer . 

• 

Symptom 

Ineffective synchromesh 

Jumps out of one or more gears !on 
drive or over-run) 

Noisy, rough, whining and vibration 

Noisy and difficult engagement of gear 

- -
o 

Reason/s 

Worn baulk rings or synch ro hubs 

Weak detent springs, worn selector forks, 
'I'JOrn synchro hubs or all three 

Worn bearings, Onitiaily) resulting in ex­
tended wear generally due to play and back­
lash 

Clutch fault 

Remedy 

Remedy. 

Dismantie and renew. 

Dismantle and renew. 

Examme clutch operation. 

FIG.6.10 GEAR LEVER· LATERAL CROSS SECTlON ISee 101 

1 Mounting braeket 
2 Stop plare 
3 Floor panel 
Arrow indicates lever shoulder ag<Jinst the stop pla re in 2nd gear 
position. 
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120 Chapter 8/Braking system 

Se",. 
Boosting factor • •• •• • ••• •• • •• • ••• 

Torque wrench settings 
Tandem master cylinder/support screws .. . o.. . .. 
Front wheel cylinder and backplate on steering knuckle 
Oisc caliper on steering knuckle _.. o.. 0'_ ••• 

Rear axle shaft (for brake druml o.. o.. o.. . .. 
Rear back pUue bolts ... o.. o.. o.. o .. 

1 General description 

Prior to August 1970, hydraulically operated drum brakes 
were titted to all four wheels. The front brakes had two wheel 
cylinders and leading shoes for each drum. The rear brakes had a 
single wheel cylinder operating one leading and one trailing shoe. 
Alter August 1970 disc brakes were fitted to the front wheels. 
At the same time the rear brake shoes were increased in width 
and the drum was made detachable from the hub . 

All shoes for drum brakas may be individually adjusted 
ncarer to the drums by a threaded adjuster tappet which is 
moved by a notched wheel. Disc brakes are self adjusting. 

A master hydraulic cylinder is operated by the foot pedal and 
generates the pressures wh ich passes to the four wheel cy li nders. 
The pipe lines are rigid metal except where they lin k from body 
to moving assemblies. The master cylinder is the tandem type 
which maintains the hydraulic pressure to either the front or rear 
wheels should the other fail. 

The handbrake operates on the rear wheels only and the 
leverage from the handle is transmitted by two cables running in 
tubes inside the floar frarne tube. 

Hydraulic fluid level is maintained in the master cylinder by a 
reservoir situated on the bulkhead below th e dash panel in the 
driving compartment. The braking system operates when 
pressure on the foot pedal moves a piston in the master cylinder 
(in effect a pumpl. This pressurizes the hydraulic fluid in the 
pipe lines and forces the pistans outwards in the wheel cylinders. 
These in turn press the shoes against the drums. When pressure is 
relieved the shoes are drawn off the drums by retractor springs. 
The friction pads of the disc brakes are forced against the disc by 
hydraulic pistans alsa. When the pressure is relieved the piston 
sea ls fl ex sufficiently to permit the pi ston to retract fractionally. 
No springs are necessary . 

The master cy linder piston is fitted with a spring loaded 
check valve which maintains a slight residual pressure in the fluid 
lines but not enough to actually move pads or shoes. This 
ensures instantaneous movement when the brake pedal is 
applied. 

On models fitted with disc brakes a hydraulic pressure regula­
ting valve is fitted in the rear circuit which alters the braking 
pressure to the rear wheels depending on decelerating and load 
conditions. Servo is available as an option from 1971 on. 

2 Braks adjustment - (including the handbraks) 

1 Brake adjustment is carried out with each wheel in turn 
jacked up sufficiently to allow it to revolve freely . Disc brakes 
adjust themselves automatically. 
2 To adjust the front shoes remove the wheel nave plate and 
turn the wheel until the hale in the drum is at the top . The teeth 
of the notched adjusting wheel on the top cylinder will then be 
visible. Turn the notched wheel in the direction as shown in 
Fig.S.l depending o n which front wheel is being adjusted. The 
adjuster should be moved in the appropriate direction with a 
screwdriver engaged in the notch until it can be moved no 
further and the wheel is locked. Then back off the adjuster one 
or two notches untit the wheel revolves freely. 

Repeat the adjustment on the other shoe by turning the 
drum so that the ha le is opposite at the bottom. On later models 
the hale in the drum was discontinued and hales were put in the 

2.05 

Ibs/ft 
29/33 
40/43 
72 
253 
25 

mkg 
4/4.5 
5.5/6 
10 
35 
3.5 

back plate instead, covered with detachable rubber plugs. The 
adiustment mechanism is the same. The rotation of the adjuster 
wheels for the front drums, w ill be opposite to that shown in the 
diagram; also the position of the cylinders wi l l be the other side 
of the vertical centre line when viewed from the back plate side. 

tf any shoe(s) needs considerable adiustment (because they 
have been allowed to go unadjusted too long) then they witl have 
to 'bed in' again to a different radius and this will call for further 
adjustment af ter a short interval. This is why regular brake 
adjustment is necessary to ensure top braking efficiency at all 
times. The linings will also last longer as it will ensure that the 
who le surface area is used even ly all the time. 
3 The rear brake adjustment is similar except that both adjuster 
wheels are at the bottom {see Fig.S.ll. On the earlier models 
access to the adjusters is through a hole in the drum, but later 
versions with detachable drums have the access holes behind 
through the back plate. The hol es have detachable rubber sealing 
plugs. 

When adjusting the rear brakes remember that when turning 
the wheels the drag of the transmission will be felt. Do not 
confuse this with binding brake shoes. 
4 Having completed adjusting one wheel it is good practice to 
operate the brake pedal once or twice and then adjust again. 
Sometimes the shoes can move fract ionally off-centre during 
adjustment. The extra time required is weil worth the trouble. 
5 If a shoe still rubs against the drum a little even after being 
backed off more than 3 notches, leave it (provided it is only 
superficiall. However, if the binding is quite severe then it is 
possible that the lining is very unevenly worn . In such instances 
remove the drum and have a look. 
6 Once the rear brake shoes have been adjusted to the drums 
the handbrake may be checked. I f both back wheels can be 
jack ed off the ground tagether it will save some time. Pump the 
lootbrake two or three times (to centralise the shoes) and apply 
the handbrake six notches. In this position it shouJd be just 
possible to rotate the rear whee ls by hand. 
7 On early mode Is the cable adjusters are located under a 
rubbe r shroud just ahead of the base of the gear lever in the cab 
floar (photal. On later modeis, the adjusting nuts are at the 
equaliser under the car. 
S Slacken the locknut on the threaded end of each cable. Then 
tighten each cable with the adjusting nut (holding the cable with 
a screwdriver in the slotted end) until an equal amount of drag 
can be felt on each rear wheel when it is turned. Make sure any 
adjustment is kept even between the two rea r w heels. 
9 The brakes should hold the wheel:!i when a further 2 - 3 
notches are pu tt ed on the handbrake. 
10 Understand that the handbrake cable adjustment is purely to 
compensate for stretch in the cable. It must not be made until 
after the shoes have been correctly adjusted to the drums. 

3 Front drums and braks shoss - inspection and renewal 

1 The front brake drums form part of the wheel hub casting so 
they have to be taken off the stub axle. This involves releasing 
the front whee l bearings, detail s of which are given in Chapter 
10. Before pulling the drum off, back off the shoe adjusters as 
far as they will go. 
2 With the drum removed (ph oto) first check that both wheel 
cylinders are working. With an assistant operating the brake 
pedal, jam each shoe in turn with a screwdriver against the back 
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FI G. 8.10 TANDEM MASTER BRAKE CYLINDER (SEC. 101 
Top: Cross Section 
1 Rear brake dreui! piston 
2 Primary cup 
3 Port 

l Rear brake circuit 
il Front brake circuir 

4 Port 
5 Primary cup 

Centre: Tandem brake master cy l inder with hydrau l ic warning device up to Chassis 21906 1567 

Lower : Tandem bra ke master cy l inder with elect rical warn ing device from chassis 21906 1567 

• 



140 Chapter 9/Electrical system 

Fuses 
No of fuses 

No l 

1967 
S 

Lett headlamp. low 
beom 

1968·69 
10 

Brake lights 
Horn 
Flashers 

1970 
12 

Interior light 

1971 ·72 
12 

Parking Iight5 
Right rear lamp 
Number plate 

No2 Right headlamp. Low 
beom 

Windscreen wipers I nterior light Left rear light 
Emergency fias her 

No 3 Left head lamp. Main 
beom 

Left head lamp. Horn Right head lamp 
main beam Stop lights low beam 

No4 Right head lamp. Main 
beom 

Right head lamp Direction indicators LeJt head lamp 
mai n beam low beam 

No 5 Left rear light left headlamp Windscreen wipers Right head lamp 
low beam main beam 

No6 Right rear light Right headlamp Spare left head lamp 
low beam main beam 

No7 Brake lights 
Direction indicators 
Windscreen wipers 
Horn 

Right rear light Leh headlamp Spare 
Number plate main beam 

NoS Leh rear light Right head lamp Interior light 
I nterior I ights main beam Emergency fias her 

No 9 Emergency flasher Leh head lamp. Interior light 
Interior lights lowbeam 19nition buzzer 

Nol0 

Noll 
No12 

Identification; Red 16 amp. Wh ite 8 amp 

Radio Right head lamp. 

lowbeam 
Left hand rear I ights 
Right hand rear lights 

Horn 

Brake lights 
Windscreen wipers 
Direction indicators 
Brake lights 
Fuel gauge 

NOTE: The fuse box arrangements given are a typical selection. There are so many different wiring circuits that it will always pay 
dividends to check which fuse controls which circuit when everything is working, Quietly at home. This can e~ly be done by switching 
everything on and removing the fuses in turn to see what stops working and starts when the fuse is put back. Fuses usually blow in 
snow storms or in heavy traffic. It is useful to know which one to pull out when the horn will not stop operating. 

Torque wrench settings 
Generator pulley nut 
Generator fan nut ._. 

1 General dnrription 

•• • 

• • • 

The system is 12 volt comprising: 

• • • 

• •• 

••• .. . ... 
• • • ••• • •• 

A battery with negative earth mounted at the right side of 
the engine compartment . 
A D.C. generator mounted on a pedestal above the engine 
driven by a belt from the crankshaft pulley. The generator 
armature shaft also carries the cooJing fan at the opposite 
end. 
A voltage regulator and cut-out unit mounted behind the air 
cleaner in the engine compartment. 
A startat" motor of the pre-engaged type lone which meshes 
with the flywheel ring gElar before the power is switched to 
the motad . 

The battery provides the necessary power storage source for 
operating the starter and providing the current to operate the 
li~ts. accessories and ignition circuit. It is kept in a state of full 
charge by the generator. The regulator controls the generator 
output. This controi automatically adjusts according to the state 
of charge of the battery, the electrical load demanded and engine 
revolutions in such away that the generator is never overloaded 
and the battery never over or undercharged. It must be apprecia­
ted that indiscriminate additions of electrical accessories can 
upset this balance. 

The starter motor is mounted on the transmission casing. 
Drive pinion engagement and switching is effected by a solenoid . 
The pinion is engaged by the solenoid before the same solenoid 
switches current to the starter motor itsel1. The pin ian is driven 
through a one-W8Y roller clutch to obviate any damage from 
over-run. 

IOOlh 
43 
43 

mkg 
6.0 
6.0 

Later models are wired to accept an electrical diagnosis 
system, details of which are given in the chapter . 

2 Battery - removal and replacement 

1 The battery is fixed by clamps in the engine compartment. 
2 On mode Is with computer diagnosis there is a small lead to a 
connection for sen sing the battery electrolyte level. Detach this. 
3 Unclamp the battery terminals learth or negative terminal 
first) and lift the battery out verticaUy to prevent electrolyte 
spillage. On later mode Is, th e air cleaner must be removed 
before the batterv can be lifted o ut . 
4 When replacing the battery see that both terminals and 
terminal damps are clean and free from corrosion or deposits of 
any sort. Smear them with petroleum jelly Inot grease) before 
connection . 

3 Battery· maintenance and in ... 8etion 

1 Normal weekly battery maintenance consists of checking the 
electrolyte level of each cell to ensure that the separators are 
covered by % inch of electrolyte. If the level has fallen. top up 
the battery using distilled water only. Do not overlill. If a 
battery is overfitled or any electrolyte spifled, immediatelv wipe 
away the excess as electrolyte attacks and corrodes any metal it 
romes into contact with very rapidly. As the battery is not 
conveniently accessible a small hand mirror is essen tia I in order 
to see inta the cells . A suitably shaped container, such as a 
flexible plastic bottle with an extended spout is needed to add 
distilled water with some measure of controI. If you have neither 
of these take the battery out to check it . 
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holders and push them to one side so that the pressure is 
relieved. The veke complete with the brush holder mounting 
plate may then be drawn ,off the arma ture. Watch out for the 
washers on the end of the shaft (photo) . 

• 
9 To renew the brushes, two may be detached by simply 
removing the screws whilst the other two need to be cut off and 
new ones soldered to the braided leads. Leave sufficient length 
to solder the new ones onto easily. 
10 To remove the end frame from the drive end of the shaft tirst 
push back the stop ring with a suitable tube so that the jump 
ring underneath can be reJeased from its groove. The end cover 
assembly complete with pinion may then be drawn off. 
11 The pinien drive sh ou Id turn one-way only inside the clutch 
easily. If it does not the whole unit needs renewing. The pin ian 
teeth should not be badly warn or chipped. The yake of the 
pinian operating lever should be a good fit in the groove of the 
pinian sleeve. 
12 Reassembly is a reversal of the dismantling procedure. 
Thoraughly grease the moving parts of the pinion operating lever 
first. When replacing the yoke engage the cut-out and tongue 
correctly (photo) . 
13 The carbon brushes should all be hel d up in their holders and 
this can be achieved if the springs are jammed against the sides of 
the brushes. The armature has two washers on the end and these 
must be fitted so that the thrust washer goes on first and the 
insulating washer after that. 
14 When the pin ian stop ring is refitted stake it inta position 
over the jump ring af ter the latter has been fitted in its groove. 
15 When refitting the solenoid ensure the plunger hoa ked end is 
securely placed over the operating lever. 
16 The screw heads and joint faces of the commutator end 
cover, the solenoid and end frame should all be treated with 
sealing compound to keep water out. Use the Volkswagen 
product speciaJly prepared for this if possible. It is important 
that it is not applied too thickly, otherwise clearance distances 
may be upset. If, after reassembly, the endtloat of the shaft 
exceeds 0.012 in ch it should be reduced by adding shim washers 
under the U retaining clip on the end of the armature shaft 
under the small cover. 
17 Because the pinian end bearing (bush) is located in the clutch 
housing, it is not possible to rotate the starter under load or at 
speed when not fitted to the engine. The customary ben ch tests 
are therefore not applicable to this starter. 

15 Fuses and relays 

1 The tuses are located under the dash panel. (photo) If any 
fuse should blow it is normally due to a short in the circuit 
cancerned. With the aid of the wiring diagram, therefore, first 
check visually at all the points in the circuit where such a fault is 
most likely to occur. Likely places are where wires pass through 
individual hales inta lamp units or through hales in the body­
work where grommets have been disturbed. In the ignition 
circuit check the connections at the coil and choke. Feel 
switches to see if they are hot, which they should not be. 
2 If no obvious solutions occur disconnect all items on the 
particular circuit (e.g. the parking light bulbs if that is the circuit 
concernedl. Fit another fuse of the proper rating. Then re­
connect one item at a time, switching on each time unt1l the fuse 
blows again. This will isolate the faulty part of the circuit and a 
claser examination can be made in that area. If you choose to fit 
a tuse of a much higher rating to try and overcome persistent 
blowing, the least that can happen is that the wiring will burn 
out somewhere. The worst result could be a fire. 
3 Relays are in effect remote switches which avoid having to 

carry the fulloperating current of the apparatus through the 
actual operating sw.itch (a starter solenoid is a relay). The fuse 
rack incorporates a relay console as weil so that they may be 
simply plugged jnto it for renewal or additional wiring require­
ments. There are normally at least two relays fitted, one a 
combined re/ay for lighls, flashers, horn etc, and another for the 
turn signal/emergency flasher circuit. Relays should be checked 

by substitution of a servicable unit where malfunction of a 
circuit covered by them occurs. 
4 On pre-August 1969 models which are fitted with an emer­
gency flasher system the relay is not mounted on the fuse rack 
but separately on top of the upper steering co lumn support 
braeket. It is best to remove the dash panel when making 
connection s to it so that the wires may be seen easi ly. 
5 If additional electrical accessories are to be connected to the 
fuse block, it is easier to make a neat job if the fuse rack is first 
detached in the fo ll owing way. 
6 Aemove the glavebox or parcels shelf to expose the fuse 
rack securing screws and the retaining clip. 
7 Release the clip and pull the fuse rack straight up out of its 
holder. The screws and wiring harness clip may be released jf 
necessary to provide even more working access. 

16 Direction indicators - fault tracing and repair 

1 One of the most usual causes of failure is due simply to bad 
connectians to earth. This can occur at the bulb holders (usua!) 
or the terminal connections. If, therefore, the flashers can be 
heard but do not light . or only operate slowly . check all the 
bulbs, holders and screws for signs of whitish corrosion deposits 
(which may have been caused by seepage of water past the lamp 
housing sealsl. Check also the appropriate fuse. 
2 First check that the tIasher relay itself is not faulty. The 
simplest way to do this is by substitution with a new one. The 
relay is located on the fuse rack under the dash panelar in 
pre.August 1969 models on the steering column support bracket. 
3 If the fault is in the switch itself the steering wheel must be 
taken off (Chapter 11) so that the switch may be removed. This 
combined switch if faulty must be renewed as a uni! (photo). 

17 Windscreen wipers - 'autt finding 

1 If the wipers do not work when they are switched on, first 
check the fuse. If this is sound then there is either an open 
circuit in the wiring or switch, the wiper motor is faulty, or the 
pivot spindIes or linkages may be binding. 
2 I f the wipers work intermittently then suspect a short circuit 
in the motor or a paor contact to earth . The earth is connected 
at the main mounting screw. Alternatively, the armature shaft 
endtloat adjustment may be too tight or the wiper linkage may 
be binding. 
3 Should the wipers not stop when they are turned off there 
must be a short circuit in the switch or wiring. 
4 Do not run the wipers with the blades on a dry screen wheo 
testing. Excessive fdction overloads the motor. 

18 Windscreen wiper mechanism - removal and replacem"''lt 

1 Disconnect the battery earth lead. 
2 SIaeken the damping screw on the wlper arm brackets and 
pull the arms off the spindies. 
3 Remove the hexagon nut, washers and seals from around the 
spind ies. 
4 Remove the heater branch connections under the instrument 
panel. 
5 Disconnect the cables from the motor. 
6 Undo the screw which holds the motor and frame to the 
mounting bracket. The motor and the lin kage can then be 
removed together. 
7 To separate the motor from the wiper mechanism first mark 
its position in relation to the frame. Then pry the ball joiot 
connection s apart with a screwdriver and undo the securing 
screws. 
8 Replacement of the motor and wiper mechanism is a reversal 
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WIRING DIAGRAM 1968 TO 1969 EXCEPT NORTH AMERICAN MODELS 

Battery 
Starter 
Generator 
Regulator 
Ignition/starter lock 
Windscreen wiper switch 
Ughting switch 
Headlight flasher and 
dimmer switch 
Interior light switch 
Ventilator fan motor 
switch 
Brake light switch 
Ojl pressure switch 
Fuel gauge sen der unit 
Horn haJt ring 
Horn 
Headlight flasher and 
dimmer relay 
Turn signal relay 
Parking light relay (for 
Austria onlyl 
High beam warning lamp 
Generator charging war-
njng lamp 
Oil pressure warning 
lamp 
Parking light warning 
lamp 
Turn signal warning 
lamps 
Twin filament bulb, left, 
for headlight 
Twin filament bulb,right. 
for headlight 
Speedometer light 
Fuel gauge light 
Clock light 
Parking light, left 
Parking light, right 
Brake and tail tights, 
right 
Brake and tail lights, 
left 
Turn signal, front left 
Turn signal, rear left 
Turn signal, front right 
Turn signal, rear right 
Ignition coil 
Automatic choke 
Electro-magnetic cut-off 
valve (fuel) 
Distributor 
Spark plug connector, 
No 1 cylinder 
Spark plug connector, 
No 2 cylinder 
Spark plug connector, 
No 3 cylinder 
Spark plug connector, 
No 4 cylinder 
Spark plug, No 1 cylin-
dec 
Spark plug, No 2 cy li n· 
de, 
Spark plug, No 3 cy l in-
de' 
Spark plug, No 4 cylin-
de, 
Radio 
Fuse box 
Cable adaptor 
Cable connector, single 
Windscreen wiper motor 
Ventilator fan motor, 
front 
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I nterior light front 
Intedor light, rear 
License plate light 

1 Battery to frarne ground 
sirap 
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Transmission to frame 
gro und strap 
Windscreen wiper motor 
to body ground strap 
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Prior to 1972 the steering gear VIlas of the worm and peg typc 
but in 1972 this changed to worm and roller. At the same time 
the steering ralio was increased making the steering tighter than 
before. The linkage from the steering gear to the wheels requires 
mare sections due to the forward drive layout of the vehicle. 
From the drop arm (pilman arm) there is a drag link to a swi ng 
lever, independen tly pivoted and from this the tie rads run to 
each steering arm on the wheels. A hydraulic steering damper 
unit is also installed (photoI. 

2 Maintenance axle beam and steering linkage 

Careful maintenance of the front suspension will save you 
money. Prior to 1967 there were greasing points on the tie rad 
ends, four on the axle tubes. four on the king pin links on either 
side, and two on the swing lever to service every 3000 miles. 
Since 1967 the tie rods do not need lubri cating. one point is 
provided on the swing lever and one at the axle end of the 
steering damper. There are three points on the axle beam. one 
in the centre and one at each end (photo). Before greasing, 
which should be done annually or every 6000 miles, whichever 
is the soonest. jack the car up under the frame to take the 
weight off the front wheels and suspension, and dean off the 
grease nipple. If you do not take the weight off the front wheels 
grease will not go in. Maintenance for the rest of the suspension 
and steering is discussed under the appropriate section. 

3 Front wheel bearings - removal, replacement and adjustment 

1 The front wheel hubs each run on two taper roller bearings. 
Adjustment is effected by a damp nut which is locked inta 
position by a socket head screw incorporated inta it. 
2 The left hand front hub has a left hand thread. The axle is 
hollow to permit the speedometer drive cable to go through il. 
This cable is driven by a square hale in the bearing dust cover . 
Jack up the wheel and remove the securing bolts and wheel. 
3 To remove the bearing dust cover. first take out the circlip 
securing the speeda meter cable and tap the dust cover from side 
to side unt;1 it comes tree. 
4 Undo the sock et head screw and undo the wheel bearing 
damp nut. 
5 If the thrust washer is now taken off the hub may be 
removed. There will be the outer races of each bearing left in the 
hub and the inner race of the inner bearing left on the ax le. 
These should be drifted out of the hub from the inside if the 
bearings are to be renewed. If the same bearings are being 
replaced, they may be left in posit ian and merely flushed out. 
The race on the shaft shou ld be drifted off also. Nate that if the 
races are renewed then the oil sealon the inner part of the hub 
will be driven out at the same time as the race. This must be 
renewed as weil. 
6 I t is possible that the bearing race is alaase fit on the shaft. 
If this is so, which would tend to let it turn. a few centre punch 
marks around the axle where il fits will give ir same grip once 
again when fitted. 
7 Refitting new bearings means that the ouler races will first 
have to be driven inta the hub and the new oil seal fitted on the 
inside. Coat the beari ngs and the space between the m in the hub 
with liberal quantities of Castro I LM Grease and place the hub 
back on the shaft. Fit the outer bearing followed by the thrust 
washer and screw on the damp nut (photosl. 
8 To adjust the bearing endfloat correctly the nut should be 
tightened up firmly to make sure the bearings are properly 
located, spinning the wheel at the same time to ensure the 
bearings are not overtightened. Then the nut should be backed 
off until the axial play is between 0.03 - 0.12 mm (0.001 ·0.005 
inch) at the spindie. This seems quite a lot and can result in same 
quite noticeable rock at the Quter rim of the wheel. It is never­
theiess correct alt hough the axial play should be kept to the 
lower limit where possible. When correct tighten the socket 
screw (photo) . 

9 Reprace the hub cover and re-secure the speedometer drive 
cable where appropria te. 

4 Front suspension ball joints - inspection and renewal 

, With the exception of the correct setting of the camber 
adjusting bush on the upper joint pin there are no adjustments 
which can be made. When the joints are worn beyond specifi· 
cation limits they must be renewed. Each joint has a removable 
plug (photo). When removed. agrease nipple can be fitted to add 
more grease if the joint should squeak. Regular greasing is not 
necessary. These plugs are not fitted for thi s reasen. They merely 
cover a special recess which is used in conjunction with a special 
jig for checking that the arm is not bent. Later models do not 
have the plugs. A special recess is machined to the body of the 
joint. 
2 Testing of the play in the suspension ball joints cannot be 
carried out as on same cars by the accepted method of jacking 
up the vehicle and then tifting the wheel independently. This is 
because the lower halves of the ball joint bearing cups are 
strongly spring loaded. The play is therefore measured by 
drawing the pins of the ball joints downwards to see how far 
they move. As the pins are attached to the steering knuckle this 
means that the wheel has to be moved downwards in relation to 
the torsion arms. This is done by means of a lever WIth a pivoting 
hooked section attached (see Fig.10.21. To check the lower joint 
play hook the swinging section under the lower torsion arm and 
lever the upper torsion arm down. To check the upper joint put 
the hook and arm between the torsion arms to lever the upper 
arm up. 
3 In order to renew the ball joints they have fir st to be 
removed from the knuckle by unscrewing the taper pin nuts and 
pressing them out of the knuckle eyes with a claw damp. This 
may be done without removing the hub or backplate but care 
must be taken to avold damaging the hydraulic pipe. If a claw 
damp is not available and it is known that the ball joints are 
going to be renewed anyway it is possible to loosen the tapers by 
striking the sides of the eyes in the steering knuckle. Such 
striking should be firm and smart. Excessive striking could 
distort the knuckle. 
4 The balt joints then have to be removed from the torsion 
arms. As they are a splined press fit inta the torsion arms the 
torsion arms will have to be removed. This is not difficult (see 
next sectionl. 
5 With the torsion arms removed the best thtng to do is to take 
them along to a VW agent and get him to fit the new ball joint to 
them. Without the proper press too Is the greatest difficulty will 
be encountered in removing the old joints and insta lling the new 
ones. If the torsion arm should get damaged it could be very 
expenslve. 
6 The eccentric bush on the upper joint pin will have to be 
removed and fitted to the new joint. 
7 Replace the torsion arms and then refit the ball joint pins 
inta the steering knuckle. Nate that the eccentric bush of the 
top joint pin has a notch which normally faces forward. If the 
notch did not face forward on the joint you too k off then ir 
would be as weil to have the steering geometry checked out 
completely. ThiS is a wise precautian in any case. 

5 Torsion arms - removal and replacement 

1 tf indications show that a torsion arm is damaged then it 
must be renewed. 
2 First rem ove the wheel hub assembly. If a lower torsion arm 
is being removed the stabiliser bar must also be taken oH (see 
Section 7.) 
3 Loosen the locknuts on the end s of the torsion arm securing 
and then screw the pins right out. The torsion arm can then be 
putted out of the axle tube. The torsion arm tube is positioned in 
two bearings . an inner bush and outer needle roller. If either of 
these is seriously war n causing radial movement of the torsion 
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axle tube) by tining the securing bolts and nuts and tightenmg 
them to the specified torques. 

17 Front axla 8ssembly . removal and replacament 

1 If the front axle assembly is bad ly worn or damaged requiring 
a considerable amount of repair (or total rep/acementl it can be 
readily removed. 
2 Disconnect the brake hoses at the brackets and plug the ends 
- use the bleeder valve dust caps if they are still there. 
3 Disconnect the speedometer cable from the left front wheel 
bearing dust cover and pull it through from behind the steering 
knuckle. 
4 Remove the cover plate under the foot pedal cluster under­
neath. 
5 Engage 1 st or 3rd gear so that the muff coupling and screw 
which jo in the front and rear gear change rads is accessible. The 
screw is locked with wire. Remove the screw and disengage and 
remove the front section. 
6 From inside the driving compartment remove the gear cha nge 
lever assembly (see Chapter 61. 
7 Disconnect the clutch cable at the pedal end and the 
handbrake cables from the handbrake lever. 
8 Disconnect the drag link from the swing lever in the steering 
linkage. 
9 Remove the bolt securing the steering damper at the axle 
bracket end and turn it downwards. 
10 Now raise vehicle and support it securely on stands at each 
side under the floar frame members. Raise it so that the wheels 
are just clear of the floar. 
11 Support the front axle assembly under the rower tube with a 
trolley jack and remove the bolts holding the side plates to the 
frame side member, two bolts at each side. 
12 The ax le assembly may then be lowered and wheeled out. 
13 Replacement is a reversal of the removal procedure bearing 
the following points in mind. Any gap between the side plates 
and side members should be taken up by packing pieces of suit­
able thickness. The four securing belts on ear/y models were 
fjtted with two lockwashers. These were discontinued on later 
models and the bolts were shortened by 5 mm. The starter bolts 
may be used on earlier vehicles but if the larger bolts are used 
the lockwashers must also be fitted . When the axle is in position 
and before the bolts are tightened the assembly should be turned 
forward to take up any slack between the bolts and the hales. 
This prevents movement under braking forces. Then tighten the 
balts to the correct torque. 

18 Steering geometry and wheel alignment 

1 The correct alignment of the front wheels does not normally 
alter and the need for checking and realigning occurs only after 
certain conditions, namely: 
al Renewal of track rad joints. 
bIDamage t.o front suspension or steering linkage. 
Theoretically, if worn ball joints, wheel bearings and so on, are 
all renewed the steering geometry will automatically be correct. 
This, of course, presumes that no adjustment has been made in a 
misguided attempt to compensate for wear. If adjustments have 
been made then, of course, when the various parts are renewed 
the steering will have to be realigned . 
2 The only adjustments which can be made are to the adjust­
able tie rad (wheel toel, the drag link (centeringI and upper ball 
joint eccentric bush (camber) . The alteration of camber auto­
matically alters the king pin inclination at the same time. 

King pin inclination is the old term for steering pivot angle and 
recalls the times when the steering pivoted on pins rather then 
ball joints. 
3 Adjustments of steering geometry should never be made in a 
haphazard manner . In order to check all the angles correctly 
proper equipment is needed. Further more, it is quite pointless 
trving to realign the steering if one or more of the components is 
worn. A reputable garage would not normally undertake to 
re-adjust steering which had significant wear - although they may 
be prepared to inform you of the state of the alignment. 

19 Wheels and tyres Ito 19701 

1 To provide equal, and obtain maximum wear from all the 
tyres, they shauld be rotated on the vehicle at intervals of 6,000 
miles to the fallowing pattern:-

Spare to right rear 
R ight rear to left front 
Left front to left rear 
Left rear to right front 
Right front to spare. 

Wheels shauld be re·balanced whe n (his is don e if they were 
balanced on the vehicle. Hawever, some owners baulk at the 
prospect of having to buy five new tyres all at once and tend 
to let twa run on and replace a pair only. The new pair should 
always be fitted to the front wheels, as these are the most 
important from the safety aspect of steering and braking. 
2 Never mix tyrE:s of a radial and crossply construction on the 
same ear, as the basic design differences can cause unusual and 
very dangerous handling and braking characteristics. If an emer­
gency should force the use of two different types, make sure the 
radials are on the rear wheels and drive particularly carefully. I f 
three of the five wheels are fitted with radial tyres then make 
sure that no more than two radials are in use on the ear land 
those at the rear). Rationalise the tyres at the ear/iest possible 
opportunity . 
3 Wheels are normally not subject to servicing problems, but 
when tyres are renewed or changed the wheels should be 
balanced to reduce vibration and wear. If a wheel is suspected of 
damage • caused by hitting a kerb or pot hale which could 
dinort it out of true, change it and have it checked for balance 
and true running at the ear/iest opportunity. 
4 The tightening of the wheel balts or nuts is to be done care­
fully. The torque requirement is quite high - 94 Ib ft - which is 
just about all you can give it using the spanner and hand le 
provided for changing the wheel in the event of a puncture. The 
bolts or nuts sh ou Id be tightened even ly a nd if they have to be 
undone in an emergency get them checked properiyas soon as 
possible. The tightness of wheel balts is included in the service 
check. 

20 Wheels and tyres (1971 on) 

1 Radial tyres are fitted as standard to all later models. 
2 Any wheel changing which is carried out in order to even out 
tread wear should be restricted to moving the wheels between 
front and rear on the same side on ly . not from side to side. 
3 The spare can be introduced inta the pattern of movement, 
provided the roadwheel which it rep laces, is marked with the 
side of the ca r from which it came, for future reference. 
4 Never mix radial tyres of Sleel and textile construction 
on the same veh icle. 
5 Refer to paragraphs 3 and 4 of Section 19. 



These photos iIIustrate a method of repairing simple dents. They are intended to supplement Body repa;r ~ minor 
damage in this Chapter and should not be used as the sole instructions for body repair on these vehicles. 

1 If you can't access the backside of the body panel to hammer 
out the dent, pull it out with a slide-hammer-type dent puller. In 
the deepest portion of the dent or along the crease line, drill or 

punch hole(s) at least one inch apart ... 

3 Using coarse-grit sandpaper, rem ove the paint down to the 
bare metal. Hand sanding works fine, but the disc sander shown 

here makes the job faster. Use finer (about 320-grit) sandpaper to 
feather-edge the paint at least one inch around the dent area 

5 Following label instructions, mix up a batch of plastic filler and 
hardener. The ratio of filler to hardener is critical, and, if you mix it 
incorrectly, it will either not cure properlyor cure too quickly (you 

won't have time to file and sand it inta shape) 

2 ... then screw the slid e-hammer inta the hale and operate it. 
Tap with a hammer near the ed ge of the dent to help 'pop' the 
metal back to its original shape. When you're finished, the dent 
area should be close to its original contour and about 1/8-inch 

below the surface of the surrounding metal 

4 When the paint is removed, touch will probably be more 
helpful than sight for telling if the metal is straight. Hammer 

down the high spats or raise the low spats as necessary. 
Clean the repair area with waxJsilicone rem over 

6 Working quickly so the filler doesn't harden, use a plastic 
applicator to press the body filler firmly inta the meta I, assuring il 

bands completely. Work the filler until it matches the original 
contour and is slightly above the surrounding metal 
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4 Engine 

Pushrod tubes . renewal with engine in position 
1 Damaged or leaking pushrod tubes can be renewed without 
the necessitv of removing the engine. 
2 Refer to Chapter 1 and remove the rocker CQver. 
3 Remove the rocker shaft and withdraw the pushrods. 
4 Using a 5crewdriver, lever the damaged pushrod tube out. 
5 Compress the new telescopic type pushrod tube and install 
it complete with new seals so that the thinner end of the tube 
is towards the cylinder head. 
6 Refit the components which were removed and then adjust 
the valve clearances. Refit the rocker cover. 

5 Cooling, heating and exhaust systems 

Supplementary fuel fired heater - fault diagnosis 

Symptom 
Fuse blown 

Heater fails to run-on for 
specified period when ignition 
switched off 

Air circulation blower does 
not operate at two speeds 

Air circulation and combus­
tion air blower continue to 
run after specified period 
aJthough heater switched off 

Heater gives off smoke and 
fumes 

6 F uel system 

Air eleaner (1973 on) 

Reason 
Fault in heater re lav 
Fau lt in temperature regula­
ting switch 

Fault in thermoswitch 

Fault in heater re lav 

Fault in heater re lav 
Fault in thermoswitch 

Fau It in combustion air 
blower 
Fault in fuel pump 
Fault in exhaust pipe 

1 On later mode Is, a paper element tvpe air cleaner is used 
instead of the earlier oil bath tvpe. 
2 To renew the element, pull off the vacuum hose from the 
temperature controi device on the intake spout and release 
the verticaliv positioned tagg le clip. 
3 Pull the air cleaner casing from its lower and front mount­
ings. 
4 Release the four toggle clips and separate the two sections 
of the casing. Wipe out the casin g and discard the filter element. 
5 Retit the new element bV reversing the removal operations, 
nating that the casing engages in the rubber grammet before 
engaging it with its lower mounting. 

Solex carburettor - throttle valve damper 
6 After August 1975 a throttle valve damper is fitted to the 
Solex 34 PICT 3 carburettor. 
7 Adjustment should be made with the damper p lunger pushed 
fullv in so that there is a gap of 0.04 in (1.0 mm) between the 
end of the plunger and the operating lever. 

Single Solex carburettor - modified adjustment 
Note: Procedure for twin-carburettors is as described in Chapter 3. 

a On the Solex 34 PICT 3 carburettor, the following idling 
adjustment procedure is recommended to eliminate stalling 
during warm-up or the throttle valve sticking when the engine 
is at the normaloperating temperature. 

FIG.122 AIR CLEANER lPAPER ELEMENT TYPE) 
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FIG.12.3 CARBURETTOR THROTTLE VALVE DAMPER 
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FIG. 12.4. CARBURETTOR AOJUSTlNG POINTS 

1 Throttle adjusting screw 
2 CD adjusting screw 

3 Idle adjusting screw 
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99 Adjust the union nut on the reverse rocker lever support 
until the support is just free to slide in and out of its damp 
sleeve . 
100 Push the reverse (middle) se leetor shaft until ilS circlip 
cont8cts the face of the gear carrier. Hand tighten the union 
nut. 
101 Without touching its sh ift tor k, press reverse slidi ng gea r 
towards the gear carrier until th ere is a clearance between the 
sliding gear and the mainshaft 2nd gear of between 0.020 and 
0.039 in (0.50 and 1.00 mm). Tighten the union nut to 22 Ibf Ib 
13.0 kgf mI. 
102 Disengage reverse gear and select 2nd gear. Check that there 
is a clearance between the teet h of reverse sl iding gear and 1stl 
2nd gear s leeve. If not, readjust the reverse lever support after 
releasing the union nut . 
103 FinaUy check that the interlock mechanism is doing its 
job by on ly aliowing the se lection of one gear at a time. Check 
that the selector fork lock balts are all tight at 18 Ibf f t (2.5 
kgf mI. 
104 Stick a new gasket to the fla nge of the transmission case and 
locate the pin ian driveshaft bearing shims in position (refer to 
paragraph 110 if th e pinion/crownwheel has yet to be adjustedJ. 
105 Insert the gear train inta the casing so that the twelve sided 
shoulder o f the pin ia n bearing seats in its recess. 
106 Fit a new reta ining nut and with the special tool used to 
release il, tighten it to 160 Ibf Ib (21 .8 kgf m J. Release the nut 
one Quarter o f a turn and retighten to the correct torQue. Stake 
the nut by means o f its retaining ring . 
107 Insert and tighten the balts which hold the gear carrier to 
the transmissio n case. Work in a diagonal sequence and tighten 
to a torqueof 141bf ft 11.9 kgf m). 
108 To the face of the gear carrier ba lt on the seleetor link and 
bracket, th e selector link and link shaft. 
109 If the gearchange lever housing was overhauled. fit a new 
bush /oil seal. Fit the ho using to th e gear carrie r making sure 
that the selector inner lever engages with the ba lljoint o f the 
link. Fit the securing bolts and tighten to 11 Ibf ft (1.5 kgf mI. 

Final drive - fitting 
110 If the differential has been dismantled or certain compon· 
ents renewed (see paragraph 127) then it is essentiai that the 
setting o f the crownwheel and pinion is left to your dealer due 
to the need for special gauges. Under these circumstances, the 
jig setting of the selector mechanism (paragrap hs 85 to 103) 
should be carried o u t by h im at the same time. 
111 Where the differential /final drive has remained undisturbed 
during the gearbox overhaul operations, then reHt it in the 
following way. 
112 Fit the differential inta the transmission housing so that the 
crownwhee l and pinion mesh . 
113 Fit a new oil seal and O-ring to each of the adjusting rings. 
114 Screw in the right-hand adjusting ring (they sh ou Id have 
been marked L or R before removalI by the exact number of 
turns recorded at dismantling until its mark is correctly aligned . 
115 Centralise th e d ifferential in the transmission housing and 
screw in the opposite bearin g adjuster ring again to the original 
depth and stopp in g when the marks on ring and housing are in 
alignment . Release this ring o ne complete turn until the clutch 
bellhousing has been fitted . 
116 To the right·hand side fit a new spacer, a lockplate seal, 
the lockplate, the kidney shaped plates and the Phillips screws. 
117 Into the open end of t he gearcase , locate t he reverse gear 
sleeve a nta the end of the mainshaft. 
118 Insert the input shaft, without its c ircl ip but with a threaded 
connecting stud screwed into its end, and pick up the reverse 
sleeve . Draw the sleeve towards you on the input shaft and 
screw th e shaft up tight with the mainshaft. Now unscrew il 
just a fraction (o ne spline) until th e sleeve can be pushed 
forward freely . 
119 Fit a new circlip inta the input shaft groove. 
120 Using a new joint gasket, bolt th e clutch bellhousing to the 
front of the transm ission case. Tighten the balts to 14 Ibf ft 
(1.9 kgf mI. 

FIG .1221 REVERSE SlIDING GEAR CLEARANCE (a) TO 
MAINSHAFT 
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FIG.1222 PINlON DRIVESHAFT NUT STAKING DIAGRAM 
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FIG .1 223 INTERMEDIATE SELECTOR LEVER SPRING 
ARRANGEMENT 

1 Weaker spring 2 Stronger spring 



220 Ch_pte, 12/Supplement 

l 
2 
3 
4 
5 
6 

-3 

--4 

6- -7 

10-

FIG.12.36 STEERING CDlUMN LOCK AND SWITCHES 
(1975 ON) 

Direction indicator switch 7 
Wiper switch 8 
Column/swirch upper trim 9 
Cover plare 10 
Spacer 
Switch/Jock housing 

Lock cvlinder 
Lock spear head screw 
Ignition switch 
Column/switch lower 
trim 

housing lower trim to the base of the steering lock housing. 
75 Remove the lock by sliding it up and off the steering column. 
76 The i9nition switch can be detached from the steering lock 
housing ance the small securing screw is extracted. 
77 To remove the lock cylinder, pull the lock cover plate out of 
the housing using a pair of p!iers. A small hale will now be 
exposed inta which a probe should be inserted to de press the 
spring which will enable the cylinder to be withdrawn. On 50me 
late mode Is this hale may have to be drilled in accordance with 
the diagram. Use a 1/8 in (3.0 mm) diameter drill (Fig.12.37L 
78 Refitting is a reversal of removal but observe the following 
pOints. 
79 Fit the steering wheel with spakes horizontal and front road­
wheels in the straight ahead position. Tighten the retaining nut 
to 36 Ibf ft (4.9 kgf m). 

80 Set a clearance between the base of the steering wheel hub 
and the direction indicator switch of between 0.063 and 0.13 in 
(2.0 and 3.0 mm) before tightening a new lock shear balt and 
breaking off its head. 

A 

FIG.12.37 STEERING COLUMN LOCK CYLINDER RELEASE 
HOLE DRILLING DIAGRAM 

a 0.51 in (13.0 mm) 

lOSteering and suspension 

Rear torsion bars 
1 On vehicles produced from August 1974, the torsion bars 
have different numbers of splines on their inner and outer ends. 
The inner end has 48 splines and the outer end 52 splines. 
2 Turning one spline of the inner end alters the torsion bar 
setting angle 70 30'. Turning the spring plate one spline in the 
opposite direction alters the angle Sa 55', The resuh of this is 
that the smallest alteration in angle which can be achieved is 
00 35', 
3 To carry out the adjustment, fit the spring plate to the 
torsion bar and using a protractor, measure the angle as des­
cribed in Chapter lO, Section 10. 
4 Any deviation in excess of 0 0 35' from the specified setting 
angle should be corrected. To do this, either move the torsion 
bar on one spline and the spring plate back one spline or in 
the reverse sequence. 

Steering gear roller shaft oi! seal - renewal 
5 A defective aB seal (see Fig.10.6) can be renewed on vehicles 
built atter 1972 in the follow:ng way, 
6 Mark the relative position of the steering drop arm to the 
roller shaft, flatten the tab of the lockplate and unscrew the 
retaining nut. With a suitable pulter, remove the drop arm. 
7 Using a very sh arp probe, tap it through the oil seal and 
lever it out. Take care not to damage the roller shatt or housing 
during this operation. 
S Wipe out th e oil seal recess and tape over the splines of the 

I 
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