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Introduction to the Fiat 500

The FIAT 500 was introduced in 1957 as the Nuova
Cinquencento, or New 500, 1o differentiate it from the old 500
"Topolino™ or “Mouse”, The Topolino had been in production
from 1936; indeed its original drawings were started in 1876/ t
was very much a miniature car, conventional with four cylinder
water cooled engine at the front driving the back axle.

The New 500, with 479 cc two cylinder air coaled engine at
the rear was fundamentally an aconomy car designed most ably
as such, Late in 1960 a larger engine of 499 cc was fitted, and
the word ""New" dropped from the model name, which was
reciassified 500D. By 19856 maodifications incorporated deserved
reclassification again, to 500F. In 1969 this standard model was
supplemanted by a mare fully equipped version, the 500L.,

From 1960 to 1972 there was an estate car, sometimes called
the Autobianchi Giardiniera. For most of that period there was
also a ven version of the station wagon, similar in specification
except for the rear side windows.

For 1973 the engine was again enlarged, to 594 cc, This was
at the time of the announcement of the larger bodied 126 FIAT.
Both cars use the same engine, but the gearboxes are not shared
the 500 keeping to its oid one without synchromesh.

As well as the major changes that were marked by a reclassifi-
cation of the model, numerous small modifications have been
and still are being introduced.

Being one of the easiest cars to park, one of the cheapest to
buy, and very economical on petrol, it is also cheap to rapair.
The economy of repair comas partly from the ease of doing most
jobs, and also from the 500‘s robustness. There are not the weak
poinis that are sadly more prevalent with other cars.

It will be a sad day when the S00 finally disappears for it has
proven itself to be highly successful in this its original terms of
refersnce - a cheap, robust town car, In addition it has also
excelled far many people throughout Europe as a businesslike
touring car as well as competition car.
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Vehicle identification and ordering spare parts

Numerous models of the FIAT 500 have been produced owver
more than a decade, There are, therefore, many different modets
which have been develaped considerably from the first.

When identifying your own wvehicle in order to purchase the
correct spare part is essential to be specific. Always quote the
chassis and engine numbers and stete the year of manufacture,
the madel type and whether left or right hand drive.

FIAT franchised egents carry the largest stock of ‘genuine’ spare
parts and coertainly have a bettar knowledpe than othar garsges.
Patterm: parts tend not to have the same quality and often do not
fit properly and can be detremental to performance and
economy, If it is not possible to go direct to a FIAT agency,
order through your local garage, still quoting the same vehicle
numbers.

CHASSS NUMBER D

Idsntification plate giving engine and chassis numbaer, ind the -Engine number on the crankcase
spars part ordering number, Blkmthlphuhﬂneluu ,
number stampsad on “‘B hody
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Routine maintenance

introduction

1 In the paragraphs that foliow are detailed the routine
servicing that should be done on the car. This work has two
impartant functions, First is that of doing adiustments and
lubrication to ensure the least wear and mast efficient function.
But the second gain from maintenance, could almost be more
important. By looking your car over, on top and underneath,
you have the opportunity to check that all is in arder.

2 Every component should be looked at, your gaze working
systematically over the whole car. Dirt cracking near 2 nut or a
flange can indicate something loose, Leaks will show, Electric
cables rubbing, rust appearing though the paint underneath, will
alsa be found before they bring on a failure on the road, or a
more expensive repair if not tackled quickly, Even a little FIAT
500 is lethal if unsafe,

3 The tasks to be done on the car are in genersl those recoms-
mended by the maker. We have also put in some additional anes.

For someone getting his servicing done at & garage it may be
3 more cost effective to accept component replacement after a
somewhat shart life in order to avoid maintenance costs, For the
1 home mechanic this is not so. The manufacturers must detail the
H work to be done as a careful balance of such factors, Leaving it
too {ong gives risk of defects occuring between sarvice checks,
Making intervals too frequent tempts owners into disrespect of
their advice, 10 leave work undone disastrously long,

4 When you are checking the car, if something looks wrong
look it up in the appropriate Chapter. If something seems to be
orking badly look in the fault finding section.

B Always road test after a repair, and inspect the work after it,

pd check nuts ete for tlghtness Check again after about 150
mites.

ovols .

The most useful type of spanner is a “combination spanner”,

is has one end open jaw the other a ring of the same size. in

Iy cese it is difficult to buy double ended spanners in metric
izes with the second end having the next size that you want;

are usually only 1 mm different, and you do not nee‘d all of

You need two spanners of each size so that one is on 3 Aut
itst the other holds the bolf,
The sizes you nead are:-

8,10,12, 13,14, 17, 22 24 and 27 mm.
e most frequently used ones are in italic. f you already have
Prne inch spanners there is in several cases a good match.

2 BA for 8 mm

% AF for 13 mm but too tight in some cases
] % Whit for 13 mm but very loose
416 AF for 14 mm but very loose

11/16 AF for 17 mm but a bit loose
% AF for 19 mm but a bit loose

7/8 AF for 22 mm but a bit loose
11/16 AF for 27 mm Good fit

3 You will need a set of feeler gauges. Preferably these should
e metric. In many cases we guote the inch equivalent of
dimensions, and conversion tables are at the back of the book,
But the car is metric, and errors will he avoided by working
metric. In the longterm metric equipment will be a good
investment.

4 You will see we spacify tightening torgues for nuts, This
needs an expensive torque wrench. Many people get on well
without them. Contrariwise many others are plegued by things
falling off or leaking from being tgo loose, whilst others suffer
broken bolts, stripped threads, or warped cylinder haads,
because of overtightening,

5 Torque wrenches use the sockst of normal socket spenner
sets. Socksts, with extensions and ratchet handles, are a boon. In
the meantime you will need box spanners for such things as
cylinder head nuts, and the spark plugs. They are thinner than
sockets in smal sizes, and will go where the latter cannot, so will
always be usefud evan if later you plan 10 get sockets.

6 Screwdrivers should have large handles for a good grip. You
need a large ordinary one, a little electrical one, and a medium
cross-headed one, Do not buy one handle with interchangeable
heads. The large scrawdriver must have a tough handle that will
take hitting with a hammer when you misuse it as a chisel.

7 You can use an adjustabla spanner and a self grlp or pips
wrench of the Moie or Stillsons type.

& With these tools you will get by. Do not do as much as we do
in the photos; whenevar possible use a ring spanner {or socket),
We often show an open jaw spanner in use. This is to put its size
marking in the phato,

9 If you undertake major dismantling of the engine or trans-
mission you will need a drift. This is a steel rod or “tommy bar”
about 3/8 inch dizmeter, and made of tough steel to stand
hammering. Do not use a brass drift lest litvle chips are cut off
and get inta some compenent and ruin it. You will need a
"hali/pane’” hammer, fairly heavy too because it is easier to use
gently, than a light one hard.

10 Fiies are soon needed, Four makes a good selection:

6 inch half round smeoth
8 inch flat second cut

8 inch round second cut
10 inch half round bastard

11 You need a good, tirm, hydraulic jack, A trolley jack is of
major value for removing the engine. If you do ever get one, it
must be in addition t0 and cannot replace the simple i_ack, which
is needed too for smaller jobs.



8 _ Routine Maintenance

Maintensnce tasks

. Weekly or 300 Miles (500 km) if sooner: or before a long
journey,

1 Check tyre pressures;

Front Rear Rear

{tight load} {full load}
18 (17 23 (20 27 (30) Ibffin2
1.3(1.2) 1.6{1.9} 1.9 (2.2} kgffom?2

Figuras in brackets for station wagon.

For radial tyres the front should only be 16 Ibffin2 {1.1
kgffcm2.}
2 Check oil level in engine sump,
3 Check the level of brake hydraulic fluid in the reservoir under
the front bonnet.
4 Check all lights are working, A convenient weay to do the
brake lights is to reverse near something shiny.

Maonthly: or 1500 miles {2 500 k) if sooner.

Do all the weekly/300 miles tasks and in addition:
1 Check battery. Top up electrolyte to just sbove ths plate
separators with distilled water, Remove any corrogion and smaar
battery posts and terminal fittings with vaseline, If corrosion
recurs take the terminals off and try to be more thorough,
2 Top up the windscreen washer reservoir with a mixture of
water and detergent, (Mild householid washing up liquid}.

Every 3,000 Miles {5,000 km}

Do ait the more frequent tasks and in addition:-
1 Check the car underneath, Look at the rubber dirt excluders
on the steering ball joints. Check the flaxible hydraulic pipes for
the brakes {one at each front wheel, one just inside each rear
suspension farward pivot), for rubbing or teaks.
2 Check under the car for oil leaks {or new il leaks if minar
seepage already occurs),
3 Lubricate the grease nippled on tha king pins. Jack up the car
1o get the weight off the front suspension. Clean the nipples {one
each side). Pump in grease till it exudes clean at the ends of the
king pin, Wipe off excess grease (a littie left around helps keep
out wet},
4 Check the fan beit tension, H should be possible to press it
down % inch {1 cm} using one finger and a hard pressure. To
tighten, undo the three nuis clamping the two parts of the
dynamo puliey, and moce a spacer from between the two halves
to the outside, Do not overtighten or the dynamo bearings will
be overlpaded, Excessive slackness wears the beft by slip. New
belts stretch, and require checking two or three timses in their
first few hundred miles,

Every G,OM Miies {19,000 km) or 6 Manths if sooner:

Do all the move frequent tasks, and in addition:

1 Engine oil change. Drain the oil from the plug on the right of
the sump when the car is hot, {17 mrm spanner); into a pan that
will have plenty of room with the 4% pints in it, to prevent
spiltage. AMow the oil to drip for st least ten minutes, Clzan the
drain plug, and check its washer. Refit the plug, and refiil the
sump with 4 pints. Check the level on the dipstick and add a
little movre if required. The oil should be changed-at 3,000 miles
if the car is used mostly for town work, particularly in winter, or
in dusty conditions. Use a top quality multigrade oil (Castrol
GTX), without any other additives, If you have just bought an
old car and the oil is very black flush out first with fiushing oil.
When draining this jack up the left of the car once most of the
oil is out to make any dregs flow out better.

2 Ajr cleaner - renew the element,

3 Spark plugs - fit clean plugs, With the gap set 10 .025 in |
“mm} plugs are Marelli CW 6N, Champion L87Y {or L7} or Bos

W225 T 1. Have two sets, the ones taken out being sandblast
by the local garage ready for the next change. Plugs should |
replaced afier the second time of use, The porcetain ph
insulators. and the leads, must be kept clean to ansure as:
starting.
4 Distributor

Undo the two clips and remove the cap. Puli off the rok
arm, Check that the points are not contaminated with oil or dir
Check their gap. This should be 019 to 021 inch {47 - E
mm), This may be almost impossible to measure other than L
eye, as a tump will have burned onto one contact, preventic
insertion of g feeler. If in doubt take out the contacts and clea
them by rubbing off the lump on an oil stone {or wet doorstep
See Chapter 4:5 for details. Lubricate the wick on the spindl
normally covered by the rotor arm with engire oil, and oil th
lubricator just outside the distributor, Add a drop of oil to th
contact breaker pivot and to the centrifugal advance mechaniss
beneath the contact breaker. Clean the inside and butside of th
distributor cap, and the rotor arm.
5 Ignition timing

Check the timing. It will definitely need adjustment i th
contact breaker has been adjusted. The timing should be 10'
befare top dead centre, TDC. Thers is a timing mark for TDC o1
the timing chain cover on the rear of the engine, 10° BTDC car
be astablished by measuring 13 -mm {.51 inch} from the TDC
mark. See Chapter 4:6 for details.
8 Transmission oit

Check the oil tevel in the transmission, The car should be or
level ground. The level piug {13 mm spanner) is a small ons, or
the right side of the casing,; just behind the axle dirt excluder.

“The level should be up to the bottom of the thread holes. Fill

with Castrol Hypoy 90, which can be bought in conwvenient
plastic ‘flexitops’ complete with spout. Before removing the piug
claan carefully around and above it, Wipe again after the plug has
been logsened a turn.
7 Qil can lubrication

Put a few drops of engine oil from an oil can on all parts such
as door hinges, their catches {the S00L has littte plastic plugs in
the holes), controi pedal pivots, carburettor controls and cables,
and the front and rear bonnet catches and hinges. Lubricate the
handbrake cable fixing pins at the back of the rear brakes.

8 Cluich

Check the free play between the pedal and the clutch, The
pedal should move for % - % inch {15 - 20 mm) for 110F cars
with diaphragm clutches, and 1% ins_ (35 - 40 mm} for all earlier
ones, against only the light foad of its puli-off spring before
taking up the clutch pressure, |f necessary adjust where the cable
is attached to the clutch withdrawal lever on the transmission
casing above the left drive shaft.

9 Tappets .

Chack the valve clearance. It should be 006 in (.15 mm}
cold, The engine can be turned over using a 10 mm spanner on
the oil filter bolts. Adjust the tappets of one cylinder when those
of the other are just at “change over’: the gxhaust will have just
shut and the inlet be about to open; both witl have no clearance;
Slide in the feeler gauge on one of the tappets being adjusted.
should slide in readily, but resistance be felt. Trying to twist
round the push rod gives & good guide. A feeler the next size
smaller should slide in decidedly freely, and ane a size too large
should be wvery stiff, having to be forced in, and then it is
impossible to rotate the push rod. Repeatr for the ather valve of
that gylinder, then do the second cylinder after turning the
engine over one revolution, After that ¢o the first again just 20
check your awn measurement fras not been at fault.

10 Fuel system

Clean the filters. There i¢ one in the pump, reached by
undoing the screw holding the domed cover on top. On some
cars it is in the inlet union. See Chapter 3. In the carburettor
these is one under a Jarge nut on the float chamber, near the fuet
pipe union. If the car is new, so the tank clean, and always

0y e S
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10 Routine Maintenance

refuelled under clean conditions you fnay find very little dirt on
these filters. If this is so, this task may be done at double the
interval, Therefore in the summary it is under 12,000 miles task.
11 Brakes

Check the brakes for wear. On the saloon/ sedan they are self
adjusting, but the linings could be worn down too thin. Remove
the brake drums and look inside. See Chapter 7 for details. The
minimum safe thickness of lining left on the shoe is 0.59 ins (1.5
mm)}. Clean out all dust from the drum and shoe assemblies.
Check the hydraulic operating cylinder for fluid leaks. Dampness
around the dirt excluder is acceptable, but if a leak is bad
enough for fluid to seep further then replacements are necessary
straightaway. If the brake shoes are worn to the minimum thick-
ness replace them immediately. Check the drums for scoring, or
cracks. On the station wagon adjust both brake shoes of all four
wheels. {See Chapter 7). On all cars check the travel of the
handbrake. If it moves more than four clicks readjust it. Tighten
the cable ends at each rear wheel, There is a balancing
mechanism, but it will help the cable life in its sharp bend at the
lever if both are done. With the car jacked up and both rear
wheels removed, pull the lever up two clicks, on its ratchet.
Slacken the adjuster locknuts, Tighten the adjusters whilst
rotating the brake drum to feel for the pull of the brakes,
Tighten till the drum can only just be turned by hand, Later,
road test the car. Drive carefully so the brakes are not used. Stop
when going up hill by using the gears. Check the temperature of
the brake drums by hand behind the wheel. All shouid be cool
after such driving; and the back should be as cool as the front. If
they are not it indicates the handbrake is too tight.
12 Steering

Check for wear. Get an assistant to move the steering wheel
to and fro just enough to move both front wheels a little, Watch
all the steering knuckles on both ends of all three track rods:
there should be no visible free play. The idler arm on the
opposite side of the car to the steering box should be firm, and
not move up and down, though it is slightly resilient. No move-
ment other than that for moving the steering should be visible on
the steering arm coming from the steering box. Now reduce the
turning of the steering wheel to see how far it can be moved
without the wheels moving. This will not be very definite, the
various clearances in the steering box adding up to a sfight
springy feeling. The lost motion should not exceed % inch at the
steering wheel rim. The steering wheel should have no movement
at all when pulled up and down axially (in line with the column
down to the box), A little slop of the column in its top bearing is
permissible. See Chapter 10 for detailed checks and adjustment.
Refill the steering box with SAE S0EP oil to the level of the plug
{item 27 in Fig.10.8).
13 Tyres

Measure the wear. The legal limit is 1 mm of tread left. The
safaty limit under wet conditions gets low at 2 mm. Note for any
uneven wear. Keep a record of the tread remaining. Then it is
possible to see which tyre is wearing the fastest. We do not
recommend changing the tyres round frequently. See Chapter
10. Examine the tyres for cuts or buiges, particularly in the
sides. Do not run on such tyres, Not only is it illegal, but

dangerous too.

14 Engine test

Start up, and warm up the engine to check it at idle. The idle
should be slow and smooth. The speed should be such that the
red charging warning light just comes on, Adjust the speed by
the throttle stop screw and the smoothness by the mixture screw
(see Chapter 3:4). If the engine was in need of attention to such
things as tappets or ignition then the idle is likely to need re-
adjusting too. Whilst listening to the engine listen for odd noises,
and exhaust leaks in particular. (If suspicious see Chapter 2). Get
used to the noises of your engine idling, when running a bit
faster, and when you “blip” the throttle. Listen to the cars of
other peoples too. Then you will know what are correct sorts of
noises, and what defects. Check all the bolts on the exhaust for
tightness, and those holding down the carburettor.

15 Bodywork

Under this heading is work of different type to prev
tasks. This task can most easily be done at some seperatel;
some different time to the mechanical jobs that are more
mileage type; the bodywork checks need doing more by tim
a 6 monthly task than by mileage, and as such are best dor
spring and autumn. Hose the car down thoroughly underne
preferably after a journey on wet roads so the mud has had |
to soak until soft. Pay particular attention to corners and lec
Allow the car to dry off; this may take over 24 hours;
helped if the car can be parked in a good drying wind. Jack
car up high, by going up in stages, using planks under the wh
Make the car firm on additional blocks. Take off the wheels
by one to deal with each wing. For security only one whee
at a time, The car must be examined for peeling undern
paint, Sometimes the paint can be present, but flaking,
damp trapped under it, rusting fast. Remains of mud may |
to be scraped off to get down to the surface. Only scrape w
you will be able to repaint, as the slightest cut of the scraper
allow damp in. Spray into all corners with a rust inhik
aerosol that is also a thick preservative such as ‘Supertrol 00
‘Di-Nitrol 3B’. Then paint with ‘Bronze Adup’ thick protect
paint. This paint is compatible with the two aerosols, Pay p

* cular attention to welded joints, as the stress put in these al

time of welding promotes corrosion. Cover more thickly
parts where the wheels throw up gravel. Do the same to
underbody between the front and rear axies. Squirt the aer
into all hollow sections. Squirt it up through the door d
holes, at the same time checking that these are clear. Lower
car, Check the paintwork on the body for little chips of pi
Touch up, first with primer such as ‘Belco’, then the |
matching touch-up paint, The 500 is quite good against rust.
worst places are the scoop at the front in which sits the s
wheel, both inside and outside, and a little transverse reinfor
section crosswise under the floor level with the front seats.

Every 12,000 Miles (20,000 km) or annually if sooner,

Do all the more frequent tasks, and in addition:
1 Change the oil in the transmission. When the car is hot aft
journey drain the oil from the plug in the bottom of the ca
{17 mm spanner). Clean the plug before taking it out.
container should have room for 2 pints without risk
overflowing, Clean the plug before putting it back. Clean
level plug, then take it out and refill with SAE 90 EP oil. At
2 pints is needed. Use oil such as Castrol Hypoy 90, which co
in plastic containers with spouts. Fill till it just reaches the |
of the plug hole.
2 Front hubs

It is a task at this mileage to check the endfloat in the fi
hubs. This will be done anyway whilst examining the fi
brakes, as part of the 6,000 mile task.
3 Toe-in

Check the alignment of the front wheels, They shouid to
between 0 and 2 mm (about 1/16 inch) (estate car 0 - 1
This is a difficult job. Get a garage to do it, or see Chapter
Incorrect toe-in is a frequent source of rapid front tyre w
Again, see Chapter 10.
4 Carburettor

The float chamber and passages should be cleaned out. C|
the outside of the carburettor. Take off the air pipe from
cleaner and the fuel pipe from the pump. Undo the scr
holding the top of the carburettor. Carefully lift off the '
With this will come the float and needle valve assembly. Rem
the main jet from outside the carburettor (see Chapter 3

With a fluff-free cloth wipe out any dirt in the float cham

Take care not to get any dirt in the float chamber. Take care
to get any dirt on the other jets which are exposed. Pour a ||
petrol into the float chamber so that it swills dirt out thro
the main jet hole. Blow through then replace the jet, and
assemble the carburettor, Note cleanliness is essential for

operation, otherwise you may be worse off than before.
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6 Engine breather

Clean- the filter that rests inside the oil filler on the
rocker-box. This can be lifted out once the filler cap hat been
removed. Check the condition -of the fragile valve on the filer
cap. If the valve does not seat properly, or if a bad step is worn
on it replace it. See Chapter. 1 for defects,

Prise off the breather pipe from its connection to the air
intake near tha air cleaner. With a piace of wire mesh inside for
the flame trap; it looks like a bottle brush. Clean the flame trap
and the filler filter by swilling them in a ¢lean bowl of petrol.
These components are not fitted in the breathers of cars made
before 1965. On station wagons the flame trap is at the oil filler
end of the breather pipe ta the air cleaner.

6 Enging oil filter

Remove the six bolts {10 mm) from the centrifugal oil filter
cover, The fan belt drive pulley housss thit filter, Put a piece of
rag underneath to catch the oil that vdill pour out. Carefully take
off the cover. No not prise with 2 sharp instrumant or tha soft
mete! face will be marked and may leak. Take out the rubber
sasiing ring. Scrape out the dirt collected at the outside of the
filter, from both the hatf stitl on the engine, and the cover. Take
care no dirt gete into the oil passages of the engine that lead to
and from the filter (see photogrephs in Chapter 1), near the
_centre of the filter. Reassemble using a new sealing ring Tighten
the boits gradusily, evenly, and diagonally.

7 Check tightness

Put a spanner on and check for tightness the nuta/bolts:
Holding the resr panel across the engine compartment, and the
engine mountings on it. Under the car the bolts for the reer
suspargion to the body, the bracket holding the transmission to
the bottom of the car, the steering box and tha idler lever to the
front of the body. Check the door hinges and locks and striker
pletes,

8 In the middle of winter give the battery a long slow charge.

Evlry 18.000 Milex tau,ooo km}

Do all the more frequent tasks excepit those for 12,000 mites
{uniess 36,000 or 72,000 miles run) and in addition:

1 Dynamo check

Remove the dynamo. Ses Chapter 8/9 - 11, Clesn the
commutator and renew the brushes. Re-lubricate the béarings.
Refit using a new fan belt,

2 Sterter motor check

FIAT recommend the replacement of sterter brushes at
18,000 miles. This is for a car used sbout town, which will mean
short journeys with frequent use of the starter. Under thase
conditions, or if the car has been bought recently gecond hand
and its history is unknown: then the sarvice shouid be done,
Under good conditions this task can be left to double the mile-
age, or three years {for iubrication reasons}, The work to be
done is to fit new brushes snd lubricate the pinion free wheel,
See Chapter 8, . )

3 Whesl bearings .

Repack both fropt and rear hubs with greass. Flead:ust the
front hub endfloat on reassembly. Check thst of the rear hub,
which depends on a resilient beering spacer: See Chapter 9/3:7
for the rear, and Chapter 10 for the front.

Other aspects of Routine Maintenances

1 Jacking up

Always chock a wheel on the opposite side in front and
behind, The car’s own jack has to ba able to work when the car
is very low with a flat tyre, so it go#s in a sockst on the side,
taking up both wheels on that side. Using a small jack at whesl iz
more secure when work has to be done. At the front it shouid be

put under the spring, as close as it will go on the flat of the leaf -

‘to the eye at the end. At the back put a jack under the suspen-
sion arm es near as possible to the wheel, in the centre of the
large reinforced area beneath the drive shaft coupling, but with a
wooden plank between jack and arm to spresd the load, There

are jecking points suitable for a trolley jack reinforcing th
centre of the front and the rear paneis; put wood blocks betwee
them and the jack hesd. The front one is also the towing &y
Never put a jack under tha bodywork or tha thin sheet stoel wi
buckle. .
2 Wheel nuts

These should be cleanad and lightly srmearad with grease ¢
necessary during work, to keep them moving easily. If the pw
are stubborn to undo due to dirt and overtightening, it may E
necessary to hold them by lowsring the jack till the wheel ruk
on the ground. Normally if the wheal brace is used across th

" hub centra a foot or knee held against the tyre will prevent tt

wheel from turning, and so save the wheels and nuts from wear
the nuts are slackened with weight on the wheel, After replacir
a wheel make a point later of rechecking the nuts again
tightness.
3 Safety

Whenaver working, even partially, under the car, put g
extra, strong, box or baulk of timber underneath onto which tt
car will fall rather than onto you,
4 Cloanlines

We had twa FIAT 500' on which we worked for thia boo:
The one that was filthy made life unpleasant, and until w
cleaned it gave risk of contaminagting new components. Tk

. cleanliness of the other made work more pleasant, Whenever yc

do any work allow time for clesning. When somathing is :
pieces, components removad improve access to other araas ar
give an opportunity for a thorough clean. This cleanliness wi
allow you to cope with @ crisis on the road without gettir
yourself dirty. During biggar jobs when you expect a bit of di
it is less extreme, When something is taken to pieces there is le
risk of ruinous grit getting inside. The act of clesning focuss
your attention on parts, and you are then more likely to sp
trouble, Dirt on the ignition parts is 8 common cauge of po
sterting, Large areas such az the engine campartment bulkhea
and the cowling should be brushed thoroughly with deterge:

‘like Gunk, allowed to soak, then very carefully hosed dow

Water in the wrong places, particularly the carburettor or elsc
rical components will do more harm than dirt, Detailed cleanh

. can be done w‘rth patrol/paraffin mix and an-old paint brush.

5 Waste dhpunl

Old eil and cleaning paraffin must be destroyed. It makes
good base for s bonfire, but is dangerous. Never have an op
containgr near a naked flame. Pour the old oil where it canni
run uncontrolled, before you light it. Light it by making

- “fuse” of newspaper, By buying your new engine oil in o

gallon cans you have these for storage of the old olf. The old «
is not “househoid rubbish”, so-should not go in the dustbl
Most councils have area collection points whers other types .
rubbish can be put. {Under the Cmc Amenities Act).
6 Long jowrneys

Before taking the car on long Journies, particularly soch tri
as iong continental holidays, do in advance many of the mai
tenance tasks that would not normally be due before going.
the first instance do jobs that woulkd be due soon shywsy, b
also those that would come up.-well inta your trip but befg
you pet back. Also do all the checks of other tacks as a kind
insurance. Carry on the car some copper wire, plastic insulati
tape, plastic petrol pipe, MHermatite gaiden gasket compoun
and repalr material such as **Plastic Paddirig Hard", Carry a spa
fan belt, and some spare butbs. About 3 foat of electric cab
and some odd metric nuts and bohts should complete your ¢
first aid kit". Also carry a human first ald kit; soms plaste
germolena ointment, etc, in. case you get minor cuts.
7 On purchase

tf you have bought your §00 brand new you wiil hm t
makers_instructions for the sarly spacial chacks on a new car.
you have just bought a second hand car then our advico is
gaeuime it has not bean looked after properly, and so do all t
checks, fubrication and other tasks on thet basls, assuming .
milesge and time tasks are overdue,
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RM! Ib Use engine oil an wick (A) and RM1 2 Transmission level and drain plugs
oil hole (D). Also oil contact pivot with
just one drop and automatic advance
mechanism underneath, Contacts (B)
are clamped by screw (C)

RM13a Adjusting clutch to give % in free play at pedal. Lever (1), AM13b On station wagon clutch adiuster
pull-off spring (2} are pulled by cable {5} with adjuster and lock- can be reached from sbove
nut {3) on threaded end {4) :

AM14 Adjusting tappets. See Chapter 1 RM15 Brake adjusters on station wagon

RM 16 Two screws controlling the idle on
Sedan‘s carburettor. See Chapter 3/4

RM17 Throttie stop {A) and idle mixture RM18 Oil fitter is centrifugal. Slacken
screw (B) on station wagon’s carburettor botts {10 mm} evenly, and diagonally



14 C : Routine Maintenanice

Meintensnce Summary 12 000 Miley {20,000 km}: or annuelly

Waeekly: or 300 Miles {BOO km} . Al mare frequertt tasks snd:-

: 1 Change the transmission oil -

1 Tyre pressures 2 Check front wheel toe-in

2 Engine oil lavel 3 ©Clesn engine breather

3 -Brake fluid levei 4 Clean engine ol cemtrifugal filter

4 Chock all lighits 5 . Cloan fuel pump and carburettor filters
8 Check boits for tightness .
7 Recharga the battery in mid winter

Mouthly: or 1500 Miles {2,500 km}

All weokly tesks and:-
1 Batrery slectrolyte level ) 18,000 Mites {30,000 km)

2 Windscreen washer reservoir
. All more frequent tasks except 12,000 and:-

1 Dynamo brushes and lubricetion -
2 New fan belt

3,000 Milws {5,000 km} 3 Startar motor check
: 4 Repeck whee! bearings

Woek!y and monthly tasky and:~
1 Check undemesth {ioose or leaks) Read through the previcus section ‘Maintenance Tasks'
2 Lubricate steering king pins i betore starting, : .

3 Check fan beit tansion

8,000 Mites {10,000 km}: or § months

Weekly /Monthly /3000 Miles tasks and:-

Engine oil change

Engine alr ¢leaner new alemeant

Cisan spark plugs

Distributor lubrication

Contact hreaker chack

Ignition timing check

Transmission ail tevel check

Oil ¢an Jubrication hinges/controls

Clutch pedal free play
10 Tappet clearance A%
11 Check brake wear ’
12 Check steering wear, Refill stwaring box with oil
13 Check tyra wear
14 Check engins idle

-~ 16 Bodywork rust prevention

DN WA
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1 Front wheel besrings

2 Starter motor
4  Rear wheel bearings

& Uistributor
7 Transmission

Station Wagon
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Awiick glance dimensions and capacities

Dimansiaons

Length, overall, with bumpers

Width, overall...

Height, unledan ... . ... .. .. .. ..
Wheelbase.,. .. .. .. .. ..
Tread, front ... ... . L oo e
Tread, redr . .. o oo e e e

Resr fully faden ...

Fist 500 De-luxe

119,08 in {3.026 m)
51.87 in {1.320m)
$2.56 in (1,336 m)
7244 in (1.840 m}
44.13in {1.121 m}
A4.88:in {1.135m)

Ground clearance - A482in (0126 m)
Turning radius ... .. .. .. o e o .. T4t Tin (4300 m)
Waights ] .
Kerb weight ... ... ... « 1168 Ib {530 kg)

_ Distribution - front rear (unladen] . 43/57% '
Pavload DR .. 4 persons
: plus 88 Ib
Capaciting imperial
Fuel tank .. - - #% gals
Engine sump refill .. % pints
{Early cars} SO - 341141 {1
Transmission 6il ... ... ... v v e e .. 1.8 pints
Tyre pressures Sedan

{Cronply)

Front {ibsfin} {kgfem) .. .. .. ... ... .. 1B{1.3)
Fear - . 23{1.8)

. 2701.9)

Fiat 500 D.

11693 in (2.970 m})
5187 in {1.320m)
5266 in {1.335 m)
7244 in {1.840 m)
A13iIn 1121 m)
44,88 in {1.135 m}

492in (0125 m)

14 ft-1 in (4.300 m)

" 1124 1b (510 kg)

4 persons
plus 88 b

Meotric

21 litres
2% litres
1% litres
1.1 litres

Sedan

{Radiat)
16 (1.1}
23 (1.8}
27 1.9

Fiat m'&tion Wagon
125.39in (3.185 m)
61.97 in {1.320 m}
53.30 in {1.3564 m}

. 76.38 in-{1.940 m)

44.130n (1121 m)
4453in.41.131 m)
5.31in (0,135 m}
14 % 1 in {4,300 m)

1234 Ib (68D kg)
/61w

4 persons
plus 88 b

or 1 person

plus 551 Ib

Amarican
5% US gais
5% US pints
3% US pints
2.3 U8 pints

Station wagon

1700.2)
27 (1.9)

30 (2.2
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Recommanded lubricants

TYPE OF LUBRICANT

CORRECT CASTHOL GRADE

Castrol Multigrade Oil

ENGINE ... Monograde oil applicable
Ajr temparature comtartly in the
range of: )
above 88°F ) SAE 40 20W - B0 Castrol GTX
above 30°C }
32° . 96°F } SAE 30 20W - 50 Castrol GTX
o0° -30%C)
59 .32°F) SAE 20E .. 10W - 40 Castrolite
—15°.09 ¢)
Below 5°F |} . SAE 10W _.. 10W - 40 Castrolite
Below —16°C )
TAANSMISSION SAE 90 EP Castrol Hypoy
FIAT GREASES CASTROL PRODUCT
King pins ... JOTA1 ) High melting peint lithium-based grease
} Castrol LM Grease i
Huibs MR3 }
Dynamo MR3 ) Motybdenum di-sulphide based groase
) Castrol MS3 Grease
Startw motor MR2 )
Brake fluid FIAT Azzura Fluid to Specitication SAE J1703b

Castrot Girling Brake Fluid



Chapter 1 Engine

Contents
General description w1 PART C - REASSEMBLY
Planning work ' 2 Preparation for reassembly .. w 23
Crankshaft and main bearings - assambly 24
PART A - DISMANTLING Connecting rods, pistons, eylinders, big-ends - assamblv 26
Aemoving the cylinder head in situ 3 Crankcase minor components - reassembly ... . 28
HAemoving engine less transmission 4 Flywheel - refitting e 27
Removing engine with transmission 5 Oil pump - reassembly ... . . 28
Prepatory stripping {including air cowling and dynamol & Carnshaft .. .
Remopving the head on the bench . 7 Timing chaln ream‘.'mbly w30
Stripping the centrifugal oif filter 8 Qil filter - reassembly ... - - § |
Timing chain remaval ., e - 9 Cylinder head - replacement ., - ]
Removing the flywheel ., w 10 Air cowling and dynamao - refitting a3
Minor crankcase components ... w 1 Replacing the engine - lass transmission - 34
Camshaft - removal . 12 Replacing the engineg - with transmission . e 3B
Connecting rods and pistons .., - w13 ' Final assembiy and starting up . e we 38
Crankshaft and main bearlngs removal w14
Stripping the oil pump ., e 15 PART D - ADDITIONAL INFORMATION
Engine components of the station wagon  __. . 37
PART B - COMPONENT OVERHAUL
Renovation - general remarks ... - - 16
Crankshsaft, main and big end bearmgs overhaui v 17 DIAGNOSIS AND FAULT FINDING .
Cylinders, pistons, small ends - overhaul . 18 Scope of diagnosis e 1
Wark on the cylinder head .. 19 Fault finding - engine will not run at sll - 2
Valve gear - overhaul .. .. 20 Fault finding - engine runs erratically .. e e 3
Dit pump - overhaul ., - 2 Diagnosis of knocks, noises, roughness, ‘smoka 4
Fiywheel - overhaul . we 22 Details of fauht finding tests : 5
Specifications
Car New 500 Sport 500 D 500/500L Station wagon 1873 modst
Engine type number ... 110.000 110.004 1100.000 110F.C00 120.000 128.000
Zylinders ... 2 2 2 2 2 thorizontal} 2 :
Jore {mm} 66 - 67.4 67.4 67.4 67.4 73.5
Straoke {mm} s e 70 70 : 70 70 70 70
Jisplacement {cm3) .. 479 489.5 493.5 499.5 493.5 594
3ore {inch] 2.598 2654 » 2854 2.654 2654 2.89
Stroke {inch) 2.756 2.756 2.756 2.786 2.756 2.756
Jisplacement (inch3} .. ..  29.2 305 30.5 305 305 36.2
Zompression ratio e 7:1 86:1 71:1 719 71:1 7.5:1
“et power, bhp .., 18.5 N 17.5 18 176 23
at rpm 4400 4700 4400 4600 4600 4800
Gross power, bhp - 21 25 2 22 M5 26
Torque (netl: Ibf.ft 20. 25 - 224 224 217 29
kgf.m .. 28 35 3.1 3.1 3.0 4.0

at rpm w3500 3500 3500 3000 3000 300




20 Chapter 1/Engine
Crankshaft
Main journal dismeters n mm.
Standsrd 2.1248 - 2.1268 §3.97-53.99
0.2 mm undersize 2.1169- 21172 53.77 - 563.79
0.4 mm undarsize 21081 - 2.1008 53.67 - 63.59
0.6 mm undersize - 21012-2.1020 53.37 - 53.39
0.8 mm undersize 2.0833 - 2.0941 53.17 -53.19
1.0 mm undersize 2.0864 - 20862 52.97 - 62.95
Crank pin diametsrs In n .
Standacd v 1.7328 - 1.7336 44.013 - 44.633
010 in undersize 1.7228-1.7238 43,758 - 43.779
020 in undersize 1.7128-1.7136 43508 - 41,525
030 In undersize 1.7028 - 1.7036 43,251 - 43.2M1
040 in undersize 1.6928 - 1.6936 42,997 -43.017 .
Note inches are the primary units in this case
Clesrsnces In mm
Main bearing; chein end . 0012 - .002¢ 030 - .DEB
flywhssl end ... 0177 - .0032 046 - O8O
wear limit 0039 A0
Big ends; new .. 0004 - 0024 011.- 081
wesr limit 0059 A5
Enginetyps . 110.000 110F.000, 110D.000, 110.0
. 120000 . .
Clas A 2.56084 - 2.5088 inch - 2.8535 - 28530 inch
- {66.000 - 66.010 mm) (67400 - 67.410mMm)
‘Closs B 2.5888 - 2.5092 inch 2.6639 - 26543 lngh -
(66.010 - 66,020 mm]} (67,410 -87.420 me). -
ClaesC 2.6992 - 2.6996 inch 2.6543 - 26547 inch.
- {66.020 - 66.030 mm} (67.420 - B7 mmml'
Tﬂ 110.004 norm ‘Iﬂﬂm ﬂﬂ.ﬂ
621& db 2. # d‘-‘.}\A
At undr 0004 - 0012ind'| : L00%6 - 00M inch

-ﬂwtewdwonph :

S,

{0.010 - 0.030 mm}

{0,040 - 0,060 mm}

“igtewn ving gup tall sngines) {fitted in bore)
@w: h‘osﬂnp three rings) dugadiaie fon
il
‘alud  Bettom (mlﬁ:} A OM : Mfﬁf.ﬁmaq—
m oy e.iw J-:.Ju.a.rcf et sl
Oversizes st ovarsize 2nd oversize
, 30 Uit bores. g.2mm: 04 mm
Loy td dolleoa
wﬁﬂ 4 Budlinﬂai’n_oicb'-diemﬂor Piston pin. dismater
annecting rod {prassed snd reamed) : :
Standard 7874 - 7876 inch 7870 - 7872 inch
{20.000 - 20.008 mm) 119.990 - 19.995 mun)
Ovensize D.2 mm 7953 - . TO65 inch 7849 - 7851 Inch

%%on pin n?m%n&‘-qa}b‘ re

OPW% N, ~ Pisgon: to Wl'ggﬂﬁ

t..o
ion test

Cylinder haight L—% 0549‘4' At &.Q &%%Qf

Piston wear limity
Maximum clearances:—

Piston top

I20 200 20,208 mm)
Prasy flt

{20.190 - 20.195 mm)

{installed at 90°C)

0008 - QiSBinch

0.6 mm B
Pin cheacance in bushing - - -
.0002 - .0006 inch
(0.006 - 0.016 mm)

0002 - 0008 inch .
{0.006 - 0.016 mm} -

{pinch of 0 - 01 rivm}

100 - 107 ibffin2 (7.0 - 7.5 kg/em?)
with maximum variation 5% between cylinders

3ﬁ33 iﬂ {90 pm} maximum tolerence 018 mm

op.w% M&w -ré-&?*— 0098 inch (.25 mm)

wﬂiudltimu 9 h o b !F&-ul

Skirt bottom 3 0089 inch (.15 mm)

Ring in Top ring !-v'_ j«? 0078 inch (.20 mm}

. gk Sacond ring L0078 inch (.20 mm)

. . Third ring 'L 'f"“ L0089 inch (.15 mm)
Bottom ring vuhs- vo . 0088 inch (.15 mm)
_ Ri e instalied in bore:—
omwuﬁ £ cs, Top e o Lisp %mm Muﬁ.» 0197 inch (50 mm) 2 in
e P- TN [PR -V- P Mt?n fing . ’
a1 T s e

LW T

w ﬂ-o._m%

RT————
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2 Chapter ‘1/Engine
Valves and guidis inch mm
Guide bole in cylinder head ' - - B5118-.5125 13.000-12.018
Guide outer diameter 5139~ 5143 13.062 - 13.062
Guide 1.D. when press fitted e - . - 3158 - 3165 8.022 -8.040
Guide pinch fit in head “ - 00134 - 00244 0.034 -0.062
Valve stern diameter: Inist " - e © 3144 - 3150 7.986 -8.000 .
Exhaust . - 3136 - 3142 7965 -7.980
Stemn/guide clearance: Inlet ... e 00087 - .00217 0.022 -0.055
Exhaust . e ane D65 - 00295 0042 -0.075
Maximum clearance: Wear imit ... o 0069 0.15
Seat angle: Cylinder head .. . 450 t g
Seat angle: Valve face as%ap t 5 :
Vatve maximum diameter: Inlet ., - 1.2568 32
Exhaust - i 1.0830 28
Valve sext width 055 14
Valve gwings Number of coils Free length
: Inch mm
110.000 : . 175 1.8898 48
110.004 8.75 22519 67.2
1100000 .. - - - 8.75 2.251% 57.2
110F.000}  f(nner ... 8.5 1.5827 40.2
120.000 } Outer ... 6.5 1.8465 46.9
Camshaft besrings Camshatt journal Bore diarmeter Fit clearance.
diameter

Chainend ..

Flywheel end .,

Tappats/cam foltowers

Standard
Oversize "
0020 in (0.06 mm}
Owversize
L0040 in (0.10 mm)
Waar limit
Valvs timing
Special timing clearance:  [njet
Exhaust
5’! L i [Inlet opens: BTDC ...
Inlet closes: ABDC...
~ - Exhaust opens: BBDC ...
ky?u' Exhaust closes: ATDC...
Valva clesrances )
Tappets sot cold {early 110,000 angines} ...
Valve lift {110.000 engine): Intet ...
Exhaust
{110.004 onwards): Both'
Valvis rockers
Clearance rocker to shaft: New
: Wear fimit
Clegrance shaft to support: New
Woear (imit
Tightening torques

Main bearing support to crankcase

Fiywheael to crankshaft

Connecting rod big end cap...
Rocker shaft to cylinder head

First pass
Cylinder head nuts ...
Camshaft chain sprocket
O filter cover on pulley
Fan to dynamao shaft

Pulley to flange - dynamo |

Exhaust eibow to head
Sperking plugs

.

1.6919-1.8929 in
{42.975 - 43.000 mm}
8853 -.8661 in
{21.979 - 22.000 mm}

Tappet diameter
8660 - 8653 in
121.996 - 21,978 mm}
8680 - 8672 in
{22.046 - 22,028 mm}
8700 - .B6Y2 in
{22.086 - 22.078 mm}
0032 in {.08 mm)

110.000

018 in {48 mm)
015 in {.38 rom)
g0

70°
50°
1g°

004 in {10 mm)

326 in {8.28 mm)
.324 in {8.24 mm)
360 in {9.15 mm)

e O16-.063mm
“en . 15 mm D059 in}

005 - 035 mm
10 mm {0039 in)

tof. ft
15
23
24
18
w18
w24

Tooe
o192

1.6939 - 1.6954 in
{43.025 - 43.084 mm)
.B580 - 8682 in
{22,020 - 22.053 mmm}

Bore diameter

8670 - 8663 in
{22.021 - 22,0403 mm}
BB89 - 8682in
{22.071 - 22,053 mm}
8709 - 8702 in
(22.121 - 22,103 mmi

0010 - 0036 in
{0.025 - D.DBY mm)
0008 -.0029 in
{0.020 - 0.074 mm)

Fit clearance

00603 - 0017 in
{0.007 - 0.043 mm}
0003 - 8017 in
{0,007 - 3.043 mm)
0003 - 0017 in
{0.007 - 0.043 mm}

1100.000, 110F 000, 110,004, 120.000

015 in (3% mm)
015 in (.39 mm)
250
519
640
12°

006 in (.15 mm}

kgf, m
2.1

3.2

3.3
2.1
2.5
3.3
(18]

35
20
25

25-30
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Fig. 1.2. Station wagon sngine cross-sections
Rear view of 120000 engine.

b. Plan view

e 120.000 angine: Section views through vaive mechenism, fuel and oil pumpe, and distributor.
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Rocker box
Cylinder head

H

2

3 Cylinder head gasket
4 Cylinder hesd studs

5 Crankcase

I T R P T

Fig. 1.3. Sedan cylinder parts

& Cylinders

7 Roacker box gasket

8 Qpen cylinder head nuts
4}

9 Capped cylinder head nuts
{4} under rocker box
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1 Generat description

The engine is a two cylinder air coaled four stroke. Tha two
cylinders are in line, and in the case of the various “Sedan’’
wersions of the cor, are upright. For the station wagon a spaecial
version, the type 120.000 is made with the cylinders laid over to
+he right so that it can fit under the floor. The two cylinder
tarrels are separate individual cast iron castings, and with their
‘ins are very similar t0 those of a motor cycle. They share a
commen aluminium cytinder head, This is held to the crankcase
by eitht long studs, with the cylinders clamped betwsen head
and crankcase, The crankease is-bolted up to form one unit with
~he transmission casing that houses the gesrbox and differential.
Al) these casings are of Bluminium to minimise weight, especially
mportant as the pawer unit is at tha rear. They are die cast, 50
have a good finish and in production can be made to tight
~olerances with minimum machining.

The camshaft is in the crankcase and works the valves
shraugh push rods, :

The cylinder haad, like the cylinder barrels, has large fins for
cooling. The cooling air is guided over these by a cowling that
shrouds the whole engine. The air is blown by a gentrifugal fan
waxial for the station wagon) mounted on the dynamo shaft. The
dynamo and thus the fan is driven by a rubber belt from a pulley
at the resr end of the crankshaft,

The oil filter works by centrifugal action, and is in the pulley
that drives the fan belt, .

The car was first introduced with a capacity of 479 cc. At
that time there was a "Sports” variant, and this included in its
special specification, an engine of 499.6 c¢c. Later the more
oowerful engine used in the “Sports’” was adopted for all cars.
Various detail changes have been made at short intervals, but
with the introduction in 1965 of the type 110F the engines
became recognisably different, One of the main changes for the
‘F* version was the firting of a channet in the joint batween
cylinder head and barrels dowi which any leaking exhaust could
20, lest it reach people in the car through the hesting system. An

improved crankcase breathing system was fitted, in conjunction )

with a larger air cleaner. Double valve springs were adopted. As
the clutch was changed to the diaphragm spring type, the
flywheel had to be modified.

At the end of 1972 the 594 cc engine of the new and larger
126 car was adopted for the 500. Apart from the enlargement of
the cylinder bore this engine ia the same basic design.

The type 120.000 engine of the Station wagon uses the same
rotating parts as the upright engine. But bscause it is laid over on
its side & different crankcase, sump, and air cowling are needed.
The carburettor and distributor are different too.

2 Planning work on the sngine

1 This Chapter covers the sequence for a complete enging over-
naul, Most owners will not need to do such drastic things. To
tackie some particular job the component removal will be found
in the early sections, renovation in the middle, and reassembly at
+he end of the Chapter.

2 The majority of work can be done with the engine in place,
and a lot of {abour is thus avoided. Contrariwise the removal is
not all that difficuit or lengthy, and once a number of jobs need
doing at one session, it may save time in the end to take it out.
3 Removing the engine for the first time will take something
ke 2 hours. Someone used to the job can do it in less than an
hour, unaided. Taking it out with the transmission makes the job
a little slower, and dirtier, as there are a number of components
o he undone underneath. The engine must be removed for work
zn the main bearings and crankshaft, It is recommended no
stternpt is made to remove the cylinders from the crankcase
ntil the engine has been removed from the car. There is insuffi-
zient space around the front cylinder. There is risk of breaking
ciston rings or dirt falling into the crankease. Otherwise all work
zould be done In situ. But it is considered wosthwhile taking the
z1gine out if two or more serious things have to be done con-

currantly, such a3 removing the sump, taking off the cylinder
head, withdrawing the camshaft, taking off the dynamo. It must
also come out to give sccess to the clutch.

4 The decision to take out the engine depends on how easy its
“ifting” will be. Tha ideal way is to pull it out backwards with a
wrokey jack under the sump: This is how we did it. You could
probably get it out by lifting with two strong men. But getting it
back is difficult because the weight must be transferred to clocks
or an ordinery jack underneath, and the engine shd in straight.
With the engine coming out alone without transmission, it is.
lighter, but the clutch and gearbox shaft must be accurately
lined up on reassembly, and no stress put on the latter. Taking it
out complete with transmission is heavier, but nothing is
damaged so easily. It is possible 1o move the engine on rollers,
made from bits of pipe. To push the car forwerd away from the
angine is ancther method, provided the floor of the garage is
smooth land thare is room) and you have enough helpers for the
car to be moved whilst you steady the engine on its blocks,
perched on an ordinary jack. .

& Sometimes engine removal will be dictated by need to get at
the transmission. 1t is possible to remove the gearbox leaving the
angine in place, but this involves much work undar the car, and
will need a good ramp or pit. It is recommended that for work
on the transmission the whole power unit is taken out.

6 The major influence will be the availability of the trolley
jac k With it, engine removal is very simpla.

7 The removal of the engine cover (bonnet} is worthwhile for
quite minor tasks, and of course essential for major ones. To
remove the cover undo the nut on the right hand hinge. Open
the ‘cover and unclip the lead on the left going 1o the number
piate lamp. Support the cover on the knees, and unclip the check
strap from its fixing on the central rear engine mounting pillar,
Press down the right end of the strap where it goes into its siot
on this mounting, and disengage the end of the wire hook from
the slot. New cars may have a little plastic plug under the strap
in the siot to prevent it rattling; this must be prised out first,
Now the cover can be slid along the hinge and taken off. Put it
down on something soft where it will not get scratched, (photosk
8 Should you decide to leave the engine in place, it could stilt
be of help in improving accessibility to remove the rear panel
across the engine compartment. To do this the engine must be
supported by a jack under the sump, with a broad plank between
the two to spread the load and prevent the outer aircooling
ducts on the sump being squashed. See section 4.8.

9 Accessibility can be further improved by removing all the air
cooling systemns cowling. This is described in section 6, paragraph
2 onwards. But it is only worth white when a lot of work needs
to be done concurrently. An exsmple is the overhaul of the
dynamo under the 18,000 miles task and removal of the eylinder
head at the same tima, -
10 Should you decide to remove the engine a point 10 be
considered in advance is what to do with it when you get it out.
Diagnosis and decisions "about the clutch and transmission that
you may be taking out ar the same are discussed in their
Chapters. At the end of this Chapter is fautt finding and diag-
nosis on the engine. Mt is best to try and find out what is wrong
betore work starts, rather than taking it apart to see what is
wrang by looking inside. You want to discuss in advance with
your garage what spares you will need, or whether it is worth
getting a reconditioned engine. The price of these i$ quite reason-
able considering you will get a complete overhaul all to the
makers proper standards. In October 1972 a “bare engine™ was
£38. This is the engine less cylinder head, clutch, starter, -
carburettor or petrol pump. To get the head, an “incomplete
engine’” is needed, costing £52. A reground crankshaft is £6.50.
By the time you have added the costs of pistons and cylinders,
and then other minor parts the bilt rises quickly. Unless you do
the job thoroughly, things like a worn oil pump could cause &
failure again quite soon. Other components like the valve gear
will be noisy. It could have been their clatter that made you take
the engine apart in the first place. The other thing that must
influence your decision as to whether you yourself overhaul the
engine is what you use as a garage. The engine must be rebuilt in



2.7a. Undo the nut on the bonnet hinge
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2.7c. Unhook the bonnet strap

T Piston 5 Smalil end bush-

2 Pixton ring set & Connecting rod

3 Gudgmon pin 7 Big and shells

4 Circlip 8 #Main bearings in their
housings

2.7b. Unplug the number plate light

2.7d. end stide it off its hinges

Fig. 1.4. Moving perts of the engine

& Gasket and seai for fly- 12 Flywhesl securing bolts and
wheel-end masin bearing tab washer

10 Gaskeat and seal for fly- 13 Filywheel securing boits and
-wheel-and main bearing tah washer

11 Fiywhee! 14 Clutch shaft spiggot bearing
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3 clean place tree from dust. You need space to lay out the

zompaonents, and where you can leave them so, undisturbed.
Ztherwise there is risk of them getting muddted up. Furthermore
+ou will need to be able to borrow the accurate instruments
~eeded to measura components to decide what to replace. You
il need 2 inch and 3 inch micrometers for the crankshaft
oumals {or a vernier gauge) and an internal comparitor for the
wylinder bores, {See sections 17 and 18},

11 The previous paragraphs discuss overhaul of a Sedan, with the
upright engine, On the Station wagaon the horizontal engine will
need o come out in more instances. |n many aspacts the engine
on this car is more accessible. But it gats dirtier, and is hemmed
in by dirty body panels. Mt is also very low down, so tiring to
wark on.

12 One of the most frustrating delays when doing any repair is
having to wait for spares. There are many items that you can be
sure you will need, so can buy in advance with certainty. Others
are pretty sure to be needed, and are relatively cheap, so it is
well worth getting them, as the delay and travelling expense
when you do find you need them could cost more. Finally there
are those parts that are more expensive, and tess likely t0 be
needed. As you may have made a sizeable order of other parts, it
is suggested that you ask your garage to take back any you do
not use that are valuable, Check this first. Again, some parts you
ought to get and fit, because with the car in bits, the joint
factors of their cast and likelihood of being near the end of thair
useful life, make it sensible to replace them anyway. On this
basis the list below has been drawn up.

13 Parts essential for reassembly without risk of subsequent
problems:-

Engine gasket set, including:
Cylinder head gasket
Pushrod tube rings

Rocker box gasket

Rocker box stud washers
Carburettor upper gasket
Carburettor lower gasket

Qil filter rubber ring

Cylinder base gaskets

Vaive stem seals

Sump gasket

Timing chain cover gasket

Rear main bearing gasket

Big end self lock nuts

Rubber ring: oil pick-up

Gaskets petrol purap to erankcase
il seal crankshaft, flywheel end
Qil sesl crankshaft, chain end

14 Routine maintenance items best renewed whilst car being
overhauled: .

Spark plugs

Contact breakar points (pair}
Dynemo brushes (set)

Fan beft

Air cleaner slement

15 Items likely to be needed, thersfore worth stocking:

Exhaust valves
Tube for pushrod (replace the shortest or most battered)

16 If the engine is stripped it could wel! be worth fitting, even
though not fully worn out:

Big end shells (pairs) {by siza}
Clutch driven plate




28 "~ Chapter 1/Engine

PART A - DISMANTLING

3 Removing the cylinder head in situ

1 Remove the air trunk from the air cleaner to the carhurettor
by undoing the clips holding on the air cleaner top and removing
the two bolts holding the efhow to the carbursttor. On sarly cars
the stbow can be left in place, and instead the trunk pulisd off
it. Disconnect the breather from the rocker-box near the filler
cap.

Z2 From the carbursttor ramove the fuel pipe, and tuck it away
near the pump whem dirt will not get dowr it. Unclamp the
choke inner cable from the lever on the carburettor, and the
outer from its bracket. Unclip the throttle linkage from the
carburettor, at the rolay lever on the air cowling. Unscrew the
two nuts holding the carburettor to the engine, lift it and the
drip tray undernesth clear.

3 Unplug the plug leads from the spark plugs, and the low
tension wire from the distributor. Remove the distributor cap.
Pull the leads out of their mounting clips on the sngine and stow
them and the distributor cap out of the way neer the coil.

4 Remove the bolt that goes upwards into the distributor to
clamp it to its pedestal, and pull the distributor out of its
mounting. {tt cannot go back the wrong way as the drive tongue
and slot on the shaft are offset).

4 Undo the two bolts on the right of the engine compartment,
and take off the right apron dirt shieid.

€ Take out the two studs holding esch exhaust eibow to the
front and rear faces of the cylinder head. Undo the four nuts
holding the silencer 1o the side of the crankcase, and Hift off the
compiete axhaust,

7 The air cowling must now be freed from the cylinder head.
Thera are two bolts on the left of the cylinder head, close to the
carburettor flange. Two more go into the angine from the front
and from tha rear. Note on the 110F engine onwards, one of
those on the front and one on the rear have the drilling for the
exhaunt blow-by safety system. They must go back afterwards in
the same holes. Then there are four bolts holding the left half of
- the cowling to the right. Three mare bolts hold the right cowling
to the cylinder hsad. Now pull the cowling halves away from the
engine. The distributor had to be removed to give room for the
right section to move.

8 Undo its two nuts and take off the rocker box.

9 From now on lay out all parts in order as you remove them
30 they can go back in the same place.

10 Remova the rocker shaft. This is done by releasing the two
nuts on the long studs that glso hold down the rocker box. The

nuts must be slackened evenly to unload the velve springs. Lift

the racker shaft clear with all the rockers. Cover it with clean
paper 50 that it will stay clean, unloss the engine is oid and full
of sludge, in which case the rockers and shaft will have to be
dismantied for cleaning.

11 Lift out the four push rods. Keep them in order so that they
g0 back whare they came from. It is handy to stick them
through hotes in a cardboard box so they cannot roll about and
get muddied.
12 Pull out the oil pipe sticking up between the holes for push-
‘rods to valves 2 and 3. it is a simple push fit.

13 Gradually unde the cylinder head nuts. They should be
slackened in reverse to the order given in the tightening diagram,
a % turn at a time, until unloaded. Note that four are capped or
domed nuts, and that these go on the studs under the rocker
box, to prevent oil leaks.

‘14 Now comes the difficuit bit. The head is clear for lifting, but
it will be firmly stuck ta the eylinders. These in their tum are
‘less firmly stuck to the crankcass. The crankcase joint must not
be disturbad, otherwise there is risk of breaking the thin gasket
there. Do not turn the engine over, or the pistons will push tha
-cylindars out of the crankcase. Hit the head from the side with a
‘rawhide mailet to break the joint. On no account try to prise
into the cylinder-to-head joint, as the surface will surely ba

ruined. But it is possible to lever the two apart on the cooling
fins, but near their root, whare they are reasonably strong. All
this is difficuit becauss the cowling cannot be pushed back very
far.

" 15 Once the heed is off the engine must only be turned over

when the cylinders ara held down firmly into the crankcase.

18 Lift out the five tubes surrounding the push rods and oil
pipe. If their bottom seals get left behind, fish for them with a
bit of wire. Do not disturb dirt around the bottom of the tube
soats, lest it fall into the tappets.

17 It is recommended that on the Station wagon the engine is
removed to take off the cylinder head.

18 Overhaul or decarbonising of the head is in Section 19, and
its refitting in Section 32.

Fig. 1.5. Engine ancilleries
a. Seden 110 engine mountings

1 Support under treasmission 4 Mounting bracket
2 Rubber blocks 5 Mounting bumg stop
3 Engine mounting spring 6 Pivot
. 7 Mounting swinging arm

b. Engine casings (Sedan)

i Crankcase 5 Sump boit
2 Sump gesket & Drain plug
3 Sump . 7 Timing chain cover
4 Load spreading was here & Crankshaft oil saaf

¢. Mountings for the 120 engine of the Station Wagon

Support under transmission 3 Engine mounting spring
Rubber biocks 4 Engine mounting bracket
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* Fig. 1.6. Cylinder haad nut tightening sequence

Fig. 1.7. Engine without cowling and rocker box
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Fig.1.8 Valve gear
1 Camshaft with oil pump 7 Valve springs with cup
spigatted into the end i and cap

2 Tappeticam followsr & Splitcotters
3 Pushrod 8 Oil ssal for infet
4 Rockers valve . . 4
5. inletvaive 10 Tube with seals -3 - :
& Exhaust valve 1t Valve guide » - - %

Fig. 1.8. Clamp to hold cyfinders after removal of head J
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4 Removing the engine - laving the gearhox in place

5 FRwmoving the engine and transmission complets

1 At the front of the car disconnect the fuel pipe from the
tank, to prevent syphoning when disconnected at the rear,
iphoto}.

2 Uncouple the live battery lead {phota}.

3 Drain the engine oil. .

4 Ar the rear of the car unclip tha plug leads from the plugs,
and remove the distributor cap, unclip the leads from the two
‘U clips on the rear of the efgine, undo the king lesd from the
coil, the low tension lead from the terminal on the distributor
and from the coil and remove all the-ignition leads, {(photo}.

5 Remove the two leads from the top of the dynama. The two
terminal posts are different sizes, 50 the leads cannot be muddled
up, {8 mm and 10 mm spanners), {photol,

§ Undo the clip securing the petrol pipe to the petrol pump,
and slide the pipe off the union on the pump,

7 Unclamp the throttle cable from the relay lever on the air
trunking (8 mm spanner). Undo the upright clamp for the outer
cabie from the air trunking, (8 mm} and coil the cable away to
one side. Undo the choke inner cable from the lever snd the
auter from the clamp on the carburettor, {photo).

8 Unpilug the oil pressure warning light wire from the sender on
the right side of the crankease, {photo).

3 HRemove the apron covering the gap betwean tha right hand
side of the engine and the body over the exhaust {2 bofts),

iphoto},

10 From undemeath the car remove the left hand apron. There
are seven screws halding it to the side of the bodv and to the
rear panel (photo}.

11 Take the weight of the engine on a trolley jack under the
sump, with a plank to spread the load and prevent damage to the
Jouble skin that forms the ducting to btow cooling air round it,
Iphotol.

*2 Remove the two bolts that screw down nnto the rear panel to
noid the central engine mount te it. Undo the nuts on the two
studs sticking up from the timing case cover, and Jift the
zomplete engine mountmg bracket to take out the large coil

pring {photo).

*3 Remove the four nuts holding the rear panel to the side of
he car body. {13 mim spanner). Note under one on the left is the
zarthing fead for the engine. On De Luxe cars undo the boht
sther side holding the bumper sxtensions t0 the mudguard,
‘photol.

4 Pull the rear panel clear, {photo).

*5 Put the panel where the point will not get scratehed.,

‘6 On the starter motor take out the split pin from the pin -

“oiding the cable to the operating lever. Pull out the pin. Undo
™e eloctric cable from the terminal on the starter (13 mm).

17 Undo the two nuts ithree on later cars} holding the starter to
™e engine, anct lift it out.

18 Slacken the clip and take the lamge cooling air intake flexible
Tunk off the ducting on the left of the engine.

'3 Remove the cooling air outlet flexible trunk from the nght af
™e engine.

20 Slacken the four nuts hoiding the engine and transmission
Tagether around the flywhes! housing; the top two first. Then
~amave them, .

21 The engine is now free, and can be drewn straight out back-
wards, Be sure to keep it straight so that ro stress isgut on the
xarbox shaft in the clutch, and put a hand to it so that it will
ot topple off the jack.

22 On the Station wagon there are some varigtions. Six nuts
wecure the rear panel to the body. With the weight on the jack,
mut the jack not lifting the engine, the nuts should be removed
—am the studs holding the mounting to the rear of the engine,
"¢ panal can then be putled back with the mounting still
=ached to it, sliding it off the studs on the engine,

1 Jack up the car to 8 good height so that work undemeeth is
easy. Lower the car onto firm steady blocks. tnsert extra blocks
in case the gthers are not as firm as you thought. The wheels
must be clear of the ground as they need 10 be turned later.

2 Do all the jobs listed in the previous section for removing the
engine on its own except that there is no need to remove the
starter maotor itself after disconnecting the electric and control
cables, nor of course are the four nuts holding the engine and -
transmission together undona.

3 ODrain the transmission oil,

4 Under the car, unscrew the speedometer cable from its
connection to the transmission, {photal.

& Remove the nut on the bolt connecting the gear linkage to
the pushrod into the gearbox, Remove the specisl step balt and
washer, Note the way this washer fits, {10 mm nut and 13 mm

bolt), {photos).
6 Remove the pull off spring from the clutch withdrawal lever,

" Unserew the loek nut end tha adjuster nut from the end of the

eable {10 and 17 mm spanners), (photol,

7 Remove the three bolti (13 mm) from each drive shaft at
both hubs, turning the wheels to gat at each in turn, As the drive
shatft is taken away from the hub remave the spring from inside,
{photal.

8 Remove the two bolts securing the ‘U’ shaped cross member
under the transmission t© the floor beside the suspsnsion
mounting pivots. (17 mm spanner), {photol,

9 The complete power unit 8 now clear. Lower the jack
slightly. 1t should be lowered enough for the front crosemember
ends to pass under the rear suspension mountings. The power
unit can how be drawn rearwards clear of the car. Be careful that.
the transmission does not catch on the control cables that are
still underneath, (photos).

10 Check all the rubbers in the mountings, and note such any
cracked, torn, or perished for replacement.

& Prepatory Stripping - including air cowling and dyneme

1 Split the gngine from the gearbox. Remove the nuts securing
the starter motor to the top of the clutch housing. Remove tha
faur nuts {13 mm spanner} , holding the clutch housing to the
enging. Than lift the transmission clear of the engine. Note that
the drive shafts are still in place on the transmission, The work
on this is described in Chapter 6. If not done bafore, drain the
oil from engine, and transmission, (photos}.

2 Remowe the fen belt. Undo the three nuts clamping the two
halves of the dynamo pulley together. Take off the spacers and
hatf-pulley, then lift off the belt.

3 ' Disconnect tha throttie linkage at the ralay lever on the air
ducting. Remove the two 13 mm bolts holding the air ducting on
the rear face of the engine. Note that on the 110F engine the
boits with a hole for the safety venting for exhaust fumes.
Remove the other 10 mm bols securing the ducting round the
carbursttor finnge and those holding the two hahees of the
cowling togethar at the front and rear of the engine. Undo the
hoit at the bottom of the clamp holding the dynamo to the

. bracket on the side of the engine. Remove the sector of shiald

that is betwsen the dynamo and the mounting biock, and then -
puli cut the pin holding the strap to the crenkcase bracket. Note
that there is a plp on the shield that registers with the hole in the
strap. The complete assemnbly of the Jeft hand air trunking and
dynameo can now be litted clear, {photos).

4 Remove the boit securing the distributor clamping plate to
the crankcase, and pull the distributor up out of the crankease,
If the crankcass is not going to be split block ug the hole for the
distributor with clean rag to prevent dirt going in. Remove the
bolts holding the right hand air trunking to the crankcase and
the cylindsr head. Now lift the right hand trunking awey from
the engine, (photos).



4.1, Take the fuel pipe off the front to 4.2, and the battery lead just in case 4.4. Remove all ignition leads including - 4§
prevant gy phoning the low tension .

4.7. Unpiug the throttie cable at the reliw 4.8, Unplug the oil prassure sender
lever and the choke at the carburettor

4.9, Remove the right apron ove 4.10. From underneath ramove the left 4.11. Take the weight of the engine
the exhaust : apron’

4.12. Unido two bolts into the ganel and . 4.13. Undo the nuts at each side of the 4.14, and pull it off. We hadn’t undone

Two nuts holding the mou on _pear panel the two nuts to lift the whole
the engine d : : mounting, so the spring made it difficu
«
e



Z.4. Under the car undo the speedometer 6.5a. Undo the lever linkage at the gear- 5.5b. It is an unusual stepped bolt. Note
cable box. Check whilst you're there the the way it goes for reassembly

rubber noise dampers on the rod for
damage

=5 Take the spring off the clutch lever 5.7. Disconnect the drive shafts from 5.8. Undo the transmission mounting
and the nut and Jocknut from the the hubs bracket under the floor
cable

6._1a. Take off the starter, {Three studs
on later cars). When the engine is in
the car this can be done reaching
round the right of the engine

P

1 cooling cowling 6.3b. Undo the cowling from the head
engine first disconnect the throttle at the side

2.1b. Unbolt the transmission from the 8.3a. To take off the air
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8.3¢c. and . beck and front 6.2d. and the boits holding the two 6.3e. Undo the bolt under the dyname

6.3¢. Taks put the shield £.3g. Pull out the pin at the top of the 6.3h. The laft cowling with dynamo and
R dynamb.strap fan witl now corne off L

& Nowthatmllnglmhubem clearsd of the cowling the
ﬂw-unnmbadmtuipmrtofunhermrk

G - Befors stripping the angine, rnnsure the value Jift. See
Section 20.9,

7 Mmﬁowﬁn&rh-dlmmbml

1 Aemow the axhaust systom complete: Take out first ﬂu iwo
- bolts fwiding esch sibow to the front end to the rear of the
oylinder: head.. Undo the four nuts halding the silencer bracket to
the side of the crankcase, Lift away the two axhaust pipes with
the sibows still on the ends, the silencer and the bracket as a

unit.

2 Remove the two bolts holding the rocker box and lift it off, .. ]
3 Remove the carburettor, First take off the pipe from the 6.4a, The distributar Is in the way of the
petrol pump to thi fiost chamber, Then undo the two nuts right cowing ...........

securing tha carbursttor 10 the sngine. Lift off the urbumtor
and the bese plate with diip tray, (photos!,
4 Remova the rockers by undoing the two nuuontho:tuds
that hrold the rocker cover. Slackes: off the nuts gradually snd iet
the velve wprings be unloaded pushing the rocker shaft up level
= the two nuts are undone. Lift the rockar sha®t with all the
rockors clesar. Lift out the four pushrods. Keep them in the sama
order a3 they were bafore. It is suggested that you keep them in’
an oid cardboard box, punching four holes through the lid to
kesp them in their correct order. Lift out the off faad pipe that Is
between rockers 2 and 3. This plpe is & simple push fit, {phttos).
5 Undo the cylinder haad hoiding down nuts. Slacken them-in
reverse arder to that given in the disgram. Initisily ondy give one
# %-of a turn at a time, untll all are unioaded, Finally remove all
the nuts. Note that the four capped nuts come off the four studs
Immicla the rocker box. These are nesded 1o stop oll running down - : ;

.4b. with that off and all boits out
the threads, (photos). the right section comes off




Chapter 1fEngino

6 The head is now ready to lift off. If the cylinder barrels are
not poing to be removed care must be taken or they will shiftin
the crankease, and bmak their joint. The engine must not be
turned over or tha pistons will push the cylinders up out of the
crankcase, (photal,

7 A blow from the side with a mallet should bresk the head
joint, On no account try to prise at the joint betwesn head and
cylinder or the surface will be ruined. If jerks and thumps will
not free it 1t Is poasible with care to lever near the roots of the
air cooling fins, where they are strong.

8 Onca the joint is broken lift the head a small way; till the
studs are just level with the head surface. Check the five tubes
are staying behind in the crenkcase. If they go up with the head
they may fall off, They are fragile.

9 Take off the cylinder head, and put it down where the
bottom face cannot get damaged Then take out the tubes,
{photo}.

10 Take off the head gasket, {photo).

11 If the cylinders are not being removed organise clamps to
hoid the barrels down into the crankcese, using odd lengths of
wood ard two of the cylinder head nuts.

12 Assuming you will be removing the cylinders, mark sach
barrel with its cylinder number and frant, so they will go back in
the same position and the same way round.

13 Lift off the cylinder barrats, {photo).

8 Stripping the carmrifugal oil filker

1 If the engine is stitl In the car, and the whole fiter has to be
removed, that is, the pulley taken off the crankshaft, take off
the rear panel as described Tn secticn 4, paragreph 9 onwards.

2 Undo the six bolts {10 mm} holding the cover on the pulley.
If the engine is in the car put it in gear. If removed hold it at the
flywheel end. Put some rag to catch the oil in the filter that will
pour out, (photol.

3 Note the end cover will only go back in one position, the
bolts being unevenly spaced, so the TDC mark will be in the
comrect pisce. Note aiso the rubber sealing ring, which should be
renewed. Scrape out gll the dirt, {photos).

4 If stripping further, bend back the tab washer holding the
hollow central bolt. Remove the bolt {32 mim spanner), (photol.
5 Taks off the oil thrower ring, noting that its concave side is
towards the engine, {photol.

& Pull off the pulley, {photol.

9 Timing chain removal

1 Having removed the oil filter/puliey from the crankshaft as
described above, remove the chair cover.

2 There are two large nuts under the engine mounting and a
ring of smaller ones all the way round. Slacken them all off
evenly, not only to undo the cover gradually as would be
normal, but also because of the oil pressure relief vaitve, (photo].
3 The oil pump is on the end of the camshaft. Outboard of it is
the relief valve, with its spring held by the cover. This spring |M||
push the cover slong the studs, {photol.

4 There are little levers on the links of the chain. These are the
tensioners, On other Fiats they are often on the engine side of
the chain, but on the 500 they sre outside. Also notice the
timing marks on the sprockets.

5 Bend back the tab washers locking the bolits on the camshsaft
sprocket, (photo).

6 Undo the sprocket bolts.

7 Taka the sprocket off the end of the camshaft, {photo) and
then unloop the chain fram the sprocket on the erankshaft. The
holes on the camshaft sprocket are unevenly spaced, so it
cannot b put back the wrong way.

8 The timing chain cover has one of the two crankshaft oil
seals. This should not be reused, Drive the old one carefully out
of the cover.

10 Removing the flywhee!

1 Remove the ring of bolts hokling the clutch cowr to the
flywheel, slacken them all gradually svenly and d;agonally

2 Lift off the clutch, and the driven piate.

3 Bend back the tab washers on the bolts holding the flywheel
10 the end of the crankshaft. Undo these bolts. To stop the

. angine turning over whilst these bolts are undone, stick a screws

driver into the starter ring on the flywhesi, and hold it against
one of the studs for the cluteh cover, on the flywheel housing.
{Photol, .

4 Lift off the Hywhesl, {photol.

11 Crankcase minor components

1 Undo the two nuts holding the petrol pumgp to the erankcase,
and lift away the pump. Note that thore is & plastic dissnce
piece between the purnp and the crankcase, Pull out the long rod
that works the petrol pump from the camshaft on the ather side
of the engine. tf the bush for it on the crenkcass is free, take if
out to prevent toss, {photos},

2 Remove the oil pressure warning light sender unit from the
other side of the crankcase.

3 Turn the engine upside down. Slacken off all the sump bofts
inktially a smali amount. Note that under esch boit is an oblona.
load spreading, washer, (photo}.

4 Take off the sump. ln doing so take care thst the joint
between the steel pressing andt the alloy crankeass is not spoilt.
If it has to be prised off, this must be done very carsfully not to
bend the stedl, or deform the aluminium. The bast implement is
a fiat paint scraper.

& Undo the two nuts halding the oil suction pipe to the timing
chain end of the engine, and remove it. Under the flange for the
pipe is a spacer and between this and the crankcase a rubber

sealing ring, {photo).

12 Camshaft - removal

1 It is usually impracticel to remove the camshaft with the
angine in the car. The cam followers must be held up 1o clear the
cams and distributor drive gesr. The rockers and push rods
having been removed, their own weight would siill drive themn
down. The cowling, cylinder head and rocker tubss being
already removed, the cam followers can be pulled up by a
magnet shove their normal rurning position, where they will
probably wedge. They might even come right out, upwards
However, with the engine out, it can be tumed upside down to
get the cam followers out of the way.

2 The distributor, petrol pump, and timing chain having been
removed as described in preceding sections, the camsheaft is free,
3 Pull the camshaft out of the engine.

4 Push the cam followers out of their holes in the crankcase,
putting themn down in order, 5o that sach can go back in the
same hole. They should come out either way. Reassembly wilt be
easier if they will pass upwards, but they may go more sasily out
through the crankcase, as a lip of dirt at the top may stop them.

13 Comnacting rods and pistons

1 Since the sump has now baen removed the big ends are access-
ible, Slacken evenly and then undo the self locking nuts
clamping the big end beering caps. Throw sway the nuts; new
onas must be used, Lift off the caps. Note the cylindsr marking
number on the side nearest the camshaft, {photol,

2 Holding the assembly by the piston take the connecting rod
out of the crankease. Ona the side of tha big end on the connect-
ing rod is the cylinder number again, matching that on the

bearing cap, {photo).
3 From the cap and the rod take the two haives of both big end



7.38. Take off the rocker box. Undo the 7.3b. Lift t off,

carburettor

7.b. Tak ut the ;ockérs kping

7.4a. Unda avanly the nuts olding )
them in order,

down the rocker shaft and take
it off

7.5a. Slacken the head nuts gradually in .5b. The four capped nu go under the 7.6..Lift off the haad making sure the
reverse order to tha tightening rocker box eylinders and tubes stay behind
saquence in the diagram

) : L+ ? > o )
1.9. Take out the tubes ) 7.10. Lify off the gasket

o,

7.'13. Don't disturly thé eylinders ul'éés'
you have to, Mark thern if you do to
show number and direction




8.2. Undoing the oil filter ' 8.3a. As the cover comes off the sealing " 8.3b, The car we bought had been ne-

ring is revealed. A bit of oil will drip glected. Do not iet so much dirt build
out up as it may break away and get into
. the bearing

8.4. Bend back the tab washer and 8.5. After the hollow bolt and tab " 8.6. Take off the pulley
undo the nut washer comes the concave oil thrower:
‘Note the way round it goes

5 e B
AR

9.2 Slacken all the nuts evenly to sase . 9.3. The cover compresses the spring of 9.5. Bend back the tab washers and |

the cover off the oil pressure relief valve remove the bolts on the camshaft
: sprocket

9.7. Take off the sprocket and unloop 10.3. fter ramlng the clutch unda the
the chain from the crankshaft. The tabs and take out the boits
timing cannot be Jost
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11.19. Undo the petrol pump

i1.3. Take off the sump

hearing shalls. Do not prise them, but slide them mund in the ‘U
of tho bearing, Merk sach one with ordinary pencil on the beck
30 that it will go back in the same pesition,

4 H the pistors are not being repleced do not take them off the
connecting rods. However to remowve them take out one of the
circlips in the piston. Push the gudgeon pin out with the fingers,
if it does not come easily immanse the piston for sbout half a
minute in a soucepen of boiling water. Aluminium expends more
than stesl, so this frees the pin. Put the pin down in such & way
that you wilt. remember which wary round it goes,

5 Note thet the piston was fitted on the connecting rod with its
slot on thia same side as the number on the big end.

14 Cranksheft and main bearing - removal

1 Pull the timing chain sprocket from the end of tha crank-
shaft. This must be kept aquere or it will jam. Some come easily,
but a stiff one will nesd a proper hub puller to pull it squam,
Any fevering must be done evenly; both sides together, {photo).
2 Psize out the woodruff key locating the sprocket on the

. shaft, and put It in 8. mfe place like s jam jar.

; .03 Ifﬂawmeudlymmkmuhommodmpam
with spring oil retaining ring, and the second distance piece,
tohind the sprocket. Their removal now can help main besring
removel; contrariwise their own dxtraction is much essier when
the bearing is off.

4 The main besrings are one pim rings held in hwunp in tha
#nd faces of the crankease.

& Stacken the scraws holding therm, evenly and graduaily. Note
the plates are diffarant, and that on the one at the timing chain
end there are two countersunk screws These two screws go
urcderneath the run of the chain; under their heads are conical
fock washers,

& The bearings are difficult to remove from the crankcase,

11.1b. Teke it off with the plastic spacer

11.5. Between the oil pick-up pipe and
the crankcass is a spacer and soul-
ing ring

- jam, {photol,

11.1¢c. and pull out the push rod

13.1. The big end numbers are on the
carn shaft side ofmpmdrod_

They can be prised out using two Imnombduddu,m
careful not to damage the soft asluminium crankease. Thw L
be maved very evenly, or the bearing will jam, {pbato}; -

7 The timing chain end is complicated by the oil nﬂ'lm
and the distance pieces. The whole smembly has to come s
way alongy the crankshaft, and must be kept aquare, or it

8 The ommmeflvwhaﬂendmbeumdhvphdm
engine on snd, timing chain end down, 30 that the end of
crankshaft takes the weight, This than pushes thé beserdog
housing st the other end out. Be carsful; but the studs: sho
take the weight once the bearing moves befora the shaft gues &y
tar the crank throws damage the beering seating, (photol,
9 Once both bearings are out, push the crankshaft giong inside
the crankcase until thé balancing web ix up one end, then lift the
othar end out of the hole in the crankcass, and clear, threading §
the shaft out. :
10 Do not fer the crankshaft tumble sbout in the. crankcase #
case the soats for the main beering houses are burred, (photo}..

15 Stripping the oil pump

1 The oit pump is mounted on the inside ui’ the timim chgin
cover. It is driven by a slotted drive on the end of the camshaft,
The pressure relief valve is worked by a disc and mrhqmnom-
tric with. the drive shaft, To remowe tha spring-and disc;
comprass the disc against the spring and take aﬂ’ the cin:upoﬂ-
the end of the oil pump drive shaft, (photos). -~ - -
2 The bolts holding the o pump to the tifing dnln m £
now acoessible, and can be undone, Slacken maumw._g
little at a time, and then remove tham,

3 Lift the oil pump cover off the spindle. This will thm show .
the driving spindle driving ore gear, and the drwen gear whasl,

~ There are no gaskets, {photos),



13.2. Take the pistons and rods out after 14.1. A proper pulley may help getting 14.6. Those screwdrivers are pressing on
remowpgdt_he-cylinders. Reassernbly this off. Don’t loose the woodruff key the cover face and may damage it
is different

N . - k3 - ) '
14.7. In the housing of the chain-end 14.8. With the other main out the shaft " 14.180. If the ¢rankshaft falls about in

main is a distance piece with oil re- will hang from the flywheel end. The the crankcase it may put burrs in the
1aining ring, and behind that another shaft may drive the bearing out with- bearing seats

plain distance piece out having 10 use levers

e ——

15.1a. The oil pump in the chain cover 15.1b. Compress the spring to get off
driven by the camshaft . the circlip

15.3a. The oil pump 15.3b. is simply 15.3¢c. dismanted
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4 When reassembiing the pump lubricete ail pam thoroughly
with engine ail.

6 The pump csn be removed with the pressure refief valve stil}
in place; using a spanner rather than a socket to gat st the bolts
behind. However, the purng cannot then be stripped properly for
cleaning. The pump cover has a dowsl 1o iccets it in tha chain
case,

6 In reassmbling the pressure relief valve note that there is a
fongue on the valve which must be aligred with a cut out in the
cover of the oil- pump, otherwise the spring cannot e
compressed to put on the cirdlip.

PART B - COMPONENT OVERHAUL

16 Renovation - general remarks

1 With the components strippsd they can be thoroughly
cleaned arkt then wamined. If the car has beerr run on cheap oil
it will be coversd internally in sludge. All this must be washed
off, and out of kollow sections and oil ways. If the engine Is
clean inside -having besn run on high quality detergent oil do not
immerse components in dinty beths of solvents, loes. dirt is
washed in. Scrape off all remnants of gaskets from all joint
surfaces, Use 8 blunt paint scraper.

2 - A decision must be taken on what must be replaced, This
could ba due to cracks, scoring, or just wear, If things you can
measure or oW erg bad, then this will be indicative that other
companants less easify assexsed are in the same state. However if
things are not too bad the engine could be given an extension of
life by replacing the components subject to the highest wear; the
pistons with rings and the main and big end bearing shells. The

valves will certainly need regrinding, possibly both exhaust valves

need renewing, and the cylinder head refacing, sven ail threel
‘However such a partial refit will not last long if such things az
the crankshaft and cylinders are badly worn, as they will be
warn aval, and the new components will suffer quickly.

3 Some messurements need micrometers, vernier gauges and
the like. On others where clearance is the vital factor, feeler
geuges can achieve a lot. If the feeler set is taken apert individuat
bisdas can be inserted in things on their own, to see how great a

thickness can be put in before the components bacome stiff 1o

mcive,

17 Crankshafi, maina, big ends - overhaul

1 The beering surfaces of the crankshaft Journals and pins
should be biright and smooth. If there are scratches or scoring
they will need regrinding. Measure the dismeters of the bearings
in & number of directions, looking for ovality. if the ovality
exceeds 0.001 in - 6.03 mm) then this is excessive purely as
ovality, but also implies that overall wear will be too much. Take
it to a FIAT sgent, who can arrange the regrinding simul-
taneously with the supply of the main and big end shells to the
suitable undersize. Otherwise you must take It to a machine
shop, who could advise you, and then you order the new shells.
2 If the crankshaft ovelity seems alright you msy be able to
measure the clearance 1o confirm owerall wesr is within the
condemnation limit. it is difficult o megsurd, However, crank-
shaft wear is usually indicatad by the ovality: No ovality means
negligible wear, The sheilc can be assumied to have worn, The
wear limits are given in the spuclﬂcotlorls at the beginmng of the
Chaptar.

3 Look on the old ones for their serial number: to confirm
their size when reordsring. If you are not having the erankshaft
reground this will confirm whether you have e standerd or
urxiersize crankshaft,

4 The malin bearings are supplisd dlieady - prozsed intc their
housings.

& Because the bearings are so easily fitted and are reiatively
chewp it is faisa economy to try and meke do with the old ones.
6 i1 the white metal of the old shelis is badly broken up, and if

" one has to be done, the other must too to match it.

the angine has been knocking badly, and for a long time, thom
this will be confirmation that the crankshaft nseds rsgrméin.
well,
7  The connecting rods need to be straight. It in difficuly
checic them without proper instruments and blocks on a sur
plete. If the angine is just suffering “fair weer and tear’”
straightness can be assuimied. But they shoukd be checked if £
has been any catastrophy such as seizure. If you have not:
experience or equipment, take the connecting rods to your
enginesring works. They can be bent stralght if fauity, $ho
connecting rod be replaced check that the rods are within
{6 grams) weight of each other, {f necessary shave metal off
heavier rod, keeping a smooth shape, from the wide p
whera the shoulders run down 1o the bosses for the bolts,

8 Whilst the crankshaft is out the spigot bearing for the gu
shaft through the clutch to the transmission is accessible. Now
the time to remove the old one shouid it need. replanermnt.

Chapter 8,

18 Cylinder, piston, small end - overhaul

1 The oil consumption and exhaust oil smoke will have g
some indication as to the wear of the bores and pistons.
2 Clesn the cylinders thoroughly inside and out. Caked ol
lacquered dirt left on the cooling fins spoils the air cooling a
At the cylinder bottom is a taper to guice the piston rings.
the bore, This wants t0 be clean and smooth so thet they
slide in easily; emery paper may be nesded. Scrape the ce
off tha unworn lip at the top of the bore so thet its original
can be compared with the worn.

3 Measure the bore dlameters. They will be worn more nw
top than the bottomn, and more across than fore and aft, If
difference between the largest and smallest difension exe
.006 in {.15 mm} then the ovality is excessive and a rebore-
nacessary. [f the bores have any scores they should be rebored; i

4 Chack the cylinder height from its seat an the mlwm
too long the compression ratic wil be too low; this fault
uniikely, but some previous owner may have maghinad off s
metal to raise the comprassion ratio, or the barrels fnay alresd
have besn near the limits and crept slightly. If toc short thm
risk of carbon building up on the piston and causing a foul, 17
they are too short, they must be replaced; again both, not ji
one,

5 Even if the cylinders mey not need reboring it is likety
pistons and rings will need replacing. Thoy will hews: mrn
their outer circumferential surfaces, and where %ha ring congi
the pistan land in its groove.

6 Slide an appropriate feeler srdeway: into the pmon groove:
measura the clearance between each ring and ‘its neighbouri _'
{and {and write down the result to think about fater). :
7 Carefully expand the rings and lift them off the piston. Insert
the piston into the cylinder at its correct axis (stot towards
camsheft side, ie right). Find the fattest feeler gauge that wi
poss betwsen piston and bore with the piston halfway down
stroke 10 get the widest part of the bore. Also measure opposite
the ridge at the top. You have now got the actual claerance;.
the worn bit and the cylinder waar, Take out the pistons,
a piston ring. Push it halfway down the cylinder with a piston, 5%
that it is square. Measure the gap in the ring. :
8 | the clesrance between cylinder and piston is excessive than
the pistons must be replaced, and new rings fitted to them. New'
rings can be fitted to old pistons by specialist firms wiio will
machine out the grooves, which will be worn conical, and supgly
suitable fat rings. But this is not really econornic, The wear llmisa
are listad separately in the specifications. -

9 Note that it is most important if fitting naw pistons in tho :
existing bores that the top ring has a step cut out of its top #
that it will not hit the ridge left at the tap of the bore, Thiswitl
have been left by a worn piston and ring, Should normat.new

- rings be fitted, the foul would anyway cause a knock, bu!t.!

probably also break the rings. Note also that the second and
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Fig. 1.10. Dimensions of pistons, rings, and gudgeon pins, in mm, for 1100000 and 120.000 engines

Fig.1.11 Measuring ring clearance in piston groove

Fig.1.12. Measuring piston ring gap in cylinder bore
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third rings have a special scraping bottom edge. The original
pores have three sizes, A, B and C, which is stamped on the
cylinder top, ) :

10 FIAT supply new pistons (and oversize ones) complete with
rings and gudgeon pin; but not ones with the stepped top ring
necassary if not rebaring. This may persusde you to have the
cylinders rebored. It would make a better job anyway.

11 If the pistons need replacing then the gudgeon pin may be
worn too, Also there is likely to be wear in the small and bush in
the connsecting rod. If the pistons are being replaced it would be
nice to do the same for these bushes and fit new gudgeon pins of
standard size, However it is difficult to fit the bushes, as thay
must be pressed in, then rearmed to size, and finally an oilway
machined in the twop. If you do have the facilities the instructions
are as follows:

Press in the new bush intoc the connecting rod. Than ream it
using an acdjustable reamer so as not to oversize, ta 22.000 mm.
Then cut an cilway in the bush to match tha slot in the connact-
ing rad, This should be milled using a cutter of diametar 56 mm
and width 3 mm. Cut until the centre of the milling cutter is 35
mm sway from the centre of the smal end bush. Oversize

E 7,985 : 1,985 a

sharp penknifae and emery paper 100 into narrow ribbons.
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Fig. 1.13. Dimensions of inlet and exhaust valves and guides

EXHAUST

Fig. 1.15. Valve seat shape

gudgeon pins arg available; but then the old bush must be
rearned out, again wusing an adjustable reamer to take it out 1
the new size. The new pistons will coma with the standard siz®
smail ends, so their reaming presents another problem, Note that

. their bearing is smaller than that in the connecting rod bush t

allow for their expansion. It is suggested that the new bushes and |
standard gudgeon pin is the best choice, Your FIAT agent shoul;
be able to fit and ream them for you. s
If you have to cut the oilway yoursslf without a miller you
rmight be able te drill it if you are careful. Before starting look # ]
the old oilway. Then using a 3 mm or 7/64 in drill make wil
holes at the extremities of the siot, pointing “inwards'” so thilf
the hole is funnel shaped. Break through vary gently to prevent
tesring out bearing material, -
It would help to have a dowel of hardwood in the bush
which to press down. Then drill a5 many more-holes as you ce
fit: perhaps two more, between tha original two. Chisel out tiw
reraining parts between all the hotes, using a sharp screwdrive
in default of a proper chisel. Hf you have s fine file clean up thei
hole with that, but probably you will have to make do with &

28,991

455 2. 112

Fig. 1.14. Dimensions of exhaust valve sgats

Fig. 1.18. Dimensions of inlet valve seats
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9 Work on the cylinder head

't The overhauw! of the cylinder head is much the same whether
¢ has been taken off with the engine in place for 2 "top over-
maul”, or if part of a more general engine rebuild. But if doing
anly a “top overhaul” then it is likely that the soundness of
wacker gear and vatve guides can be taken for granted. :
2 Clean off the general dirt and il from the cylinder head.

3 Prepare a box for the valves and their retginers, The lid of a
mrdboard box can have four holes punched in it to hold the
wives. All must be labelled so they go back where they came
from (see Fig,1.8).

# Place a valve spring clamp round the head and compress the
spring enough ta fish out the two parts of the split cotter with a
small screwdriver. Release the clamp. Take off the cap, the outer
‘@nd inner an later cars) valve spring, arid the rubber sealing ring.
:Early cars have a snap ring as well as the split cotters, but
sealing rings only on the inlet valves},

5 Examine the valve seats for signs of bad pitting, and in the
case of the sxhausts, burning. Check the mating surface of the
head to the cylinder for signs of gasket blowing. With the carbon
il on the head the washing marks of leaks and blows should be
apparent. Such a littte engine is usually warked hard. The carbon
shouid be dry and fairly thin, and look “hot”’; maybe white, but
anyway greyish. [t thick, damp, and soft it indicates too much
2il getting into the cylinders, either up past the pistons, ar down
the inlet valve guides,

6 tf the cylinder head gasket has been blowing {see also
Chapter 2, then the head will need refacing. Either your FIAT
agent or a motor cycle repairer will get this done foar you. The
minimum amount necessary to get a clean flat surface should be
removed, .

7 If the valve seats are hadly pitted or burned they will need
refacing, Again your FIAT garage, or any large repairer will have
the cutters. If you try to de it by lengthy valve grinding then the
valve witl get badly worn, and the seating contagt area will be
oo wide, The refacing operation includes narrowing of the seat
with cutters at 20° and 75°.

8 1f the valve seats are being faced then the valves could be
refaced too by the same firm at the same time. However, if the
head is alright but the exhaust valves bad, then the most
convenient and economical thing to do is t0 buy two exhaust
valves, The inlet vaives are ususlly in quite pood condition,

8 The valve guides will be worn. It is very difficult 1o measurs
the wear, A useful. yardstick is that if you need the crankshaft
regrinding you will nead new valve guides, It is tricky pressing
the old ones out and the new in. It is recommended you get the
FIAT agent to do it. He also will have the experience on which
io judge the wear. The guides wear more than the valve stems so
fitting new valves will not help this much.

10 Having decided what work must be done by a professional,
now clean up the head. Scrape off ali the carbon. Be careful not
1o scratch the valve seats. These are hard inserts, but a small
scratch will be difficult te grind out. The head is made of
aluminium, s¢ soft, and easity cut when scraping, The com-
bustion chambers, inlet and exhaust ports must be cleaned, A
blunt screwdriver and fiat paint scraper are usefol. If using & wire
brush on an electric drill, wear goggles, {photo].

11 1t is after this that the head should be taken for any
machiming, Alsc during the cleaning any cracks will be found.
Should this uniikely event occur the solution must be another
head.

12 Clean all carben off the valves. It is convenient to da their
head tops by putting them {unfixed) in their seat in the cylinder
head. Scrape off all deposits under the head, and down the valve
stem. The rubbing surface where the stem runs in the guide
should be highly polished by wear; do not touch this, but the
part of the stem nearer the head may have lacquered deposits
that can be removed with' fine emery paper. At this stage do not
touch the valve's seating surface. Clean out the ducis for the
gaskit leak safety biy-pass system.

13 Now grind in the valves, Even new ones will need grinding in

to bed them to their actual saat. If the sests nd valvea or just
the one, have been recut, the hand grinding must still be done,
{photo).
14 The idea it to rub the valve to and fro to mate vaive and m i
and give a smooth flat perfectly circular sealing surface. The md
produsct should be matt gray, without any rings or shine worn on
it, The geating surfece should be about midway up the valve's
459 surface, nat at the top which happens if a valve is refaced s
often it becomes small, and sits too deep in the seat.
16 The best tool is a rubber sucker on the and of a stick, Unless.
the sucker is good, ard tha valve absolutely oil free it keepe
coming off.. Handtes that clamp to the stem overcome this, but
thay ara clumsy 1o hold. On no secount use an electric drill; o
to-and-fro motion Is essential. :
16 If the valves and seats have been refaced you will only nud.
tine grinding pasts, If cleaning up worn seats start with coarse,
17 Smaar a little of the paste all round the seat, heing very
careful to get none on the valve stem. Insert the valve in its
placs. Put the valve grinding handie on the valve, and pushing it
lightly down onto its seat, rotate one way then the other, Every
now and then lift the valve clear of the ssat, turn it about haif a
turn, and then carry on, By altering the position the grinding
paste is redistributed, and also the valve will work ail round the
saat and maka it cireular.
18 If coarse paste is usad try and judge the change to fine just
before all marks have disappeared s¢ that they and the large
grain of the coarse peste are ground out at the same time; the
{east metel rubbed off the better, otherwise the seat will get too
broad.

. 18 Tha seat should be a uniform pale grey. Rings sre & sign that

the valve has not been lifted and turned enough. 1f a long grind is
needsd the paste will get blunt, so wipe off the old and smeer on
some new. A spring under the valve head can help in the Iiftmg,
but it is difficult to find a suitabie light onsg,

20 Clean off all traces of valve grinding paste very mcrouthy
Wipe out the valve guides by pushing clean rag through a number
of times. Engine oil makes a good detergent for this, particularly
if squirting through hard with a good oil can such &s a Wesco.
Lsave sverything oily 1o prevent rust (photo}.

21 The valve springs may need replacing. Meagure their height as
they stand free. If they have shartened by 1/16 in or 1.5 mm
they should ba renewed,

22 Reassemble the valves to the head. Use new rubber stem
sealing rings land put the valve into the correct seat; in which
you ground itl). Qi the valve guides, and the valves all over,
before assembly,

23 Insert the first valve in its seat, Put the spring cup over the
stomn followed by the springs, and locate them round the guide.
If the springs have a varying spiral put the end which the spring
coils closest together next to the head. Put the cap on the spring.

‘{Photos},

24 Put the valve spring comprassing clamp round the head and
compress the spring; it needs 10 go just so far that the groove in
the end of the stem is about half clear of the cap. Push the
sealing ring over the end of the valve stemn, and push it down to
the bottom of the narrow part. Put in the two split cotters,
Undo the clamp graduaily, if necessary moving the spring cap
ahout to let is slide up the cotters to clamp them properly, -
{photo),

25 If you removed the cylinder head just for a top overhaul the
cleaning of the head must be matched by removing the carbon
fram the piston crowns. Turn the engine ovar, whilst holding the
cylinders down, to get the pistons to top dead centre. Scrape,
using a flat burat paint scraper or wide screwdriver, all the
carbon and odd bits of gasket off the piston erown and the
cylinder top face, Clean out the groove which is the gasket
blow-by safety passage. When all is clean debriz that has fallen
down between the pistons and cylinders must be removed. Twn
the engine over to lower the piston about an inch. Carefully wipe
away carbon sticking 10 the walls, rubbing gently so as not to
knock aff the carbon on the top, unworn bits of the wall. This
reputedly should be left as it helps the piston seal at TDC. Now
squirt engine oil over the piston to flood the edge. Work the
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19,10, Scrape the carbon off snd clean
up the hwad and valves

19.23a. Put on the cap

piston up snd down saveral times {hoiding the cylinders down
gvery 1ime) to wash the debris out, and finally leeve the cylinder
walls well lubricated.

20 Overhaul of the valve gear

1 The vaive gear from timing chain to rockers works hard,
perticularly on such a small engine, which can expect to spend
much time at high speed. If worn the many components can
create a lot of noise which apoils 2 car when driven gently, and
can bs rather upsetting at speed. The weaar would have to be
extreme before failure occurs. More likely loss of power might
intrude first if the camshaft is badly worn. Then siso once bad
wear, would become more rapid; components would be rattling
about in their bearings, they would loose oil faster than the
reduced flow in the valve gear could replace it, and lower the
overall pressure, The wear limits are quoted in the Specifications,
2 Rockers: N clean due to use of a good vil and timely oil
changes, the rockers should be left assembled when doing a top
overhauwl. At geneval overhaul they should be examined. Remowve
a circlip at one end. Take aach component off, putting them so
that they will go back in the same place. Then put sach rocker
and peclestal back on singly and check for wear, Be careful to get
the component in its proper position. {f the bushes and shaft are
warn to the condermnnation limit then replace the lot. Rebushing
is not recommanded, as the tip of the rocker will be wom too.
This makes it difficult to accurately measure valve clearances.
Once through the hardened outer layer of matal, wear is more
raphd, so regrinding the tip is not recommended. The end of the
adjuster thet sits in the pushrod should be.smooth and shiny,
Pump oil through the oilways of the rocker shaft with & strong
oil can, blocking all but one of the exits. Ol the bushes, and
reassomble the oil pipe union, pedestals and rockars onto the
sharft and refit the circlip.

19.23b. Then springs and cap

19.13. Keep Iiftlng and maving the vahre 19.20. Iean the valves, especiay the
to another sector, so it is ground free
of rings on the seat

stemns and quidas, very thoroughly;
then oil them

19.24. Compress the spring till tha stem
fust sticks out, and put on the rubber
seal, and push it dowwn with the cotters

3 Push rods: Check that the rods are straight. See that tiw
working surfaces at both ends are shiny and smooth, Faulty one
should be replaced.

4 Cam followers/tappets: Chack the bottom surface of thy
tappet is bright and shiny where it is pushed up by the cam. Th
stress is high, and gives rise to pitting, particularly if a poo
quality oil has been used. Replace any that have any pits. /
disintegrated tappet is very bad for the camshaft., Check the fi
of the tappet in the crankcase. If the siop is up 10 the wear Hmi
the oversize ones should be fitted. FIAT agents hade reamers ¢
open out the holes. If they are unobteinable an adjustable on
will have to be used. If allowed to run beyond the waar limit th
rate of wear will incraase, as the sideways load on the tappet wi
tip it over. Burrs or dirt should be cleaned off the top of th
hotes in the crankcase ready for reassembly, so that the tappel
can be fitted quite late in the reassembly process.

6 Sprockets: When new the testh are symetrical, cut 1o a
invotute profile. Most of the wear will ba on one side. Once wor
o that the testh look assymetrical replacement is due, The teet
will be through their case hardened layer so they wear rapidi
The hookad teeth wear the chain too.

6 Timing chain: i the sprockets need replacement then th
chain must be changed too, If the rollers are visibly ridged
should be condemned. QOtherwise the amount of sideways slo
and endways movement needs experience to judge. If the val
gear has been noigy, and there has been a sort of rushmg nois
then change it.

7 Camshaft: The cam profile must be checked by measurit
the valve lift. This is given in the specifications es the axi
movement of the valve with the tappet clearsnce set norm
004 in {.10 mm), If the lift ia .035 in (.9 mm) lgss than new tl
camshaft shouid be replaced, Otherwise power will be lost, ar
again this is # component which has its best wearing metal on tl
outside, If the camshaft baarings in the crankcase are badly wo
reclamation is not economic as FIAT neither sell the undersi

o T T AT .
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bearings nor have the boring tools for opening out the crankcase
to fit them, The snag to running with very worn camshaft
bearings will be the loss of oil pressure in the feed to the valve
gear. As FIAT do not consider any reconditioning necessary
there is no option but for you 0 do the same. Luckily, and no
doubt this iz why the bearings are like this, wear seerms very
little, )

The distributor drive teeth should be examined. Again

exparience, as for the timing chain, is the guide in judging
whether the camshaft needs replacing for this. The cams should
be smooth and shiny. If there are nicks these can be polished out
with a fine abrasive, but it is important to know how the mark
was made or more damage may result. But if there are deep cuts,
as opposed to shallower ones that can be polished, the camshaft
should be replaced.
8 Push rod tubes: The five tubes for the push rods and rocker
oil feed should be checked for cracks or dinges, particularly in
the concertina sections at the end. It is probable that at |least one
will nead’ replacement. If the tubes are shortened they will not
seal properly at the ends, and give oil leaks. Use new seals at the
two ands. .

21 Oil pump overhaul

1 The oil pump should only be suspact for wear at very high
mileages, or after some abuse, which would be indicated by such
things as the crankshaft needing regrind to tha seeond undersize.
2 The specifications and wear limits for the pump are difficult
to come within inch limits due to small tolerances expressad
originally in metric measure. .

3 M wear is bad the two gear whesls need replacing. In extreme
cases the pump cover plate and the timing chain cover will need
replacing,

4 The backlash between the gears must not exceed .20 mm.

5 New gear wheel width is 10.00 to 9.978 mm. if it is less than
9.95 mm they must be replaced.

6 Side clearance between gears and cover should not exceed .12
mm. This is not a common problem, but after high mileages may
oceur, {n addition to the gears the chain cover with single feslers
packed inside to see what size will fit yet the pump still turn.

7 The clearance between the boss on the pump cover plate for
the gear shaft and the inside of the pressure relief valve that seats
on it should not exceed .15 mm. H necessary the cover plate and
valve must be replaced,

22 Flywheel overhaul

1 There are two things to check; the clutch pressure surface,
and the starter ring.

2 H the clutch has been badly worn, or badly overheated by
slipping the surface on which the clutch presses may be scored or
cracked. This would wear & new clutch plate rapidly, The
Hywheel should not be skimmed to remove these, but replaced.
This should-be a fairly safe purchase frem a car bresker,

3 Wear on the starter gear ring should not be bad, as the starter
is the pre-engaged type. Check that thers are no broken teeth, or
burrs. 1f there is a bad defect a nw flywheel is required, Minor
blemishes can be fited off.

PART C - REASSEMBLY

23 Preparation for reassembly

1 This is the stage when cteanliness is vital. The work area must
be clean, with no risk of dust blowing about, The surface should
be coverad in a few layers of clean newspaper,

2 The components should be colected in order of assembly,
All old ones replaced should be put away so there is no risk of
muddle.

3 Al parts must be well lubricated, so that when the engine

first starts the relatively rough and tight new parts will not be
harmed, remembering that it will be some seconds before the oil
pump fills the empty oilways and supplies pressure, An oilcan
filled with engine oil will be necessary throughout assembly.

4 All tools should be laid out in order ready for quick use.
They must be clean, or grit will be transferred into the engine.
The toois shouid include a torque wrench.

5 Clean, fluff-free, rags will be needed for wiping components
and your hands, that may have attracted some dirt.

6 In general, all components must be tightened gradually
evanly and diagonally, to pull them squarely into piace. All nuts
or bofts should have some locking system, either spring washer,
self lock washer, locking tab, lock nut, or a self-lock nut. All
locking washers or tabs must be in good condition, Self-tock nuts
are unsafe if used a second time.

24 Crankshaft and main bearing assembly

1 Fit the new ail seal to the flywheel £nd housing. It should be
fitted with its lips facing inwards. It has to be driven in by
hammering, but not with direct blows. H the old seal is relatively
undamaged it makes an excsllent intermediary, Otharwise use a
soft faced hammer. Fit the paper gasket to this housing,
smaaring it lightly with grease to hold it in place.

2 0Qil both main bearings and the shaft journals.

3 Thread the crankshaft into the crankcase, not leiting it hit
anything, An assistant will be useful to hold it.

4 Put on the chain end main bearing, turning it so that the flat
part of the rim is lined up with the bottom face of the crankcase.
Tap its housing into its seat in the crankcase, just as far as it
easily goes at this stage; enough 1o hold the crankshaft,

5 Now very carefully thread the other bearing assembly over
the flywheel end of the shaft. The oil seal is vulnerable. If the
crankshaft is kept up the chain end of the case the seal will not
have to climb onto the shaft unti! the bearing housing is seated
in the crankease, and all held square. Again line up the flat on
the bearing housing with the crankcase bottom face, {photo).

6 Tap both bearings housings fully home, carefully end evenly,
Check nothing impedes their movement, but before they are
fully home, as soon as they will reach, insert all the bolts and
screws into thair threads. Once the housings are home, tighten
the bolts, using the torgue wrench {these bolts are not done up
at all tight). Remember at the chain end the conical washers
under the countersunk screws, in the cutaway parts, {photo),

7 Move the crankshaft to check it turns fraely,

25 Connacting rods, pistons, cylinders, big ends - assambly

1 It.is assumed all clearances, gaps and fits of old and new paris
have been checked during the overhaul stage.
2 Fit the rings to the pistons. Slide them carefully over the

- crown with the least possible stretch, and steadying your fingers

on the piston to keep them ciose and prevent jerks. Make sure
they are in the right order {so put the bottom one on first), and
the right way up, remambering the oil scraping cuts underneath
the second and third, and if you are fitting a stepped top one,
the step on top.

3 Fit No. 1 piston to No, 1 connecting rod, and if old parts,
using the original gudgeon pin, The slit in the piston has to be
the same side as the cylinder number on the big snd. Put one of
the circlips in the piston small end. Then heat the piston ina
saucepan of boiling water for about two minutes. Oil the
gudgeon pin and small end bush in the rod. Take the piston out
of the water, shake drops off it, hold it for 8 moment to dry,
squirt ol into its bushes then quickly line it up with the connect-
ing rod and push the gudgecn pin and along until it reaches the
circlip at the far end, It will quickly cool and the pin become too
stiff to move. Now fit the second circlip, {photos).

4 Turn the piston rings round in their slots so that their gaps
are.on the far side of the piston from its slit, {photo).

5 The piston slit is on jts lightly {oaded side; the thrust is the



- Fig. 1.17. Diagram for connecting rod and piston orientation
when assembiing enging

ROTATION DIRECTION

C/ROD NUMBER EXPANSION SLOT

FLYWHEEL END

CAMSHAFT
CYLINDER No. 2

O

__TIMING CHAIN END

Fig. 1.18. Connecting rod and piston erientation for 120.000 _'

of Station wagon

CYLINDER No. 1

24.5. Line up the flats of the main besr-
ing hausings with the sump face

24.6. The bolts go into the aluminium case,
so only tighten them to the specified
tarqua, and use spring washers

25.3a. Piston siit and nusmber on big end
go the same, camshaft, side.
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sther, The gaps in the piston rings will be deep inta their grooves
as the piston is pushed over against the cylinder wall.

6§ The next thing is to put the piston into the cylinder, Doing a
complate overhaul these are off the crankcase; this is easier. Oil
the cylinder bore. See from the markings which is the “camshaft
side”, then put the cylinder on the bench upside down. Oil the.

piston and rings., Keeping the rings correctly placed, now invert -

the piston and enter its crown into the bore at the carrect orien-

tation of slit on the camshaft side. Hold the piston firmly

because of the lopsided weight of the connecting rod above, and
get it square to the cylinder. Lower it into the eylinder till the
first ring enters the taper. Squeeze the ring with the fingers; push
onwards gantly pulling back the fingers as the skin gets trapped
by the ring. Slide the piston on into the bore, and repeat for the
ather rings. If the rings do not enter the bore readily; stop. You
will need some sort of clamp. It depends on your fingers, but the
rings are fragile, and at this stage it would be a great nuisance
and delay getting anather new ring on its own, {photos).

7 If only a partial overhaul is being done then the rods will be
still on their big ends in the crankease, This means the cylinder
must be lowered onto the piston. This is more difficult, The
piston tends 10 wobble about ©n the connecting rod, 50 it is very
difficuit to hold it square. In this case a piston ring clamp is even
more valuable. Use a proper one, or else a 3 inch hose clip of the
“Jubilee’* type. Tighten this gently; just enough to make the
rings small enocugh to fit into the bore; yet loose enough 1o let
the piston push out of the clip, as the cylinder is slid on, {photo).
8 Place a new gasket round the base of the cybinder, lightly
coating it in grease, {photo),

9 Prepare the big ends for reassembly. Wipe the shells and their
seats in the rod and bearing cap. Alt must be clean and free of
fluff ar oil Slide the shells into pasition. It will be seen that the
shells stick out a Httle proud at the bearing faces. This is 56 they
will be nipped firmly into place when the cap is tightened,

10 Oil the crankpins and the bearing surfaces of the shells. Oil
was not wanted behind the shell to allow them to seat in snughy.
11 Fit the assembly of cylinder, piston and connecting rod to
the crankcase, again checking the piston slit and big end numbers
are to the carnshaft side. $Seat the cylinder barrel down on the
crankcase from above. Then from below put the big end-on the
crank pin, {photos).

12 Fit the big end cap and naw self locking nuts. Tighten evenly
to tha specified torque, {photos).

13 Hold that cylinder down onto the crankcase, and turn over
the engine as a check.

14 Repeat for the second cylinder,

26 Crankcase minar campaonsnis - rgassambly

1 Refit the oil suction pipe with its distance piece and a new
rubber ring.

2 Smear grease on the new sump gasket and fit it to the
crankcase,

3 Put on the sump, Under the bolts shoukd be the load spread.
ing and the spring washers, Tighten eventy and diagonally,

4 The engine is now easier to work on as it can be stood on the
sump, .
5 Refit the oil prassura sender unit to the side. o
6 Fit the petrol pipe iong actuating rod {and its bush if this was
a locse fit and came out).

7 Fit the first gasket, then the distance piece, second gasket,
and then petrol pump, Grease both gaskets,

27 Flywheel - refitting

1 a.new spigot bearing is being put in the end of the crank-
shaft for the quill shaft through the clutch install this (see
Chapter 6).

2 Put the flywhael on the end of the crankshaft,

3 Fit the bolts with the tab washers underneath.

4 Tighten the bolts to the specified torque, and bend over the
tabs to lock them,

28 Qil pump - remssambly

1 - Oil the two pump gear wheels liberally and put them in their
recess in the timing chain cover,
2 Put on the oil pump cover (there is no gasket). A dowai

- locates the cover.

3 Fit and tighten evenly the balts.

4 Fit the pressure relief valve, alighing its tongue with the
groove in the pump cover boss, (photo).

6§ Put on the PRV spring and disc. Compress the spring by
hand, and fit the circlip.

29 Camshaft

Oil liberally and put the camsheft into its bearings on the
crankcass, {photo).

30 Timing chain - reassembly

1 Lubricating each as they are fitted, put the first distance

piece on the nose of the crankshaft, and then the second with its

oil sealing ring: the plain side should be outermost (photol),

Z Fit the woodruff key in its slot, and then slide on the chain

sprocket.

3 without the chain, put the ‘camshaft sprocket empovarily in

place, and bolt it up toosaly, (photo).

4 Turn the crankshaft and camshafts to get their sprocket

marks lined up.

£ The marks should be close to each other, and in jine with the

shafts’ centres.

B8 Ramove the camshsaft sprocket again. Now oil it and the

chain, and fit them, looping the chain over the crankshaft
sprockat. The Jittle tensioning levers on the sprocket should be

on the outside.

7 Fit the bolts with their lock tabs to the camshaft, tighten

them and bend over the tabs, {photos).

8 Fit the new oil seal to the chain cover. Tap it in gently and

evenly with a soft hammer, the lips of the seal being inwards, If

you have not got a soft harmmer use some intermediary such as

the old seal.

9 Fit the chain cover gasket over the studs on the end of the

crankcase. )

10 Fit the cowver. Tighten all the nuts evenly to draw the cover

down (evel as the PRV spring is compressed.

31 Qil filter - reassembly

1 Fit the fan belt pulley to the crankshaft.

2 Put on the oil thrower nng, with its concave side towards the
engine,

3 Put on the tab washar, then screw in the hollow bolt, Tighten
the holt to the specified torque. Bend over the tab msher to
lock it.

4 Fit a new rubber ring and then put on the oil f:!ter cover to

the pulley, making sure all is quite clean,
5 Tighten the bolts evenly and diagonatly.

32 Cylinder head - replacement

-1 Have 2 final wipe ciean of the head, the piston crawns, the

tops of the cylinders, and the cylinder bores, Put a little clean oll
on the bores,

2 Lubricate and insert the cam followers/tappets into thsir
holes in the crankcase,

3 Fit the new cylinder head gasket, smearing it lightly wi‘[h
grease, {photo).

4 Fit new seals to both ends of the tubes for push rods and oil
pipe, and install the four pushrod tubes. Put the rocker oil pipe



it cools

25.6a. To be sure of not breaking rings,
for which you have no spares, use a
clamp {or a large hose clip}

25.8. Stick a new gasket to the cylinder

with grease

25.12a. and the cap

26.3b. Heat the piston in boiling water
and push the gudgeon pin before

25.8b, Qil and invart the cylinder. Push

the piston from the clamp into the
bore

25.11a. Lower the cylinders into place,
in the right position; as you originally

marked them; big end aumber and
piston 5iit nearest the camshaft

25.12b. Bur liberally oil the bearing as
the conrod and cap are fitted round
" the crankpin

o 25
Sesiiead
ISR TRERIE

25.4. Put the ring gaps on the piston
thrust side [na stit) spread over about
200_ 0il them

25.7. If the crankshaft and big ends have
not been disturbed put the cylinders
onto the pistans: hold the latter to

stop them wobbling

25,11b. The shells must be clean and dry
when fitted in the conrod

PO RN

25.12c. Tighten the nuts evenly,
gradually, and finally to 24 Ib ft
{3.3kgm}



28.4. Tighten the flywhesl nuts and lock 30.1. On the crankshaft goes the plain

their tab washers distance piece, then the one with the
sealing ring, plain side out, followed

by the woodruff key and-the sprocket

W -

i

4

30.7a. The bolt holes are unavenly spaced so  30.7b. It should end up with the marks

34

303. Befare putting on the chain put the

sprocket on alone and turn the shafts so it only goes one way on the sprockets in line and the
into alighment .

chain tensioning levers outward. Now
bend aver the Jock tabs

32.3. Fit the gasket . 32.42. New seals to the tubes
cage

.: \'% '\ﬁ.i' g N
32.4c. Put the oil pipe in place followed « 32.5a. When the head is about to reach 32.5b. Don't force them head down or
by its tube the tubes peuse to guide them in the tubes will be shortened. Once the -
' head is down all should turn stiffly
indicating all are the same length  *°
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on its hois In the biock, and then add its tube, {photos).

& Lift on the head. Lower [t down the studs til} these just
about to appesr out of the holes in the top surface of the head.
The springinass of the studs witl probably hold the head thers.
Check all the tubss ars straight, and lined up with their holes in
the head. Lower the head slowly making sure the tubes don't
foul, as they are delicate, and could be shortened by heavy
pressurd, The hsad should go down easily, so do not forcs it.
‘Once the hesd is sitting on the gasket try 10 turn the tubes round
in their seat, Ali shouid be squally stiff. If any 2rs more free
than the others it indicates they are shorter. Lift off the head
again, and stretch the short tubae. This can be dons by working
the end of the tube with a thumby; push the end of the tube to
one side; turn the tube around and push again, gently easing the
concertina section out bit by bit all the way round. Repest for
the other end of the tube. Then try assembling it again, {photos}.
6 Fit the cylinder head nuts, with their flat washers under-
neath, The four capped nuts go under the rocker box. Tighten
the nuts gradualiy, in the sequence shown in the diapgram. With
the torque wrench bring the tightness first to 12 ib ft. Then go
raund again for a second pass to bring them to the final specifi-
cation tightness of 24 Ib ft., (photo).

7 Turn the engine over to see that it can ratate praperly,

8 Block up the carburstior liole with clean rag.

9 Fit now sperk plugs.

10 Insart the pushrods in their original positions.

11 Guide their hottom into the seat in the tappet.

12 On ths rockers undo the locknuts and stacken the adjustmant
by screwing the adjusters as far as they will go into the rockers.
These wilt maka it easier to bolt down the shaft,

13 Put the rockers in place on the head, guiding the top of the
oil pipe inta place in the centre, and sitting all the rocker screws
in the pushrods. Fit the flat and the spring washers, then tighten
down the nuts to pull the shaft down paralle] to the head as the
valve springs are compressed.
14 Adjust the tappets. See the 8,000 rnile task in Routine
Maintenancs, item 9, (phato),

16 Fit the new rocker box pasket. Ag elsawhere. do not use
jointing compound, but grease may be useful to hoid it in place,
Check carefully that it is under the rim of the cover all the way
round, Once it hes been compressed, it will go back more readily
after subseguent removaiz, Flt new sealing washers and then the
NUtE 1o the two studs.

18 Reflt the exhaust. See Chapter 2. Use new gaskets between
the elbows and the hesd. First tightsn the nuts and bolts finger
tight. Then tighten those nuts holding the silencer 10 the crank-
case proparly, and last do’ the bolts for the elbows to the head,
17 Refit the cerburettor, using new gaskets between the head
and the drip tray, and that and the carbursttor. if the aircleaner
olbow has been removed from the carburettor, cover the air
intake with clean rag, {photo).

18 If the twed has been removed with the engine in place in the
car complote resssembly. Refit the cowling on both sides of the
engine, not forgetting the bolts hidden behind, Check the two
drillad boits for the axhaust blow by safety system are in the
right places. Connsct the fue! pipe and throttie linkage. Refit the
choke inner and outer cables. Check that the lever in the car
maoves that on the carburattor through its whole range,

19 Refit the distributor. 11 s asumed the points were renewect
and st previously. Now resst the timing. Ses Chapter 4. Refit
the distributor cap and jeads. Fit the air cleaner. Refer to the
starting procedures in Section 38.

33 Air towling and dynamo - refitting

1 Fit the right section of the cowling, installing all boits finger
tight, -

2 Fit the air duct 1 the sump.

3 Fit the dynamo to the left section of cowling, tiphtening
thoss bolts. Install the left section of cowling on the engine,
Again leave all bolts finger tight.

6 Check the drilled boits for the exhaust blow-by safety system

are in the correct holes. )

6 Fit the sector of shield between the dynamo and its
mounting, locating the pig in its hole. Fit the dynamo strap, pin
at one end, and undernsath the boit, with the serthing strip,

7 Now tighten all the cowling bolts,

8 Fit the fan [see Chapter 2).

9 Fit a new fan belt. Initially put four spacers batween the m
halves of the pulley, and the ona ring outside, and fit the SpringE
washers and nuts. Chack bait tension and adjust as necessary,

10 Connect the petrol pipe from the pump to the carburettor,
and the throttie linkage from the relay laver on the left cowling.:
11 Fit the distributor. It is assumed this was overhauled-
separately and the points heve already been uet. Now sat the
timing {see Chapter 4}.

34 Replacing the enging - lexs transmission

1 Refit the clutch to the flywheel (see Chapter 5).
imperative the clutch plate is accurately centred.

2 Put the gearbox in neutral.

3 Put the wooden biocks on the trolley jack and tha englne on
the blochs. '
4 Move the engine into place. Adjust the height of the jack and-
tilt the engine to get it accurately lined up,

6 Slide the angine in. Turn the crankshaft over using a 10 mm
spanner on the oil filter bolts on the pulley to sllow the quill
shaft spiines to enter the clutch, whilst pushing the engine bacik,.
Push the engine right onto the transmission. Take cara no weight
goes on the quill ghaft, moving the engine about gradually if PL
doss not appear 1o be properly fined up.

6 Fit the nuts holding the engine to the transmission with ﬂlt'
washars and spring ones. Tiphten evenly.

7 Install the rear panel. Fit the nuts to the studs, remembearing
the earthing strap from the engine on the left.

8 Refit the spring to tha panel, and then put the rear mounting
assombly on the studs on the anging, Fit and tighten those nuis.
Then bolt down the swinging arm to the rear panel.

9 Lower the jack and pull it ciear,

10 Refit the starter motor 1o the engine.

11 Now follow the next section, Section 35 from parauraph i1
omwands,

36 Repiacing the engine - with transmission

1 Refit the clutch to the flywheel {see Chapter B). Ensure the
clutch driven piate is correctly centrad and the right way round.
Tighten the bolts gradually and diagonally.

2 Offer up the transmission to the engine. Siide the quill shaft’
through the clutch, turning the transmission slightly 1o allow the
splines to anter. Fit the flat and the spring washers, and then the
nuts, tightening evenly. Fit new mounting rubbers o the
mountings reedy for instatiation,

3 Fit the starter motor,

4 Put the wooden blocks on the trolley jeck, and lift the
complete power unit onto them. Raise the jack and sfide the unit
into position. Adjust till it is at the right height. Check no
controls are tengled up with the front end of the transmission
underneath.

6 Underneath fit the two bolts hoiding the bracket under the
transmission to the floor, leaving them finger tight for now.,

6 Install the rear panel. Fit the nuts to its studs remembering
the earthing strip from the engine on the left, (photo).

7 Refit the spring to the panel, and then the rear mounting
assembly to the studs on the engine, Fit and tighten the nuts on
it. Lot the weight almost completely off the jack, Boit down tha
swinging arm of the mounting to the rear panel, (photos},

8 Go under the car again. Tighten tha bracket to the floor,

9 Still under the car reconnect the speedometer cable, ansuring
it Is clean. Grease the threads and reconnect the gear linkage and
clutch cable, Refit the clutch pull-off spring. Adjust the clutch
padal free play {% inch). Put molybdenam disulphide greass



!pkand'

O mm
e quill
} back.
weight
W if it

th flat
bering

mnting
I nuts,

pering

ming
M on
nthe

.l.ring
e and
urtch _

32.6. The capped nuts go under the 32.14. Fit tha rockers and adjust the

rocker box. All the nuts must be tappets before you forget. .006 in
tightened in the sequence, and grad- {.15 mm}
uafly .

35.6. Putting back the engine is the - 35.7a. Put in the coil sprin, tighten the

raverse of taking it out. Don’t forget mounting to the engine: leen take
the earthing wire to the panel stud most of tha weight off the jack and

on the left let the spring hold it.

32.17. New gsskts under and abové the

35.7b. Then fit the bolts holding the

drip tray

mounting to the panel

35:9 When cupiing p the clute cable 35.15. Remember the bumper axtensions 36.1. All should now be back. Is it?
and spring set the free play at the pedal on the S00L Check carafully
w0 % inch

A

and underneath

36.5. Start up and check for leaks on top 36.8a, Put on the bonnet 36.8b. and go for a short, gentle, test

and recheck

-t Ao U TR o ovmy .-
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insice on the aplive of the shaft in the coupling, insert the little
spring, snd reeetwirct the drive shafts, (photo),

10 Lowerthe ek and pull it clesr from under the engine,

11 Reconsee the starter electric cable,

12 Connect the dtarter control wire, Put the pin. in the
appropriste hole in* ﬂn lever to remove lost motion, and fit the
split pin.

13 Connect the air tmnln to the outlet on the right and the inlst
on the lefs,

14 Refit the right apron {two bolts).

15 Under the car refit the laft apron. On De Luxe cars bolt the
bumper extensions to the mucguards {photo).

16 Plug the oil pressura warning light wire into the sender.

17 Refit the throttie cable to the relay tever. Pull the inner cable
out to ensure the pedal is at the closed position. Get an assistant
to press the padal when you have fixed it whilst you check at the
carburettor that full throttle is obtainable.

18 Reconnect the choke cable. Adjust so that the lever in the car
gives the full range of movement at the carburettor.

19 Refit the pstrol pipe into the pumgp.

20 Connect the two leads 10 the dynamo,

21 Fit all the ignition leads and the spacers on the plugs. Wipe
the inside of the distributor clean. Fit the rotor arm and the
distributor cap.,

22 Fill the sump with ofl. Check the transmistion was filled with
oil before fitting.

23 At the front reconnect the battery and the petrol pipe out of
the tank.

24 Jack up the car, and take out ths supporting blocks, and
lower onto the wheals.

38 Final assembly and starting up

1 All should now ba resdy for the moment of mning up,
Check:

No bits left over!

Oii lwvel and fuet

Carburettor initial settings {Chapter 3)

Battery in good order

Fan belt and tension

A general look at all nuts, boits, wires etc, [photo}
2 The angine will have to turn over guite a time on the starter
1o pump fuel up o fill the flost chamber. As soon as it starts
chack it is running smoothly and keep it a bit above iile speed;
but not fast. Check oil and charging warning lights have gone
out.
3 With it still running on the “choke’. go quickly to the rear
and check there are no disastrous lesks, particularly from the oit
fittor or fusl system.
4 Set the throttle stop to give a fast idle, and then close the
“d’oh". :
& Listen to the engine for axhaust leaks; or nasty noises. Watch
for lesser leaks, {photo},
6 FRun for ten minutes then adjust idle for correct settings.
Switch off.
7 Check all nuts and bolts for tightnm especialiy:

Cylinder head nuts, in usual order and correct torque

Exhaust

Carburettor

Cowling

Engine mountings to panel and the cross member under the

car

Panel mounting to body

Battery terminals .
8 Refit the bonnet and conner:t up the rear number piate light,
{photos)..
9 Go for a short road test. Then again recheck for leaks and
tightnegs, &n the same companents.
10 Aliow the engine to cool and check the tappets,
11 The engine wili now need running in. This involves light load
and the avoidance of high speed whilst components wear off
their roughness and “shrug” into piace. As they are 2 bit tight,

they might get too hot at speed. Check for leaks and loosenass,
Change the oit at 400 miles to wash out odd bits of dirt and
abbraded metal from the running in. Gradually increase over the

first 80O miles the work you ask the engine to do. i

PART D - ADDITIONAL INFORMATION

37 Special instructions for station wagons

1 In Part A of this Chapter the spacial points to watch when: }
removing the station wagon engine were mentioned, but the 3
work on the engine described in Parts B and C assumaes the mors
common upright engine. The major components of the
horizontal one are all the same, s0 the averhawl procedures for j
them are similar, save for the sllghtly less convenient shape of -3
the crankecase. :
2 The auxiliary drives to the oil pump and distributor art ]
different. The distributor sits on top of the timing chain cover,
on & vertical shaft driven by a gearwhesl on the end of the
camshaft, The oil pump is at the bottom of this vertical shaft, |
The pressure retief valve is in tha end of the cemshaft, so the .
same instructions for removing the chain cover apply. 1
3 The petrol pump is on the left end of the chain cover. It musy 4
be removed before the cover, so that its actuating rod will be |
disengaged from the camshaft. As in the upright engine there is :
the long pushrod across from the pump to the camshaft. When
replacing the cover take cere the teeth of the vertical shaft -
angage in the camshaft gear wheel.

4 The rocker box is heid on by a single large spring wire clip, ]
5 The exhaust pipes lead straight from the roof of the cylinder 4
head, without the intermediate elbows. 3
6 Preparatory stripping is different due to the different cowling {
for the sir cooling system. the fan and the generator. See the 4
diagrams in Chapters 2 and 8. :

DIAGNOSIS AND FAULT-FINDING

1 Scaope of disgnosis

1 Though nominally part of the engine Chapter, diagnosis and
fault-finding cannot be dissassociated from the problems of o
components the subject of other Chapters. The matter is thens- |
fore covered mast fullty here, and only narrowly in the othir
Chapters.
2 The word ‘diagnosis’ is used to refer to the consideration of }
symptoms of major mechanical problems, such as nonu E
implying sxpensive repeair or overhaul is needed,
3 ‘Fault-finding’ implies the tracing of a defect praventing sorne
component from functioning. !
4 Defects can often ba cured by Juck, At other times there is |
no defact, merely a foolish mistake has been made. For exampie
the engine may now start because the rotor arm has been left
out, but proper disghosis or feult finding requires knowledge s
ta how the thing works, and its construction. Experience halps s -
lot, for then symptoms can be recognised better. Symptoms. -
must be considered and tests made in an orderly and logical way,
step by step. to oliminate possibilities. Beware the dagmatic

mputed expert. The true axpert is usually non-committal untit.
proved correct by actuaily finding the fauity cornponent or |
effecting a eure. You need patignce.
B Many obtuse defects defy diagnosis by garages as thoy cure -
thernselves terporerily whan the car gots there. The owner who
cures his own has a great advantage over the garaga mechanic a§
he lives with the symptoms, He knows how sverything has basn
functioning in the past; and mey have some item on hh
conscience, such as plugs overdue for cleaning.
6 Tha subject is dealit with as follows:

Fault-finding - engine will not run

Fault-finding - engine runs erratically-

Diiagnosis of knocks and noisas.
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2 Faylt-finding - engine will not run at all

1 Problems in this section will occur under two main circum-
stances: either when you come to start up the engine initially; or
when previously running satisfactorily.

2 Under these circumstances there are many possibilitigs, so the
elimination system in the diagram should be followed, )

3 Stoppages on the road have been found from large samples of
breakdowns to be most often an ignition defect, The diagram
thersfore at an early stage aims to eliminate the fuel system.

4  Failure to start from cold is usually a combination of damp
with dirt, weak spark because of overdus maintenance of the
ignition system, and a weak battery.

5 Therefore in deciding to treat the car’s temperament as a
‘defect’ may be misleading. On a cold damp day it is often best
o try a push start before going into the fault-finding sequence,
The slightest lack of verve in the way the starter spins the engine
should therefore be interpreted in the chart as ‘starter cranks
sluggishly’. :

8 The fault-finding chart is adjacent. In it reference is made to
various tests, These arg listed after the diagnosis tables,

Fig. 1.19. Checking igniticn HT by testing for a spark from a
plug lead fitted with a shroud, using a % in bolt as a probe

Fig. 1.22, If the oil filler cap valve jams shut, pressure gill build
up in the crankeass, It can blow down the dipstick. If the valve
jams open there is excessive drawing off of oil vapour through

the carburettor. Replace the filler completa with valve when worn

Fig. 1.20. Using a screwdriver to chack for a spark at the distri-
butor cap, if the king lead cannot be detached

P
Fig- 1.21. Checking the rotor arm insulation for breakdown.
1 King lead 4 Maetal contact
2 Rotorarm 5 There shouid only be one
3 Distributor spindle small spark as the metal Is
charged

s
PR S

Fig. 1.23. A stethoscope is useful for jobs such as differentiating
batween a leaking exhaust flange, and & blown cylinder head
gasket venting through the drilled safaty bolt




Engine will

l |

Starter Starter
does NOT turn cranks sluggishly

l

fgnition warning
light stays bright

Starter or wiring
fault: see Electrical Chapter 8

-

ignitian warning
light goes dim ar out, or
never came on

[

Loose bavtery terminal,
Clean and tighten

Flat hattery,
Get push start.
Recharge battery

'

SPARK
Fuet checks
Check ftow into float chamber:
{Test P.1.)

J

FLOW
Check carburettar
" Clean inlet filter

Remowve main jet hoider
Fuet should flood out

Clean carburettor

Y

NO FLOW

Remove pipe at pump outlet and
operate starter

.

NO FLOW

Cheack at pump inlet
{Test P.2))

l

v

SUCTION
but NO “FLOW"

Check filler cap bresther clear

Check pipes back to
tank

v

“FLOW"
but no suction
1
Check pump
{Sea Chapter 3)

|
L

Pips to carburettor bliocked:
Remove and clean




Starter cranks Engine stops
enging well ) on the road
Recheck controls: Ignition on?
Choke?
Foolish Faults: Fuel in tank?
‘ Engine soused by floods?
{gnition leads fallen off?
Parts left off on assembly?
Carburettor flooding: float stuck?
Ignition on, use startar:
Check HT spark at plug lead
iTest 1.1}
NO SPARK
Check HT sperk at King lead
from coil, (Test 1.2).
SPARK NO SPARK
Check distributor cap for Visual check of all leads
, eracks, dirt, moisture
: Check LT flash at ¢,b.
Check rotor arm {Test 1.3.)
{Test 1.4.) : I
FLASH NO FLASH
Visual chack of Tracs back down
c.b. Components and cleanliness of Wiring to eliminate wiring fauit or
points coil failure. See
) Electrical Chapter 8
Check points actually
open and close as
angine tums
Change condenser

S - S 11
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3 Faultfinding - engine runs seratically

1 Erratic running is nearly always a partial fuel blockage. It is
therefore best first to eliminate any ignition failures.

2 An ignition fault that gives ercatic running will probably be a
lpose lead. Anything else would give difficult starting. A check
should therefore be made of all leads.

3 Having dismissed the ignition system, carefully note the
eircumstances that provoke the erratic running, and then refer to
the fault section of Chapter 3,

4 Knocks and noises - roughness or smoks

1 The car will often give audible warning of mechanical failure
in very good time, If thess are heeded when faint and diagnosed
then, disester and more expensive repair bills can be avoided.

2 You will need to know how to interpret noises when you are
buying a second hand car. f you are inexperienced then you will
need help. A run in a similar car but one known to be in good
mechanical order can set your standards.

3 Then as you get to know your car you will learn its normal
noises and must be alert to the possibility of new ones appearing.
Listening to what the car has 10 say is helped by ruthless
tracking down of minor rattles,

4 There is a tendency to be rude about the noise & FIAT 500
makes. The overall noise produced is not very loud, but it is
accantuated by the nearness of the engine and its air cooling
cowling.

& The general noise level is fairly continuous, and difficult to
locate through. Noises due to defects are heard through this
background, are usually not continuous, being provoked by
S0me circumstance,

& Rough running due to the partial failure of a cylinder is
sometimes difficult to detect. The complete failure of one when
there are only two is very obvious on this car] A smoky exhaust,
or excessive oil consumption are important symptoms. Beware
of mistaking tight wisps of vapour of condensation in cold
wenther as smoke,

7 Two tests can help to keep a check on a car’s condition:
These are accsleration and compression tests, and are described
later.

8 Adijacent are tabled various defects. Each is treated indivi-
dually. In practise faults or wear may, or probably will occur
simultaneously, S0 neither the symptoms nor the faults would
be so clearcut, Tests referred to in the diegnosis tables are
described with the fault-finding tests on later pages,

8 If the disgnosis tells you something serious is amiss it would
be wise to get a second opinion. If you decide to get a re-
conditioned engine it is sufficient to learn that the oid engine is
badly worn. If you are going to overhaul the engine yoursslf,
then a more exact diagnosis could help you decide whether the
work realty is within what you think you can cope with, and
that it is not bad enough to warrant a reconditioned one. It
would alsa let you order up the spares in advance, if the engine
is in good encugh order to continue (o run without damaging
itself and maeking the subsequent repair much more expensive,
then there is opportunity to prolong the observation of the
symptoms, so assess them better, Finally, the ultimate most
accurate angd thorough diagnosis is to take it apart and look
inside.

S Daetnils of fault-finding tests

The systemnatic fault finding chart cails for various tests to be
done, These are given below,
1 Tests of the ignition system:

Teat 1.1,
Chack ignition HT at a plug.
a. Switch on

b. Take lead off a plug

¢. Hold metal contact of the fitting on the end of the tead
1/8th inch from a bright metal “earth”

such as the eylinder head. If the plug lead fitting has a shrouwd
to cover the plug stick a % inch boht'into the contact as a
proba,

d. Operate the starter {by an assistant, or direct to the switch
on the starter with your other hand}.

8, There should be an easily noticeable spark.

" Test1.2.

Ignition HT at source.
a. If possible take the king lead frarn the distributor and
hold the end 1/8 inch from earth and then check as for
Test 1.
b, if HT lead is not readily detachable from the distributor
cap, remove it from the coil, and rig up a temporary lead.

Test 1.3.
Check ignition LT at contact breaker.
" a. Remove distributor cap
b. Ignition switch on
¢. Open ch points with a thin screwdriver, or if points already
open on the carn, short them with the screwdriver.
d. There should be a smali but definite spark,

Test 1.4.

Check the rotor arm,
a. This test is to see if there is a short through the rotor arm'’s
body to the spindle underneath.
b, Rig up the king lead or a substitute as for Test 2.
c. But hold the lead near the centre of the contact arm on the
rotor
d. Operate the starter .
¢, There should be only the ong small spark as the metallic
mass of the rotor arm is elecirically charged, ant then na
further sparks.
{. Continued sparks mean there is current flow 1o somewhere;
thus a faulty rotar arm.

2 Tests of the petrol system:

Test P.1.

Check fuel flow into the carburettor,
a, Remove the large nut near the vnion for the pipe into the
carburettor on the float chamber top, 10 expose the filter,
b. Operate the starter
c. Fuel shouwld flood into the cavity from the pipa, and over-
flow once the float chamber is full,

Test P2,

Check fuel flow into the pump.
a. This is a difficult check unless the car is facing steeply
uphill.
b. In this case removal of the pipe into the pump from the
tank should allow fuel flow by syphoning.
c. If syphoning does noi occur, 1ry blowing back down the
pipe. This should be an easy blow, and an assistant should be
able 10 hear the air bubbling out in the tank.
d. The blow could even have unwittingly cleared a stoppaga,
and it is worth trying 1o start after it,
e. Also, with the pipe off the pump inlet, and the engine
turning on the starter, a finger .over the inlet union should
feel suction. :

3 Test of engine acceleration:

It is very difficult to judge properly if the engine is giving its
correct power, An objective test is neaded.

a, Choose a long straight hill up which the car can just

accelerate in the speed range 35 10 45 mph.

b. Choose prominant landmarks at beginning and end of the

test stretch.
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Femptom

Test/Circumstancs

Probable Cause

*oor acceleration, otherwise smooth and
uet

“zor acceleration: Oil consurnption and
rmoke satisfactory

e probabty rough {continuously and
~cthmically trregutar)

Sl consumption high, exhaust smoky;
wme loss of power

ot consumption perhaps above normal.
Zxhaust smoky, particularly after long
e

Z«tto, with some toss of power

xtreme loss of power. Engine idle very

—3ugh, on one cylinder like a motor-
oreie

Jitto

Compression test satisfactory
Compression test low
Compression test low

Compression test satisfactory

Ditto

Pull off sach spark piug lead and replace it
in turn {wear thick glove)

Ditto, plus compression test which shows
bad cylinder very low

Ignition timing wrong.

Brakes binding,

Blocked air cleaner.

Accelerator linkage maladjusted.

Burned exhaust vaive.

Tappets no clagrance.
Worn pistons, rings and cylinders.

inlet valve stem oil saals incorrectly fitted,
Qil filler valve stuck open,

Worn valve guides.

Engine misfiring on cylinder whase plug
makes no difference,

Spark plug faulty.

Broken rocker.

Valve jammed.
Piston broken.

2t dipstick blows up out of hole in None Qil filler valve stuck shut.
rankcase
Noise Circumstance Possible Cause

Sngine faults in general
-ight tapping
Zantinuous light clatter
~oud holtow knock

ioud solid knock, with probably oit
«arning light coming on at idle, hot

Juil low thudding, and low oil pressure

Zontinuous whining or roaring noises

Zontinudus roaring

Contingous swishing and occasional
zlenks

Slow down with angine speed, and disappear in

At all speeds and loads, though drowned by
others at speed in top gear

Worst cold and under load

At idle whan hot. At speed hot. In extreme
cases a loud and witd hammering at parti-
cular engine speeds, Disconnecting a spark
plug alters knock

Waorst at speed, hot.

Dependant on engine speed, but alters in
different gears, and when pulling or on
QvEr-run

In neutrat, engine off

Free-wheeling, engme off

For other gear grating noises and clonks see ctutch, Chapter 5.

neutral with the enging switched off.

I slight, tappets too wide.
If bad, worn valve gear,
Worn timing chain.

Piston slap. lgnore if engine otherwise good.
Test compression,

Big ends excessive clearance. In mild cases
new shells will cure, ¥ the engine used
whenmedium bad crankshaft witl be hammer-
ed. In bad cases the con rod breaks and
wrecks enging.

Worn main bearings.
Transmission wear or wrong meshing of

final drive,

Wheel bearings.

. Drive shaft splines at hubs dry and rusty,

and shatter springs u/s.
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t. If possible time the car over the test stretch with a stop
watch, Anyway, note the speedometer reading at the
beginning and end.

d. Always snter the test stretch at the same speed. Only do

tests in conditions of light winds.

¢. Do the rest 2 number of times when you know the car is
going well, Also try and do it with another similar car, known

to be in good order. Record thesa results so that when you

are suspicious of the car's performance a test can straight

away give useful information.

4 Test of angine compression:

Usaful information in defect diagnosis is the amount of
prossure that can be achieved in the cylinders. This wifl indicate
the state of the pistors in relstion to the bores, »s they must
builld up the pressure, and alyo it shows whether the valves are
soaling the cylinders properly.

8, An engine compression test gauge it needed. This is the
sort of equipment the most enthusiastic owner-machanic gets,
but probably the FIAT 500 owner will have to get s garage
to do this test.

b. Warm up the angine. Remove the spark plugs.

¢. Hold the rubber saal of the gsuge tightly over the spark

plug hole in the cylincer head,
d. Goat an assistant to Operate the starter whilst holding the

throttie open wide. The starter will need to work for about
3 seconds, to allow a reading to stabilise on the gauge.
e. Note down the reading.

f. Release the pressure from the gauge, and then do the test |

on the other cylinder. After that do both cylinders for the
sacond time, If the second reading is more than 2% different
fram the first for that cylinder; do a third test to get an
average. ’

g- The readings for the two cylinders should be within 5% of
each other, The reading should ba about 100-107 lbs in
(7 - 7.5 kg.cm<). But more important, it is the difference

betwoen the two that gives the indication of PODT COMP

pression,

§ Stethoscope for engine noises:

A simple stathoscope tan be made o listen to odd engine

noises.

a_ Get a piece of plastic petrol pipe about 3 ft long.

b. In one end put a probe of thin metal pipe about 4 mchn'

fong.

c. Put the end of the plastic tube in an ear, and ssarch for
noises with the metal end.

d. The stethoscope will probably not held in locating najor
knocks deep in the engine, such as big ends, but it is good
for locating strange noises in such things as the dynamo.

i NG
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Chapter 2 Lubrication, cooling, heating -and_exhaust

Contents

—ubrication description ... 1 Qvereoocling 7
—ubrication care ... . . 2 Thermostat 8
-ubrication problems .., . 3 Interior heating/ventilation . 9
Air cooling description ... ) Heater safety device ... 10
Zare of the cooling system 5 Exhaust .. 11
Jwerheating 6 :

Specifications

Jil pressure: normat ... 36 - 43 Ib¥/in? (2.5 - 3 kgfem?2)

Marning light comeson ... .. .. .. 14- 8% Ibffind {1 -0.6 kg/cm2)

Thermostat: starts 10 open
open wide,,,

. 70° . 80°C

{819 - BE°C station wagon)

819 -879% {919 - 979C station wagon}

1 Lubrication: General description

2 Care of the lubrication system

The lubrication system has been separated from other engine
details 1o highlight the fact that in addition to limiting wear, oil
fiow in the lubrication system does a lot of cooling work, and
particularly an this engine as it is air-cooled,

2 The oil is circulated by a gear pump driven by the rear end of
the camshaft. On the normal, upright, engine the pump is
cirectly on the end of the camshaft. The horizontal engine of the
station wagon has jts pump at the bottom of a vertical shaft
which is driven by a gear wheel an the end of the camshaft, In
both cases the pump is in the timing chain cover., To relieve
axcess pressure, particularly when cold, there is a pressure relief
valve {PRV], The PRV is on the rear end of the camshaft. Loss
of pressure will be signalled by a sender screwed through the side
ot the crankcase into the main oit ga'lery and wired to a warning
light on the dashboard. The warning light comes on with the
gnition, so before the engine starts and pumps up pressure it
aghts at the same time giving a chance to test it. It should come
an if the pressure falls to 14 - B% Wf/in2 [1 - 0.6 ka/cm?2).

3 There are two filters. A strainar on the end of the pick-up
pipe in the sump takes out large particles. Fine ones are
separated centrifugally, being flung outwards as the oil passes
through the belt pulley on the rear end of the crankshaft,

4 QOil coaling is done in the sump. There is a speciat double skin
which guides cold air direct from the fan,

5 Condensation and piston blow-by gasses are sucked out of

the crankcase' by a bresther system. These are piped to the

carburettor, so that they are burned by the engine.

1 Buy top quality oil. Cil must lubricate well both when hot
and cold. It must neutralise contaminating by-products of
combustion, particularly those formed in the period of running
after a cold start. The oil must act as a detergent to keep the
siudge of by-products in suspension, lest they lacquer on to
moving parts, or block oil ways. The oil must prevent corrosion
when the enging is not running,

2 The oil needs changing at least as often as in the maintenance
schedules: more frequently rather than less.

3 As part of the 12000 mile task the centrifugal filter is
cleaned. The work is described in Routine Maintenance. )
4 A good oil, particularly on a car not just used on short
journeys, shouid keep the engine clean inside, but whensver any
part is stripped the opportunity should be taken to clean it
inside.

& Qwerhaul of the il pump was detailed in Chapter 1:21.

3 Lubrication probhlems

1 The oil level must be kept correct, 1o the marks on the dip-
stick, If too jow there will be loss of oil pressure on corners,
which woukd damage bearings. Too high a level causes excessive

" oil to be thrashed about by the crankshaft.

2 1f the il pressure warning light suddenly comes on, put the
gearbox into neutral at once, and free-wheel to park off the
road. The switch could be at fault, but if a real alarm the engine



Fig. 2.1. 110F Lubrication systam

Filler with breather filter and valve
Rocksr shaft

Rocker feed pipe
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11 Suction fifter
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13 Low pressurg warning sender
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Fig- 2.2. Tha garts of the lubrication system (normal upright

angineg) 7
T Off pump 7 Low pressure warning
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4 Suction filter 9 Breather filter 1
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Fig. 2.3. 120 Lubrication system

i Dipstick 3 Cantrifugal oil filter
2 it fitter with breather pipe 4 Crankshaft, cast, hollow

Fig. 2.4. Lubrication system parts of the horizontal sngine

\6 pRv
-7 Pump

{asriy type open to stmosphere) 5 Low pressure warning sender 8 Oil gallery along camshaft

g Ot suction filtar

61

10 Sump drain plug
11 Pipe to rockers
12 Rocker shaft

13 Rocksr cover

th O th

1 Oit pump 3 Oif fitter 5 Seal, for 7 Push rod .
\2 PRV - 4 Gl suction filter & Tube, for 8 Low pressure werning senderJ
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could be wrecked in a few yards. Loss of oil prassure is normally
accompanied by the clatter of unlubricated bearings, as oil is no
longer filling their clearance, If the engine sounds heaithy, trvy a
new sender unit: but it would be unwise to drive the car to a
garage to get it: bring it to the car.

3 With a wom engine loose bearings aliow oil to leak out, so oil
pressure is low particularly when the oil is hot and thin, and at
idle when the pump outlet low, This will show itself by the
tlashing of the warning light. How dire the situation is, depends
on the specific setting of the individual pressure warning sender,
But its indication forms one of the symptoms in the diagnosis of
8 worn engine,

4 Once you become interssted in engine diagnosis you will
want to fit an oil pressure gauge. This shows what is going on in
greater detail. The warning Tight is still useful to attract attention
in the event of sudden fajlure, The oil pressure gauge is plumbed
into the engine by inserting a ‘T’ union into the tapping for the
sender unit. It is vital that the fitting is well done, lest oil be lost
and the engine wrecked, Normal oil pressure is 36 - 43 lbsfin2
{2.5 -3 kgkm?2),

! 5 Ensure the air passages around the sump are kept clear of
| rastriction by dirt and are not damaged,

4 Air cooling - description

1 The air is blown over the engine by a fan.on the dynamo

ot o | B A BRI ) Fr et b iy St L AR - e pe g R S s o

shaft, The air is guided over the engine by a cawling which L2 '|
envelopes the whole, - 1

2 The air is drawn in through a grille in the body, and passes X T '
over the large fins on the cylinders and the head, which therefore e of =

have a jarge surface area from which to dissipate the heat, At the . too ol

bottom a special scoop guides part of the air down to the sump, 4 o0 oo 13 g 12 8
3 The air that goes by the sump then leaves the system. Tha air gg g:

that goes over the cylinders has two possible routes. These are
controlled by the thermostat and the heater control,

4 When the engine is cold the air flow needs 1o be restricted or
it will. be overcopled. The thermostat is a bellows that expands ? [WFF

e e

when hot. This movement is used to control the air outlet valve,
The thermostat holds this shut till the engine warms up, then
prograssively opens to  allow cooling when needed. Another
branch of the putlet channel leads to the interior heater, beside
that leading past the thermostat. When heat is needed inside the 10 "
car the air can be let in by opening the valve on the heater : ‘ )
channe! on the fioor in the back. it might be thought that use of B i

L ey

the heater when the engine is still cold could allow overcooling,
- as the passage is not controlied by the thermostat, but the j
passengers should only turn on the heater when it is giving out - i
hot air: also the air carming down the heater channel is restricted : L - H
by its length and narrawness, : . o : : - 3

Tem

wrnn

t
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Fig, 2.5. Crankcase breathers
A. Cross section sedan, B. Cross section station wagon C. Ptan view sedan

g s e b

! Rocker cover 4 Breather filter 7 Carburettor seperator and,
2 Breather vaive in 5 Breather pipe & Flame trap 11 Filter, and |
3 OW fitler cap . & Air cisaner 8 Air intake pipe 12 Crankcase

10 Station wagon liguid 13 Byepass







64 Chapter 2/Lubrication, cooling, heating and exhaust

6 Cars of the air cooling system

& Overheating

1 The cooling system depands heavily on the fan belt. Checking
the tension of this is part of the 3000 mile maintenance task,
and it is replaced as preventative maintenance to avoid failure on
the road at 18,000 miles. The work was deseribed in Routine
Maintenance,

2 Though it is difficult 1o do anything about it, try to avoid
getting anything sucked into the air trunking that will build up
an the fins on the engine. For example when parked under a tree
in the autumn quite a aumber of laaves can gat down into the air
intake,

3 Check the cowling for security or cracks when doing thé
3,000 mile task inspection of the car. Cracks should be arrested
by drilling a hole just beyond their end, or else they will
propagate further. Drill a % in hole, Then reinforce the metal
either side of the crack by glueing over it a strip of steal about 1 -
1% in wide, Stick it with a strong adhesive such as Araldite,

1 Symptoms of overheating are often difficult to detect. Os
instant symptom is that beater output may be low, as air is
coming through properly, and not taking away heat, If an ol
pressure gauge is fitted the pressure will be low as the oil will bl
thinner than normal.

2 Sometimes the engine will show symptoms in good tima,
hot weather fuel vapour laocks will give engine stoppages. In &
weather pinking may be provoked, (Pinking is bad combustic
inside the cylinder under load, and sounds like muffled belis
the angine!. In warse cases the engine may loose power and galf
noisier; what can only be described as sounding distressed. In thef
end parts get s0 hot and mis-shaped, and the cil so thin, that the
engine seizes. Should this disaster occur, apart from finding »
curing the cause of overheating the attempt should be made
save the engine, as follows. As soon as the engine seizes, or ga
stitf, ioosing power, if the serzure is not total, freewheel to |

r

Fig. 2,8. Air circulation, typs 110.

Alr intake

Engineg air clesner
Cantrifugal fan
Sump cooling duet
Warm air to heator
Outlet fisp valve
Thermostat
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Fig. 2.9. Cooting circuit for station wagon, typs 120.000
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=iop, getting off the road, and allow the engine to cool. Remove
whe spark plugs, and squirt in some engine oil. Turn the engine
wer a few times by hand. Then try running the engine gently.
Treat it as a new one. The bores will have been scuffed by the
=izure; the engine will need running in. Initially there may be
odd noises as the piston rings ride over the scuff marks. If these
“0 not dissappear after 20 miles the engine would appear to need
sripping to examine the damage.

3 Overheating can be caused by things other than failure of the
=soling system. The ignition timing a long way out can cause it.
Also a very weak fuel air mixture due to a carburettor defect, or
an air leak into the inlet beneath the carburettor,

4 If the engine overheats make a visual check. Check the fan
selt. Look at the thermostat, or at least the flap valve it
operates, If the engine has just been running apparently hot,
then this should be open. On the sedan it starts to open at 70° -
20° and is fully open at 819 - 87° C. On the station wagon the
thermostat starts to open the flap at 81° - 85° and is wide open
2 91°-97° C,

2 If no external fault or failure can explain the overheating,
then the whole cowling will have to be removed, as prob_ablv dirt
s blocking air flow, or the fins on the engine cannot give up
their heat to the air due to layers of grime. The removal of the
cowling can be done, with difficulty, with the engine in place,
and was described in Chapter 1:6/2.

7 Overcooling

1 If the flap valve jams open, the engine will run excessively
ool, and this is bad for it, It would be worst on a car used for
short journeys. The oil will be too thick, there will be a lot of
condensation inside the engine, and not enough heat to drive it
out, The mechanical fit of pistons and cylinders will be wrong, as
the aluminium pistons shring more than the cast iron cylinders
from the size at which they normally run when hot. The oil will
e too thick.

2 In this case the flap valve will be seen open. This should be
ooked at as a matter of routine during checks of the engine
compartment, Another symptom of overcooling will be cool air
coming from the heater. If an oil pressure gauge is fitted, the
pressure will be seen to be higher than normal.

8 Thermostat

1 The important parts this plays in the cooling system has been
described. By noting the position the thermostat puts the flap
valve into after various short or long journeys when the car is
healthy gives the knowledge to be able to judge when it is at
fault.

2 When it fails, the thermostat will normally leave the flap
valve in the open position.

3 The operation of the thermostat can be checked by immer-
sing it in a saucepan of boiling water. To remove the thermostat
from the engine to do this, undo the two nuts on the studs
nolding the plate where the thermostat is anchored to the
cowling. Then undo the fixture for the operating rod that
connects the thermostat to the valve by undoing the nut on the
outside. To reassemble it is rather a struggle, as there will be the
tension of the thermostat in the shut position. .

3 Interior heater/ventilator

1 Air from the cooling system is blown along the spine of the
car to the front.

2 There is a master control lever at the rear. Then at knee level
at the front are the distribution controls. If these are shut more
air goes to the windscreen for demisting.

TV AT

Fig. 2.10. The anchor plate in the right half of the cowling
which holds up the thermostat

Fig. 2.11. The thermostat flap valve in the wide open position.
The bottom end of the actuating rod can be seen where it
bends into its fixture on the valve

i

Fig. 2.12. The drilled bolt just below the exhaust elbow to
allow gas leaking past the head gasket to escape lest it be
taken by the heater into the car
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10 Heater safety device

1 If the cylinder head gasket is blowing, the escaping gases will
get into the cooling air stream, and from there to the heater, and
50 poison the driver and passengers,

2 On the 110 F engine there is a special safety duct to lead
such fumes away. A groove is cut in the top face of the cylinder,
and a corresponding duct in the head. The latter connects to
holes at front and rear of the head. In these holes are bolts with
holes drilled down their centre, These bolts also secure the
cowling. The leaking gases can therefore escape down the bolts
and to the outside of the cowling.

3 A car fitted with this safety device can be easily recognised,
as the drilled bolt can be seen below the exhaust outlet elbow.
On cars too old to have it, attention must be paid to check for
the smell of fumes when the heater is turned on, as the poisoning
from them can creep on insidiously, and can be fatal.

4 For cars with the safety device a check can be made if a
leaking gasket is suspected. Listen with a stethoscope as des-
cribed at the end of the fault finding in Chapter 1. This will

aliow the differentiation to be made between a gasket leak and
one from the exhaust flange on the head,

11 Exhaust

il

1 There is a down pipe from each end of the cylinder head: on
Sedans there is an elbow between the head and the pipe; on
station wagons it is fitted direct.

2 The removal of the complete exhaust unit is simple, The
bolts are removed from the head, and then the silencer bracke
from the crankcase.

3 When refitting the exhaust all joints must be put up fing
tight befare any one is tightened to allow the parts to settle §
place without distortion. Use new gaskets, lightly smeared with
grease at the flanges. Check that the unit is in place, and
strained. When the nuts and bolts are finger tight, then tighte
the pipe flange to the elbow (not applicable to the statio
wagon), then the bracket holding the silencer to the crankcase.
Then finally tighten the flange to the head. After the engine has
been run retighten all joints.

Fig. 2.13. When tightening the exhaust, the flange joining the
pipe to the elbow should be tightened first, and the elbow to

Fig. 2.14. The silencer with its bracket is held to the crankcase
by four nuts
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Chapter 3 Fuel system

Contents
Introduction and description 1 Checking and testing the pump 7
Removal of carburettor ... . 2 Water in the fuel .. .- . 8
Stripping the carburettor 3 Cable contrals . ... .- B
Idle adjustment ... . 4 Fuel pump defects . 10
Aemoval of petrol pump L] Fault finding ... 1
Stripping the petrol pump 6
Specifications
The following Weber carburettor tvpu have beens fitted:

New 500 . - e 26 IME 1

500 Spart 26 IMB 3

500 D 26 IMB 4

Station wagon 26 OC

500 F 26 IMB 6

500 L 26 IMB 10 (incorporates CO limiter for idiing)
Jets and chokes 26 IMB1-.26IMB 4 26 IMB 3 26 OC

26 IMB 6 - 26 IMB 10 .

Throat diameter {26 mm} * 26 mm) {26 mm}

Venturi {21 mm) {22 mm) {20 mm)

Main jet diameter {1.12 mm) {1.25 mm) {1.056 mm}

Idie jet diameter {0.45 mm) (0.45 mm} {0.45 mm}

Starting jet diameter,.. {0.90 mm F5) {0.90 mm F5) (0.80 mm F3}

Mairn air jet diameter ., {2.35 mym) {2.35 mm} {2.10 mm}

Needle valve seat diameter .., {1.25 mm) {1.25 mm} {1.25 mm}

Petrol pump

1 Introduction and deseription

1 The fuel from the tank at the front of the car is fed by an
znging driven pump to a downdraught carburettor (side draught
on the station wagon).

2 The carburettor is of Weber manufacture, incorporating a
manual two position starter device for cokd starts. This is a

separate section of the carburettor, and does not incarporate a

“strangler’”, {the misnomer of “choke' is often appiied to it).

3 The pump is driven from an eccentric on the camshaft by a
iong rod across the engine. At least five models of pump from
various manufacturers have been used on this car.

4 The  carburettor and fuel pump normally only receive
attention when giving trouble. This is for once correct: by
ensuring dirt never gets in the ‘system, it should not need
attention for igng periods, so need not be exposed to the greater
risk af dirt entering when dismantled,

5 When problems occur they should be tackied as follows, First
refar 1o the general fauli-finding ¢hart at the end of Chapter 1,
to see if the trouble seems to be in the fue! system. If it seems tc
be so, then refer to the detailed fault tabulation at the end of

P T P NN TIE I L R

Engine driven diaphragm type with filter, by Weber, BCD, or
Savara.

this one. Having established the likely cause, strip the suspected
component as described in the following sections,

6 Due to the multipticity of small holes, corners, and narrow
passages, dirt is the biggest enemy of these carburettors. Dirt
gradually builds up in pockets, if it is disturbed, it moves down
stream, in a lump, and causes a blockage elsewhere.

7 There are separate passages for idling, full power, ete: partial
blockage of only some can give peculiar results,

2 Removal of the carburettor

1 There comes a time when the carburettor needs a complete
clean-out, Then it must be done very thoroughiy and scrupu-
lausly; so it is best taken off the engine for it.

2 Remove the air cleaner connection at the carburettor.

3 Disconnect the petrol pipe at the inlet to the carburettor,

4 Disconnect the choke inner and outer cables at the carburet-
tor.

5 Unclip the throttle linkage to the carburettor at the relay
lever on the air cowiing.

6 Take off the rocker box.

e b e SRR S UMD A LR T 1 1.
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7 Undo the two nuts fixing the carburettor to the top of the
cylinder head, and lift it off with the drip tray.

8 Cover the inlet to the engine to prevent anything falling in.

9 When reassembling use new gaskets between the engine and
the drip tray, and between tray and carburettor. Check for leaks
after starting up.

3 Stripping the carburettor

1 Having removed the carburettor, clean its outside thoroughly.
2 Then take off the bolt covering the filter in the float chamber
top, and lift on the filter (photo).

3 Take out the screws holding on the carburettor top (photo).
4 Remove the top, taking care of the float swinging about on
its pivot in the top, (photo).

5 Remove the pin holding the float, and taking care the needle
valve is not dropped, take off the float and lift out the needle
valve, (photos).

6 Unscrew the main and idle jet holders from outside the body,
{photos).

7 Remove the choke jet and air correction emulsion tube from
inside, (photo).

8 Take the choke/cold starting device off the side, (photo).

9 Clean the interior of the carburettor, and all the parts
removed. Only blow through the jets. Never use anything metal
to clean them, such as poking with a piece of wire, or their size
will be altered. Do not let dislodged dirt get down any of the

10 Reassemble all the parts, ensuring no wisps of rag are in any
of the passages. If any do get in, dip the jet in petrol and light
with a match. Check that the float works the needle valve
smoothly, its small lever being at right angles to the axis of the
valve.

11 If the float is suspect, shake it. If it is punctured, little drops
of petrol will be heard pinging about inside. To confirm the
puncture, immerse the float in boiling water and watch for
bubbles rising from the hole. A punctured float must be replaced
with a new one. Do not try to repair.

24
%
o
2 A
20.
19
18 e 17 16
Fig. 3.1. Section of Weber 26 IMB 4 carburettor, of the sadan
1 Air corrector jet 15 Main jet
2 Airinlet 16 Float chamber
3 ldle mixture duct 17 Idie mixture adjustment
4 ldle jet holder screw
5 Idle air orifice 18 Idle mixture orifice
6 Filter cover 19 Throttle
7 Filter 20 Transition hole
8 Fuel inlet 21 Primary Venturi (not
9 Needle valve seat interchangeable)
10 Needle 22 Emulsion orifices
11 Float pivot 23 Emulision well
12 Float 24 Secondary Venturi fnot
13 idle jet interchangeable)
14 Main jet holder 25 Main nozzle
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3.2, Take off the bolt and lift out the filter

3.8. Undo the screws holding the top

3.4. Lift off, taking care not to damage
the float
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3.5b. Mind that needle valve doesn’t fall
out as the float comes away
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3.6a. Take out the idle jet,
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3.6b. and the main jet holder

3.6¢. If there is dirt behind the jet, take
it out of its holder with a screwdriver
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3.7. Take out the emulsion tube (black 3.8. Take off the starting device

arrow) and starting jet (white arrow)

A, Full cholca B. Partial choks €. Narmal running
39 40 41 42 2 26 | o5 43 44
.
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Fig. 3.2. Sections of 26 IMB 4 Weber carburettor starting device

2 Airinlet

16 Float chamber

19 Throttle

21 Primary venturi

24 Secondary venturi

26 Mixture duct

27 Mixture weakening air

orifice
28 Transition duct
29 Transition mixture orifice
30 Starting mixture orifice
31 Transition orifice
32 Starting mixture orifice
33 Starting valve

it

i 2 W

34 Mixture duct

35 Starting device air orifices

36 Rocker

37 Lever return spring

38 Starting device contro! fever

39 Control wire screw

40 Cover with support for
starting device control cable

41 Starting valve spring

42 Spring casing

43 Starting jet emulision air
orifice

44 Air emulfsion reserve well
orifice

45 Starting reserve well

46 Starting jet

1 i6

Fig. 3.3. Sections of the 26 OC Weber carburettor of the station wagon

Fuel infet

Filter gauze
Fifter plug

Air corrector fet
Air intake

idle fet holder
Idle air duct

NG AL

8 Emuision tube

9 Secondary venturi

10 ldie mixture duct

11 Primary venturi

12 Progressive hole

13 Idie orifice to duct

14 ldie mixture adjustment

screw

15 Throttie

16 Chamber-to-weli duct

17 Emulsion tube housing
well

18 Well-to-idie jet duct

19 ldfe speed jet

20 Nozzle

15

21 Emulsion orifices
22 Main jet

23 Float chamber
24 Float

25 Fioat pivot

26 Valve needle

27 Needle valve
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Fig- 3.4. The 26 OC Starting device

23 Float chamber

28 Starting mixture duct

29 Starting mixture part

20 Starting valve 37 Starting jet

37 Starting device control 38 Starting air corrector
fever screw

32 Starting device control 39 Reserve well emudsion air
wire slot

33 Cable fixing screw

34 Emulision air grifices
35 Bowi-to-starting jet duct
3§ Starting reserve well

A Full choke B Partial choke C Normal running
3 5§ 7 B
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Fig. 3.6. Float level setting for the station wagon carburettor
1 Cover 6 Arms
2 Gasker 7 Arms
3 WNeedie vaive & Ball of the valve
4  Needfe valve 8 Float
5 Lug

7.5 and 14.5 mm are the dimensions of the float from the cover
in the two extremes of its movernent.

=

A
s

3 A 5 6 7
\\'-;‘_?-_;.:h
= = ‘:'E‘\

o k¥
q [1]
] ,':

z t\\\ 4;; g

W\ .7
(L I
1 9

Fig. 3.5. Fioat lavel setting for sedan carburettor type 26 IMB 4

i Carburettor cover & Arms

2 Gasket 7 Arms

3 MNeedie valve & Basli of the valve

4 Needle vaive 9 Fioat

5 Lug

7 and 15 mm are the distances to the float in the two extremes

of its movement.

4 Ide adjustment

1 If the carburetior has been dismantled the idle will be in need
of readjustment. It may also be found wrong after some period
of use of the car, so is part of the 6,000 mile 1ask,

2 To readjust the idle, first warm wp the engine.

3 Then screw the throttle stop screw so that the engine idies
slowty, As a guide, the ignition warning light should be just
coming on,

4 MNow adjust the mixture screw to give the fastest, smoothest
idle. Having done this, the throttle stop may have to be screwed
out a bit to slow down the idle again. The mixture screw is item
17 in Fig. 3.1. It is the screw with a coil spring to lock it which
screws into the carburettor body, - )
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5 Removal and replacement of the petrol pump

1 Disconnect the petrol pipe at the tank to prevent syphoning.
2 Disconnect the inlet and outlet pipes from the pump.

3 Undo the two nuts holding the pump to the crankcase.

4 Lift off the pump, gasket, plastic distance piece, and second
gasket.

5 Refit using new gaskets, which should be lightly smeared
with grease.

6 After the engine has been run, check for leaks, and retighten
the nuts.

7 If difficulty is experienced fitting new petrol pipes, hold
them tightly in the hand; the warmth will soften them.

6 Stripping the petrol pump

1 On pumps of the Weber and BCD types take off the domed
cover and remove the disc filter. On the Savara type undo the
inlet union from the body and take out its tubular filter.

2 Note the relative positions of the two halves of the pump
body and mark them with a scratch. Undo the screws holding
them together.

3 Part the two halves of the pump carefully, particularly if you
have no spare diaphragms, lest it tears.

4 Wash the filter, valves, and body in clean petrol.

7 Checking and testing the pump

1 Examine the diaphragms for tears or cracks. Note the double
layout of two diaphragms and spacer. The bottom one prevents
petrol leaking into the engine,

2 Check the valves for wear or damage or trapped dirt.

3 Check the condition of the bowl gasket.

4 Reassemble the pump, tightening the screws holding the two
halves together evenly, diagonally, and gradually,

5 Test the pump before refitting by working its lever by hand.
Put a finger over first the inlet, and then the outlet. Suction
should be developed at the inlet, held by the valves, and the
inrush of air felt and heard as the finger is removed. At the
outlet, pressure should build up after two or three strokes, and
the valves should hold it for some ten seconds,

8 Water in the fuel

1 Water means trouble if it gets into the fuel system: not just
because the car will not run on it; it is usually only present in
small quantities. But its surface tension - its ability to hang
together as a drop - is high, so it can sit in a jet and block it! It is
heavier than petrol. Once in the carburettor the bowl layout of
the float chamber and the passages to jets allow it to collect in
the bottom of the carburettor in amounts large enough to stop
the engine,

2 Conversely, in the tank, the pipe drawing the fuel is
positioned a little way up from the bottom, So if water in the
tank is only a small amount, it stays there.

3 Water can get into the tank from a number of sources. It will
condense there from the damp in the atmosphere when the tank
is only part full of fuel, so holding a lot of air. It can get in with
fuel taken from an unreliable source. Though shielded well on
this car by the boot lid, it can get in direct at the filler,

4 Once in the tank it will not evaporate out, as it is sealed in by
the petrol fioating on top. The only thing to do is to remove the
tank and drain it. If water has got in, other foreign bodies are
likely to be there too, so it should be given a good swill out.

5 I the car stops on the road with water in the carburettor try
starting up with the air cleaner connection removed, and a hand
over the intake to act as a choke, It may be possible to drag the
water out of the carburettor. The carburettor itself should first
be drained by removing the main jet holder. Then the engine
must be turned over a few times on the starter to pump up fuel
to refill the float chamber.

Fig. 3.7. Taking off the dome cover on a BCD or Weber pump

Fig. 3.8. The disc filter on the BCD pump

Fig. 3.9. Removing the pump
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Fig. 3.10. The Savara type pump without Fig. 3.11. The fuel tank with the fitting Fig. 3.12. The front part of the heater

e removable domed cover. The filter is for the sender for the gauge and low level trunking must be removed to get at the
= the inlet union warning, and the fuel feed pipe front end of the throttle cable. Lubricate
' the pedal pivots

3 Cable controls

T When fitting new choke or accelerator cables the spine of the
zar floor must be opened up.

2 There is a cover at the rear end, on top, just in front of the
rear seat,

2 At the front the ducting to the heater must be removed.

4 When fitting new cables, if the outer is plain ordinary steel,
remove the inner, and coat it with grease of the molybdenum-
disulphide type. This is not necessary if the outer cable is lined
with plastic, and the inner stainless steel.

5 After connecting the cables, with an assistant in the driving
s=at, check as follows, The accelerator must give full throttle.
When the pedal is released there must be some free play so that
the throttle can go back onto its stop without being held from
the idle position by the cable. The choke must have the full
wravel for the lever on the side of the carburettor.

10 Fuel pump defects

1 If the symptoms point to a fuel pump failure, then the
problems are likely to be one of the following:

2 Blockage, by dirt, most probably of the filter.

3 Valve failure, either due to demage to a valve or its seat, or
eise dirt preventing it from seating properly, With modern clear
plastic pipes this failure of the valves will show up. Under the
action of the diaphragm, the fuel will be pumped up, but fall
back again, because of the weak valves, It can be seen to go to
and fro,

4 Diaphragm failure will give no sucking or blowing action, If
punctured, petrol may flow out of a little hole in the spacer
betwean the two layers of the diaphragm. {The lower layer is to
stop petrol getting down into the sump).

5 An air leak will prevent the pump from sucking up from the
tank. The most likely place for such a leak is the domed cover,

3 J @
T Fig. 13.13. The Savara pump
s (®)
, \
/ \
: : ‘ A
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11 Fault finding

1 M the engine runs erratically, this can nearly always be blamed on the fuel system,

2 As soma fuel iy flowing it is very difficult 1o pin down just where is some partial blockage starving the engine. Therefore symp

must be carefully noted, and reference made to the tables of faults on following pages.

3 Complete failure of the system is much easier to trace, and was dealt with on the fault finding chart at the end of Chapter 1,

Starting and running

Idling

Effect of choke

Probabiie defact

1 Starts well cold on choke. Only starts
hot on wide throttle. Runs well at
speed, Poor pick-up on part throttie

2 Starts well hot or cold. Coughs and
splutters when large throttle opening
tried: Can hardly move

3 Very difficult to start cold: Has to be
‘warmed up on the starter’. Once
warm goas perfactly

4 Engine tends to stall, Difficuit to
start hot. Goes well. High fuel con-
sumption. Smell of petrod, and poss-
ibly petrol in drip tray under car-
burettor

6 Varying symptoms, Sometimes cures
itself, Sometimes goes in jerks, other
timas sngine cuts out

6 Difficult to restart hot. In extreme
hot weather may cut out when mov-
ing. Worse in mountains. Engine re.
starts when allowed to cool

L3

7 Engine won't restart

8 Engine starts wall hot or cold, then
rung well inftiaflly, but peters out.
Driving slowly may allow it 1o re-
cover if symptoms mild

2 Ditto

10 Ditto, but damp cold weather, Cures
itself if given a couple of minutes rest

11 Runs well ug hill onlty, Worse when
tank nearly empty

Will not idle

Idles weil

Normal

Will not idie

Somatimes daes,
others not

Once restarted idles
well

Once restarted,
behaves well

Initially idels well - witl
not idle after petering
out urless symptoms
mild

idles well

Probabiy won‘t idle

Peters out facing down
hill

Doses not help

Will help a bit to get

car going

No effect

Makes matters worse

Sometimes helps

Makes littie difference

Makes matters worse

Will not rescue
engine

Helps a bit

Probably will not
help

Nothing helps facing
down hill

Blocked idle jet and/or passages in cas
burettar. E

Bltocked main jet.
Blocked starter jet/passages or valve,

Carburettor flooding:— Float jammed.
Needle valve stuck or damaged or dirt
seating. Float set wrong: level too high'
on float chamber.

Water in fuel,

Fuel vapour lock due to hot weather
combining with engine overheating, Sus-
pect fan beit looss; ignition timing
wrong; obstruction to air flow.

Plugs wet with petrol. Slowly press;
accelerator to floor: hold it there and
work starter. {Not really a fault, just &
temporary crisish, : .

Engine is initially running on the float
chamber. There is a partial blockage
between needle valve and tank. Perhaps
filter, or a weak pump.

Dirt getting sucked into main jet, but
fatling back out of it when flow stops. |
e.g. fltake of dirt; wisp of rag. If latter,

take out jet and burn i out, :

Carburettor icing, Check thermostat, Buy
top quality but NOT high octane fuel.

Fuel pump failure. Car is working on
gravity feed,
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Specifications

Oistributor
Static advance
Centrifugal: Sedan .. . -

Station wagon -
Brenker contact pressure ...
Contact gap ...

Breaker
Condenser capacity at 50 - 100 Hz
Cam carrier shaft felt and oiler lubricant ...

Coil

Primary winding resistance at 68° * g9F {20° 2 §9C), not below

Secondary winding resistance at 680 X g%F (g0° X 59¢)
Ground insulation resistance at 500 V d.c., not below ...

Spark plugs
Thread diasmeter and pitch ...
Type: Sedan .., . .
Station wagon

All cars
Paint gap:  Marelli
Champion

122 {squivalent 1o 13 mm round pukley)
1

2g°

16.8 % 1.8 02 {475 * 50 gr)

.019 inch t0 .021 inch {0.47 to 0.53 mm)
78% % 30

0.15 to 0.20 uF

Engine oil

3.20hms
5,000 £ 100 Ohms
50 M Ohms

M14x1.26

Maralii CW 225 NorG N

Marelli CW 260 N

Champion L 7or LB7 Y

020 inch to 024 inch (0.5 to 0.6 mm}
024 inch to .028 inch (0.6 to 0.7 mm)

1 General description

2 Function

1 The ignition is conventional coils with a distributor, Cn the
sedan the distributor is on the right sida of the enging, On the
station wagon it sits on top of the shaft driving the oil pumgp, on
the rear of the engine,

2 The coil is maunted on the englne compartment bulkhead,
an the left on early sedans, to the right on later ones, On station
wagons it is central, just in front of the engina,

3 The distributor mounting incorporates a slot for adjusting the
timing,

4 lgnition advance is given by the centrifugel mechanism within
the distributor,

§ The contact breakers are the same on the station wagon and
sedian,

1 For the engine to run an electrical spark ignites the fuel/air
charge in the combustion chamber at exactly the right momaent
in relation to engine speed. The ignition system is based on
supplying low tension voltape from the battery to the ignition
coil where it is converted to high tension votiage, The high
tension voltage is powerful enough to jump the sparking plug gap
in the eylinders under high compression pressure, providing that
the ignition system is in good working order and that all adjust-
ments are correct,

2 The ignition systemn comprises two individual circuits known
as the low tension circuit and the high tension circuit.

3 The low tension circuit (sometimes known as the primary
circuit]l comprises the battery, the lead to the ignition switch,
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then to the low tension or primary coil windings, and the lead
from the low tension coil windings, to the contact breaker points
and condenser in the distributor,

4 The high tension circuit {sometimes known as the secondary
circuit) comprises the high tension or secondary coil winding,
the heavily insulated ignition lead from the centre of the coil to
the centre of the distributor cap, the rotor arm, the sparking
plug leads and the sparking plugs.

5 The cnmplete ignition system operation is as follows. Low
tension voitage from the car battery is changed within the
ignition cail to high tension voltage by the opening of the
contact breaker points in the low tension circuit. High tension
voltage is then fed via the carbon brush in the centre of the
distributor cap to the rotor arm of the distributor. The rotor arm
revolves inside the distributor cap, and it comes in line with one
of the metal segments in the cap, these being connected to the
sparking plug leads. The opening of the contact breaker points
causes the high tension voltage to build up, jump the gap from
the rotor arm to the appropriate metal segment and s0 via the
sparking plug lead to the sparking plug where it finally jumps the
gap between the two spark plug electrodes, one being connected
to earth: the engine.

6 The ignition time is advanced automatically to ensure the
spark occurs at just the right instant for the particular prevailing
engine speed, so that the flame can have burned fully when the
piston starts to descend.

7 The ignition advance is controlled mechanically. The
mechanical governor mechanism comprises two lead weights,
which move out under centrifugal force from the central distri-
butor shaft as the engine speed rises. As they move outwards
they rotate the cams relative to the distributor shaft, and so
advance the spark. The weights are held in position by two light
springs and it is the tension of these that controls the amount of
advance.

3 Meintenance for distributor

1 The distributor is serviced and lubricated as part of the 6,000
miles task,

2 Release the two clips securing the distributor cap to the
distributor body, and lift away the cap. Clean the inside and
outside of the cap with a dry cloth, It is unlikely that the metal
segments will be badly burned or scored, but if they are the cap
must be renewed. If a small deposit is on the segments it may be
scraped away using a small screwdriver, (photo).

3 Push in the carbon brush located in the top of the cap several
times to ensure that it moves freely. The brush should protrude
by at least a quarter of an inch, If there are any cracks in the cap
it must be replaced.

4 Take off the rotor arm by pulling it upwards.

§ |If the contact breaker points are burned, pitted or badly
worn, they must be removed and either replaced, or their faces
must be rubbed smooth. It is a safe assumption that this will
have to be done every 6,000 miles. It can also be reckoned that
the points can be refaced once, but the next time must be
replaced by a new set.

6 To remove the points prise off the little circlip on the moving
contact’s pivot post, and take off the washer underneath.
Slacken the nut on the terminal bolt in the side of the distri-
butor. Slide the spring contact blade off the moving contact
from between the head of the terminal bolt and the insulator.
Simultaneously slide the contact itself up its pivot, and remove
it. Undo the screw holding the stationary contact to the
distributor plate, and remove it too, (photos).

7 To reface the points, rub them on a fine carborundum stone,
or on fine emery paper. It is important that the faces are rubbed
flat and parallel to each other so that there will be complete face
to face contact when the points are closed. One of the points
will be pitted and the other will have deposits on it.

8 It is necessary to remove completely the built-up deposits,
but not necessary to rub the pitted point right to the stage where
all the pitting has disappeared, though obviously if this is done it

3.2. The distributor cap undone and rotor
arm removed.{ This one has the later type
of oiler)

G
3.6a. Prise off the circlip on the moving
contact post. {This distributor has the
early type of oiler)

3.6b. Siacken the terminal nut, and slide
the spring blade from under the bolt head,
and the moving contact off the post
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weil prolong the time before the operation of refacing the points
lies to be repeated.

4 Whilst the points are out of the way turn the engine over by
ie~d to inspect both springs of the centrifugal advance
mechanism underneath. The cam on the top of the distributor
wndle should turn smoothly against the spring pressure.
lubricate with engine oil the advance mechanism, the wick on
e top of the spindle, and the oiler on the side of the body (this
i irted with a felt wick). Smear a little grease on the cam.

7 Reassemble in reverse order,

T Note the spring blade of the moving contact must go between
me head of the terminal bolt and the sheet of insulator, As the
mut on the terminal is tightened ensure the cut-a-way part of the
g2 plastic insulator fits onto the hole in the distributor to hold
=2 bolt central.

'Z Put a drop of oil on the top of the post for the moving
usntact.

2 Now set the contact gap and retime the ignition as described
n the next two sections.

4 Contact breaker - adjustment

The heel of the moving contact breaker rubbing on the
niating cam wears, so reducing the gap. !f the gap is too small
sparks may arc across, so no HT voltage will be built up for an
4T spark. If too large the contact breaker will stay shut too
snort a time for the magnetic field to build up in the coil.

2 To set the gap turn the engine over by hand, usinga 10 mm
ss=nner an the bolts on the crankshaft pulley, till the cam in the
sistributor has opened the points as far as they will go, the heel
=f the contact being on the top of the cam.

I Slacken the screw clamping the stationary contact to the
sistributor base plate. Put a .020 in {0.5 mm) feeler between the
moints. Move the stationary contact against the grip of the
sartially slackened clamping screw by inserting a screwdriver
mtween it and the base plate. Mave the contact so that the
‘=eler is tightly held. Carefully tighten the clamping screw,
mithout disturbing the points. Check the gap is correct, trying
fzelers of the size next, smaller and bigger, (photo).

£ Once the contacts have been used a lump builds up on one
zontact, making it impractical to check the gap unless the points
are resurfaced. So when setting them check carefully that the
3@p is correct, and if any error does creep in it is better to have
the gap a thousandth of an inch too large rather than too small.
Then it will last to the next 6,000 mile service.

5 lIgnition timing - static

The ignition timing must be correct to within about 2°,
Yariation between different contact breakers, and on one
setween new and old, alter the timing by more than this. The
@ming should therefore be checked whenever the contact
awreaker is adjusted, cleaned, or renewed, and s0 anyway becomes
mart of the 6,000 mile maintenance task.

2 The timing is normally a simple adjustment. However, if the
momplete distributor drive has been removed, refer to section 6
for the initial setting on reassembly. Normal readjustment is
done as follows:

2 Having set the contact breaker, turn the engine on forwards,
ziockwise, till the timing notch in the pulley rim is uppermost,
Measure 13 mm circumferentially around the rim, clockwise, and
make a mark in the rim: It will be worth filing another notch,
sut do check it is in the correct place (photo).

4 Now turn the engine on forwards again till this new mark,
ahich shows 10° BTDC, is lined up with the arrow on the timing
chain cover, Always turn the engine clockwise, never backwards,
% you overshoot, go on another turn, otherwise backlash in the
Zistributor will affect the timing, (photo).

5 The engine is now set at 10° BTDC, so the distributor must
22 unclamped and adjusted so that the points are just opening.
On the sedan the clamp is a nut on the stud on the bottom of

SEER R fol i
B T g

4.3. Set the contact breaker with the heel

of the points on the top of the cam

5.3. With the sinple timing mark it is
necessary to mark off 13 mm round the
pulley

5.4. This FIAT gauge shows what needs
to be done
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the body of the distributor itseif, fixing it to lts pedestal sticking
out of the crenkcase. On the station wagon the stud is on the top
of the crankease.

§ The best way 10 sse when the points are opening is to make &
tost lamp from a bulb, holder, and two bits of wire, and put this
in the wiring from coil 1o contact breaker. f not doing this, then
watch the points very carsfully, Turn tha distributor body
gradusily to the point where the points just open. Then tighten
the distributor holding nut, without disturbing it.

7 To recheck, now tum the angine over, nearly one complste
turn. Ignore the timing mark, go on til the points just open
again, Now see whare the timing mark is. The first time you may
be out, as moving the distributor to and fro might have got the
backlash wrong. If nacessary, hold the distributor spindie in the
retarded position,

& Distributor . dismantling and refitting

1 Unclip the distributor cap and push it to one side.

2 Undo the low tension wire from tha terminal on the side,

3 Undc the nut on the downhward facing stud, just below the
lubricator. It is in the slot giving the timing adjustment, Remove
this nut, and washers, and draw the distributor body up out
from the drive pedestal on the crankcase. Note that on the sedan
the drive is by 2 slot in the lower sheft engaging with two
tongues in the actual distributor shaft, This iv assymetrical, so
that the distributor cannot be refitted the wrong way round,
{photos). _

4 On ths smtion wagon this is different, see parsgraph 11

onwards, 4
& Remgve the fixing screw for the condenser. Take the nut o
the terminal bolt, and take off the lead for the condenser 2
the insulating washers, and the bolt and paper gasket from ins
the distributor body. Note the way the large insulating washmg
on the outside is fitted, with its step ledge through the hole Bl
the casing, to hold the bolt central and away from metat-
metal contact. The paper gasket goes between the spring bisd
and the distributor body, {photos). 1
6 The contact breaker plate can now be lifted clear o
undoing the two scraws that go through the spring clips for
distributor cap, (photos).

7 To remove the centrifugal advance mechanism, prise qut

a8 screwdriver the felt ped in the top of the spindie, to uncow
the screw, Hold the bottom of the distributor drive shaft in
soft jawed vice, and unscrew the screw at the iop, Note tid
spring underneath.,

8 Unhook the automatic advance springs from the two peyg
the bottom end of the shaft with the contact bresker tag. Nowl
the cam can be siid upwards off the spindle, and the bob weig
removed as well, Note carafully the position of each,

9 Reassembly of the sedan is the reverse, The timing will onij
have been slightly disturbed, so can be reset as described
saction b, .
10 However if on the sedan the pedestal with bottom half of il
distributor drive shaft, has been removed, it is afl too easy ¥
reassemble engaging the teeth on the distributor with the wron
ones on the camshaft. The same situation occurs whenever thi
station wagon’s distributor is ramoved, as it has a one pleg
shaft.

-

Fig. 4.1. The distributor perts of the sedan
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i.Za. If you want to avoid full retiming
4om't take out the complete distributor
nzft unless you need to "X’ marks engine attachment lug

6.3b. Rather, take off the top only, leav-
ing the gear wheel and lower shaft in the
crankcase. {Sedan only)

5.5a. Take the nuts and insulator off the
=rminal bolt

3.6a. Undo the two screws

6.5b. Take out the bolt and sheet of insul-
ating paper

6.6b. and take out the contact breaker
plate
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11-To engage the teeth correctly proceed as follows: Turn the
sngine over till the pulley timing notch is in 1ine with the arraw
on the timing chain cover, Tha angine is now at TDC,

12 Take off the rocker box. Feel the tappet clearances by
racking the rockers. One cylinder will have both rockers free; an
the ather there will be nons, as the exhaust will be just shutting,
and the inlet opening, The first mentioned cylinder is ready to
fira,

13 Trace back the plug from the cylinder ready to fnre to the
distributor cap. Note which ssgment it goes to, and the relation-
ship of that segment {0 the notch that locates the cap on the
body. Fit the rotor arm to the spindle, and tumn it till it is lined
up for contacting the sgment.

14 Now ingsect the complete distributor drive into the crankcase,
The spindle may need 2 slight turn to engape the teeth. Ensure
tha fixing for the distributor is lined up with its opposite number
on the crankcase as the teeth engage. Now push the distributor
homw, As you do so the spindie will turn about 30° because of
the teeth. Note the angle turned,

15 Pull the distributor. out again. Turn the spindle a suitable
amount to allow for the twist of engaging the gears. Then push it
in again,

18 The distributor shouid now be in place, the rotor arm
pointing to the correct segment in the cap, and the points near
anpugh to apaning to be adjustable within the scope of the slot
in the wpper fixing, as described in section 5,

17 On the station wagon the distributor shaft also has to fit over
the splines on the top end of the cil pump shaft. This may
involve some extra shifting of :the distributor, If necessary turn
the engine aver a very smalt amount. Clearly, of coursa, do not
tum the engine over with the distributor out. Put it at TDC
befors ever taking out the distributor.

7 tgnition sdvance - testing stroboscopie timing

1 If the working of the sutomatic advance is suspect it can only
be tested by usa of a stroboscope, and the FIAT timing plate.

2 A practical way to “check” it is to fit new springs, clean and
oil the centrifugal mechanism; then the likelihood of any fault is
remotel )

3 For those who own a stroboscope the timing is given in the
form of a graph in Fig, 4.3,

-2 The plugs should be cleaned atr 6,000 miles, and replaced

8 Condenser - removal and replacernent

1 The purpcse of the condenser, [sometimes known as a
capacitor), is to ensure that when the contact breaker points
open ther¢ is no sparking across them which would prevent
proper slectromagnetic build up of HT, amd cause wear of the
paints.

2 The condenser is fitted in parallel with the contact hreaker
points, If it develops a short circuit, it will cause ignition failure
at the points will be prevented from interrupting the low tension
circuit,

3 If the engine becames very difficult to start or begins to miss
after several miles running and the breaker points show signs of
excessive burning then. the condition of the condenser must be
suspact. A further test can be made by separating the points by
hand with the ignition switched on. If this is accompanied by &
larger flash than usual it is indicative that the condenser -has
failed with an open eircuit,

4 Without special test equipment the only sure way to disgnoss
candenser trouble is to replace a suspected unit with a new one
and note if there is any improvement.

& To remove the condenser from the distributor, remowve the
distributor cap and the rotor arm. Unscrew the contact breaker
arm terminal nut, and release the condenser lesd. Undo the
crew holddinag the condenser to the outside of the distributor.

8 General distributor wear

1 - if the bushes in the distributor are badiy worn, the spindle

can slop about, so varying the contact breaker gap, and indirect
Iy the timing.
2 New bushes are not available, therefore, a new distributar
must ba the answer. Nota that you do not get one with a
canditioned engine,

10 Spark plugs

1 In the past the plugs were a weak point on many cars, tho
collecting a still worse reputation because of some very fu
supercharged racing cars. Nowadays they are reliable and lo
fasting, and in 1972 the normal cost was still the same as i
1938.

12,000 miles. A car burning oil badly, may need more. frequenf
cleaning. One driven hard burns its plugs clean quite well.
3 Cleaning should be done by a garage with a sand blast
machine. Only in the case of the bad oil burning car can sats
factory cleaning be done by hand.

4 The gaps must be set as given in the specification. Wh
setting them never touch the central electmde Merely bend t
outar one,

6 On well used plugs the electrodes burn away, and to §
rounded shape, so do not function so well. i
6 Only use plugs of the reputable makes and the recommend
type. A plug of the wrong type, too cold may foul up, If
other way, too hat, they will not last well, and may even damg
the engine. B
7 Misused plugs, badly made, or damaged ones, could cra:
and drop bits onto the pistons with disastrous results.

11 The coil

1 The only maintenance on the cail is to clean it, and
sure the LT and HT leads make good, secure contact.
2 The fault-finding in Chapter 1 shows how the coil is tesh

3 They only fail occasionally. The most usual reason for failu
is leaving the ignition switched on by resistance when the engl
is not running. The insulation then breaks down due to ow
heating. Instead of the LT heing cut over half the time by

contact braaker it flows continuously, ;

12 Fault finding

1 Ignition faults normally result in the enging not running o
all; and as a cause of engine failure the |gmt|on systerm is theg
MOSst cOMMAOn reason, o
2 The tracing of ignition faults stopping the engine were gi
in the fault finding at the end of Chapter 1. Hnwwar other fa
can appear in the system,
3 Missing.

If the engine is loosing much power, and sounding
rough, it could be running on only one cylinder. This is usually
causaci by a faulty sparking plug. To trace which is at fau

replace, each plug (ead in turn. The plug that makes no di
ance is not working., The plug should be chenged. If this ma
no difference check the leads and distributar cap,
4 Wrong timing, L]
If the timing is not correctly set many symptoms will appear; §
if only a few dagrees out there will just be lass of acceleration }
and excessive fuel consumption. H worse, the engine is likely to §
run hot. If the error is advanced ignition timing the engine will 4
sound rough. Extended running like this can damage the engine. |
6 Dampand dirt. i
The most common cause of difficult starting is the combin- §
ation of dirt and damp on ignition 1sads, and inside and outside
the distributor, and the coil contacts. Aerasol sprays that repe .
damp allow a start that time, but do not remove the root cause,
the dirt.



White deposits and damaged porcelain insulation
indicating overheating

Broken porcelain insulation due to bent central
electrode

Electrodes burnt away due ta wrong heat value or
chronic pre-ignition ipinking}

Mild white deposits and electrode burnt indicaeting
ton weak a fuel mixture

Excessive black deposits caused by over-rich
mixture or wrong heat vatue

Pluy in sound condition with light greyish brown
deposits
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Chapter 5 Clutch

Contents

Seneral description ... w1 Clutch spigot bearing ... S |
Clutch assembly - removal, mspect:on and raplsoement - 2 Clutch cable replacement 5
Clutch withdrawal operating mechanism - inspection and Clutch life ]
-epair w 3 Fauit diagnosis 7
Specifications

Coil spring type up to Sedan 824000 and Station wagon 141256

Type Single-plate, dry dise
Linings, outside dlameter v (140 mm)
Linings, inside diameter ... {96 mm)

Clutch springs
Number of working coils ... e e 5.75
Total number of coils 7.25
Free length ... {40.5 mm)
Seated length... {24.5 mm)
Correspondingfoad ... .. o w. o o e (26%1.2kg)
Minimum permissible load ... {22 kg)

Release levar carrier ring springs

Number of warking coils ... 10%
Seated length (30 mm}
Corrasponding load ... 2.2 2 0.2 kg
Clutch pedal free play ... . 1.3/8 inch to 1.9/18 inch {35 to 40 mm)
Run-out of driven plate linings, max 0059 inch to .0118 inch (0,15 to 0.30 mm)
Clearance between clutch shaft and driven plate hub splmes .
—endwise ., 0018 inch to .0039 inch {0.05 t0 0.10 vam)
—crosswise ... - e D059 inch to .0118 inch {0.15 10 0.30 mm)

Diaphragm spring type from Sedan 824007 and Station wagon 141257

Throw-out mechanism The diaphragm spring
Linings: outside diameter .. 156 mm
insigde diameter 114 mm
Clutch pedal free play 5/8 inch - % inch (15 - 20 mm)
Tightening torque
Ciutch cover to flywheel |, B - 7 Ibf 1 (0.8 - 1.0 kg.m)
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1 Gaeneral description

t The clutch is a single disc design and incorporates a driven
plate {which carries the friction material on each side} and a
pressure plate and cover assembly, On early cars the pressure
plate is tensioned by coil springs and the pressure is taken off by
& central release ring I|n ked 10 three release levers which pivot on
the cover,

2 The clutch operating lever pivots in the forward end of the
gearbox casing and a thrust bearing on the inner end bears on to
the release ring when the arm is operated. The operating arm is
moved by a cable from the clutch padal,

3 As the friction surfaces of the driven plate wear so the
clearance betwesn the thrust bearings and release ring decreases.
This clearance is reflected in the free play movement of the
clutch pedal. This movement can be adjusted by altering the
length of the cable, This is done by turning the adjuster nut
fitted to the clutch end of the cable.

4 From the 110F onwards (see chassis numbers in the specifi-
cation) the clutch was redesigned, and now has one diaphragm
spring. The advantage of this is that as the pressure plate moves
nearer the ftywheel as the friction linings wear the spring tension
stays much the same. Pedal pressure releasing the ciutch is less,
There are fewer parts, and the clutch is easier 1o balance.

& The withdrawal bearing is a carbon ring on the coil spring
clutches, and a ball bearing on the diaphragm ones, The station
wagon withdrawal mechanisrm is slightly different from the
sedans, Clutchares are not interchangeable.

2 Cilutch amsmbly - removal, inspection and replacement

1 Remove the engine as described in Chapter 1,

2 Working diagonally slacken the six mounting bolts which
hold the clutch cover 1o the flywheel - slackening each one a
little at a time until the tension on the pressure springs is
completely relieved. Lift off the cover and clutch driven plate.

3 The clutch driven plate should be inspected for wear and for
contamination by oil, Wear is gauged by the depth of the rivet
heads below the swrface of the friction material. If this is less
than 0.025 inch {0.6 mm) the linings are worn enough to justify
renewal,

4 Examing the friction faces of the flywheel and clutch
pressure plate for signs of scoring or overhegting. These should
be bright and smooth. If the linings have worn too much it is
possible that the metal surfaces may have been scored by the
rivet heads, Dust and grit can have the same effect. If the scoring
is wvery severe it could mean that even with 3 new clutch driven
plate, slip and juddering may recur,

5 Deep scoring on the flywheet face is serious because the
flywheel will have to be removed and machined by a specialist,
or renewed. This can be costly. The same applies to the pressure
plate in the cover although this is a less costly affair. If the
friction linings seem unworn yet are blackened and shiny then
the cause is almost certainly due to oil. Such a condition aiso
requires renewal of the plate. The source of oil must be traced
also. It will be due to a leaking seal on the transmission input
shaft {Chapter 6 gives details of renewall or on the frant of the
engine ¢crankshaft (see Chapter 1 for details of renewal),

6 |If the reason for removal of the clutch has been because of
stip and the slip has been allowed to go on for any length of time
it is possible that the heat generated will have adversely affected
the pressure springs in the cover, Some ar all may have been
affected with the result that the pressure is now uneven andfor
insufficient to prevent slip, even with a new friction plate, It is
recommended that under such circumstances a new assembly is
fitted.

7 Although it is possible to dismantie the cover assembily of the
eld coil spring type clutch to renew the various springs and
levers, the economics do not justify it. Clutch cover assemblies
are available on an exchange basis. The compaonent parts for
their overhaul are not readily available, and it is difficult 1o

compress the springs to release the pressure plate from the cover.
1t is impracticat to overhaul the diaphragm spring clutches as
they are rivetted together.
8 Clutches are available relatively cheaply. Remembering the J
great labour in dismantling the engine to get at the clutch it is §
well warth fitting a reconditioned assembly, new driven piate, §
and nev withdrawal bearing. ;
9 When replacing the clutch, support the driven plate on a
finger through the centre of the withdrawal mechanism. Be sure
that the short length of the hub of the disc is towards the
flywheel (see section drawings}.

10 Stand the six securing bolts into the threads in the flywheel,
ensuring that the holes in the clutch cover are lined up with the |
dowels on the flywheel. Tighten them enough for the linings of
the driven plate tc be lightly gripped, but stifl moveable.

11 It is important to line up the central spiined hub with the
bearing in the bare of the crankshaft. If this is not done it will be
impossible to refit the engine ta the transmission. i1 is possible
to centralise them by eye but a simple surer way is to select &,
suitable piece of bar or wooden dowel which wil! fit snugly in _’
the crankshaft spiget bearing and round which some adhesive
tape can be wound to equal the diameter inside the driven plata
boss. By inserting this the plate can be moved and centralised* §
with sufficnent aceuracy. 3
12 Finally tighten up the six cover securing bolts evenly and
diagenally a littke each at a time to a final 1orque of 6 - 7 Ibf f1.
13 Before refitting the enging after a clutch overhaul check the |
transmission input shaft oil seal {Chapter 8} and the clutch
release aperating mechanism (see Section 5). "
14 Do not put any oil or grease on the splines of the shaft or the ]
clutch driven plate, This would become sticky, and cause clutchy §
drag. But put some grease on the end of the shaft where it goes
in the spigot bearing in the crankshaft.

3 Clutch withdrawal operating mechanism - inspection and ]
rapair ]

1 Clutch operation can be adversely affected if the relcass f
thrust bearing and retaining springs are worn or damaged.
Squeals, juddering, slipping or snatching could be caused par‘tl'lr ]
or even wholly by this mecharism. 3
2 Full examination is possible onty when the engine has beem
removed and normaily it is earried out when the clutch is in need §
of repair. The mechanism is contaimed in and attached to the
transmission casing.
3 On coil spring type clutches the withdrawal bearing is a
carbon ring. They do not tast very loang. If there is any doubt
about it, fit a replacement. They are simply held into the with- }
drawal fork. [
4  On diaphragm cluichas the withdrawal bearing is a ball race, |
Unless you remove the complete asssmbly from the transmission §
housing and strip it do not wash it lest grease be washed out ]
without the possibility of repiacing it.
This should only need doing when the transmission is being J
given a complete overhaul.
& Check that the actuating mechanism moves freely.
6 Readjust the free play when the engine is reinstalled. :
7 During reinstallation take great care not to damage the clutch I
with the gearbox input shaft whilst the engine is being fitted o §
the transmission.

4 Clutch spigot bearing -

1 The engine-end of the clutch shaft's rests in a spigot bearing
in the crankshaft, See Fig, 1.1 and 1.2. . ]
2 After very lengthy service it wears. This allows the shaft to
move off centre. The oil seal in the flywheel housing where the
shaft goes into the transmission will not fast long with this
running out of true. It could also result in rough running due to
out of balance. .

3 To check the bearing the shaft must be removed from the
transmission, and the clutch from the engine. It can therefore
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A Fig. 5.1. The cail spring type of ciutch {in this case, one from »
station wagon). The figure 1.5, is thae clearance achioved by adjust-
U[ 48 ‘_ ment at the pedal of tha free play
> 6
B0 o Y.
15 '
N
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[Fig. 5.2. The diaphwagm spring clutch. Note the differant with-!
drawal mechanism mounted on the transmission casing |
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only be done when the transmission is being dismantled.

4 The bearing is a push fit in the crankshaft. The flywheel must
be off to replace it.

5 To extract the old one, ideally tap a screw thread, or use an
“"Easi-out” and pull it out. We pulled ours when the crankshaft
was out by putting the end of the bearing in the vice.

6 Lubricate the new one, and tap it into place.

7 The recommendation is to replace the spigot bearing if the
crankshaft is out of the engine, as if the engine is worn, the
spigot probably is too. The spigot bearing is cheap, so it is worth
taking the opportunity to change it when it occurs.

7 At the front remove the split pin and washers holding the
cable end to the pedal. i
8 Withdraw the cable underneath the car. The outer cable will
have to be disengaged from the seats in the bulkheads at each
end of the spine in the floor of the car, and slid sideways along
the slots cut to the larger holes.

8 The new cable is supplied complete with rubber dirt excluder
and seats.

10 Readjust the free play at the pedal.

6 Ciutch life

5 Clutch cable replacement

1 The cable should only need replacement if it breaks. Stretch
should not be severe.

2 However, should the cable appear too long, perhaps after
fitting a new clutch, and the threaded part on the end is reached
whilst the free play is too large, then put either a short length of
tube, or large nuts, over the adjuster rod between the clutch
lever and adjuster nut.

3 To change the cabie, first jack up the car and support it on
blocks,

4 Remowve the cover over the spine of the car on the floor
behind the front seats.

5 Remowve the heater trunking on the floor spine beside the
drivers pedals,

6 At the rear unhook the pull off spring from the clutch lever,
and unscrew the lock and adjuster nuts from the cable ends.

1 Some drivers allow their clutches to outlast the engine and
transmission. Others need new ones almost as part of the 12,000
mile service. The clutch is one of the prime examples of a
component cheap to buy, but expensive (or lengthy for the
home mechanic) to fit.

2 The short life is due to abuse.

3 Common abuses can be avoided as follows:

4 Do not sit for long periods, such as at traffic lights, with the
clutch disengaged. Put the gearbox in neutral until the lights go
yellow. This extends withdrawal bearing life.

5 Always remove the foot completely from the clutch pedal
once under way, Riding the clutch lightly ruins the withdrawal
bearing and thereby the rest of the clutch.

6 Whenever the clutch is disengaged, hold it completely so, the
pedal down as far as it will go. You see drivers holding the car on
a hill by slipping the clutch. This wears it out quickly,

7 Always move off in 1st gear.

r

et resrdeR ¥

Fig.5.5 The diaphragm spring type of clutch during assembly
1 Clutch pressure plate
2 Clutch centralising mandrel

it 3 Flywheel

MOUNTING PLATE  poes e (Pupes

DEIVEN PLATE

- LEVER
PRESSUA CARMER BiING
PLATE

Fig. 5.4. The clutch assembly removed, with driven plate beside
it, both as seen from the engine
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Fig. 5.7. The coil spring type of clutch dismantied
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Fig. 5.8. Spanners on adjuster nut and locknut of the clutch
cable

Fig. 5.9. Clutch pedal and cable fixing
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7 Fault diagnosis and remerdies

Symptom

Reason/s

Remedy

Judder when taking up drive

Clutch drag (or failure to disengage) so
that gears cannot be mashed

Clutch slip - {increase in engine speed
does not result ip increase in car speed -
especially on hilis)

Loose engine/gearbox mountings or over-
flexible mountings

Badly worn friction surfaces or friction
plate contaminated with il carbon deposit

Worn splines in the friction plate hub or on
the gearbox input shaft

- Badly womn besring in flywhael centre for

input shaft spigot

Clutch actuating cabie clearances too great
Clutch friction disc sticking because of rust
on splines {usually apparent after standing
idte for some length of time)

Darmaged or misafigned pressure plate assem-
iy

Clutch actuating cable clearance from fork
too smail resuiting in partialty disengaged
clutch at all times ;

Clutch friction surfaces worn out (beyond
further adjustment of operating cable) or
clutch surfaces oil soaked

Damaged clutch spring(s)

Check and tighten all maunting bolts a
replace any ‘soft’ or broken mountings.
Remowve enging and replace ¢lutch parts
required. Rectify the oil Ieak which caus
contamination.

Renew friction plats and/dr input shaft.

Renew bearing in flywheel.

Adjust clearance.
As temporary remedy engage top gear, appiyd
handbrake, depress clutch and start engine.
(it very badly stuck engine will not turnk,
When running rev up engine and slip clurch §
until disengagement is normally possibhe.
Renew friction plate at earliest opportunity.
Replace pressure plate assermnbly.

Adjust clearance,
Replace friction piate and remedy source of

oil leakage,

Fit reconditioned assermbly.




Chapter 6 Transmission

Contents
General description e 1 Meshing the crown wheel and pinion ... 8
Removal of the transmission from the car (engine in place).. 2 Reassembling the gearbox 9
Removat of drive shafts and differential 3 Reassernbly of the differential and drive shafts 10
Stripping the differential 4 Refitting the transmission to the car ... . "
Stripping the gearbox 5 Gear lever adjustment 12
Renovation of the gearbox [+ Smoath silent gear changing 13
7 . 14

Renovation of the final drive

Fault finding

Specifications

15t J4ar oversl|
Hid gear overail
3rd gear overall
4th gear overalt
Reverse

Oil capacity ... -

Gearbax
Condemnatian lirnits
Input shaft bearing: Selector-end: Sideways play
End Hoat
Differentiai-end: Sideways play
. End flaat .,.
Output shaft: Selector-end: Sideways play
Differential-end: Sideways play

Backlash between gears : maximum
Gear wear limit on bush
Dag-clutch sliding steeves on hubs

Final drive
Differential side bevel gear thrust ring:
Standard

QOversizes various ug to

Crownwhee! and pinion distance "B"

Which is differential centre line to seat of pinion shoulder on inner

race of output shaft bearing

Shims available in thicknesses:

Crawnwheel 1o pinion backlash
Differential bearing preload: Torque to rotate

R T

.0018 inch {.045 mm}
0177 inch {.450 mm}
L0016 inch {.040 mm)
J3186 inch {400 mm}
0018 inch {.040 mm}
0018 inch {.045 mm)

004 inch {.10 mm)
008 inch {,20 mm]
K006 inch {15 mml

038 inch {t mm}
.051 inch {1,3 mm}

75 mm

A0asnd .15 mm

.08 - .12 mm (.0031 inch - .0047 inch)
.130 - 150 kgm (.94 - 1.08 ibf.ft)

All lates cars
3.70
2.06
1.30
0.87

18.96
10.6
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Shaft wear limits: .
Dirive shaft cross head slip joint in differential
bevel side gears ... -

Shaft in sleeve at hub snd

Tightening torques

Input shaft end nut . .

Qutput shaft end nut “

Bolts through crownwheel in dnfferent«al casmg
Flywhesal housing to gearbox casing
Transmission 1o engine nuts

Drive shaft sleeve ta hub

1 General description

1 The gearbox and final drive with differential are built as one
transmission unit. The drive from the clutch passes forward by a
long shaft over the differantiatl into the gearbox. On this shaft in
the top of the gearbox is a gear cluster with a series of gear-
wheels, one for each gear, and all permanently locked to their
shaft, the input shaft, Below is the output shaft. On this lower
shaft again there is a gearwheel for each gear speed, but these
being in constant mesh with those on the top, input shaft, are
normally free, and just one locked to the ouiput shaft when
needed. The output shaft brings the drive back again 1o the final
drive, where it is turned acrass the car and given another gear
reduction.

2 The gears are engaged by locking them ta the output shaft
with dog-clutch sieeves sliding on splined hubs on the output
shatt. There is not any synchromesh to get the gearwheel going

at the correct speed before the dog-clutch engages. This makes .

work on the gearbox much simpler, The gearwheels are very light
on such a small gearbox, so if gear changes are made without
mugch skill the teeth of the dog-clutches do not complain lowdly,
but changes should be made employing double-declutching.

3 The price of a reconditioned transmission at first looks rather
high but for this you get a guaranteed factory owverhaul. If the
transmission has one isolated and obvious defect, like running
very rougb in one gear indicating the gear teeth have failed, it
could readily be siripped and that one defect rectified, The
problern comes if work is undertaken involving changing the
crownwheet and pinion, the double ball thrust bearing at the
front, or selectorend, of the output shaft, Unless the offictal
workshop setiing gauges are available it is difficuit to set up the
position of the pinion, which is also the output shaft, or mesh
the crownwheel properly, and adjust the preload of its bearings.
If just gemeral noise is the problem a partial overhaul may give
dissappointed results. Yet if every component is to be renawed
then the bill will be expensive, and thers could well be difficulty
in getting all the parts. But if silence is not the prablem, then
everything is fairly straightforward,

4 When you strip the transmission it is imposiant to lay out the
components in order as they came out or off, so that they can
go back in the same order, and in the same relative position, and
not get muddled up,

2 Removsi of the transmission from the car {sngine in place)

1 It is normally expected that if the transmission is needing
repair, some other components of the car will be as weli, and
therefore the transmission will be removed with the engine, This
makes work a ot easier, as there is less to do under the car, and
the car has not got to be lifted to a height to clear the trans-
mission as it comes out {if there is no pit for working under the
car}, The removal with the engine is described in Chapter 1.

2 M it is necessary to remove the transmission with the engine
stilt in place, proceed as follows,

3 Place the car over the pit, or jack it up well clear of the
ground, and mount it very securely, with the wheels ciear, so
that they can be turned over,

.20 mm {.0079 inch}
.18 mm (.0059 inch}

18% - 25 ibf.ft (2.5 - 3.5 kg.m}
29-36|bfft {4 -5kg.m}
23% lbf it {3.2 kg.m}

27% Ibf ft {3.8 kg.m)

18 - 22 ibf.fr {2.6 - 3.0 kg.m}
20 bf ft (2.8 kg.m)

4 Drain the gil from the transmission,

5 Remaove the three bolts securing each drive shaft sleeve to the §
hubs. Reach inside the joint and remove the small spring 3

between the hub and the drive shaft,

6 Disconnect the starter motor, and atl controls on the trans-

mission and the speedomater cable, as described in Chapter 1.5.
7 Remove the starter motar.

8 Support the engine by a jack, putting wooden blogks !
between the jack head and the sump. Undo the ring of bolts
securing the fiywheel housing to the crankcase. Put a second jack

under the transmission,

9 Undo the twe bolts holding the front crossmember and 4

transmission mounting to the car body.

10 Lower the jacks very slightly, and then slide the transmlsslon 4
forward so the shaft comes out of the clutch driven plate. Then -
lower the transmission clear of the car. In doing this there might j
be some trouble in getting the drive shafts clear of the axle, If 3
you are working alone these might need wedging clear of the §

suspansion arms whilst the transmission is manoeuvred out,
11 Ciean the exterior of the transmission.

12 Remove the transmission mounting support bracket and 1

rubber mountings from the casing.
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3 Removal of drive shafts and differential

1 To remove these the transmission must be removed from the
car and the differential dismantied,

2 Remove the driving sleeves from the outer ends of the drive
shaft, To do this prise back the rubber dirt excluder, and push
that to the middle of the shaft. Clean any dirt that might have
got under the excluder onto the splines, and then push the drive
sleeve along the shaft so that the circlip at the end is exposed.
Remove the circlip, and then slide the sleeve off, with its dirt
excluder, (photos).

3 Remove the four bolts holding the ring on the rubber oil
retaining boots where the driveshafts fit into the transmission
casing, {photo).

4 Take off the boots noting that inside is a locking tab that
holds the adjustment for the output bearing race, (photo).

5 Undo the four nuts holding the star shaped outer race
housing for the output bearing to the transmission casing, and
take off the race housing, (photo).

6 Repeat for the other side.

7 Mark the position in which the race housings were fitted on
the studs, so that they are replaced in the same way.

8 Note that in the housing is the castellated ring that sets the
bearing preload for the differential, This adjusts the meshing and
preload of the differential, and it is important that it is not
disturbed. Mark the position of the castellated ring in the bearing
housing with paint if it appears free to move,

9 As the star shaped bearing housings have been removed, the
differential section of the housing can now be split.

10 Remove the nuts from the studs in the flywheel housing
either side of the clutch withdrawal mechanism, which hold the
two halves of the differential section of the transmission casing
together, {photo).

11 Remove the fiywheel housing from the rest of the trans-
mission casing, (photo).

12 Holding the two drive shafts lift the differential clear of the
casing, {photo).

13 Now strip the differential as described in section 4 following,
when at last the drive shafts will be free.

4 Stripping the differential

1 In order to remove the drive shafts from the differential, the
latter must be dismantled,

2 Undo the bolts holding the crownwheel to the differential
case, Hold the differential whilst this is being done either in a
vice with soft jaws, or by passing a bar through the hole in the
casing,

3 The crownwheel is now free from the casing, and the two
halves of the differential casing can be split, Mark every item as
you take it apart so that you can refit it in the same position as
it was before. The two halves of the differential casing are likely
to be a tight fit and will require careful prising apart to keep
them straight as they are withdrawn, {photo).

4 The drive shaft with the driving cross heads of the slip joint
can now be taken apart, (photo).

5 Note the bronze thrust ring that takes the outward thrust of
the differential bevel side gears against the end of the casing.
These are of varying thickness to give correct meshing of the
bevel gears, {photo).

6 The right hand bevel side gear and drive shaft cannot come
out until the two idler pinions on their shaft are removed. To
release these bend back the lugs holding the shaft retaining cup
to the differential casing, and prise it off carefully, so that it can
be reused.

7 Leave the roller bearings in place on each half of the differ-
ential casing, and their outer races in the housings unless they are
to be renewed.

i
R o
R

3.2a. Take off the circlip,

3.2b. the coupling sleeve,

9
i
B

b e
3

3.2c. and the dirt excluder from the outer
ends of the driveshafts
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3.3. Take off the bolts for the oil-boot 3.4. which also holds the locking-tab ring

retainer,
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3.5. Carefully prise off the bearing housing 3.10. Remove the six nuts and washers,

3.11. and pull the flywheel housing off the 3.12. Lift out the differential by the drive

gearbox shafts
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4.3. Undo the bolts, then prise the differ-
ential apart

4.5. The thrust rings in the differential
case for the side gears also adjust end-
float

. pinion off the output shaft, (photo).

6 Stripping the gearbox

1 The front half of the casing with the differential having been
removed as described in the previous section, proceed as follows:
2 Pinch together the ears of the circlip on the sleeve locking the
clutch shaft onto the gearbox input shaft. Slide the circlip out of
its groove and let it rest on the sleeve. Now push out the pirr that
is through the sleeve and through the input shaft. (This is the
furthermost of the two pins). Pull the clutch shaft and sleeve off
the gearbox input shaft, {(photo).

3 Remove the four set screws holding the gambox top cover,
and take off this cover from the gearbox, {photo).

4 Turn the gearbox on end.

§ Remove the nut from the stud holding the speedometer
drive, and withdraw the drive, (photo).

6 Undo all the nuts holding the gearbox selector rod end cover -

to the main casing.

7 Pull the end cover upwards.

8 Lift the end casing off, sliding it alang the gear selector rod.
If there is difficulty in getting the selector rod to move down
into the housing, it may be necessary to file off any burrs on the
end of the selector rod shaft. If it gets stuck it is possible to lift
off the end cover with the selector rod still in place, unhooking
it from the gear shift rods, {photo).

4.4. The cross-heads on the drive shaft are
now free to slide out of the bevel side
gear. The grooves in the working surface B
assist lubrication 4
9 Remove the two nuts holding the cover for the springs for
the gear selector detents. =
10 Remove the three springs from their holes. Tip up the gear-
box so that the three detent balis roll out of their passages,
{photos).
11 Remove the bolt holding the reverse selector fork to its rod,
slide the rod out of the gearbox casing, and lift out the forkq-
{photo).
12 In the same way remove the bolt holding the 3rd/4th geaa'
selector fork. Pull the rod out a bit, and get from the gearbox
casing one interlock ball and one thin plunger from between the
housings for the far end of the gear selector rods. Take out that
selector rod and its fork, (photos). y
13 From the outside of the casing remove the bolt locking the
reverse gear shaft, and then from the differential end of the
casing push the shaft out towards the selector-end. Lift out the
reverse gear pinion, (photos).
14 Slide two gears into mesh at the same time, so that the
gearbox is locked.
15 Remove the split pin from the end of the output shaft, and
undo the nut. Do the same for the input shaft, (photos).
16 From the lower, the output shaft, remove the washer and
then holding a hand underneath it, to catch the ball that is its
locating member instead of a key, slide the speedometer drive

17 Take the second gear pinion off the end of the input shaft.
18 Undo the bolt holding the first gear selector fork to the
lowest gear engaging rod. Slide out the rod, pulling it by the
second gear fork at the end, and bringing off the end of the
output shaft the second gear engaging sleeve which is within the
arms of the fork. Look for and catch the last ball from the
interlock mechanism in the differential-end housing for the rod,
{photos).

19 Take off the output shaft the remaining parts: The hub fur
the engaging sleeve, the second gear wheel and its bush. {photo)
20 Undo the two screws countersunk into the selector-end
bearing housing for the output shaft. These may need tapping
with a punch to start them out of the housing. Take off the
bearing housing, (photo).

21 The selector-end bearing for the input shaft is now free. If it
will come easily, just take it out: Note the flange with the flat
cut on it to clear the other bearing, (photo).

22 Slide the input shaft towards the selector end; out of the end
of the casing. It may need carefully driving out with a drift. If
the selector-end bearing could not be got out before, it will be
driven out now. When the shaft is free pull that selector end
bearing off the end of the shaft. It does not matter if the differ-
ential-end bearing is still on the end of the input shaft, or left in
the casing.
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3.2a. Spring aside the far circlip,

3.3. Take off the cover

3.8. and the end cover. Our gear selector
~ouldn’t slide out, so we unhooked it
from the rod ends
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5.2b. and take out the far pin, so the
clutch shaft will come off bringing the
sleeve

5.9. Take off the detent spring cover



5.10a. Take out the springs 5.10b. Tip out the three balls. Remember
the way the selector rods face the detents

for reassembly

5.11. Unbolt the reverse fork and pull out
the rod

5.12b. comes the interlock plunger, 5.12¢c. and the first of the two elongated
balls

R | —



5.13a. The reverse shaft lock-bolt comes
out of the casing side
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5.13b. Then the shaft can be driven out.
It will NOT go the other way

5.15a. The nut, without washer, and the
2nd gear pinnion on the input shaft

5.15b. The nut and washer on the output
shaft

BT

5.16. Don‘t loose the ball for the speedometer
drive




5.18b. The rod brings off the 2nd gear
fork: there will also be the last interlock
ball at the other end

5.19. The gear-engaging dog-cluster hub
and the 2nd gear wheel

5.21. Then the input shaft bearing: If it 5.23. The input shaft being threaded out
is stiff drive it out with the shaft from the with the differential-end bearing on it
other end



Chapter 6/Transmission

23 Lift the input shaft out of the casing. If the bearing is on its
differential-end, it can just be threaded out through an area in
the opening where the side has been machined to allow this.
Leave the bearing where it is for now. It need only be moved to
replace it if it is worn out, {photo).

24 Now take out the output shaft. Pull it slowly by the pinion
out of the differential-end of the casing. As it moves each gear-
wheel and engaging sleeve is going to drop off the shaft, And last
there will be the shims next to the bearing. Take all these parts
out and lay them out in order and the same way round so that
they will not get muddled. The shims are very important. The
differential-end bearing should come out on the shaft. (photos)
25 Take out of the selector-end of the casing the other bearing.
But if it proves stubborn leave it there lest it be damaged, and it
need only come out if to be replaced, (photo).

26 If the parts cannot be left out in neat order due to lack of
space it is suggested they are all put back on the shafts to store
them in correct order and the right way round, (photo).

5;24a. Draw out the output shaft

5.24b. with bearing and shims still on it. 5.24c¢. The other parts come off inside the
Or else they will be in the box with the casing and can be lifted out
gears

5.25. The selector-end bearing of the out- 5.26. This is what came off the two shafts.
put shaft locates the pinion in relation to It goes back in the reverse sequence
the crown wheel :
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& Renovation of the gearbax

8 Meashing the crown whesl and pinion

t Clean alt parts, examining them for signs of damage; scuffing,

scoring, cracks or chips out of gear teeth. Check all ball and

roller bearings for smooth rotation, and any visible defects:
These last must be very carefully washed quite clean in clean
paraffin,

2 Put gach gear wheel on its own hub and check the pair for
woar. Check the ball and roller bearings’ free play against the
specifications, by judging it, by “feel”, If your deater is
co-gperative, compare them with naw ones.

3 Temporarily reassembile the components that go on the input
and output shafts into the gearbox, and check the gear pairs for
excessive backlash,

4 |f the double ball bearing at the selector end of the output
shaft is replaced this is going to upset the position of the pinion
in relation to the crown wheel, as it is this bearing that mkes the
end thrust. See Section 8.

5 Also if tha bushes supporting either 3rd or 4th gear wheels on
the output shaft are changed there is the same risk. In this case
compare the lengths of the old and new bushes by standing them
on end on a flat surface, such as a sheet of glass, and putting a
steal ruler across the top so that the difference can be measured
with feeler gauges. It can be reckoned that each bush will shrink

about Y2 a thousandth of an inch (L0005 in) when first firted. So

they can afford to be a little larger. If there is groater variation
alter the shims at the pinion accordingly.

6 FPay particular attention to the 4th gear wheels as these are
usad for such a longer distance than the others.

7 You will need new gaskets for the cover, end part of the
casing, speedometer drive, and plate retaining the gear detent
springs and balls. You will need new oil seals for the input shaft
from the cluteh, and naw boots and dirt excluders for both ends
of the drive shafts.

7 Resnovation of the final drive

1 Your diagnosis from the noises made when the car was in use
should have led you to suspect what major components in the
final drive seemad at fault. In particular a loud whine might
demand the crown wheel and pinion be changed sven though
they look all nice and smooth.

2 Examine all parts for signs of damage: Scoring, cracks ete. In
particular locok at the races and the roliers for the taper roiler
bearings that support the differential in the casing. These should
be smooth and shiny. There is a strong possibility they will
appear pitted, almost as if rusting has taken place. If 30 they will
need replacing. They can be 2 loud source of noise.

3 M there has been {oud whining for some time, and the car has
dona a high mileage, then the crown wheel and pinion will nesd
replacement. But if the mileage is low, and the onset of whine
recent, then it could be possible to silence it by resetting the
meshing. The two have to be replaced as a pair.

4 I the crown whesl and pinion are not being replaced it is
vital that the adjuster rings in the star shaped bearing houses are
not disturbed, or the meshing adjustment and bearing preload
will be changed,

5 Measure the thickness of the bronze thrust rings in the
differential casing for the bevel side gears. If these are worn more
than 0.001 inch replace them. Do so with the oversize ones.

& Check the clearance of the crosshaads on the drive shafts in
the bevel gears. If slightly excessive new crossheads may suffice.
Otherwise the gears must ba replaced too,

7 Check the slop of the slesve on the hub end of the drive
shaft, If it is an old car, and the splings have got rusty new shafts
may be nesded. These will give new splines at the outer ends,

" and siso-new pivots at the inner end for the crossheads. All this

will remove snatch in the trensmission due ta all the lost mation
adding together.

8 New dirt excluders will be needed for the outer ends of the
drive shafts. New cil retaining boots will be necessary at the
inner ends, and & new oil seal for the clutch input shaft through
the flywheel housing,

1 I a new crown wheel and pinion have been fitted their |
meshing will need setting. The same should be done if the ]
pasition of the existing pinian has been altered by new gearbot.
parts that atfect this. -
2 If the meshing is altered care must be taken not to change thc
bearing preload. If the differential taper roller bearings ui
replaced the prelead must he reset.
3 FIAT do the meshing using dummy shafts and a speciel
gauge. If possible get a dealer to do the setting for you.j
Assuming this is not possible, it can be done, with difficulty and:]
risk of ending up inaccurately set, by the methad that foilows::
4 On the end of the gearbox output shaft, which is also the ]
pinion, will be found two figures. One is a mating code for thee
crown wheel. The other will have a + or - sign before it. This ]
figure is, for that particular pinion, the variation it must have for
correct meshing from the nominal 75 mm distance from differ
ential centre line to shoulder at the back of the pinion. 3
& If you are only replacing the erown wheel and pinion, thea
tha new pinion c¢an be positioned by changing the thickness of
the shims behind the bearing next to the pinion the same ;
amount as the difference between the two figures stamped om 3
the old and new pinions. Then all that need be done is to move |
the crown wheal across 10 get the correct backlash, whilst not-
upsetting the bearing preioad. This will then have praperly ]
positioned the new pinion, as the altered thickness of shims wilf §
have accounted for the variation in the pinions, It can be done
on the basis that the remaining parts in the gearbox will haui :
maintained their position. ;

6 If some of the parts that govern the position of the pmion :
have been changed then it ought to be repositioned by reference-§
to the centre line of the differential. Without either FIAT"
special gauges, or a surface table and proper mesasuringj
instruments this cannot be done by measurement, it could be 3
done from first principles using blue marking dye and shifting.
the two mating pears about till the correct tooth contact -]
obtained. This needs a lot of practice and is outside the scope of-
this book to teach. Therefore, in default of the gauges it ir.
recommended that the new pinionfoutput shaft is fitted, witly 3
the shims corrected as already described for both the different
number on the pinion, and for any variation in the 3rd or 4th
gear bushes’ length. It must be assumed that if a new bearing has
been fitted, it is the same dimensions as the old.

7 Assembie the gearbox as described in section 9. But at this §
stage only do the output shaft, just in case it has to come apart ]
again: Leave cut the input shaft, but fit the output shaft bearing 1
housing, and tighten the two countersunk screws. Fit the second §
gear wheel bush, the hub for its sieeve, and the speedumeter.’
drive gear, not bothering for now with its locating ball, or thiy
second gear wheel, as these will have to come off again when the
time comes to fit the input shaft. Fit the washer and nut on the.
end of the shaft. ]
8 Assemble the differential. This might as well be done now h ]
full, putting in the drive shafts, See section 10.
9 Put the differential in position in the casing, with the tapor i
roller bearings, and bolt on the flywheel cover part of the cas:ng; 4
and fit the nuts and tighten thess to the correct torque, '

10 Fit the star shaped bearing housings to each side of the
differential, If new bearings have besn fitted leave the adjustery i
30 that the bearings are slack whilst the housings are tightened. H
tha old bearings are still being used leave the adjusters, but st |
they are tightened check that the crown wheel i3 not being
forced down on the pinion, and that there is some backlash §
between them. If there is no backlash due to differences betwesn
the old crown wheel and the new then the bearings must be
temporarity shifted to allow their fitting. Screw both serrated
rings in the same direction the same number of serrations, 3o
that the same preload is kept on the bearings. As the bearing
housings are tightened into place turn the differential over so
that its bearings may roll into place,

11 Once all is tightened the sideways position of the crown
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Fig. 6.2. The differential and drive-shaft parts

ng 6.3. Differential componaents anatysed further
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wheal must be adjustéd to pet the backtash correct, This is
difficult to judge as there is access ondy through the hole for the
clutch shaft to the input, admittedly still without the oil seal at
this stage,

12 If new bearings have been fitted, or the adjustment for the
old ones disturbed, the preload of the bearings must be set.

13 Rotate the differential, by putting the drive sleeves on the
splines at the drive shaft ends. Check that there is some backlash.
batwaen the pears. Continue to turn over the shaft, so that the
rollars in the bearings can roH up their races into position,
tighten the right sides adjustment serrated ring; this is the one
that pushes the crown wheel away from the pinion. Tighten,
tuming the drive shaft all the time to feel for resistance to the
bearings getting tight. )

When this happens tighten the adjuster ring firmly to make
sure the outer races of the bearings are nicely seated against the
adjustars. Slacken the adjuster ring sgain gradually to find where
the preload comes off, and the gears are turned more easily,
Bring in the adjuster again only this time to give the correct
preload.

14 Fortunately the preload is such as to give a resistance to
rotating the differential in its bearing of 1 Ibf. i, Make 3 little
“balance’’ on the driving sleeve at the end of the shaft. Support
the shaft so that it sticks out straight. Tie or bolt & stick or metal
strip about 3 ft long across the drive sleeve, Half of it must stick
out either side, Hang something weighing 1 Ik on the cross bar a
distance 1 ft from the centre, The bearings should be adjusted so

that if they are one serration iooser the weight is enough
rotate the differential.

15 Now adjust the backiash between crownm whest and pinie
taeth. Slacken the right serrated bearing adjuster and tighten
left an equal amount to move the crown wheel closer to
pinion. The remaining backlash can be most easily felt at
pinion, by tuming the end of the gearbox input shaft. Itis
movad but the crown wheel not, because of the bearing prel
Bring the erown wheel right in until all backlash dissappears,

16 Now back the crownwheel awey again, continuing to move
both bearing adjusrers an equal amount. Try the size of the
backlash after moving each serration. _
17 To help judge the backiash, set one of the tappets on the
engine to the backlash; 0.004 in compared with the tappet |
setting of 0.006 in. Compare the feel of thess clearances. Try a
tighter one,

18 Now get the backlash to this. It is better to be say 0,001 too
tight rather than too loose, but no more, ]
19 All this movement of the bearings may have upset thair pm-
load. Check this again. This also should not be on the loose side
or noise wilt develop when under load and the casing is hot.
Check that the locking plates that fit under the oil retainers wilk
fit inta their slots, ;
20 Alt should now be set. 8o take off again from the gearbox
casing the flywheel housing. Lift out the differential, and |
complete the reassembly of the gearbox,

7
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Fig. 6.6. Gear ciusters and shafts with actual gear numbering .

9 Rsewmembling the gearbox

1 Gather togethar ail the parts, Make sure they and the casing
are thoroughly clean, Have an oil can handy, filled with gearbox
oil, 90EP. Assembly makes many @il drips, 50 put out some clean
newspaper on the work surface.

2 All the parts want to be laid out in osder, If they have been
disturbed from the pattern in which they were laid out on
stripping, have a trial assambly of everything onto the shafts, but
not in the gearbox. Then you can compare everything with the
pictures to check it is comrect. Every part has some clue showing
which way round it goes, At the worst you might have to take
something out again to turn it round if it is wrong. Then
lubricate all the parts,

3 Put the roller bearing on the ouiput shaft, and slide it right
the way along to the shoulder of the pinion. It may need driving
along by a hammer. H so, support the inner race on something
firm, such as the vice jaws apened enough nat to tauch the shaft,
but to give good support, and cleaned, end hit the pinion.

4 Put the shims, if no parts changed the same as before, other-
wige as calculated in sections 8/5 and 8/4, onto the shaft and
close up to the bearing, Lubricate the shaft again,

5 Enter the threaded end of the sheft into its hofe {the bottom
one) in the casing from the differential end, so that it is just in
far enough to start loading onto it all the bushes and gear wheels
that must be fitted.

6 Fit the 4th gear bush, shouldered end first, and then the 4th
gear wheel, its engaging-teeth-end last.

7 Put onte the output shaft the assembly of the first gear
wheel, the 3rd/4th sliding dog-clutch sleeve, and the inner hub,
engaging its keyway in the slot cut in the shaft. The groowe for
the 1st gesr selector fork should be tawards the differential end,
but that on the sieeve for the 3rd/4th fork the other (selector
end).

8 Last of this batch comes the 3rd gear bush, its shoulder last,
with already on it the gear wheel, engaging dog-clutch testh
towards the differential.

9 Al the parts that go on that output shaft within the main
section of the casing should now be on the shaft,

10 Push the shaft on through the hale in the casing at ths
selector end, lining up the bearing hy the pinion with its hole in
the casing,

11 Fit the other bearing onto the shaft at the selector end,
flange outermost, and slide it along the shaft to the casing, Now
get both bearings entered into their holes in the casing. Once
both are started, each work together 10 hold everything straight,
50 that the bearings can be pushed home,

12 Fit the ball bearing to the differentiat end of the input shaft,
unless it stayed in the casing when stripped, and is still there, It
seems easier to fit the bearing to the shaft outside, though it
makes it a tight fit inserting the shaft with bearing into the
casing. But if it came out on the shaft, then it will go back that
way. Casings may differ,

13 Insert the input shaft into the casing, selector-end first,
sliding it down so that the far end with the bearing on it comes
down above the seat for it in the casing, where part of the casing
has been machined away to allow just this. Manoeuvre it round

T 1 emberaminie o v e b A
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and down, and then forward again to entfer the bearing in the
differential-end of the casing.

14 Put the other bearing on the selector end of the input shaft,
flange outermost, and the flat ground in that flange nearest the
bearing on the output shaft, and slide it into its position in the
casing.

16 Getting the shaft into its position lined up to fit these
bearings will need some turning of the gear wheels down below
on the output shaft to atlow the gear teeth to engage,

16 With both shafts in position and their bearings fitted, put
into place the housing for the output shaft bearing on the
selector-end of the casing and fit the two countersunk screws,
with conical lockwashers on cars after 1967, and tighten them,
17 Fit the bush for the 2nd gear to the output shaft, flange first,
followad by its gear wheel, engaging dog-cfutch teeth last,

18 Follow with the hub for the engaging sleeve, getting its key
engaged in the groove on the shaft. {The sleeve will be fitted
{ater}),

19 Make sure all the parts on the end of the shaft are close up to
the bearing housing, and give the shaft a push to make sure it is
as far in as it will go. Then turn the shaft over by the pinion so
that the seat, a tittle cup machined in the shaft, for the speedo-
meter ball, is uppermost.

20 Fit the speedometer gear’s driving ball in place in the cup,
and then slide the speedometer gear wheel along the shaft, slot
for the ball cut in the inside first, and get it into place,

21 Fit the washer and nut on the end of the shaft, tightening it
finger tight for now.

22 To the input shaft fit the 2nd gear wheel, splined end first,
followed by the nut {no washer), Again leave it finger tight for
now. (Just in case something is wrong and it has to be taken
apart againl}

23 Put the reverse gear shaft through its hote in the casing at the
salector-end, its small end first, and then fit onto it inside the
gearbox the reverse gear wheel, the smaller of its rings of teeth
being towards the differential end.

24 Shide the reverse shaft on towards its location in the differ-
ential and of the casing, turning it so that the threaded hole in
the end of the shaft is lined up for the boft hole in the casing.
Push it into place and insert the bolt,

25 Now check that nothing is wrong that will mean taking it
apart again. Have you got the correct shims in for the pinion?
The only gearbox parts left over should be the second gear
sleeve, the selector forks and rods, and their detent and interlock
balts. Engage each gear in turn, seeing that the hubs and wheels
slide easily, and that the shafts turn easily.

26 Now tighten the retaining bolt for the reverse gear shaft,

27 Engage two gears to lock the gearbox, and then tighten the
nuts on the ends of the two shafts, and fit their split pins.
Untack the gears, and check the shafts still turn easily,

28 Next the selector rods are fitted. Each can be recognised by
the grooves cut at the “‘selector end” for the detents to hald the
rods in the various positions, and the grooves, or hole in the
‘middle {3/4th gears] one, for the interiock balis/plungers that
prevent two gears being engaged simultaneously. See Fig. 6.5,

29 Enter the bottom, the 15t/2nd selector rod in the casing, this
being the one with the second gear fork on its end combined
with the actuating hook. As the rod is pushed into place, in the
2nd gear fork put the 2nd gear engaging steeve and guide it onto
the splined of its hub and within the tingers of the fork. Inside
the gear box engage the first gear fork with its groove on the 1st
gear wheel, and push the selector rod through it, The first gear
fork is the stubby one, Line up the threaded hole in the rod with
that in the fork, and insert its retaining bott. (These are the
special ones with long fat shanks), Tighten the bolt.

30 Insert a ball into the hole in the differential-end of the casmg .

for the middle selector rod, and guige it dewn into the passage
leading down to the lower rod. These “balls” are elongated, 50
must be fiddled around with a pair of screwdrivers tifl they stand
on end to fine up with the hole. Some grease makes them more
amenabyle, as they will not fail over,

31 Get the middle rod ready. This is the one with a hole thraugh
its differential end. Into this hote put the thin plunger rod,

coating it with grease so that it is less likely to fall out.
32 insert the middle rod in the casing, and slide it along till i
selector fork, the 3rdf4th can be put on, The correct way rou
for the rod #s to have the three deients at the selector e
outwards, for the ball retainers to seat. Put the fork on the
slide the rod along into the differential end of the casing, a
twist to line up the thread for the littie retaining boit for th
fork, Fit this and tighten it. With the fingers on the forklf
different spans apart, the forks cannot be muddled, and they
go with their retaining bolts uppermost.
33 Insert the next “hall” into the hole in the casing at
differential end for the top rod, and again guide it into thi
downwards passage, Push and puli the middile and botiom )
50 that they are in the nautral positions, and so that the ball
the piunger in the middle rod can sink to their bottorm positi
and not be in the way when the top rod is inserted,

34 Now fit the top, reverse, selector rod, with the lang thin fo
guiding it in to line up the threads, fitting and tightening the ol
in the fork as for the others. Again the correct way round &
shown by the detents at the selector end, and that at the othed
for the interlock, which must be downward.

35 Using the rods, select each gear in turn, Try to select t
simultangously to check the intertock,
36 Fit the selector-end cover. Grease its shaft, and put the ges
selector lever a short way into its hole in the cover. Put the riev
gasket into place on the studs. Pick up the end cover and hooli
the end of the gear selector lever into position in the hooks o
the end of the selector rods, Line up the holes in the cover witliy
the studs on the end of the gear box casing, Push the cover onhig
the studs, maybe having to do so quite hard, to push the gean
seloctor into the cover. Fit the spring washers and nuts, andg
tighten them evenly and diagonally, ]
37 Refit the speedometer drive, using a new paper gasket, and
mayhe giving it a {wist to line up the gear teeth as it goes in. Fity
the spring washer and put. 1
38 Fit the top cover to the gearbox, using a new gasket, an"
tightening the screws evenly. :
39 Fit the three balls and their springs into the side of the:
gearbox casing for the detents, and fit the cover, with new
gasket,

10 Reassembly of the differential and drive shafts

1 In this section the reassembly is described assuming ail parts
are the old ones, or if new the meshing of crownwheel arwd
pinion and the bearing preload has been reset,
2 Prepare the working area with layers of clean newspaper so
that drops of oil will do no harm, and the parts stay clean, The §
oil can filled with 90 EP oil witl be needed.
3 0Oil al! parts.

4 Fit the bronze thrust rings into each half of the casing real:ivr '
for the side bevet gears, .
5 Fit the cross heads to gach drive shaft, !
6 Put the right drive shaft into its bevel gear, getting the cross }
heads into the siot so that the bearing surface, the shiny one §
with the cuts for lubricant to move, taking the load.

‘7 Put that drive shaft and bevel gear into its half, the bigger j
one, of the differentiat case. Fit to the case the idler gears on
their shaft, and lack them into place with the retaining cup. :
8 Assemble the other drive shaft into its half of the casing with §
the other gear. g
9 Fit the two halves of the casing together, lining up the bolt
holes in the same position as before it was stripped,

10 Thread the crown wheel along the drive shaft and into place
on the differential casing. Fit all the bolts with their lock
washers, and then tighten them evenly and gradually.

11 Check that the gears inside the differential can be turned over
by the drive shafts.

12 Fit the inner races of the roller bearings to both ends of the
differential. Put the outer races into the bearing housings, and
the new oil ring.

13 Fit the clutch shaft in its sleeve onto the gearbox input shaft.
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“utin the pin, and leck that with its spring ring.

‘4 Fit the new oil seal for the clutch shaft 1o its hole in the
f'ywheel housing. Tap it carefully in from the clutch side, with
15 lips toweards the differential.

15 Lift the differential into place in the casing. If possible get an
assistant to hold the gearbox upright so that the differential will
sit in the bearing openings.

16 Fit the flywheel housing to the pearbox casing. Take care 1o
slide it down the cluteh shaft so that the oil seal is not strained,
Make certain there is no dirt on the faces of the two halves of
the casing, as there is no gasket, and they must seat in welf.

17 Fit the star shaped bearing housings on either side, suppart-
ing the differential by the drive shafts to help the races get into
place on the bearing rotlers. Ensure that the housings are put
back in their original places.

18 Fit the nuts to the studs holding the flywheel housing onto
the gearbox casing, with thair washers, and tighten them. Then
fit and tighten the nuts for the bearing housings.

19 Check that everything can be turned over, First the clutch
shaft, then pne drive shaft alone: the other should tum back-
wards under differential action. Then turn both together. Thay
will be stiff due to the bearing preload, but should turn
smoothly.

20 Fit the locking rings to the servated bearing adjusters, then
the oil retaining boots, and their retaining rings, and bolt them
inte place. .

21 Fit the dirt excluders to the outer ends of the drive shafts.

22 Smear their splines liberally with molybdenum-disulphide
grease, and fit the driving sleeves,

23 Push on their circlips to the end of the drive shafts,

A Fig. 6.5. Spring loaded detent batls to hold gears in mesh ar out

Fig. 6.7. Inter-lock elongeted balls {1 and 3) and plunger i2) 1o
B pravent simultaneous engagement of two gears. The top rod (4}
sngages reverse, the centre 15) third and fourth, and the bottom

{B) first and second gears.

Fig. 6.8. The dimension ‘B’ is the distance from the centre line of

the diffsrential to the rear face of the pinion. It is nominally 75
mm. The variation + or — of this that an individual pinion noeds
far torrect meshing is stamped on the threaded end of the shaft

C

11 Refitting the transmission to the car

t Normally the transmission would be refitted with the engine,
and this is described in Chapter 1. This section deals with those
few cases when it has bean removed on its own, the vehicle being
aver a pit.

2 Fit the new mounting rubbers 1o the casing, and to them tha
crossmember.

3 it is assumed the engine is still sitting on a jack in the car, and
that the clutch has not been disturbed, so its driven plate is stilt
centralised,

4 Wipe any oil or grease off the splines on the clutch shaft.
Smear a little grease on the very end of the shaft, where it goes
in the spigot bearing in the crankshaft,

5 Get a jack or an assistant ready to hold the transmission in
place whilst it is bolted up.

6 Lift the transmission into line with the engine, Make sure it is
straight so that the clutch shaft can slide into the driven clutch
plate without straining the clutch, or fouling the release
machanism,
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7 Push it onto the engine, It may need a twist to get the splines
on the shaft into the clutch plate.

8 Fit all the nuts holding the engine ard transmission together,
with their washers. Tighten them all evenly, supporting the trans-
mission all the while,

9 Still supporting the transmission, fit the bolts holding the
crossmember to the floor,.

10 Remowve the support under the transmission and the engine.
11 Refit the starter motor,

12 Reconnect all the controls, the starter motor, and the speed-
ometer cable.

13 Connect up the drive shafts to the hubs, fitting in between
the little springs.

14 Fill the transmission with oil,

15 Recheck atl is refitted correctly.

18 Road test the car, and then check all bolts for tightness, and
the transmission for leaks,

17 After 500 miles change the transmission oil to wash out any
dirt that might inadvertently have got in during the work, and
the metal rubbed off new parts,



106 Chapter 6/Transmission

12 Genr lever adjustment

1t I difficulty is found in engaging odd pairs or even pairs of
goars the lever may need adjustment,

2 The gear lever mounting is fixed to the right side of the
spins {or tunnsl) down the centre of the floor by two bolts;
with slongated holes to ailow adjustment,

3 M 1st and 3rd gears are difficuit to engage push the laver
asmsmbly forwards. Move it beck if 2nd and 4th will not engage.

13 Smooth silent gear changing

1 H ths gears are not engaged smoothly and comectly
synchronised their sngagement dog clutches will wear, Chips
broken off them will grind swey other components, After long
abuse a gear may not work at all, (it usually happens to third
goar first),

2 The double declutch method of gear change should be used.
GO0 gewr box Is vary forgiving, end the gears will engage quietly
with the speed mismatched to quite a wide axtent,

~ 3 i the mismatch of gear speeds is too wide, yet snough to
caust actual gest grating, the transmission may produce a usual,
and loud, cionk.

4 K there is difficulty engeging a gaar silently from neutral,
when moving off, sven after waiting for a few moments after
disengaging the clutch for the gear wheels to come to rest, then
refer to clutch defects (drag} in Chapter 5.

14 Fault finding

1 Faults can be sharply divided into two main groupa: Some
detinite fallure with the transmission not working: Noises
implying some component worm, damaped, or out of place,

2 The feilures can ususily be tracked down by commonsense
ond remembering the circumstances in which they appeared.

Thus if the car will not go at all a mechanical failure will occur in
differant circumstances to a broken linkage from the gear fever)
3 If there is & definite fault within the transmission then it has
got to be removed and dismantled to repair it, so further diag-
nosis can wait till tha parts can be examined.,

4 But if the problem is a strange noise the decision must ba
taken whether in the first place it is abnormal, and if so whether
it warrants action.

5 Noises can be traced to a certain extent by doing the test
sequenca as follovs:

6 Find the speed and type of driving that makes the naise, If
the noise occurs with engine running, car stationary, clutch
dissngaged, gear engaged: The noise is not in the transmission, If
it goas after the clutch is enpaged in neutral, halted, it is the
elutch,

7 if the noise can be haard faintly in neutral, clutch engaged, it
is in the gesrbox. It will presumably get worse on the mowve,
wspecially in some particular gear,

8 Final drive noises are only heard on the move. Thay will only
vary with speed and loed, whatever gear is engaged.,

9 Noise when puliing is fikely to be either the adjustment of
preload of the differential bearings, or the crown wheel and
pinion backlash.

10 Gear noise when free-wheeling is likely to be the relative
positions of crownwheel and pinion. .

11 Noise on corners implies excessive tightnass or excessive play
of the bevel side gears or idler pinions in the differential, ;
12 In general, whining is gear teeth at the incorrect distance
apart. Roaring or rushing or moaning is bearings. Thumping o
grating noises suggest a link out of a gear tooth, ]
13 i subdued whining comes on graduslly, there is 3 good
chance the transmission will last a long time to come.

14 Whining or moaning appearing suddenly, or becoming loud,
should be examined quickly.

15 If thumping, or grating noises appear stap at once, if bits of
metal are jcose inside, the whole transmission, including the
casing, could quickiy be wrecked,

! -

Fig, 5.9. The geer linkage showing the rubber noise - insulsting bushes -

n
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Seneral description 1
Safety maintenance e 2
Soutine maintenance ... . 3
3leading the brakes - &
Slexible hose inspection - removal and rep!aoement 5
Brake adjustment - {station wagon) ... w B
Removing front brake drums . P |
Hemoving rear brake drums ... .. w 8
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Wheel operating cylinder - overhaul in place 10

Wheel operating cylinder - replacernent . 1%
Hydraulic master cylinder - removal and overhaul ... . 12
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Handbreke cable - replacement... e, 14
Brake backplate - removal -
Self adjuster problemns ... .. e w 16
Oval or scored drums ... w 17
Brake fade.. - - - 18
Fault diagnosls and remedies ... .. .. .. .. 189

Specifications

Sedan brake drum: internal diamater ...
Station wagon: Drum diameter
Maximum permissible machining ...

Braka lining
Minimum lining thickness ..,
Lining bonding to shoe
Lining width ... . -
Lining length ...
Lining new thickness
Brake fluid
Capacity

FIAT “Azzura’ l:lld"lt blue) or to specmcatlon SAE J 1703!:
Castrol Girling Brake Fluid:

Rod to piston clearance ..
Pedat free travel
Master cylinder diameter ..,
Wheel cylinder diameter ...

Tightening torgues
Muts an bolts securing brake backplates to hubs:
Frant brakes ...
Rear brakes ..,

1 Genoral description

The FIAT 500 is fitted with drum brakes to the front and
rzar wheels. Tha station wagon has larger brakes than the sedan,

The brakes are of the internal expanding drum type and are
operated by the master cylinder mounted on the front bulkhead,
Front and rear are similar,

The brakes are of the single leading shoe type with one
double ended wheel cylinder gperating the two shoes, Attached
to the rear brake assemblias is a mechanical expander operated

8.702 -8.712inch {170.23 - 170.48 mm)
7.293 - 7.304 inch {186.24 - 186.53 mm)}
0 - 038 inch {1.0 mm)

.060 inch {1.5 mm)
"Permafuse’’

30 mm {1.181 inch}

180 mm {7.08 inch)

4.2 -4.5mm {166 - 177 inch)

Approx 0.2 grt or {itre

0.5 mm (.020 inch)
2.5 mm (.100 inch)
% inch
% inch

14% Ibf.fr (2.0 kg.m)
43  ibf.ft (6.0 kg.m!

by the handbrake lever through a cable which runs from the
brake lever to the brake backplate levers. This provides an
independent means of rear brake application, )

On station wagons tha brekes have to be adjusted pariodically.
to compensate for wear in the linings. Self adjusting brakes n'
fitted as standard to sedans,

The need to adjust the handbrake is infrequent as its
efficiancy is lergely dependent on the condition of the brake
linings and the adjustinent of the brake shoes. The handbrake
can, however, be adjusted separately to the 1ootbraks A
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2 Safety maintenance

t It is important that the complets braking system is at the
peak of condition at aH times. To safeguard against any weak or
deterioration the system should be checked as follows, in
addition 1o routing maintenance,

2 The brake hydrsulic fluid should be completely changed
every 36,000 miles 160,000 km}, It attracts damp; so deterior-
ates.

3 Al seals in the brake master cylindsr and wheel cylinders and
the flaxible hoses should be examined and preferably renewed
every 36,000 miles {60,000 km}. The working surfaces of the
master cylinder and wheel cylinders should be inspacted for signs
of wear, pitting or scoring and new parts fitted as considered
necessary.

4 Onily the recommended broke fluid should be used in the
hydraulic system. Never leave brake hydraulic fluid in open
unsealed containers as it absorbs moisture from the atmosphere
which lowers the safe operating temperature of the fluid. Also
any fluid drained or used for bleeding the system should be
discarded.

& Any work performed on tha hydraulic system must be done
under conditions of extreme care and cleanlinass, and kept clear
of ordinary oll, grease, petrol or paraffin,

3 Routine mlimanm_

1 The routine maintenance wear was all detailed at the front of
the book. 1t must be done.thoroughly,
2 In particular the removal of brake drums called for in the
6,000 mile task is an important task, and, is not over mainten-
ance. The visual check is necessary for safety. Also all dust must
be removed 1o ensure smooth braking.

4 Blesding the brakes

1 Uniless all air is removed from the hydraulic brakes their
oparation will be spongy, and pedal travel too long. Air will get
into the system when it is dismantled or when there is a leak.
Sometimes it can leak in when the fault is so slight no fiuid will
sscape to make it apparent. Air could get into the system when
the hydraulic fiuid level bacame to low in the reservoir and air
was pumped in by using the pedal.

2 To bleed the brakes you will need:

g) An agssistant to pump the pedal,

b) A supply of new hydraulic fluid.

cl An empty plass jar.

d} A plastic, or rubber pipe, about 12 in {30 cm) Jong which
will fit tightly over the bieed nipple on the operating cylinder.

e) A spanner to fit the nipple,

3 Fill up the master cylinder full,

4  Put fluid in the bleed jar to a depth of abowt % inch,

& Each brake must now be bled in turn, starting with the wheel
cylinder that is furthest away from the master cylinder,

6 Clean the bleed nipple, Put the pipe on the nipple. Tell your
assistant to give a few guick strokes to pump up pressure on the
pedal and then hold it on,

7 Slacken the nipple about % or 1 turn, until the fluid or air
begins to coma out. This is usually guite apparent either as
bubbles or dirt in the clean fluid in the jar,

8 As soon as the flow starts tell the assistant to keep pumping
the pedal every time it gets to the end of its travel, and to tell
you all the time what he is doing: For example “down, up” etc,
9 As soon a5 air stops coming out of the bleed pipe in the jar
shut the bleed nippie: Do so as the assistant is pushing the pedal
downwards, Do not go on too long lest the reservoir be emptied,
and more air pumped in. About 15 pedal pumps is safe,

10 Repeat at the other wheels. By this time all the fiuid coming
out of the nipples should be ciean: 1f it is still dirty do some
extra pumping to ensure that the oppartunity has been taken to
change the fluid.

11 The blesding operation is made much simpler, and is possible |
slone, if to the bleed nipple holes in the operating cylinders are
fitted automatic brake spring loaded bleed vailves. These are ;
available from accessory shops, -3
12 Keep the hydraulic fluid clear of the paint: It ruins it. Throw )
away the old fluid immediately after bleeding, It is unuseable
anyway as it will be aerated. Also fluid absorbs damp, and s
deteriorates in use,
13 Use this bleeding sequence when changing the brake fluid at §
36,000 miles.
14 It may be found that the bleed operation for one or more -
cylinders is taking a considerable time snd the cause is probably
due to air being drawn past the bleed screw threads when ithe }
screw is loose, To counteract this condition, at the end of each §
downward stroke tighten the bleed screw to stop air being drawn -
past the threads; then open as the pedal s pressed again. .
15 If after the bleed operation has been completed the brake |
pedal operation stitl feels spongy, this is an indication that thera J
is stilt air in the system, or that the master cylinder is faulty, and 3
sucking air in. y

5 Flexible hose inspaction, removal and replacemant

1 Inspect the condition of the fiexible hoses in the brake §
hydraulic system for signs of swelling, cracking, cuts, or chafing, |
and if any are evident the hose must be replaced.
2 Wipe the top of the fluid reservoir and unscrew the cap, Tha

Ffluid must be plugged into the reservoir to prevent it flooding !

out when the pipe is disconnected. One way is to put a piece of 3
plastic sheet over the top, and replace the cap to hold it. This |
allows a little initial loss. A surer way is t0 put a wooden plug |
such as a pencil, though sharpened to a narrower taper than |
normal, into the outlat at the bottom of the reservoir. |t must be-
short so that the cap can be put on again to keap out the dirt.
3 Clean the area around the ends of the pips.

4 Unscrew the metal pipe union from its connection {at one -
end of the pipe for the front, and both ends of that at the rear {
brakest. Then holding the hexagon on the hose with one spanner
to prevent it turning, undo the nut hotding the flexible pipe to !
the bracket. ;
§ On the front brakes undo the union nut on the back of the }
wheel cylinder. Note that theve are washers either side of the :
union,
6 When reassembling make sure everything is clean, sspecially
the washers for the union at the front.

7 Unplug the reservoir, Top it up, and then bleed the brakes as
described in section 4, .

6 Brake adjustment - (station wagon)

1 The brake shoes each have a snail cam adjuster.

2 Before adjusting the drum to shos lining clearance, the brakes
should be firmiy applied several times so as to centre the shoes.
3 Jack up one wheel.

4 An assistant should now depress the brake pedal so that the
brake shoe linings are in contact with the brake drum, Keep the - J
brake pedal firmly depressed and using a spanner turn the
adjuster cam outwards as far as it will go, but without exerting

" excessive force,

5 WNow turn back the adjuster by about 25° for new linings or °
20° for used linings. This will give approximately 0,01 inch
{0.25 mm} clearance at the shoe, Repeat this procedure for the
sacond cam adjuster,

6 Release the brake pedal and make sure that the wheel can be
rotated freely, NQTE: a rubbing noise when the wheel is rotated
is usually due to dust on the brake drum and shoe lining. If there
is no obvious siowing of the wheel due to brake binding, there is
no need to back off the cam further until the noise disappears. It
iz better to remove the drum and re-dust, taking care not to
inhale any dust as it is of an asbestos nature,

7 Repeat this saguence for the remaining wheels.
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7 Removing the front brake drums

1 The front brake drum and hub are all made in one assembly.
To take off the drum the hub bearing must be dismantied.

2 Jack up the wheel of the car, and undo the bolts retaining the
wheel and remove it.

3 Ciean the outside of the brake drum and the boss and cover
where the housing is for the wheel besrings.

4 Prise off the cover to the bearing.

8§ Undo the wheel bearing nut, On early cars this had a split pin
and castellated nut. All later cars have self locking nuts, which
are held in place by being peened into a slot on the stub axle.
Hammer out this peening with a punch. Undo the nut: Note that
on the right hand side it is a left hand thread. Now pull off the
brake drum and hub complete. If the bearing will not slide off
the stub axie by hand, use a puller. A conventional puller will
have to be rather large to reach out to the lugs for the wheel
nuts. it is possible to make one using the wheel. Replace the
wheel on the drum, taking care not to scatter any dirt inside the
bearing. Fit a long bolt through the threaded hole in the strap
over the wheel that holds the hub cap on, Screw in this bolt to
withdraw the hub.

6 Before reassembling wipe away the old grease at both ends of
the bearing, taking care not to damage the seal. Repack with
clean grease. Do not fill the hub tightly with it, but merely smear
the bearings liberally with it. Clean the stub axle and lightly
smear it with grease. Put the hub carefully back on the stub axle,
taking care not to damage the grease seal as its threaded over.
Replace the washer, and then put on the nut.

7 Tighten up the bearing nut, If these nuts are the early type,
castellsted and using a split pin, they should be tightened to a
torque of 22 b ft (3 kg m), then undo 60° |1 flat of the nut)
and the split pin inserted. The more recent self locking nuts
should be tightened to a torque of only 5.1 Ib ft (0.7 kg m).
They should then be backed off 30° (% a flat of the nut) and
then locked by peening in a soft dome of the nut into the groove
on the stub axle, it is likely that new nuts will be necessary due
to the old mark on an old nut. It is recommended that new nuts
are used each time the front hub is dismantled.

8 Removing the rear brake drums

1 Chock the wheels of the car on the other side, and release the
handbrake.

2 Remove a rear wheel.

3 Undo the four bolts holding the drum to the hub,

4 Pull off the brake drum. It may be rusted in place. If so
squirt with a rust remowver, such as an aerosol WD 40, By
hammering the drum where it sits on the flange of the hub, the
rust can be jogged out of place, and the drum bounced slightly in
place 1o free it.

5 Before n mbling wipe a slight trace of grease on the hub
flange to musl it @asier to remove next time. (Too much grease
will get flung onito the brakes).

9 Hcphdmmklf brake shoes

1 If the brake are worn down to the condemnation limit
of 1.6 mm (.060\in), or have been badly contaminated with
grease or brake flujd, they must be replaced. The linings are
bonded to the shoe, o0 it is not practical for an amateur to reline
the old shoes. Buy the shoes from the official FIAT source, as
wrong linings can be | I. It is important that whatever is done
to one side is on the other so that uneven braking is
avoided, So if one side i? replaced the other must be too, even if
otherwise not necessary. It will be found that the leading shoes
wear more rapidly than the trailing ones. It is satisfactory to fit
new linings just to the leading shoes.

2 The front and rear brakes are the same except for the hand
brake linkage. The station wagon does not have the self-
adjusters. Note the positian of the pull-off springs before you

Fig. 7.4. The brake flexible pipes at the rear are inboard of the
suspension pivot

Fig. 7.5. The shoes must be disengaged from the piston at the
top, the pivot at the bottom, and the self adjuster stud

Fig. 7.8. The self adjusters are difficult to undo without special
spannérs. You can make them out of tubing
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start, Both should be hocked into the shoes from in front,

Remove tha drums as described in the previous two sections.

3 Removal of the shoes is somewhat impeded by the self

adjusters, To take the shoe off, pull the top end outwards, so

that it is disengaged from the groove on the piston in the 1

nydraulic cylinder, Then lever it towerds you slightly, and let it
¢ ] ,‘.- o,

go back again relieving the =pring tension, but not clear of tha
- LA
# o, B et 0N

piston in the operating cylinder. Then do the same at the fixed
.
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pivot at the bottormn, Now wriggle the shoe off the pivot stud for
7
XX
by ]
(==
L7 )

are doing the right hand shoe as you look at the assembly. The
second shoe comas off easily afterwards.

4 If great difficulty is experienced doing it as described, then
unhaok the brake, pull off springs on the shoes. To do this push
them with a screwdriver, This requires lass knack, but is more
likety to result in bruised or cut knuckles.

5 On the rear brakes as the shoes come off, note how they are
fitted into the linkage for the handbrake,

6 With the shoes removed clean the brake backplate assernbly.
Check that the sacuring bolts are tight.

1 If new shoes are to be fitted the self adjusters must now be

the self adjuster. It is assumad that if you are right handed you
IR B

taken off the old anes and transferred, The two halves of the self Fig. 7.7. Section of front whesl cperating cylinder
adjuster are threaded together, clamping the large coll spring
between them, Special spanners are normatly used to undo these, 1 Bleeder screw

As the flanges are rather narrow it is difficult to do so without
them, Also the self adjusters are made of sintered metal, and
brittle, 1t is sugpested that as you will be getting new shoes from
your FIAT agent the opportunity is taken to get. them to trans-
fer the self adjusters over, Otherwise special spanners will need
to be made, and taken to a blacksmith for hardening.

8 If you succeed in undoing the self adjusters yvourself, note
that there are friction washers next to the shoe on sither side. :

S Before reasssembling the shoes very lightly smear with grease

the ares of the shoes where the self adjusters go, and their pivots @ / :

for the fixed mounting at the bottom. But do not put any grease “"\ | I

2 Fhuid pipa union with weshers sither side

on the end of the shoe going on the hydraulic cylinder.
10 Take the opportunity to check that hydvaulic fluid is not
segping from the dirt excluders on the oparating cylinder,

11 To reassarnble the shoes to the brake, first put in place the I l

left hand shoe (assuming you are right handed} with both pull // ,r,‘;o;o;';';';';.
off springs hooked in position on that shoe, Now bring the other i, .(

shoa close in until you can hook on the pull off springs into the "4

holes. To do thiz both ends of the shoe must be outside the

places where they will normally rest on the operating cylinder at 1
the top and the pivot at the bottom,

12 Having hooked on the springs pull the shoe outwards to hold

theém tight, and to line up the self adjuster with its stud on the

brake backplate. Now wriggle the shoe down the adjuster, and

g8t the bottom pivot onto its fixed abutment on the backplate, P

and then the other end onto its slot on the operating cylinder L A\ ¢
piston,

13 Having got the shoass into place push them back, compressing
the operating cylinder pistons, so that the brakes wil be well
away from the drums to make these sasy to fit, - 3
t4 Having reassambled all the brakes apply the brake pedal a
number of timas to adjust themn on the self adjuster.

15 On the station wagon small steady springs hold the shoes to

the backplates, Put a finger behind the brake backpiats on the

head of the pin. With pliers, push the washer on the outside of

the steady spring towards the brake shoe, and turn it through

80° to release the pin hest.

18 Adjust the brakes on the station wagon when new shoas have

been fittad, and readjust them after 800 miles, when the linings

RELE K A A X o X o b o =

will have bedded in. Fig. 7.8. Section visw of the seif adjuster
10 Whweel opsrating cylinder - overhaul in pisce 1 Adjuster body 5 Braka shos
i 2 Friction weshers & Siotin shoe
1 The opersting cylinders at the wheels must be ovarhauled if 3 mmp 7 Stud on back plate

there are hydraulic teaks, or if air keeps getting into the system.
These are more likely to be at fauit than the master cylindér,
because they operate in a harsher environment.

2 Jack up the wheel, and remowve the brake drum as previously
described,
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3 Plug the outlet pipe from the hydraulic supply tank with a
thin wooden taper such as a pencil as describad earlier.

4 But if the brake fluid is old and dirty, take this opportunity
to drain it all away.

5 Remove the benke shoes as dascribed in section 9,

6 Wash the whoel cytinder outside with brake fluid.

7 Taks off the rubber boots from either end of the cylinder,
and push out the pistons and all rubbers. Nate which way round
they wera for reassembly. Seo aleo the attached diagram, Clean
out the cylinder. If the cylinder is pitted or scored leaks will
racurr, and a replacemant unit should be fitted,

8 in reassambling the brakes wash all parts and lubyricate them
with brake fluid, Use nsw rubber cups and rubber dirt excluding
hoots, Thess come as an:owverhaul kit. Treat the cups very care-
fully, handling them only with the fingars. They go in with their
sharper face innermost. Take care the lip does not get damaged
as it enters the cylinder,

8 Unplug the hydraulic supply tank. Pump up pressure in the
brakes with the pedal, and refill the hydraulic supply.

10 Bleed tha brakes as described in section 4.

11 Wheel opersting cylinder - replacement

T If the walls of the wheel operating cylinder have been pitted
by corrosion, or scored by dirt, then a repiacement unit must be
fitted, #f this is not done replacement cups will only last a short
time, and recurring fluid leaks will contaminate the {inings. -

2 Jack up the whest, and remove the brake drums as previously

described. _

3 Seal the hydraulic supply tank sither by putting plastic under
the lid, or by inserting a thin woodan taper such as a pencil into
the outlet union at the bottom. But if the brake fluid is old, take
this opportunity to drain it all out,

4 Clean sil around the operating cylinder both in front and
behind the backpiats, and the hydraulic pipe union into the
cylinder.

5 Disengage the brake shoss from the operating cylinder
pistors. |t may be possible to fever them back, and the self
adjusters hoid them clear, or it may be possible to wedge them
back with chocks. Push the pistons into the cylinders to clear the
ands of the shoas, If this fails, then the shoes must ba removed as

deacribed in section 9.

§ b 5
Fig, 7.9. Wheel cylinder parts
1 Shoe seats 5 Cups
2 Rubber bootws 6 Spring seats
3 Pistons 7 Spring
4 Fluid inlet
B 9 10 1 12

6 Disconnect the hydraulic pipe from the back of the cylinder.
On the front brakes there is a large union nut, with a washer
either side, At the rear it is a simple union.

7 Now undo the two screws on the brake backplate hotding the
operating cylinder. Then lift the cylinder clear.

8 Clean the back plate where the cylinder sits, then fit the new
one, Ensure cleantiness in the uniens. Do any washing with brake
fluid.

8 Connect up the pipe.

10 Releass or refit the brake shoes.

11 Unplug or refill the fluid reservoir,

12 Pump the brakes a few times to work up pressure. Check far
leaks. Recheck the fluid level.

13 Bieed the brakes as dascribed in sectian 4,

12 Hydraulic master cylinder - removal and overhaul

1 Provided correct brake fluid is atways used, and provided the
brake fluid is changed as described at intervals of approximately
36,000 miles, no trouble should be experienced with the master
cylinder. However a previous owner might have involved you in
trouble. The faulty operation of the master cylinder is likely to
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Fig.7.10 Master cylinder parts
1 End pluyg
2

3 . Outlet to front brakes
4 Fiston return spring

§ Compensating hole
Pilu

7 Inlat passages
& Inlet passagas

XL
3 17 18
9 Plunger i4 Outlet to rear brakes
10 Circlip 15 AReturn hole in piston
11 Boot 16 Main cup
12 Push rod 17 Piston
13 Braka light switch 18 Secondary cup
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show itself either in leaks inside the ecar from the end of the
cylinder down by the pedal, or outside between the mounting
Hange for the master cylinder and the car body. Also air might
ieak into the system, without actually showing a leak by the loss
of fluid: It is possible for a minor defect to allow air in but not
fluid out. This would mean that the brakes would fraquently
need biegding, due to them becoming spongy, despite the wheel
operating cylinders being in good condition. If the wrong fluid is
used the rubbers may sweli and prevent proper piston move-
ment,

2 The master cylinder is removed as follows:

3 8lank off the brake fluid reservoir, to prevent toss of fluid
whilst the piping is disconnected, Do this by making a small,
gently tapering piug, to put in the cutlet at the bottom of the
reservoir. A pencil will make an ideal plug, though it needs 1o be
sharpened to a more gradual taper than is noreal. Or put a sheet
of plastic over the top, and replace the lid. ]

4 Disconnect the two pipes to the twe front brakes, and the
pipe to the rear brakes from the master cylinder. Disconnect the
pipe from the fluid reservoir into the master cylinder, Unclip the
wires for the brake light switch on the front. .
5 Unde the two nuts hotding the master cylinder o the car
body and lift it clear.

6 Clean the master cylinder carefully on the cutside, using
either dry rag or brake fluid,

? Take off the rubber boot from the end of the cylinder, the
two plugs in the cylinder, and the brake light switch,

8 Take out the circlip inside the eylinder.

9 Take out the plunger, and the piston with all rubber rings,
washers, and springs. See Fig, 7.8. Note the order and way round
in which they were in the cylinder, Ta get them out it may be
necessary 1o push with a long thin and clean screwdriver through
the hole where the brake light switch was.

11 Clean ail parts in brake fluid.

12 Reassemble using ail new rubbers. These can be supplied in a
complete kit. Take great. care fitting them. The sharper lips of
the cups go inwards. Only use fingers to get them on the piston,
13 Clean the car body where the master cylinder is mounted.

14 Reassemble the master cylinder to the car, and reconnect all
pipes and the brake light wiring.

15 Remove the plug in the reservoir. Pump up pressure in the
system an the pedal, and then refill the hydraulic supply.

16 Bleed the brakes as described in section 4.

17 Check there is 0.5 mm (.020 in) clearance between the rod
warked by the pedal and the plunger. This at the pedal giving 2.5
mm {.100 in} free play. The free play is nat narmally adjusted. It
will become wrong if the pedal bracket is misplaced,

Fig. 7.11. Master cylinder from below, with steering box removed
just for the photo. The inlet pipe is nearest the bulkhead. The
other pipes go to front and rear brakes, and the brake light
switch is on the end

13 Handbvake - adjustment

1 The handbrake is cable operated, One cable goes from the
lever to both sides, it being connected to the lever by passing
round a wheel which equalizes the effort to left and right,

2 The handbrake cable has adjusters at either rear wheel fitting.
Adjustment for wear of the brake shoes will be taken care of by
the self adjusters within the drum. Adjustment of the cable is
only needed to take care of the stretch and wear in its links.

3 If handbrake movement becomes excessive, that is moves
more than four cticks af the ratchet, proceed as follows

4 Drive the car on the road both forwards and reverse, applying
the brakes by the brake pedal guite sharply, 10 make sure that
the self adjustment has been fully taken up within the drum,

5 Jack up the rear of the car. Check that the wheels turn guite
freely, without any brake binding,

6 Apply the handbrake two clicks up the ratchet. Now tighten
the cable adjusters an both sides of the car by the same amount,
to keep the bend in the cabte in the same position on the wheel
of the handbrake, Tighten them until a definite rubbing of the
shoe on the brake drum can be felt, and the wheels can only just
be turned,

7 Now release the handbrake and check the whesls are quite
frae.

8 Road test. After stopping uphill by the gears, check the brake
drums are quite cold,

'-1

Fig. 7.12, The station wagon rear braks showing the shos adjust-
ers, and the hand brake, the latter heing tha same as the sedan.

14 Handbrake cable - replacemant

1 If the handbrake cable should break, or even show signs of
age with fraying, it will need changing.

2 Remove the split pin from the pin holding each cabie end
fork ta the lever on the handbrake mechanism on the rear of the
brake drums.

3 Having pulied out the pins from the forks undo the adjuster
nuts angd lock nut from the bracket an the rear suspension
swinging arm. This is a ‘U’ shapsd bracket. The cable can be
pulled along until the inner cable can pass through the slot in the
bracket,

4 Inside the car remove the two small bolts holding the tin
cover to the panel just in front of the rear seat.

5 Undo the bolts holding the handbrake bracket to the top of
the tunnel. Now pult up the handbrake assembly untii the pin
through the wheel working the cable can be reached. Take out
the split pin, remove the wheei’s pin, and disengage the cable
from the lever. .
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€ Disengage the ends of the outer cables from their seats in the
holes in the rear bulkhead. Slide them along to the larger holes
nearby, Then the cable can be threaded out of the car,

7 When fitting the new cable grease all the pivot pins,

8 Ad]ust the cable as described above.

15 Brake back plate - ramaval

1 The brake back plate is likely to need removel for work on
the suspension; particularly is this so at the front if the king pins
need attention.

2 Jeck up the car and remove the appropriate wheel,

3 Take off the brake drum as described in sections 7 for the
front and 8 for the rear.

4 Plug the outlet in the fluid reservoir with a tapering wooden
plug, and refit its lid to keep out dirt.

6 Clean the area around the hydraulic pipe union to the whesl
operating cylinder on the back of the back plate. Undo the pipe
union from the cylinder, Take care of the two large washers on
the front brakes,

6 For the resr brakes the hub flange will now need to be taken
out as dascribed in Chapter 9.2,

7 Undo the four bolits holding the rear brake's back plate to its
mounting on the suspension arm,

8 On the front brakes, undo the nut on the baolt tying the back
piate to the steering arm, and the other just behind the king pin.
9 When reassembling make sure the seating for the back plate is
thoroughly clean.

10 On many occasions the front brake assembly on the back

plate csn be removed but the flexible pipe need not be dis-
connectsd. So the labour of bieeding is avoided. In this case
merely unbolt the back plate, then taking care not to strain the
fiexible pipe, hang the back plate up with a bit of string, out of
the way,

16 Seif adjuster - problems

1 In normal running the self adjusters should keep the pedal
travel constant.

2 if the travel beeomes long the immediate reaction is that the
linings are worn out, and the adjusters have reached the end of
their travel. However this condition should not arise if the

proper examination of the brakes has been made, as the thin .

linings would be seen and chanped earlier during routing main-
tenance,

3 {f the linings are in order but the travel is large it can some-
times be due to the adjuster for the trailing shoes not being able
to get that one close enough, as the trailing shoe is not worked
kard, This can be helped by driving in reverse, and applying the
brakes sevaral times fairly hard,

4 After extended mileapges the self adjusters themselves get
wom. The clearance between the stud on the back plate and the
hole in the seif adjuster is designed to ellow the brakes to come
off the required amount when new, It thersfore pays when
fitting new brake gshoes on older cars to fit new self adjusters as
well on the assumption that the old ones are the originals. This
should not be done et every renewal of brake linings.

17 Oval or scorad drums

1 The drums wesar with use, and this wear is often uneven.

2 Owality of the drums makes itseif apparent by juddering at
tpeed. Other things also cause juddering, but ovality can also be
felt at slow speed as a rythmic reaction at the pedal. The ovality
can actually be felt,

3 Scoring gives rapid lining wear,

4 Some scoring very soon comes to the drums working surface,
When excessive the drums can be machined a littie, which should
be snough to restore a smooth surface. As a professional will be
needed 1o do the turning, he can advise as to whether the scoring
is serious enough to warrant it,

18 Brake fade

1 M brakes get very hot the coefficient of friction of the brake
linings, that is their grip of the drum, is lowered. Thus the.
braking power is reduced. This is aggravated as the wrapping
effect of the laading shoe is reduced too.

2 It would need very hard use of the brakes to give fade on
such a light car. But it could happen when well laden and
descending a long hili.

3 f brake fade is experienced it will be found that the stopping
power is restored as soon as the brakes have had but quite a
short oppartunity to cook a {ittle from the critical temperature.
4 The rule for avoiding brake fade is to awoid warking them
hard on long descents, by going down a hill in the same gear as
would be used to climiz it.

Fig. 7.13. The routing for the handbrake cable in the spina/tunnal
at the back

- Fig. 7.14. As well as the one behind the king pin, there is a nut

on the steering arm holding the back plate of tha front brakes
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11 Stop light pressure-
operated switch

10 Master cylinder

operating lever
8 Shoe clearance seif-

7 Mechanical brake

Fig. 7.15. The complets braking system in position

adjustment stretchers .

& Stop -

5 Hand iever travel

4 Hand lever, lamps,
mechanical parking brake
on rear wheels

1 Brake fluid resarvoir

2 Bleed nipples
3 Brake pedal
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19 Fault diagnosis and remedies

Before diagnosing faults in the brake system check that any irregularities are not caused by:

Uneven and incorrect tyre pressures
Incorrect 'mix’ of radial and crosspiy tyres
Wear in the steering mechanism

Defects in the suspension and dampers
Misalignmeant of the bodyframe

L+ B S % ]

Symptom

Reason/s

Remedy

Pedal travels a long way before the
brakes operata

Stopping ebility poor, even though pedal
pressure is firm

Car veers to one side when the brakes
are applied

Pedal feels spongy when the brakes are
applied

Pedal feels springy when the brakes are
applied

Pedal travels right down with litte or
no resistance and brakes are virtually
non-operative

Binding, overheating

Vibration, pedst pushed up in place with
siow vibration

Juddering

Brake shoes set oo far from the drums

Linings and/or drums badly worn or scored

One or more whesl hydrautic cylinders
seized, resulting in some brake shoes not
pressing against the drums {or pads against
discs}

Brake linings contaminated with oil

Wrang type of linings fitted
Brake shoes wrongly assembled

Brake linings on one side are contaminated
with oil

Hydraulic whesl cylinder{s) on one side
partially or fully seized

A mixture of lining materials fitted between
sides

Unequal wear between sides caused by
partially seized wheel cylinders

Air is present in tha hydraulic system

Brake linings not bedded into the drums
{after fitting new ones)

Master cylinder or beake backplate mounting
boits loose

Severe wear in brake drums causing dls-
tortion when brekes are applied

Leak in hydraulic system resulting in tack
of pressure for operating wheel cyfinders

If no signs of leakage are apparent the
master cylinder intemal seals are failing to
sustain prassure

Mastar cylinder faulty cups
Master cylinder no free play
Handbwake too tight

Station wagon: adjusters too tight

Druims worn oval

Logse brake backpiate
Dust in drums, or pily Iininw

Adjust the brake shoes t0 the drums.

- (This applies equally where disc brakes are

fitted but only the rear drums need adjust-
ment).

Dismantie, inspect and renew as required.
Dismantle and inspect wheel cylinders.
Renew as necessary.

Renew I:mngs and repair source of ail
contamination,

Verify type of material which is eorrect for
the cer and fit i

Check for correct assembly.

Renew linings and stop oil leak.
inspect wheel cylinders for correet operation
and renevy as necessary.

Standardise on types of linings fitted.

Check wheel cylinders and renew linings
and drums as reguired,

Bleed the hydraulic system and check for §

any signs of leakage.

Allow time for new linings to bed in after .
which it will certainly be necessary to adjust’
the shoes t0 the drums as pedal travel will

have increased.

Retighten mounting bolts.

Renaw drums and linings.

Examine the whole of the hydraulic system-
and locate and repair source of leaks. Test
after repairing each and every ieak source.
Overhaul master cylinder. If indications are
that seals have failed for reasons other than.
wear all the wheel cylinder seals should be
checked also and the system completely
replenished with the correct fluid,

Overhauf master cylinder.
Check pedai clearance.
Re-adjust.

Re-adjust.

Have drums skimmed.

Tighten,
Clean and/or reline.
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Specifications

Battery
Woltage: nominal
Capacity {at 20 hour rate}
Length...
Width .
Herght .
Electrolvte Ievel

Specific gravity: Fully charged

At 21°C

Dynamao belt ... -

Generator/Dynamo
Type: Sedan ...
Station wagon
Nominal voltage
Maximusn continuous output
Maximurn current output
Maximum cantinugus power
Maximum power .
Initial charging speed at 12 vokts and 20°C

Continuous maximum output delivery speed at 20°C

Maximum output delivery speed at 209C...
Maximum steady speed .-

12 volts

32 amp. hrs

235 mm

133 mm

198 mm )

3 mm {1/8 inch) above separators

Or 1o filler bottom on special batteries
1.272 at 32°C

1.276 at 27°C

1.280 at 219¢C

1,284 at 16°C

1.288 at 10°C
1.282at 4°C

1.280 Fuly charged
126 % "
1.22 Y "
1.19 Y "
.1 Fiat

Tension by varying split pulley width maximum belt sag % inch

From Engine No 056195
R90—180/12—2500

Up to Engine No 056195

DSV 90/12/16/3 8§
D90/12/16/3 F

12 volts '

16 amperes

22 amperes

230 watts

320 watts

1710 to 1790 rpm
2550 10 2800 rpm
3050 to 3200 rpm
S000 rpm

12 volts
13 amps

180 watts

1300 to 1280 rpm
2250 to 2400 rpm

7500 rpm
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Rotation, drive end ...

Pole shoes ..,

Field winding

Control box {separatal

Drive ratio (new belt}, sngme-to-gnerator

Brush part number

Bench testing data

—Testing generator as a motor (at 200C):
Feed voltage ...
Current draw ...

—winding resistance test {at 20°C):
Armature registance ..,
Field winding resistance

—Mechanical characteristics:
Load of spring on new brushes
Commutator maximurn out-of-round
Mica undercut depth

Lubrication
Ball bearing, drive end head

Control hox
Cutout ralay

Closing voltage

Reverse current: up to and not above
Air gap {closed contacts)

Point gap

Voltage regulstor
Battery
Half-lpad current

{80° =
Feed voltage for thermal stahbilization
Air gap -

Currant regulator
Regulated current on battery
Voltage for reguiated current inspection ..,
Air gap .

Regulating resistor
Types 1/12/16 and Af4—180/12 ..,
Type 2/12/16

Additional resistor in voltaqe requlatﬁr cnrcust on type 2/12;'16

Starter motor

Type ..
Voltage

Nominal power R

Rotation {pinion end)
Pole shoes .

- Field winding .,
Engagement ..,
Pole shoes .0
Armature diameter .,
Part number of brushes

Bench test data

—Operation test at 68°F (20°C|
Current
Torque dmluped
Speed .,
Voltage

Se'mn_g voltage after thermal stablhzatlon in oven at 1220 + 5°F
3°C} for 30 minutes, half-load on battery

From Engina No 056195 Up to Engine No 056195
Clockwise Clockwise

2 2

Shunt Shunt

FIAT GN 2/12/16 Af4-180/12
1.74 1.74

4034356 ) 879210

t2v B Y

4.5 t0 5.5 amps 4 to 4.5 amps
1500 + 100 rpm ‘IOEOiSOrpm
0.145 X 0.01 ohms 0.31 £ 0.01 ohms
8.1 — 7.7 chms 6.2 — 6.6 ohms

1.3 to 1,6 Ibs [0.600 10 0.720 kgl
00039 inch (0.01 mm)
10394 inch {1 mm)

FIAT MR 3 Grease No change
or Castrol L Grease

GN 1/12/16 and 2/12/16

From Engine No 056196

{Figures in brackets type A/4—180/12 of earlier cars}
126 X o2v

18amps (10 amps!t

014 inch (0,35 mm)

015 inch £ 002 inch 0.45 ¥ 0.06 mm)

50 A/h
8 (6.5] * 0.5 amps

12¥03v
15V
.039 to L inch (0.99 to 1,11 mm)

16 * 0.6 amps {13 £ 0.5 amps)
13v
039 to .044 inch {0.99 to 1.11 mm}

105 X 3 ohms
85 X 5ohms
17 ¥ 1ohms

B 76—0.6/125

12V

0.5 kW

Counter-clockwise

4

Sevies

Pre-engaged: overrunning clutch

2.0697 1o 2.0768 inch (52,57 to 52.75 mm}
2.0394 to0 2,0412 inch (51.80 to 51.85 mm}
805581

130 amp

2t 14 1bf.f1 {0.28 * 0.02 kg.m}
2,250 * 100 rpm

10 volts
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—Stalt tarque at 68°F { 20°C)
Current
Voltage .-
TForque developed ...
—No-Ioad test at 68°F 1209C):
Current, not above
Voltage
Speed .

Calcuiated reslstance dun ng s‘tall torque test at 68°F { 2000}

Mechanical characteristics test
—Load of springs on new brushes
—Armature shaft axial play
~Mica undercut depth, not above

—Drive unit free wheel efficiency: static torque requn'ed 10 rotate

pinian slawly, not above

Lights

Headtamps: High beam
L.aw beam

Parking lights

Indicator flasher: Front!Rear

Indicator flasher: Side (tubular)

Brake warning

MNumber plate .

Interior (on mirror framel|

Instruments .

Warning lights on dash

Fuses
Six, of .. -
three dlfferent clrcun ailotments (see sectnon 22]

1 General description

1 The electrical system is of 12 voits, and has negative earth.
2 The battery is in the luggage compartment at the front.

3 A DC generator is fitted, This also carries the engine cooling

fan. As the latter is different to the station wagon this car has a
different generator. The output is controlled by a full voltage
and current regulator,

4 The starter is the pre-engaged type.

S There is neither ammeter or voltmeter,

6 A full range of lights is fitted.

2 Battery inspaction

1 Tapping up the electroiyte is a monthly or 1,500 mile task.

2 Also manthly is the visual check for leaks, security, or

corrosion.

3 The terminals will not corrode for years it properly pro-
tected. To do so0, disconnect them, and take out the terminal
bolt, Clean all very thoroughly. Smear thoroughly with vaseline,
NOT grease, Reassembie, and wipe off the surplus vaseline,

4 The area near the battery may corrode. If it does treat it as
described in section 6.3 and 4,

- 3 Electrolyte

1 The liquid in the battery is sulphuric acid.

2 It is highiy corrosive to the car, you, and your clothes.

3 It shouid be kept topped up with pure water. The acid itself
does not get used up; just the water bubbles off as the battery
“gasses”’ when charging.

4 The “pure” water is narmally got in the form of distilled
water. It is far better to top it up with tap water than to let it gat
low far lack of the distilled.

5 Due to chemical reactions inside, the electrolyte specific
gravity (sp gr} falls as the battery discharpes. This can be

258 amp
7.7 £ 0.3 voits
5.3 X 36 ft.ibs (0.73 £ 0.05 ko.m)

30 amp
12 volts
8,600 + 1,000 cpm
0.03 ¥ 0.001 ohms

2.5t0 2.9 1bs {1.15 to 1.30 kgl
.0059 to .0256 inch (0.15 to 0.65 mm)
04 inch {1 mm)

35 Ibf in. (0.4 kg.cm)

45 watts
a0

5 -
20 -
25 "
20
5
3 o
25
25 7
8 amps

measured with a hydrometer {see the spacifications).

6 1f the battery acid is spilled the lost electrolyte must be
replaced with acid. This must be mixed to the correct sp gr. If
diluted concentrated acid, pour the acid into the water. NEVER
add water to acid: It will explode. First dilute with 1 part acid to
2% parts water. Then continue till the required sp gr is achieved
as appropriate for that temperature.

7 On old batteries the sp gr cannot be got back to that of a new
one dua to permanent chemical changes.

4 Charging

t If the car is used frequently, on good journeys, and has a
young battery, the generator will keep the battery fully charged.
2 Oid batteries do not hold their charge.

3 Town journies do not give good charges due to idling ar
traffic halts.

4 If the battery is not kept fully charged its plates deteriorate
faster than normal.

& In winter the generator may well not keep the battery
properiy charged. It should therefore be recharged from an
outside source at keast once in the winter.

6 Charge at a rate nat exceeding 3% amps. When fully chargad
the battery gasses more freely, and the sp gr reaches a maximum.
Continue 0 charge for about 2 hours after this.

7 Do not have a so called “'boost charge”, which takes only
about 1 - 2 hours. This wili shorten the life of the battery by a
factor of many years.

8 Anp old battery can often be revived by “cycling” it once or
twice, Let it discharge fully, slowly, by leaving the parking lamps
on. Then charge it at only 1% - 2 amps, till fully charged.

9 A reputable make of battery shouid last four to six years.

10 Without fitting an ammeter 1o the car it is impossible to tell
haw well the dynamo is charging the battery. This fitment is well
worth while, As the battery reaches full charge its voltage rises
quite sharply, The dynamo output will then cut back as the
voltage ragulator cuts in.
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5 Battery loaks or corrosion

1 If the battery lesks, remove it immediately befare the acid
can do any more damage.

2 If the casing is cracked, take it to an expert to mend. It is not
at all easy to get a repair to last, The corrosion from a leak is so
severe that it is not a good risk to have an unreliable repair.
Leaks in the jount round the top are more easily deatt with. A
small one can be filled with a household seajant such as Sealstic,
but for larger cracks meilt some pitch,

3 Halt any corrosion in the car by washing out the front with
plenty of water.

4 Once thoroughly dry, paint with a rust preventer such as
zincote,. followed by the normal undercoat and top coats of
paint.

6 Dynamo - description

1 Once the work of removing the dynamo from the car is
compieted, it is easy to work on. Provided the routine inspection
and preventative maintenance of cleaning the commutator and
replacing the brushes is done as part of the 18,000 mile task it
should last without probtem the life of the car, Being a DC
generator, it is referred to as a dynamo.

2 Due to its position on the cogling system trunking it is a long
job to remove it.

3 The fan on the station wagon is at the rear end of the
gengrator, 50 a different type is used.

4 The dynamo consists of an armature ‘rotating in a magnet.
The magnetism of this is provided by a fieid coil, Regulation of
the gutput is done by controliing the voltage fed ta the field
coil,

§ To prevent the battery driving the generator as a motor, there
is a cut out which disconnect the genarator when it is not
charging. :

7 Generator fault finding

1 There éan be two types of fault. The charging rate may
become low, or the output may stop completely. A low output
is difficult to detect unless an ammeter is fitted. The first
symptoms are likely to be a flat battery, but a complete failure
will be shown by the so called ignition warning hight. This is a
misnomer. Like the oil warning light it comes on when the
ignition is switched on. It stays on tili the generator is charging.
2 If, with the engine running, no charge comes from the
dynama, or the charga is very low, first check that the fan belt is
in place and is not slipping. Then check that the leads from the
control box to the dynamo are firmly attached and that one has
nut come loose from its terminal,

3 If wiring has recently been disconnected check that the leads
have not been incorrectly fitted,

4 Make sure none of the electrical equipment such as the lights

or radio, is on, and then take the leads off the dynamo terminals.
Join the terminals together with a short length of wire. )

5  Attach to the centre of this length of wire the positive clip
of a 0-20 volts valtmeter and run the other clip to earth on the
dynama yoke, Start the engine and alow it to idle at approx-
imately 150° rpm. At this speed the dynamo shoutd give a
reading of about 15 volts on the voltmeter, This speed is a fast
idle: Do not run the engine faster or the field winding may be
averloaded.

6 if no reading is recorded then check the brushes and brush
connections. |If a very low reading of approximately 1 volt is
abserved then the field winding may be suspect.

7 If a reading of between 4 ta B voits is recorded it is likely
that the armature winding is at fault.

8 |If a satistactory reading is abtained, then the fault is either in
the wiring or the control box. Recannect the two wires onto the
generator. They have different sized terminals, so cannot be
muddfed. :

9 Take off the leads an terminals 51 and 67, the left twa, on
the regulator, These can be mudkdled, sa make sure they are

‘marked to prevent this,

10 Again join the two leads tagether and repeat the same test. I
again it is successful, and there is full generator voitage, then
those jeads must be alright, and the fauit is in the control box or
the wiring beyond, Refit the leads and refer to section 12,
11 If the first test proved the generator faulty it must be
ramoved for further testing. Remove it as described in section 8,
12 Check the resistance of the field windings. This is easier done
on the bench, as an accurate ghmmeter or Whearstone bridge
must be used. See the specification. If the reading is very high
there is an open cirguit. 1¥ the reading is below the specification
then a short cireuit in indicated. if the field windings have gone,
unlass a visual inspection discloses an easily mended defect, a
reconditioned unit will probably be  needed. Replacerment
windings are uniikely to be available, quickly and are difficult to
fit, But, it shouid be possibie to gt a serviceable bady complete
at & breakers, and put your armature into the pther body.
13 1 the field winding seems alright, then the fault must be .
deeper in, Dismantle the generator, See section 9.
14 The brushes could well be at fault. They should be checked
now anyway and the commutator cleaned as in section 10.
Assuming all is in order continue with the fault finding as
follows,
15 Examine the commutater segments. If the armature has some
burned out windings with shert circuits there will be burns, and
the windings rmay show signs of over heating.
16 Test the resistance of the windings by checking the resistance
from segment to the segment at 1809, This is very low, so needs
accurate measurement, |f facilities are not available this is where
you give up. But the point is to be able to prove that it is the '
armature at fault or not, so you Know what to do, Again, a
replacement armature may be difficult to get, and ong from &
breakers may have a bad commutator, s¢ you may be forced to
get a reconditioned one,
17 H you do decide to measure the resistance of the armature
then one method is to feed a low voltage of 1 to 2 volts in and
measure the current, B = VA,

™

Fig. 8.1. The parts of the sedan dynamo
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8 Dynamo - removel snd repiscement

1 The dynamo iz mounted on ths air cowling of .the engine.
Before it can ba taken off the cowling, the fan must be rernoved
from the far end of its shaft. If there are any other jobs to be
done it might be better to remove the complete cowling, as
described in Chapter 1.8. But assuming this is not so, proceed as
follows:
2 Take off the fan beit and pulley by undeing the three little
nuts clamping the two halves of the generstor pulley together.
3 Disconnect the two leads from the dynamo, (photo}.
4 Take off the air Intake trunk from the cowling,
5 Reach down into the cowling and put a spanner on the nut
holding the fan to the dynamo spindle, (photo}.
6 Another spanner must be rigged up on the pulley end to hoid
the shaft, Put the pulley nuts batk on to protect their threads.
Unda the fan nut. Take care neither it nor its washers fall down
into the trunking, {photo).
7 Undo the two nuts holding the dvnsma to the oowlmg,
{photol.
B Slacken ths bolt under the dynamo that tensions the strap
hoiding it to the crankcase, till the pin can be pulled out of the
top end of the strap, iphoto).
9 The dynamo is now lonse, but still with the fan on the end,
Also loose is a shield underneath the dynamo, Retrieve this,
noting how it is located by a pip pressed into it.
10 Pull the dynamo back to get the fan off the far end of the
shaft. Make sure the woodruff key does not fall out, But take it
out and put it i, & safe place, [photo).

11 Rafitting the dyname is the reverse, but tighten the clynarm
fixing to tha cowling before fixing it into the strap on the crank-
case,

9 Swipping the dynamo

1 Undo the nut holding the pulley flange to the shaft, (photo)
2 Pull off the flange, and take out the woodruff key, and put
that somewhere safe; like in a jam jar, {(photo).

3 Undo the two nuts holding the brush-end plate onto the
bedy, {(photo).

4 Carefully take off the brush-end end piate, so that the
brushes come free gantly, (photol.

5 Lift the armature out of the body. Take off the other end
plate,_and take out the two jong bolts, (photo).

10 Dynamo - ovechaut

1 Itis szsumad that the dynamo has not been stripped for some
time. It will therefore nesd cleaning, relubrication of the
bearings, and new brushas.

2 Al this is part of ite 18,000 mile maintenancs task,

3 New brushes should be bought before starting work, as the
need for them is almost a certainty. They should be fitted unless
the existing ones are worn less than 1/8in (3 mm}.

4 Note the way the brushes and springs are fitted. Then remove
them. Clean out tha brush holdars,

6 Do not immerse the dynamo end plates with the bearings in
cleaning liquid, as dirt and liquid will not be fully removed, But
wipe off the outside dirt. The design of the bearing housss varias,
but unboit or lift off one of the dirt shields: wipe away the old
gremse on the ouiside of the bearing, and push in some new
grease. Check the bearings run smoothly and have no more than
a trace of free movement.

8 The armature should be wiped clean. Take care the rag doss
not catch in and damage the windings.

7 Next check the condition of the commutator. If it is dirty
and blackened, clean it with a rag just damped with patrol, If the
commutstor is in good condition the surface will be smaoth arid
frea from pits or burnt areas, and the insulated ssgments clearly
defined.

8§ Screpe the dirt out of the undercut gaps of insulator between
the metal sagments with & narrow screwdriver.

9 If, after the commutator has besn cleanad, pits and bumt
spots are still present, wrap a strip of fine glass paper round the
cormmutator, Rub the patches off. Keep moving the paper along
and turning the armaturg 5o that the rubbing is spread eventy all
over. Finally repolish the commutator with metal polish such as
Brasso. Then reclesn the gaps.

10 in extreme cases of wear the commutator can be mounted in
a lathe. With the lathe turning fast, take a very fine cut. Then
polish with fine glass paper, followed by metal palish,

11 If the commutator is badly worn or has been skimmed the
segments may be worn till level with the insulator in between, In
this case the insulator must be undercut. This is done 1o a depth
of 1/32 in (0.8 mm). The best tocl is & hacksaw blade, if
necessary ground down to make it thinner. The under cutting
must take the full width of the insulator away, right out to the
metal segments on each side.

12 Again cleen all thoroughly when finished, and ensure no
rough edges are left, Any roughness will cause bad brush wear, in
all this work it must also be remembered that the commwutator is
Aot very strong,

11 Reassambiing the dynamo

{ Put onto tha armature first the brush end plate, with the
brushes in place, pushing them beck with ciean fingers against
the springs to get them over the commutator, (photo).

2 Now lower down the body of the dynamo over the armature.
Slide the nyion tongue that is under the small terminal on the
bhody into the post for the larger on the gnd plate, and also
locate the dowel on the body.

3 Now fit the other and plate, Again locate the dowel: Thase
dowels are very small peenings on the body, locating with
grooves in the end plate.

4 Guide the ends of the long bolts through the holes in the end
plate, Do this with the dynamo upright so that the bolts will
hang vertically and find their way through the holes,

5 Fit the flat washers and the self locking nuts to the bolts,

Fig. 8.6. Undercutting a commutator: A Onmact B8 Wrong, the
cuts heing too narrow.

1 Insulator

2 Segmonts

3 Insulator




8.2. Disconnect the leads and take off the
belt and both halves of the pulley

8.7. Undo the nuts: We took the cowling
off to take the photo

8.5. Take off the air intake trunk. Reach
round behind the engine and undo the
fan nut

8.8. Slacken the strap by the bolt
underneath and take the pin out of the
top end

9.2. Take off the pulley and remove the
woodruff key

9.5. Lift the body off the armature: and
then take off the other end plate

8.6. Hold the dynamo shaft whilst undoing
the fan nut

8.10. Pull the dynamo 1o get the fan off

9.3. Undo the n.uts

11.1. When it comes to reassembly fit the
brush-end to the armature first; so the
brushes can be slid easily over the comm-
utator
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12 Control box - function and faults

1 The control box has three relays. One is the cut out, another
limits the dynamo voltage generated, and the third its current.

2 The cut out disconnects the dynamo from the battery when
it is no longer charging, otherwise it could run off the battery as
a motor.

3 The two regulator relays by their combination of voltage and
current control regulste the output to suit the electrical load
such as lights that might be switched on, and to suit the state of
charge of the battery.

4 The current control is set to the maximum safe limit far the
dynamo, The voltage regulator is set to a potential that will limit
the charge given a full battery to a mere trickle,

6 If the control box has a complete failure the ignition warning
light will come on. If there is a partial failure, unless an ammeter
is fitted, there will be no warning, Undercharging may become
apparent as a flat battery. Minor overcharging will give the need
for frequent topping up of the battery. Gross overcharging may
blow light bulbs, and perhaps result in a smell of burning, from
the overloaded dynamo.

6 Major defects are likely to be the burning of the points on
the relays, so that they never make contact: So no regulation
takes place; or the wiring may burn out.

7 Minor defects occur due to wear and general ageing altering
the voltage/current at which the cutout or regulators work,

8 A car-type ammeter will show these aberrations, but for fault
finding more accurate instruments are needed. Unless you have
some experience of such things, and of the instruments, it is
suggested you do not tamper with the control box. If done
incorrectly a new control bow and a new dynamo may be
needed.

9 In any work on the control box it is important that the leads
are not fitted to wrong terminals or the unit will be ruined.

13 Cut out checks

1 The cut out is the relay on the right as you look at them: the
only one of the three with points open when the engine is
switched off,

2 Tha dynamo will have been proved by earlier fault finding.

3 Take off the control box cover,

4 Check the voltage at the terminal from the dynamo, number
61, and the output from the cutout, number 30. This will prove
that the defect is at the cutout.

6 Assuming there is 12/15 volts at the terminal 51, but none

at 30, check the operation of the relay of the cutout, With the VOLTAGE REGULATOR

engine running fast enough to charge, try pushing it with a
finger.

6 If the relay does not hold down there is a fault in the wiring.
7 If it stays down but there is still no voltage at the output
terminal 30 the points appear to need cleaning, If the push made
it work it may need resetting.

8 To reset the cut out wire a voltmeter from terminal 51 (the
dynamo connection) to earth. Start up: Warm up for 15
minutes. Increase engine speed gradually, watching both the
voltmeter and the cut out. Note the voltage at which the cut out
closes; there will be a little kick of the voltmeter. It should close
at 12.6 volts, This voltage should be set after the cut out is
warmed up by about 15 minutes running.

9 Adjust by bending the arm on which the spring of the
contacts rests, increasing the spring tension to raise the operating
valtage. i

10 On slowing down the cut out should “‘drop-off” that is cut
out when the dynamo stops charging. The reverse current should
never be high: The official maximum is 16 amps, which is high as
such things go. To improve drop-off bend the fixed contacts so
that the moving one cannot be drawn so close to the armature. A
car ammeter will show this negative current before drop off.

Fig. 8.7. The control box showing the terminal numbering

Fig. 8.8. As you look at it, voltage regulator on the left (above
terminal 51}, current control in the centre, and cut-out right
{above terminal 30).

CURRENT REGULATOR
CUTOUT RELAY
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14 Voitage regulator checks

1 The circuit needed is shown in Fig. 8.12.

2 This can easily ba achieved by sliding a piece of paper in
between the cutout points, and connecting the voltmeter from
tha dynamo connection terminal 51 on the left of the control
box and to earth. This must be an instrument accurate to 0.3
volt.

3 Start up, and run the engine fast: at 3,000 rpm. The regulator =
shauld limit the voitage to 15.5 volts. Mt is important to take the
reading quickly to avoid temperature effects,

4 The reading should be steady. Fiuctuations imply the contact
points need cleaning. This should be done with fine giass paper,
and ail dust removed.

5 If adjustment is needed bend the arm onto which the spring
biacde rests, increasing the spring temsion to raise the regulated
voltage. The voltage regwator is the one farthest from the cut-
out,

8 The FIAT setting procedure involves the removal of the
regulator and its preheating in an oven. The setting figurd of 15.5
volts quoted is a compromise. It is valid at an ambient ternper-
ature of 10°C, At 20°C set to 15 volts, These voitages are the
maximum. Do not exceed this. H the car is used extensively on
long journeys a voltage lower by 0.5 voits should be used,

%1
&7

15 Current regulator checks

1 The current control is set using an ammeter accurate to 0.5 Fig. 8.71. Cut-out relay

amp. The circuit o as shown in the figure, the ammeter baing

wired between the control box output terminal pumber 30 and ! Spring hinge & Stop

the leads that are normally connected to it, 2 Moving contact 7 Base

2 Wedge cardboard between the voltage regulator armature (the 3 Body & Fixed contact
one furthest from the cutout) and its arm to hold the contacts 4 Bi-metal spring 9 Armature core
closed, so no voltage regulation can take place, 5 Adjustment arm

3 Start up the engine. 1

4 Turn on the headlamps to load the dynamao. GR D—“l-

5 Speed up the engine to a fast speed of about 3,000 rpm,

& The maximum current should be 16 amps {13 amps for early 51 €7 a9

cars - see the specifications}, 51 Y T

7 The current should be steady, Fluctuations imply the 67

contacts need cleaning with fine glass paper, and atl dust

removed,

8 |If adjustment is needed bend the arm oento which the spring
biade rests, increasing the spring tension to raise the controtled
current, The current regulator is the centre one,

**lHI!lIII):L

Fig- 8.12. Wiring diagram for setting the voltage regulator

3] 7 ]
N
51 -+ ’ﬁ" -
67 A
. .
Fig. 8.13. Wiring diagram for setting the current regulator Fig. 8.14. Regutator relays

1 Hinge 6 Regulating resistance
2 Moving contact 7 Base
3 Body 8 Fixaed contact
4 Spring 9 Armature core
& Adjustrment arm

I = S I RN
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16 Starter motor - description

18 Stripping the starter motor

1 The starter iz of the pre-engaped type,

2 When the cabie is pulled by the lever beside the driver an arm
on the top of the starter does two things. A fork at the bottom
of the actuating lever on the starter body slides the drive gear on
the starter shaft towards the gmar ring on the cutside of the
flywheel. if the teeth happen to be lined up it goes into mesh. 1§
not lined up, the starter’s gear slides on fts mounting apainst a
spring, which will push it into mesh as soon as tha starter begins
to turn and lines up the testh. Once the lever has got near the
end of itz trevel the gears are ready for the motor to turn, In the
lgst bit of its movement the lever pushes gn a switch and
connacts the motor.

3 Onca the engine fires, the starter motor could run 100 fast as
the engine picks up, so there is a freewheel in the drive,

4 More sophistocated starters have a solenocid so that the
mechanism is operated on a definite basis. It is possible on this
one on the FIAT 500 to operate the controf half-heartedly, so
that the switch iz not firmly closed. This will harm the switch,
and may give trouble,

R

DRI A B

t HRemove the two Phillips headed serews that hold the startar
switch to the top of the body, and take off the switch, (photos)

2 Undo the screw clamping the shield over the apertures for the

brushes and remove the shield, {(photo}.

3 Undo the two nuts an the long bolts that clamp the whole
starter together, at the brush end, (photo).

4 From the other end pull off the starter drive, with its
engaging mechanism, (photo},

6 At the windows for the brushes, undo the terminal securing
the field coils in the starter body to the brush end plate. Then
take off the end plate, {(photos}.

6 To dismantie the drive mechanism, first remove the dirt
shield. On early models this is a three piece metal one held by a
screw 1o the lever, Larer ones have a rubber boot hald by the pin
of the actuating lever, {photo).

7 Remove the levar's pin, (photo).

8 Push the drive pinion as far as it will go into the housing.
Disconnect the forks of the engaging arm from the groove in the
drive pinion, and then bring out the angaging lever fork-end first.
The components of the drive can now be lifted out, (photo).

8’ Unscrew the switch from the top of the starter body.

Fig. 8.15. Section of the starter

"

17 Removing and refitting the starter motor

19 Checking the starter motor

1 Disconnect tha positive battery lead,

2 Reaching round the engine it is possible to get at the starter
on the sedan. It is much easier on the station wagon. It may be
best on the sedan to have a good look with a mirror first, and
then do everything by feel.

3 Disconnect the actueting cable frormn the lever on the starter
top, by remaoving the pin.

4 Unbolt the electric cabie {13 mm spanner) from the starter.
§ Undo the nuts (2 on early cars, 3 on later ones} holding the
starter 1o tha engine,

6 Lift out the starter.

7 Refitting the starter is the reverse,

8 On early cars the lever has two holes, Later cars only have the
hole in the end, and this is the one to use on the early ones, The
fitting on the end of the cable has three holes to allow adjust-
ment. Pst the lever’s pin through the tightest hole possibie
without moving the starter laver from the rest position.

1 Check the brushes for wear: |t is probably best to renew
them unless they are worn less than 1/8in (3 mm).

2 Clean the commutator and clear out the segment gaps. Scrape
the dirt out with a sharp screwdriver, |If the commutater is in
bad condition it can be cleaned up as was describad for the
dynamo in saction 10,

3 Check the bearings for wear. Clegn them and relubricate
them.

4 Clean all the components of the drive, and check them for
wear. Lubricate with a molybdenum - disulphide grease,

& If any of the major components ase badly warn, it may be
best to get a replacement unit.

6 The bearings are “self lubricating”. Rewet them with engine
oil, allowing it tima to soak in before reassembly.

7 Check the switch contacts for burning. If the starter control
lever has been pulled gently too often the switch will have been
burned. With gentie operation the two contacts are not firmly
prossed against each other, so sparking takes place. This can lead
either to the starter failing 1o work, or worse, not stopping when
the control is released. Should the latter happen, switch off the
ignition, and teke off a battery lead quickiy.
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18.1a. Undo the.screws

18.5b. The body,

18.6. Take off the dirt shield (its rubber
on later cars)

T —— e —— e

18.1b. and rernove the switc

drive

%

18.5¢c. and brush-end plateocan now be
taken off

18.7. Take out the pin and wriggle out
the lever 2

18.2. Then the shield

18.5a. Disconnect the field windings

18.8. Finallv bring out the drl unit

14} b ——— 1) § — e
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8 Fault finding is different from that on the dynamo. The
starter field is in series with the armature. So the motor should
be dismantied and the resistance of both checked individually. If
the field has some turns short-circuited, the reduced magnetic
effect will give a loss of power.

9 These starters do have undercut commutators.

20 Reassambling the starter

1 Prepare the drive unit. Drop the drive pinion down the end of
the housing.

2 Thread the lever into place. Note that it must be that way
round which will bring the lug on the lever arm towards the main
body of the starter, for pressing down the switch. Having got it
into place push the spring into its place in the double part of the
lever arm, and thread in the retaining pin.

3 The arms of the spring have got to be hooked on so that they
will hold the lever in the disengaged, and off, position.

4 Insert the pin through the lever and the split pin through
that, Put on the metal dirt cover: It wants to start down the
lever at 90° 1o its correct position, and then be turned to fit over
the boss on the top of the starter. Fit the two side pieces at the
bottom of the lever to complete the dirt shield, and hold them
with their screw, Starters with the rubber boot should have a
new one fitted, round the actuating lever pin.

5 Fit the washer to the shaft, at the commutator. Put the brush
end plate over the commutator, holding the brushes up against
their springs with clean fingers as it slips over.

6 Fit the body over the armature, sliding it down towards the
brush-end plate with the field winding terminal lined up with its
fixing in the end plate. Put the screw through the connecting tag
for the brush and the terminal for the field winding, and screw it
into the post on the end plate.

7 Fit the drive end. Note that the two long bolts that will hold
the whole starter together are covered with insulating sleeves, As
the drive unit js slid on it will be necessary to turn the drive
pinion to line up the splines.

8 Put the flat washers on the ends of the long bolts, and fit the
self locking nuts and tighten them,

9 Slide the dirt shield over the brush end to cover the windows.
Fix it so that the slit at the end is not by one of the windows.

10 Refit the switch to the top of the starter.

21 Fuses

1 All models have six fuses. But the circuits wired to each fuse
have changed during the models production run.

2 Fuses normally blow very infrequently. 1f a bulb fails it may
blow the fuse as it goes. Fuse blowing is usually easily recognised
because of the other electric failures coinciding. The only
exception are those fuses working only one item.

3 If a fuse consistently blows, it is indicating a short in that
circuit, usually intermittent. DO NOT be tempted to replace the
fuse by thicker wire. The result will be that as the short gets
worse, the wiring of the car will overheat, causing widespread
harm, and even burning the whole car,

4 Whilst searching for the cause of blowing fuses it is econ-
omical to use household fuse wire laid in the clips and held by
the burned out fuse cartridge.

5 The cause of the trouble is likely to be a frayed wire, chafing
where it passes through a hole in sheet metal.

6 "New 500" (and 500 Sport) Fuses:

FUSES PROTECTED CIRCUITS

1 - Fuse No. 30/2 Right headlamp high beam - Left front
parking light with indicator - Right rear
parking light.

2 - Fuse No. 30/3 Left headlamp high beam with indicator -

Right front parking light - Left rear
parking light - Number plate light.

3 - Fuse No. 56/b1
4 - Fuse No. 56/b2
5 - Fuse No. 15/54

Left headlamp low beam.

Right headlamp low beam,

Winking direction indicators with pilot
light - Instrument cluster light - Stop

light.
6 - Fuse No, 30 Horn - Windshield wiper - Rear view
mirror light.
Unprotected circuits:
Generator charge and relevant indicator,
Ignition.
Starting.

Low oil pressure indicator,
Fuel reserve supply indicator.

7 500D and station wagon fuses:

FUSES PROTECTED CIRCUITS

1 -No. 30/2 Right headlamp high beam. Front left
parking lamp. Rear right parking light.
Front parking lamps indicator. Number
plate lamp.

2 - No. 30/3 Left headlamp high beam - Front right
parking lamp - Rear left parking light.
High beam indicator.

3 - No. 56/b1 Left headlamp fow beam.

4 - No. 56/b2 Right headlamp low beam.

5 - No. 15/54 Direction indicators and pilot light. Panel
light. Stop lights. Windshield wiper.

6-No. 30 Horn. Lamp in rear view mirror, Rear

inner lamp { Station wagon only),

The unprotected circuits as in paragraph 6 above.

8 500 L sedan fuses:

FUSE PROTECTED CIRCUITS
1-A — Horn
— Light in rear view mirror,
2.B — Direction indicators and repeater.

— Low oil pressure warning light.
— Fuel gauge and low fuel warning light,
— Windshield wiper.
— Rear stop lights.
— Right side low beam.
— Left side low beam.
— Left side high beam and indicator.
— Front right parking light.
— Rear left parking light.
— Instrument cluster light.
6-F — Right side high beam.
— Front left parking light and indicator,
— Rear right parking light.
— Number plate light.

oW
moo

Unprotected circuits are the charging and its warning light, the
ignition, and the starter motor.

9 The fuse box is mounted in the luggage locker, at the left
front of the car, beside the fuel tank,

10 Fuse number one is that one at the rear end, nearest the
windscreen.
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22 Windscreen wiper

1 Proving a fault is in the motor and not the wiring is made
difficult by the otherwise excellent plug connecting the leads to
the motor. Probes will be needed to reach in with a test volt-
meter or bulb into the plug.

2 The wiring circuit for the motor and its self parking arrange-
ment is given in Fig.8.11. ;

3 For parking an additional field winding for the motor is
connected. On a DC electric motor increasing the field strength
gives stronger torque, but slows the motor, In this case this will
give the strength to the motor to get the blades over mud or
snow to the parked position, and also slow it so that it is
unlikely to overshoot the park position.

4 Once a defect in the motor is suspected, it must be removed
with the blade mechanism, all on the mounting plate, (photo).

8 Disconnect the plug for the leads, {photo).

6 Pull off the wiper arms, (photo).

7 Take off the fixtures on the ends of the arm spindies so that
these can be withdrawn through the bushes in the body below
the windscreen, (photo).

8 Undo the two bolts holding the motor mounting bracket to
the bulkhead, (phato).

9 Remove the whole assembly, (photo).

10 When refitting, grease the arm spindles in their bushes, and all
the other links for the connecting levers. Operate the motor
before fitting the blade arms. Once the motor has put the
spindles in the parked position, the arms can be fitted in their
correct orientation.

11 If the operation of the wiper becomes very sluggish due to
the need for lubrication of the interconnecting mechanism, or in
heavy snow, there is risk of burning out the motor. Always
switch off the wiper if it stalls, and if it cannot get back to the
parked position, unplug the motor.

22.4. The wiper motor is just behind the
petrol tank

22.7. Take off the fixtures for the arms.
You may also have to take out the bush
in the body too if it is old and the spindle
won't come free

ERIITNITIE e SR

22.8. Undo the two bolts holding the
mounting to the body

SWITCH LEVER POSITIONS
PARKING

1] 0

Fig. 8.16. Windscreen wiper wiring diagram
A Series winding. B Shunt winding. D Switch. M Motor
S Additional parking field winding. F INT

C Terminal markings

22.8. Pull off both wiper arms

22.9. Lift out the whole amnﬂ:{v

I T o
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23 Homn

26 Changing 3 headlight unit

1 If the homn fails to work first check whether it is the horn
button or the actual horn.

2 The horn button ring is & push fit in the steering wheel. If the
problem is hare it may be burned points due to sparking as the
button makes contact.

3 The circuit from the butten is to a contact by the indicator
stalk on the steering column, This contact must ba good, A
failure here is normally given away hy the hom working fitfully
whaen the steering wheeal is wiggled. The contact should be coated
with vaseline.

4 The hom button is the earth return, and is the blacki{yellow
wire, Find which it is at the horn, Check the other lead is live
with a voltmeter or test lamp. Then sarth the earth contact with
an add {ength of wire, to prove tha horn itself is working,

S The more recent the hom the less easy it is to mend, Early
ones have two adjusters. One is in the centre of the diaphragm, a
centre screvw with outside it a locknut. On the other side of the
body, off centre, is another adjuster. Before moving an adjustar,
mark ity position, Work the horn button, and listen for a faint
click ss the horn tries to work. Try the effect of altering the
adjusters a smali amount. Moving them may disturb some dirt
and get the horn going again, Adjust the screws for the strongest
nota. Then daub them with paint to seal out damp and to lock
them in position. If this fails, some horns can be stripped to
mend them. Ones rivetted together can but be replaced.

24 Lighting

1 Many cars are to be ssen driving with somes lamps inoperative.
2 As bulbs blow without warning and at inconvenient times,
always carry spare onas on the car,

3 It is possibie to check bulbs on the move by reflections in the
body penels of vans or in shop windows, But the surest way 1o
chack the tail lamps is to walk round and look at them, The
small {ights at the front are parking lights anly, so these will be
checked on lsaving tha car. They are of no use when driving,
being too dim to be used in fog in daylight or under any dark
conditions.

4 If an indicator flashing light bulb fails, it will give a different
fiashing speed ta the winkers,

5 Except for the headiamp low beams which have individua!
fuses, the failure of one lamp only is usually the bulh, Only very
occasionally is it @ wiring failure, as these failures are usugily a
short circuit rather than an open one. But failure of tha earth
contact st the light afflicts cars as they get oid.

6 Remember in checking the brake lights the ignition must be .

on. These bulbs are a common failure; they can be checked by
reversing close to a wall.

25 Headlight - aiming

1 The aim of the hesdimts is sat by the mounting screws on
the back.

2 'When making any changss count how many part turns they
ora moved, Early cars have three screws, the top one giving
vertical adjustment, and the bottom two horizontal. If making a
harizontal corrsction one screw must be screwed one way and
the other the opposita, 50 that no vertical change is made, Later
cars have two screws, the top one egain heing for vertical
3 In the disgram is the layout for using a wall to set the lights
on low heam, See Fig, 8.13.b.

4 The setting can also be seen well in mist,

5 If on caming traffic flashes at you it is a sure sign your lights
ara badiy set. If you cannot get desarted conditions in which to

sat themn yourself then it is best to get a garage 1o do it with a

beam setting geuge,

1 On early cars with the three headlight aiming screws, these
also securd the light unit to the car, To get the unit out, push it

‘in against the springs around the adjusters, and turn it

anti-clockwise as far as it will go, to get the adjuster/mounting
screws round to the larger holes, If the light unit is stiff to turn
all tha adjusters may be a bit tight. i s0 unscrew them all an
equal amount,

2 Later cars have the units held in the mudguard by tongues
sticking outwards from the light unit mounting. These must be
pushes inwards to disengage them from the mudguard.

27 Fitting accossories

1 The FIAT 500 has a proper electric circuit so can take all
normal accessories.

2 It is suggested extra driving lights would be inappropriate for
such a car, but all other things will be just as welcome partu-
etdarly an ammeter,

3 To connect an ammeter remove the brown lead from
terminal 30 on the controd box. This is the one fram the battery
via the starter, Connect this wire to one side of the ammeter, and
connect a new lead back from the ammeter to the terminal
number 30, if the ammeter shows a charge when the lights are
turned on change the wires over an the ammeter.

4 All accessaries must be well wired with firm joins. If you
tave no facilities. for soldering a good ides is to buy little
screwed terminal blocks from any household alectrical shop. A
break can then bs made into a convenient run of the car’s own
wire, an * the tarminal inserted to act as a junction point, Wires
pessing through holes in metal must have a grommet to protect
them, The additional wiring must pick up at a point protected
by a fuse,

& Such things as reversing lamps should be wired up from the
lighting circuit, so they cannot be left on by mistake.

28 instruments

1 Access to these can be gained from the luggage compartment,
2 Additional instruments can ba mounted in the dash.

29 Fault finding principles

1 The tracing of an electrical fault follows the usual principle
of the raethodical check along the system,

2 First check for foolish errors, such as the wrong switch
turnéd on, or for such things as an over-riding control like the
ignition may be needed. Also, have other things Tailed; is it &
fuse?

3 I it is a light it is now best to assume 1t is the bulb and
change that.

4 The next thing is to have a quick glance for obvious faults
such as 8 Joose lead. On an old car it is regretted that & good
kick, or at least a judicious blow, is sometimes needed next: If
the earth return of & component is poar this will strike & contact.
If it does, strip the component and derust it.

B The proper systemnatic tracing of a more elusive fault requires
a voltmeter or a test famp. The latter is a small 12 volt bulb with
two wires fittad to it; either using a bulb hoider, or soidersd
direct. To test a circuit ong wire is put to earth, and the other
used to test the live side of a component. To test the earth side,
the test bulb is wired to terminal 30 on the control box. All this
is helped if the tester has crocodile olips on the wire.

6 Trace methodically fram a component back along the cireuit
till the correct result is got. Inaccessible circuits can be bridged
with a temporary wire, and this tried to see if it gives a cure.

7 On younger cars the wiring colour will still be visible. Where
this' has faded fault finding is more difficult, and substitute
wiring has to be put in st an earlier stage. If it is decided the
wiring is at fault the new wire must be securely fixed so that it
will not chafe on anything,
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Fig. 8.20. Headlarnp aiming wall marks. Distance apart,

A = B3cm. B = Height of spot. Distance of light centre

of the car above ground less 4 co fot sedans and 7.6 ¢cm for
station wagons

Fig. 8.19. The headlamp adjusters Fig- 8.21. Wiring to instruments and warning tights can be
reached from the hoot.
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30 Fault finding table

Some of the electrical problems were included in the engine fault finding chart in Chapter 1. This is a table of other troubles that can

oceur in the slectrical system.

Cause Possible trouble Hemedy
STARTER MOTOR FAILS TO TURN ENGINE .
No electricity at sterter motor Battery discharged Charge battery.

' Battary defective internally Fit new battery.

Battery terminal leads loose or earth lead
not securaly attached to body :
Loose or broken connections in starter
motor circuit

Starter motor switch or solenoid faulty

Starter motor ginion jammed in mesh with
flywheel gear ring

Starter brushes badly worn, sticking, or
brush wiras loose :

Commutator dirty, worn, or burnt

Starter motor armatura faulty

Field coils earthed

Electricity at starter motor: faulty motor

STARTER MOTOR TURNS ENGINE VERY SLOWLY

Electrical defects Battery in discharged condition
Starter brushes badly worn, sticking, or
brush wires loose

STARTER MOTOR NOISY OR EXCESSIVELY ROUGH ENGAGEMENT
Lack of attention or mechanical damage  Pinion or flywheel gaar teeth broken or worn

Starter drive broken
Starter motor retaining bolts loose

BATTERY WILL NOT HOLD CHARGE FOR MORE THAN A FEW.DAYS
Waear or damage Battery defective internally
Electrolyte level too iow or electrolyte oo
weak due to leakage
Piate separators no longer fully effective
Battery plates severely sulphated
Insufficlent current flow to keep battery  Fan/dynamo belt stipping
charged ) .
Dynamao not charging properly
Short in lighting circuit causing continual
battery drain
Reguiator unit not warking correctly

IGN{TION LIGHT FAILS YO GO OUY, BATTERY RUNS FLAT IN A FEW DAYS
Dynamo not charging Fan bett loose and slipping, or broken
Brushes worn, sticking, broken, or dirty

Brush springs weak or broken
Commutator dirty, greasy, worn, or burnt

Commutator bers sharting
Dynamo besrings badly worn

Dynamo field coils bumnt, open, or shorted,
or armature the seme

Regulstor incorrectly set

Cut-out incorractly set .

Open circuit in wiring of cutwout and
regulator unit .

Contacts dirty

Regulator or cut-out fails to work cor-
rectly .

Check and tighten {eads.

Check all connections and tightert any that
are loose,

Test and replace faulty components with
new,

Disengage pinion by turning squared end of
armature shaft.

Examine brushes, replace as necessary, and
tighten down brush wires.

Clean commutator, recut if badly burnt.
Overhaul starter motor, fit new armature, -
Overhaul starter motor,

Charge boettery.
Examine brushes, replace as necessary, and
tighten down brush wires,

Fit new flywheel, or new pinion to starter
motor drive,

Dismantle and fit new parts.

Tighten starter motor securing bolts. Fit
new spring washer if neceseary. ;

Remove and fit new battery.
Top up electrolyte level to just above plates.

Remove and fit new battery.
Remove and fit new bettery.

Check belt for wear, raplace if necessary,
and tighten,

Remove and overhaul dynamo,

Trace and rectify,

Check setting, clean, and replece if defective.

-Check, replace, and tighten as necessery.

Exarnine, ctean, or replace brushes as neces-
sary.

Examine and test. Replace as necessary.
Clean commutator and undercut segment

. separators.

Undercut segment separations.
Overhaul dynamo, fit new bearings.
Remove and fit rebuilt dypamo,

Adjust reguietor correctly.
Adjust cut-out correctly.
Remove, examing, and renew 85 necessary,

Clean, re-adjust.
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Failure of individual efectrical equipment to function correctly is dealt with alphabetically, item by item, under the headings listed below:

Fuel gauge gives no raading

Fuel gauge registers full atl the time

Homn operates all the time
Horn fails to operate

Horn emits intermittent or unsatisfactory
noise

Lights do not come on

Lights come on but fade out

Lights give very poor illumination

Lights work erratically - flashing on and
off, especially over bumps

Wiper motor fails to work

Wiper motor works very slow and
takes excassive current

Wiper motor works slowly and takes
{ittle current

Wiper motor works but wiper blades
rernein static

Fuel tank empty!

Electric cable between tank sender unit and
gauge earthed or loose ) :
Fuel gauge case not earthed

Fuel gauge supply cable interrupted

Fuel gauge unit broken

Electric cable between tank unit and gauge
broken or disconnected

HORN
Horn push gither sarthed or stuck down

Hom cable to horn push earthed

Blown fuse

Cable or cable connection loose, broken or
disconnected '

Horn has an internal fault

Cable connections {oose
Horn incorractly adjusted

LIGHTS

If engine not running, battery discharged

Light bulb fifament burnt out or bulbs
fxroken :
Wire connections loose, disconnected or
broken

Light switch shorting or otherwise faulty

If engine not running bettery discharged

Lamp glasses dirty

Reflecter tarnished or dirty

Lamps badiy out of adjustment

Incorrect bulb with too low wattage fitted
Existing bulbs old and badly discoloured
Electrical wiring too thin not allowing full
current to pass

Battary terminals or earth eonnection loose

Lights not earthing properly
Contacts in light switch faulty

WIPERS
Blown fuse
Wire connections loose, disconnected, or
broken
Brushes badly worn
Armature worn or faulty

Field coils faulty

Commutator burnt
Drive to wipers bent or urubricated

Spindle binding or damaged
Armature bearings dry or unaligned
Armature badly worn or faulty

Erushes badly worn
Commutator dirty
Armature badly wom or faulty

Driving gear damaged
Wiper motor gearbox parts badly worn

LOW FUEL WARNING - FUEL GAUGE {500l ONLY}

FiM fuel tank.

Check cable for earthing and joints for
tightness.

Ensure case is well earthed.

Check and reptace cable if nocessary,
Replace fuel gauge.

Check over cabie and repair as nacessary.

Disconnect battery cable. Check and rectify
source of trouble. .
Disconnect battary cable. Check and rectify
source of trouble.

Check and renew if broken. Ascertain cause.
Check all connections for tightness and
cahbles for breaks.

Remove and overhsul horn.

Check and tighten a!l connections.
Adjust horn until bedt note obtained.

Charge battery,
Test bulbs in live bulb holder,

Check all connections for tightness and
wire cable for breaks,

By-pass [ight switch to ascertain if fault is

in switch and fit new switch as appropriste.

Push-start car, and charge battery.

Clean glasses.

Fit new reflectars,

Adjust lamps correctly,

Remova bulb and raplace with correct grade,
Renew bulb units.

Re-wire lighting system,

Tighten battery terminals and earth con-
nection,

Examine and de-rust contact,

By-pass light switch to ascertain if fault is
in switch and fit new switch as appropriate.

Check and replace fuse if necessary,

Chack wiper wiring. Tighten loose con-
nections.

Remove and fit new brushes.

If electricity at wiper motor remove and
overhaul and fit reptacement armature.
Purchase reconditioned wiper motor,

Clean commutator thoroughly.

Examine drive and straighten out severs
curvature. Lubricate.

Remova, overhaul, or it replacement,
Remove, overhaul, or fit replacement.
Ramove, overhaul, or fit replacament.

Remove and fit new brushes.

Clean commutator thoroughly,

Remove and overhaul armatura or fit re-
placemant.

Examine, and if faulty, replace.
Owverhaul or fit new gearbox.
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8 Windshield wiper motor

9  Panet light switch

10 Directional signal
lever switch

11 External lighting change-
over lever

12 High beam indicator

13 Panel light

14 Parking lights indicator

15 Generator charge indicator

16 Fuel reserve supply. - :
indicator

17 Low oil pressure
indicator

18 Fuses

19 Windshield wiper
.3 - position switch

20 Direction indicator
pilot light

21 External light switch

22 lgnition lock switch

23 Flasher unit, direction
indicators

24 Horn button

25 Rear view mirror fight

26 Generator regulator

27 Ignition coil

28 Ignition distributor

29 Spark plugs

30 Starter motor

31 Low oil pressure
indicetor sending unit

32 Generator

33 Rear parking,stop and

&

direction indicator lamps

34 Number plate lamp
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Front perking and
directional signal lights
High and low beam
headlights

Side directional signal lights
Fuses

Horn

Battery

Stop light pressure -
operated switch

Fuel reserve supply
indicator sending unit

WIRED FROM FUSE 30

9 Directional signal flasher unit

10 Wiper motor

11 Courtesy light jam switch
on driver's side door piltar

12 Directional signal switch

13 Horn button

14 Change - over switch for
fighting and flashers

15 Directional signal indicator

16 Instrument light

17 Parking jight indicator

18 No-charge indicator

19 Fusl reserve supply
indicator

20 Low oil pressure indicator

21 High beam indicator

22 Instrument light switch

23 Map light in rear view
mirror

24 Lighting master switch

25 Key type ignition switch,
also energizing starting and
warning lights circuits

26 Windshield wipsr switch

WD2 110D AND 110F SEDAN WIRING DIAGRAMS. THE 120 [STATION WAGON! HAS AN ADDITIONAL INTERIOR LAMP

27 Generator regulator

28 Generator

29 Starter motor

30 Ignition coil

31 Spark plugs

32 Ignition distributor

33 Low oil pressuse
indicator sending unit

34 Rear 1ail, stop and
directional signal lights

35 Number plate light




10 Fuses
11 Push-burton switch

\

{red light}

Ty other circuits

136 N
§s n
H 5Ea
L
=
2
|8
2
]
| S—
]
1
L *
E 5§ g
]
i
¢ 11
—
(3)
" WD3 WIRING DIAGRAM FOR B00OL SEDAN. FOR COLOUR
CODE SEE FIG.WD2 ]
1 Front parking and on driver’s side door 19 Directioﬁ'.‘iﬁdicator 27 Windshield wiper switch
direction lights for light 28 repaatey!{green light) 28 Interior light, built in
2 High and low 12 Change-over switch 20 Parkifig light indicator rear view mirror
beam headlamps for direction indicators {grean light) 29 Generator regulator
3 Horn 13 Horn push button . 21 Hasdlamp high beam 30 Generator
4 Battery 14 Change-over switch for indicator {blue light} 31 Starting motor
5 Side direction indicators outside lights and signal 22 Low oil pressure warning 32 Ignition coil
& Stop light hydraulic flazher light (red) 33 Spark plugs
switch 15 Fuel gauge 23 Instrument cluster light 34 ignition distributor
7 Fuel gauge sending 16 Low fuel indicator 24 ‘nstrument cluster light 35 Low oil pressure indicator
unit {red light) : switch sending unit
8 Direction indicator flasher 17 Electric cable connections 25 Outside light switch 36 Rear parking, stop and
9 Windshield wiper motor 18 No-charge indicator . 26 Ignition switch controlling direction lights

37 Number plate light




Chapter 9 Rear suspension, wheels and tyres

Contents

General description 1 Rear suspension geometry 7
Removing the hub shaft.,. 2 Shock absorber - checking 8
Hub bhearings . 3 Shock ahsarber - removal 9
Removing the rear suspensmn 4 Wheels . . . 10
Suspension - overhaul 5] Tyres T
Refitting the suspension .. 6
Spacifications
Wheels 12 x 3% inch, pressed steel, disc
Tyres 126 - 12
Rear suspension dimensions
Half-track (symetrical) Sedan 567.5 mm X 1.5 mm
' Station wagon 565.5 mm X 1.6 mm
Rear suspension toe in 0% — 0° 25" jequivalent to O — 1/8 inch (0 — 4 mm]
{checked with wheel vertlcali
Rear hub bearing rotates on torque under pre-load 0 - 36 ibf.ft {5.0 kg.cm)
Spring free height: Sedan 221 mm (219}
Station wagon 222 mm {220}
{From car 141707 in brackets)
Spring rate: Sedan 17 mm{100 kgf
Station wagan 12 mm/100 kgf
Shock absorbats B
Interior diameter .. 27 mm B
Extended tength:  Rear 271 mm : i
Front ... 335 mm |
Telescoped length: Rear 180 mm '
Front ... 212mm . y 'I
Fluid filiing: Rear 100 cm3 :
Frant ... 130 cm3

Fluid. FIAT 5.A.). oil

Tightening torgues
Rear suspension mounting bracket to floor
Rear suspension pivat pin nuts

Flexible coupling to hub shaft as requwed to pre Ioad bear:ng

Drive shaft ta flexible coupling
Wheel bolts: Sedan ...
Station wagon,,

Tyre pressures
Front ..,

Rear ...
Rear (full Ioadl

29 - 36 Ibf. f1 {4 - 5 kg.m)
43% - 50% thf.ft {6 - 7 kg.m}

20% Ibf. f1 {2.8 kg.m}
32% - 40 1bf.f1 (4.5 - 5.5 ka.m)
43% - 50% bt it (6.0 - 7.0 kg.m!}

Sedan © Sedan Station wagon
Crossply Radiat

18 {1.3) 16 (1.1} 17 (1.2

23 {1.6) 23{1.8) 2701.9)

27 (1.9} 27 11.9) 30102.2)

Ibffin2 {Kg/em?)
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1 Genwrat description

3 Hub bearings

1 The rear suspension is independent, of semi-trailing arm
layout.

2 The station wagon is of the same pattern, but there are
detailed differences due to the extra weight and larger brakes.
Therefore tha actual springs, the suspension arms, and the shock
sbsarbers, are different.

3 The suspension can be dismantled quite readily. it is adjust-
able, and cere must be tsken that the wheel geomeatry is not
upaet, or the handling will be strange and rear tyre wear bad.

4 The shock absorbers, or dampers, are of the telescopic type.
Those 8t the front are basically simiar, but have diHerent
settings, and are longer.

5 In time the springs do settle, The rubber bushes and pads
perish and get cut by abrasion. After extended mileages the
compieta suspension requires overhaul., The shock absorbers
raquire more frequent attention,

2 Roemoving tiw huby shaft

1 Jack up the car, remove the wheel, and apply the handbrake.
Make sure the car is well blocked up elsewhere in addition to the
jack 5o it cannot fall, The nut on the hub is quite stiff: The
handbrake will prevent the hub from turning whilst undoing it,
but there wil be quite a load on the car and it must be certain
that the car cennot be dislodged from the jacks whilst working
on the nut underneath,

2 Disconnect the drive shafts by removing the three bolts that’

hold their coupling sleaves to the flexible coupling at the rear of
the hubs, Push the drive shafts to one side, taking out the little
springs between them and the hub. Tie the shafts out of the way
with some string.

3 Clean the area around the hub,

4 Take the split pin out of the nut on the hub shaft now
exposed by the removel of the drive shaft. Undo the castellated
nut, {17 mm spanner),

5 Take out the four bolts holding the brake drum to the hub
carrier,

B Release the handbrake,

7 Pull off the brake drum,

8 Clean out all dirt and brake dust from the hub area, Puil the
flange on the hub shaft towards you, From behind the bearing
catch the large flexibie coupling which has a rubber bush inside a
matal body, and the spacer ring, that come off the shaft.

8 {f the shaft does not come, put an old nut on the shaft and _

hammear with a soft faced hammer.

14 Check that the rubber in the flexible coupling is not being .

pushaed out due to age. See that the splines are in good condition
and coat them with grease before reassembly.

11 Reassembly is done in reverse order, The spacer goes on
before the flexibla coupling, the splines greased. Special
attention must be paid to setting the preload on the hub bear-

ings. Temporarily fit twoe of the brake drum bolts to rigup a-

spanner to control the hub whilst tightening the nut on the shaft
end.

12 The casteliated nut at the far end of the hub shaft sets the
bearing preload. There is also resilience in the bearing spacer,

13 Tighten the nut gradusily, rotating the hub as this is done to
allow the bearings to move into position,

14 Line up one of the two split pin hofes in the shaft with the
nyt slits,

15 Now check the bearing preload, Put a bar across the hub
fiange, tied to the holes so that it sticks out equally either side.
Hang a weight of 1 Ib 4.3 inches out from cantre, This should
have the bearing just on the move. If it does not the bearing is
too stiff, If it is too stiff fit 8 new resilient bearing spacer, as this
must have crushed too much under the tightening load of the
nut on the end of the shaft,

16 Refit the drive shaft, greasing its splines and the little spring.

1 .Tha hubs can be stripped after the shaft has been removed. If
the hub bearings need repair it is best to unbolt their housing
from the rear suspension arm. Undo the four nuts that secure it
and the brake back plate to the end of the arm. Lift off the hub,
and put back a nut to hoild the brakes. If the state of the bear-
ings is unknown partial steipping is possible by only removing
the grease seal at the outer end, which will allow the state of the
bearings to be seen.

2 Assuming a full overhaul is necessary, toke out the seals,
circtips, inner races, the roller bearings, and the resilient spacer.

" 3 Clean the bearings very carefully, Check the races are bright

and free fram any pitting, and the rollers shiny.

4 1 the bearings need replacement, fit with them a new
resiliant spacer. Only take the outer races out of the hub if they
ara to be replaced. To do so they want to be drifted out straight,
ideally with a large tube. '

B Smaar the bearings with grease, Do not pack the hub very
full; just coat it all over inside, and the spacer. Fit the seals lips
inwards, Drive them in straight, and gently, The old ones should
not be refitted , use new ones,

6 The bearing preload is reset when the shaft is replaced as
described in the previous section,

7 If the bearings merely need repacking with grease as part of
the 18,000 mile task it is best to do so by removing the outer
seal. This enables some parts to be removed, and gives room to
get at the others. Take out the race so freed, and the spacer.
Wipe away the old grease, and smear in new, Fit a new seal, and
reassemble,

4 Removing the rear suspension

1 Jack up the rear of the car, and support it by spreading the
load onte firm blocks, and freeing the jack.

2 Now put the jack under the end of the suspension arm near
the hyb, and take some of the weight, so that the shock absorber
is not fully extendad,

3 The brakes must now be disconnected; Plug the hydraulic
reservoir, and disconnect the flexible pipe from the metal pipe
under the body as described in Chapter 7.5, )
4 Unhook the handbrake pull off spring between the suspen-
sian arm and the lever on the brake back plate.

5 Take out the pin fixing the cable to that lever,

& Unclamp the outer cable at the adjuster from the bracket on
the suspension arm.

7 Undo the three bolts holding the drive shaft sleeve to the
flgxible coupling on the back of the hub. Pull aside the drive
shaft and lift out the little spring.

8 Undo the nut on the bottom of the shock absorber, and take
off the washer and rubber bush, Telescope up the shock absarber
out of the way. There is the other bush that was abowe the
SUSpension arm,

9 Lower the jack slowly, It may be necessary to use a block to
do so in stages as the jack reached the end of its travel. The
weight is now being released from the spring.

10 Lower aweay until the spring can be removed from its seat.
Nota the rubber seat at the top end to reduce noise.

11 Remove the nuts on the bolts through the suspension pivots
in the brackets under the floor. Do not take the front bracket
off the floor. The three bolts that hold it there are the adjusters
far the rear suspension geometry, and the toe-in will be upset.

12 Drive out the bolts through the rubber bushes for the
suspension arm pivots, Note where all the washers and shims
come from, so that they go back in the same place, lest again the
pasition of the rear suspension be upset,

S Suspension - overhaul

1 Chack the free height of the spring,
SEheck the condition of the spring rubber sast, the bump
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Fig. 9.4. Section of rear hub
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Fig. 9.1. Exploded view of the rear hub parts

Fig. 9.2. The nut on the inner end of the hub shaft

Fig. 9.3. Removing the hub shaft
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- stop, and the rubber bushes,

3 The rubber bushes should aimost certainly be replaced.

4 The condition of the bump stop is a good guide as to the
spring sag, |f the bump stop has been worked hard, as will be
shown by its rubber, and the signs of rubbing where it seats on
the suspension, the spring may be too shart. About 15 mm is the
maximum loss of free length that can be tolerated.

& Check the suspension arm for any cracks or distortion.

6 Refitzing the suspension

1 Put the suspension arm in pasition, with the new rubber
bushes in their holes in the end.

2 Line up the holes with a screwdriver as a guide, then insert
the bolts, with all the washers and shims,

3 Push up the suspension arm till in the normal laden position,
and tighten the nuts on the pivots so that the rubber bushes are
clamped in their working positian.

4 Lower the suspension again, and fit the spring, with the
rubber seat on top, This time take the weight with the jack
under the arm, Jack up just enough for the shock absarber to be
reconnected.

5 Refix the shock absorber, with the rubber bushes either side
of the suspension arm, and their washers, and tighten the nut,

6 Reconnect and readjust the handbrake. (See Chapter 7.13),
7 Reconnect the hydraulic brake pipe and bleed the brakes.
{See Chapter 7.4). ) .

8 Coupte up the drive shaft, greasing the splines and the little
spring inside.

9 ' Check the rear suspension toe-in. See next section,

7 Rear suspension geometry

1 H the rear suspension is set up wrang the wheels will be
crooked. This could give dangercus handling, the car reacting
vinlently to the steering. It could al'so give rapid tyre wear.

2 The suspension is set by FIAT by putting the suspension arm

" in @& jig 1o establish what shims are needed to set the width at

which the wheels run: the track. The half-track 15 given in the
specification: Each wheel must be the specified distance out
from ceptre, There is some tolerance, but gach wheel must err
from the basic datum by the same error. If 1t has to be altered
then it is done by shifting shirns either side of the rubber bushes
for the suspension arm givots. It must be measured with the
wheels vertical, as when heavily faden.

3 Unless the car has been damaged 1n an aceident, the track
adjustment should not be fost, But it 15 for the retention of the
track that the shims must always go back i the same place when
the suspension is dismantled.

4 The toe-in is more easily disturbed, and is more important
than the track, It is also easier to adjust.

5 To measure the toe-in the car should be loaded till the wheeis
arid vertical. Thes can be judged by viewing the suspension arm,
and by hanging a plumb line down beside the wheel.

6 Rig up & toe-in measuring system as described in the next
Chapter,

7 The toe-in is adjusted by slackening the three bolts securing
the forward suspension pivot to the floor, and shifting it within
the slop of the bracket on the maunting bolts.

8 The required toe-in of 10 corresponds ta 5.5 mm at &
distance of 1.84 metres from the wheel centre. 1.84 m is the car
wheel base,

r_

#ig. 9.5, To undo the rear suspension fhs pin through the bush

floor,
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Fig. 9.56. The tae-in of the rear suspension is set by moving the
must be rgmoved, not the three bolts holding the bracket to the mounting plate, A after slackening the boits through the holes,
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8 Shock absorber - checking

10 Wheesls

1 Rather unusually, these can be dismantled. Spare parts are
catalogued, though availability is unlikely to be good,

2 Shock absorbers last about 40,000 miles which is a long time
compared with meny cars. This is due to this car’s light weight.
3 Their filure by becoming weaker, comes on gradustly, and is
difficuit to detect. Leaking is a sure sign of failure,

4 Bounce vigorously one end of the car, timing the boauncing to
be in phase with the car's spring bounce. When a good movement
has been going, release the car. It should go once only past the
normal position: The next time stopping at the static height,

5 Do not replace single shock absorbers unless the failure in an
unusual one after a short mileage: Replace them as pairs, front
or rear.

6 The front shock absorber: are longer than the rear, s0 are not
interchangeable, Those on the station wagon have different valve
settings.

7 Owerhaul to renew worn shock absorbers iz unlikely to be
successful, However, s these ones can be dismantled, the fluid
can be replaced, and one cause of failure rectified,

9 Shock absorber - removal

1" Remove the shock absorbers from the car by taking off the
huts, washers and rubbar bushes at the bottom from the suspan-
sion, and at the top on the body,

2 Always keep the shack absorbers upright, so that the air is
kept in the top. Before fitting new or refilled anes, work them a
few times through their complete stroke to pump air to the
outside,

3 The movement should be smooth, guite easy if mowved
slowly, but stiff to faster movement.

4 To strip the shock absorber, extend it fully. Clean it all very
thoroughly. Undo the ring at the top of the cylinder, then pull
out the rod and inner cylinder. The valve holder at the bottom
of the inner cylinder is a push fit. Pump out all the old fluid.
Refill with a measured amount of shock absorber fluid (see the
specification). If you put in too much the shock absorber cannot
compress fully,

1 Whsels can get bent when kerbs are “nudged’’. During main-
tenance tasks, gpin them round and check they are not out of
true by more than about 1/10 inch (2.6 mmj.

2 Include in your car cleaning programme washing the backs of
the whaeels, Always do this before having them balanced.

3 The wheels require repointing occasionally, either after
fitting new tyres, or after some two years usa, Rusting is liable to

. start where the wheel rim is joined to the disc. If this becomes

severe the wheel may fail,

11 Tyres

1 The tyres are espacially important to safety on a rear engined
car, The recommended rear pressures are high to improve
stability.

2 if radial ply tyres are fitted, and they are highly racom-
mended, they should be fitted to all wheels,

3 Fitting tubeless tyres is best left to a tyre factory because
they have the equipment to force the tyre into position before
inflating it.

4 Changing tyres round 1o even out wear is not recommended,
Apart from the large expenditure of buying five tyres in one
batch, it masks any aberrations of wear which might be happen-
ing on one wheel,

& {f the tyres nearest the kerb side, that is the left tyres in
Great Britain, wear faster than the one on the opposite side, this
indicates the wheels are toe-ing in t00 mugh, and vice versa. This
appiies on the 500 to both front and rear.

& If the treads wesr in the centre before the edges this indicates
over-inflation and vice versa,

7 1t wili pay to have the wheels balanced, Whee! out of balance
gives shaking, which is unpleasant and causes much wear ta the
suspension and tyres.

8 Examine the tyres for eracks. Any cracks or bulges should be
dealt with by a repairer: though seldom can they be cured. They
are dangerous and illegal.
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Specifications
Front spring isaves Main and four ifive on station wagon} polyathyleng interieave
strips
Front suspension
Front spring camber ... See taxt )
Front hub end fioat .. - 001 - .004 inch {.026 - 100 mm)
King pin bush reamed dlameter 0.591 - 592 inch {15.015 - 15.043 mm}
King pin new clearance ... . 0008 - .0021 inch {.016 - .054 mm)
King pin maximurn permissible claarance . 0079 inch {0.20 mm)
King pin shims 19 sizes at 0.02 mm up to 2.80 mm}
Dimensions
Wheel base ... 724 inch {1.84 m}
Front track ... 44.1 inch {1,121 m)
Toe-in .. . 0-1/16 inch {0 - 2.0 mm)
Wheel camber .. 192 20:' =5 -6 mm at rim
Wheel caster ... i go + q0
Camber/caster ad}ustmﬂm shams e e e 02 inch (0.6 mm}
Steering box (worm and sector)
Clearance: drop arm shaft 10 eccentric bush: new 0.0-.0017 inch {.042 mom}
condemnation ... .004 inch {0.10 mm}
TFurning circle 28ft2in (B.6m)
Steering wheel turns lock to Iock 3
Tightening torgues ) j
Whest bolts (station wagon).,. 43% - 50% tbf, ft (6.0 - 7.0 ko.m) i
{sedan) . 32% - 40 Ibf. §t (4.5 - 5.5 kg.m) :
Suspension tap pivot bolt of kmg pm housang .. 40 -43 Ibf, f1 {B.5 - 5.0 kg.m}
battom bolt of king pin housing... 29 Ibf. ft (4.0 kg.mj}
Wishbone inner pivots: Inner pivots to body .. 29 Ibf, ft (4.0 kg.m}
Brake backplate to stub axie 145 Ibf, ft {2,0 kg.m}
Idler pivot pin put ... 40 -43 |bf, 1t {5.5 - 6.0 kg.m)
Drop arm to shaft ... 72V - 79% Ibf. ft (10 - 11 kg.m)
Steering box to body {and ldieﬂ 14% - 18 Ibf. ft {2 - 2.5 kg.m)
Steering wheet to column ., - e 29 -36 Ibf.ft{4-5 kg.m)
Ball joints to steering arms ... - e 18% - 21% Ibf, #1 {2.5 - 3.0 kg.m)
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1 General description

1 The front suspension is independant, using one semi-elliptic
leaf spring. Across the car the spring is mounted at two points.
Thig mounting makes the spring twist into an '$’ shape when the
car rolls on corners, so resisting this roll, and making a separate
anti-roll bar unnecessary,

2 The steering is by a sector and worm bax, with an idler arm
and three piece track rod.

3 The front shock absorhers are longer, but otherwise similsr to
the rear, and are described in Chapter 9, as are the wheels and
Tyres.

2 Front hubs - stripping

1 Jack up. I part of more general overhaul of the front
suspension, support the car fully, spreading the load and
relieving the suspension.

2 Remove the road wheel,

3 Clean the hub near the bearing cap.

4  Prise off the bearing cap.

5 Undo the bearing nut. On the right side, after car number
043624 it is a left hand thread, (photo).

6 Take off the keved washer,

. 7 Pull off the drum/hub assembly, {photol,

'8 # it will not come easily, use a puller, though a very bng one
will be needed to reach out to the brake drum edge. It is possible
on those models with a strap for the hub cap aver the centre of
the wheel to use the wheel as the puiler. Refit the wheel, being

careful not 1o scatter dirt into the bearing, Put a long balt
through the fitting for the hub cap, so that it pushes on the stub
axla, and pushes off the hub.
9 Take out the small baaring race and rollers, Keep them clean.
~ 10 Ciean the stub axle and inner race of the larger bearing which
will have been left behind on it. Check it for cracks or scores,
particularly at its inner end.
11 if only stripped for repacking with grease, wipe away the oid
grease from both bearings and from inside the huly. Smear in the
new grease, Whilst being liberal, do not fill the hub full.

w

Front hub - overhaul

Remove the oil seal,

Take out both sets of bearing rollers,

Wash the bearings thoroughly,

Check the rollers are bright and shiny. .

Check that the inner and outer races are without blemish,

If any of the bearings are not fawitiess, they must be
replaced. Press out the outer races, after removing the circlip
outside the larger one. Be cargful to keep them straight, A large
pipe can make a useful drift.

7 Take the inner race of the larger bearing off the stub axie,

- B NS AL

4  Front hub reassembly and adjustment

1 1f new bearings are being fitted, press the new outer races
into the hub, and the large inner race onto the stub axle,

2 Line the hub with grease, Grease the two roller bearings
ready for assembly. Work the grease well into the rollers,

3 Put the large roller bearing inte the hub, and fit its circlip.

4  Carefully put in @ new grease seal, lips inwards,

5 Smear the stub axle with graase.

6 Lift the hub/drum assembly into the stub axle, carefully
centering it so that the grease seai does not strike the axie,

7 Hold the hub with one hand td keep it straight: Put the small
roller bearing onto the stub axle, and push it into the hub,

8 Fit the keyed washer to the stub axle, followed by the nut
{prefecably a naw ane if the salf locking type).

9 Tighten the bearing nut on the stub axle. Whilst tightening i,

rotate the hub 1o and fro so that the bearings can roll into their
proper positian,

10 The self locking type of bearing nut shouig be tightened only
to a torque of 5.1 Ib ft {0.7 kg mi. Then it should be slackened
30°. This angle is % one flat of the nut. Make a mark on the
washer behind the nut with a punch, level with a corner of the
nut, Then slacken till the next flat of the nut is by the mark.
Now lock the nut by staking it with a chisel into the groove in
the stub axle.

11 The casteilated nut should be tightened 1o a torgue of 22 1b
ft (3.0 kg m}, and then slackened B0o. This is a fuli flat. So for
this type make a mark on the washer behind the nut with a

" punch, just by a corner, and slacken the nut til the next corner

is leval with the mark; or such less angle that wilt allow the split
pin to be fitted, Fit the split pin, bending one tab down towards
the washer, and the other over the end of the stub axle, _

12 When set like this the hub should be feft with the required
end float of .001 - .004 in {.025 - 100 mm].

13 It is unusual to have left hand threads on the right of a car.

- Normally it is the ather way round, so that the rotation will

tend to tighten the nut. This arrangement is on this car so that
shauld the bearing seize, the wheel will not lock, Instead the
inner race can be draggaed round on the stub axie.

14 Put a little grease into the bearing cap, and tap it gently into
place, keeping it straight as it gees hame.

5 Removing track-rod ball joints

1 The ball joints on the two outer track-rods are in pairs. Ong
has a left hand thread where it scraws into the track-rod, and its
mate a right hand one. So the track-rod is a turnbuckle for
adjusting the toe-in. The ball joims an the centre tig-rod are
integral with it.

2 if any play at all deveiops in the ball joints, they must be
replaced, |f the rubber boot fails, the ball wilt soon after,

3 To remove a ball joint from its seat in the steering, drop, or
idler arms is sometimes difficult, as they are in tapered seats, and
the pin aof the ball jeint tends to seize in place.

4 Remove the nut from the end of the pin.

§ If possitle get a ‘ball joint separator’, and use this special toal
to press the joint out of the arm. )

6 If no 1col is available the pin must be bounced out of its seat
by impact. It wants to0 be hit from both sides simultanecusty,
Put ona hammer zgainst the arm beside the pin, then hit the
opposite side a hard blow with another hammer.

7 If this is not successful wet the pin with easing oil such as WD
40, and allow it time to soak in. Wiggle the steering wheel to and
fro to locosen the pin. Then try again. Usually putting the nut on
the gnd of the thread and hitting that does no more than wreck
the thread. Aiso take care ail the hammering dogs not damage
anything 2lse. '

8 When fitting ball joints to the arm smear a little grease to the
taper of the pin. Ensure the rubber dirt-excluding bogt is in good
condition.

9 After fitting, or even refitting an old, ball joint, check the
toe-in as deseribed in section 12,

8 Stripping the front suspension

1 The stub axle and king pin housing assembly can be removed
quite simply.

2 Jack up the fromt of the car, Transfer the weight to blocks
under the body, spreading the weight broadiy, and making sure
that the car is very secure,

3 Move the jack to the outer end of the spring, and take some
of the weight on this, so that the shock absorber is telescoped
ahout an inch or a bit more.

4 Remove the wheel, and dismantle the hub bearing as
described in section 2.

8 Take off the brake back plate, This is held by one nut on a
stud through the steering arm, and ancther to the rear of the
king pin. Lift off the back plate, still with the brake shoes on it,
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2.5. After removing the hub nut

Fig. 10.1. Front suspension

2.7. The drum and hub come off as one
item
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et VERTICAL

WHEEL PLANE

Fig. 10.2. Front bearings and king pin

1 Self locking hub nut,
and washer

2 Stub axle

3 Thrust washer

4 Kingpin

& Locking pin

(o

Al

A Nut and scraw, wishbone to kingpin housing
8 Nuts, bolts to wishbone pivot
\ € Screw and nut, semi-elliptic spring to kingpin housing

SECTION X-X

a. Camber
B. Caster :
S. Camber and caster shims

Specificati'ons, for vehicle under static load:
= [+] _'__ 20- .

g0+ 10

1.10" {28 mm)

681" {173 mm)

8.90" {226 mm)

T o
I B B

Fig. 10.3. Fromt end camber and caster checking and adjusting diagram

D and £ Studs, wishbone pivot to body panel
F Nuts, smi-eliiptic spring to underbody
G Caps, semi-elliptic spring mounting
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Fig.10.4 Front suspension

King pin housing

King pin bushes
Suspension rubber bushes
{Estendeblocks) -
Wishbone arms

Wishbone pivot

ha W

6.6. Undo the ball joint from steering arm.
It may need a judicious blow with a
hammer to jolt it out

washers or bushes

and the hydraulic pipe connected. Take care the hydraulic pipe
is not strained by pulling or twisting. Tie the back plate up out
of the way, or prop it on a pair of sticks, leaning against the
mudguard.

6 Undo and remove the ball joint from the steering arm as
described in the previous section, (photo).

7 Disconnect the bottom end of the shock absorber from the
wishbone, the top suspension control arm, Retrieve the lower
rubber bush. Telescope the shock absorber as far as it will go
upwards. Remove the other washers and rubber bush from the
thread at its bottom, (photo) .

8 Remove the nut from the pivot bolt through the spring eye at
the bottom of the king pin housing. Drive out the bolit. (photo)
9 Lower the jack under the spring. Pull the king pin housing
clear of the spring, so that it is hanging from the wishbone at the
top.

10 Repeat for the bolt through the top of the king pin housing
and the wishbone. Now pull the whole king pin housing and stub
axle assembly away,

11 Note all the washers, and where they came from. ;
12 Reassembly is done in the reverse order, |f new rubber bushes
{known to FIAT as ‘Estendeblocks’) are being fitted press these
in first.

13 When the king pin housing has been fitted to the wishbone,
raise it to the laden position (see Fig.10.2), Tighten the bolt
through the pivot at this angle, so that the rubber bush is
normally in its relaxed position, and can flex either way as the
suspension moved up and down. If tightened hanging free they
will be twisted too far when the suspension goes up on a bump.
14 In all the front suspension pivots are rubber bushes. The
phrase is used: ‘Press in a new bush’. Presses must be made by
ingenuity. If an electric drill is available, its stand makes a
reasonable one; quick but not very strong, A stronger one is to
use a long bolt, with large washers made up to the appropriate
size to draw the bush along.

15 Whenever the suspension has been stripped, check the toe-in
after reassembly. See section 12,

6.7. Disconnect bottom end of shock-
absorber, as it is acting as a rebound stop.
Push it up out of way, but don't loose

6.8. There is no need to disconnect brake
lines, but take care of pipe, when discon-
necting suspension pivot bolts through
king pin housing bushes

7 Overhauling the king pins

1 Remove the king pin and stub axle assembly as described in
the previous section. Only remove the king pin from its housing
if the bushes are in need of renewal. {See specifications).

2 The king pin is pegged to the stub axle. To remove it hammer
out the pin with a punch. Prise out the disc peened into the
bottom of the king pin housing closing the bottom bush,

3 Press out the rubber bush from the top of the king pin
housing. Drive out the king pin from above through the space
vacated by the rubber bush. If the disc at the bottom could not
be removed, provided it has been loosened, it can be driven out
with the king pin.

4 As the king pin comes out of its housing and the stub axle is
removed, note the position of all the washers. There is a load
carrying washer and rubber dirt seal above. Below is a spacer.

5 The king pin replacement kit should include a pin for locking
the stub axle to the king pin, and all the washers and seals
needed but there are many different thicknesses of spacers.

6 Take the old bushes out of the housing. If difficulty is found
in pressing them out they can be collapsed by cutting with a
hack saw downwards to split them.

7 Press in the new bushes,

8 Now ream the bushes to the size in the specification, This
must be done very carefully to get the exact size, and it is done
straight through the bushes as a pair so that they are reamed in
line.

9 For reassembly grease the king pin and bushes, Get the stub
axle into place in the housing. Put all the washers in place,
holding them with grease.

- 10 Fit the new king pin, lining up its groove with the hole in the

stub axle for the locking pin.

11 Hammer in the locking pin firmly. Fit the disc to the bottom
bush, and peen it into place, being careful not to damage the
disc.
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8 Ramovsl of a front spring

1 If the spring is being removed as part of a general overhaul of
the suspension, remove the king pin housing as described in
section 8.

2 But if only the spring is being removed, much less work is
necessary. Jack up and lower the car onto firmn supports under
the body, with the load well spread,

3 Put the jack under one end of the spring, and take the load of
the spring off the king pin housing.

4 Remove the nut from the pivot bolt through the spring eye
snd bottomn of the kingpin housing. Drive out the bolt and
retrigve all washers, noting where they came from.

5 Lower the jack.

8 Repeat for the other side.

7 Remove the two nuts from the two clamps holding the spring
to the car floor, supporting tha spring so that it does not fall,
{photo).

9 Owerhaul of the front sgpring

1 Before removing the spring as described in the previous
section, chack the camber of the spring leaves when laden
according to the dimensions given in Fig. 10.3.

2 Having removed the spring, undo the clips and centre bolt
holding the jsaves together.

3 Cleen and lay out all the lewves and interieaf plastic sheets,

4 Examine the rubber bushes in the spring eyes, and if soggy,
perishad or torn press the old ones aut, {See saction 65,14}

5 Individunl leaves can be replaced if cracked or badly worn,
but if the third leaf is bad, this one is not available as a spare,
gnd the whole spring must be replaced. New plastic inter leaf
sheets, and rubbars for the mounting and clips will probably be
needed, The legves should be clean, and free of paint.

€ If the leaves have settled, lowering the car, but are otherwise
in good order, their camber can be reset. A local engineering firm
should be abie to do this.

10 Wishbone pivots

1 The ‘wishbone’, the top suspension control arm, is made in
two halves; thus it name, It is mounted on rubber bushas
{’Estendeblocks') an a pin bolted to the body side.

2 The bushes must be replaced if the rubber is perished, torn,
or worn. The wishbone must be held by them centrally on the
pin, and with only the designed amount of resilience in the bush.
if too soggy, steering will be spoiled.

3 It is assumed this work is part of a8 more general suspansion
overhaul, and that the king pin housing has already been
removed as described in section 8.

4 Remove the nuts on the two ends of the mounting pin,

5 Take off the washer, and pull off each half of the wishbone.
6 If the mounting pin is in good order, leave it in place but if
removing it, note the shims on the two mounting points hetween
the pin and the body. These set the camber and caster.

7 When reassembiing, the nuts clamping the rubber bushes
must be fitted with the wishbone up in the loaded position, See
Fig.10.3

11 Adjusting camber and caster

1 Camber is the angle at which the wheel loans out sideways,
the top being farthest out than the bottom (positive camber).
Caster is the angle of the king pin so that the wheel has a seif
straigtening effect. The geometry is given in Fig. 10.3.

2 It is difficult to set thase without proper gauges, but it shauld
never need doing uniess the car has been damaged.

3 The car must be laden so that the spring bracket at the from
_is 173 mm above the ground {dimension Y in Fig. 10.3.

4 At the rear, the sump lowest point should be 156 mm from
the ground, for the sedan. For the station wagon the rear body

sill should be 226 mm above the ground.

5 Adjust camber by adding or taking out shims from both
mounting points for the inner pivot pin for the wishbone,

6 To increase caster move shims from the rear stud to the front
stud mounting the pivot pin, and vice versa. See item S in Fig.
10.3.

12 Front whesl toa-in

1 Garages have accurate gauges, so measure this readily, but
gven so there is possibility of errar. Measuring at home is far less
accurate, but time is at less of a premium, so it can be done
often enough to get several consistent readings to know that the
setting is corract.

2 )f the car is old, and you have not set its steering yvoursalf,
the steering whesel and track rod may be off centre. it must be
wstablished that the steering box is in the centre of its travel
when the wheels ara straight, and that then the steering wheel is
straight too.

3 Turn the stearing wheel from lock to lock, and find its
centre. Check the stearing wheel is now straight. If not, unclamp
the bottomm of the steering column, removing the pinch bolt,
glide the column off the steering box input shaft, and refit it
straight, Now drive the car on the road, and ses whera the
steering wheel is when travelling straight, This will tell you which
track rod needs shartening, and which lengthening. Do this,
altering sach the same amount. This must be done accurately.
Mark the track rods with chatk s0 the amount turned can be
seen. Try only one turn at first. A little makes a lot of differ-
ence. The relative length of the two track rods can be measured
too if the steering is a long way out.

4 Now chack the tose-in as follows, This is all that will normally
be neaded, once the foregoing centralisation has been done,

§ Chack the tyre pressures, Then set up on level ground the
measuring bars as shown.

6 The measuring bars must be very straight. Useful ones are
aluminium alloy strip, 1 inch by % inch by 5 feet. On them put
marks for the hub position 1 foot from one end, At the other
gnd mark off a length twice the diameter of the wheel rim, 2
feet.

7 With the steering in the straight ahead position put the bars
on blocks, or oil cans, or some such, so that they are at hub
height. Arrange them to lie along the wheels, the marks for the
hubs tevel with the hubs both vertically and horizontally, To
make the bars firm, lean somsthing against the bar opposite the
hub o that it is pressed against the tyre on both sides.

8 Measure the distance across the gap between the two bars at
their far end. Compare this with the distance apart at the other
mark, 2 foot nearer. The difference is twice the toe-in_ Make sure
that it is toe-in you have got, not toe-out.

O Take another reading. It will probably vary from the first. If
so take anather to get an average. These subsequent readings
must be after moving tha car forward, Do not mave the car back,
as the whesls will push on the steering the wrong way. As the
wheal will not be perfectly true, readings must be taken at
various parts of the rims to get a fair sample, )

10 If a correction is needed, adjust both track rods if the
steering is centralised. 1f it should be slightly off centre, adjust
that one which will get it nearer straight. Mark the track rod so
the amount turned can be seen. A guarter-of a turn makes guite
a difference. Then recheck,

11 Whan making the adjustment, unciamp the locknuts at both
ends of the track rod, Turn the track rod. It is a turnbuckle with
left hand thresds at one end. When locking up after making the
adjustments, push both sockets of the ball joints at the two ends
of the track rod as far as they will go in the same direction on
thair balls. Then tighten up and by doing this the joint will have
fult articulation. Just check it can move freely afterwards to
make sure,

12 Adjusting the tow.in is tedious, but if it is not correct, tyre
wear is bad.




Fig. 10.5. Steering rods and arms
1 [Idler arm 3 Tierod § Ball joints in left and right 6 [Idler arm assembly
2 Idler arm rubber bushes 4 Track-rods hand thread pairs

Fig. 10.6. Adjusting toe-in

X-y
— = Toein
2

B.7. After taking out the pivot bolts
through the spring eyes and king pin hou-
sing it only remains to take off the two
nuts on the two spring mounting brackets
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13 Steering box - general description

1 The steering column is connected to a steering box, whose
drop arm is connected direct by one track rod to the nearest
wheel, and also works a central tie rod joined at its far end to an
idler arm on the opposite side of the car to the steering box.
From the idler arm another track rod goes to the far wheel,

2 The track rods go out at each side to ball joints on the
steering arms on each stub axle,

3 The steering box is fully adjustable. Provided it is not
damaged by such a thing as a blow or high stress as in an
accident, it should easily last the life of the car. Wear in all
components can be adjusted, The only likely requirement is to
replace the eccentric bush for the drop arm shaft below the
sector, and at the same time the oil seals.

14 Adjustments of the steering box

1 Adjustment of the steering box can be done in place. If a lot
of other work is to be done, then it is worth removing it.

2 Our own photographs have been taken on the bench for
clarity.

3 The most likely adjustment needed is the eccentric bush for
the drop arm shaft. This eccentric bush can be moved by
removing the setscrew holding the serrated plate to the bottom
of the steering box housing. Having removed the setscrew the
serrated plate can be shifted over, to turn the bush. This adjust-
ment moves the sector on the top of the drop arm closer to the
worm on the steering shaft. If insufficient adjustment is available
the plate must be moved round on the bush.

4 To do this remove the drop arm from the drop arm shaft. It
is held by a self locking nut on the end of the shaft, and must
then be withdrawn using a puller. With this out of the way the
sarrated plate can be taken off and turned on the eccentric bush
to re-engage on other splines further round. See item 30 in Fig.
10.6. (photo).

6 The setting required is for the sector to be as tight as it can
get without binding or put the other way, bring it in till all free
play just disappears. There should be immediate movement of
the drop arm shaft as soon as the steering column is turned. This
adjustment must be done with the wheels in the straight ahead
position.

6 There are two types of plate for adjusting the eccentric bush.
Early ones have one securing bolt, later ones have two,

7 The end float in the drop arm shaft is corrected by a peg
screwed into the top of the steering box. This is held by a
locknut. Stacken the locknut, Screw in the peg until it is in light
contact with the sector underneath the cover. Hold it there and
tighten the locknut. Note this adjustment must also be done
with the wheels straight. The need to do it can be detected
sometimes by a clonking heard or felt in the steering wheel on
bad bumps taken slowly. It can be felt in bad cases when pulling
the drop arm from beneath the car, (photo).

8 The end float in the worm, which is the extension of the
steering column in the box, is done by the castellated cap in the
bottom of the box, {photo).

9 Take out the split pin. Screw the cap, using long nosed pliers
opened wide, till all end float goes. But do not overtighten.
There should be no stiffness.

10 Insert the split pin into whichever of the two holes lines up
best.

11 This end float should not need resetting in service, but will
need adjustment after the box is stripped.

15 Steering box - removal

1 To remove the steering box for major overhaul, proceed as
follows:

2 At the bottom of the steering column just above the floor,
remove the bolt pinching the steering column to the shaft into
the steering box.

L L T

14.4. With the drop arm and dirt shield
removed for the photo, the serrated ad-
juster for the eccentric bush on the drop
arm shaft can be seen. The range of adjust-
ment beyond the slot in the adjuster can
be extended by stripping it like this and
lifting it round a few splines

A

14.7. The cover off the steering box to
show the adjusting screw for drop arm end
float, and its locknut

14.8. The serrated adjuster for worm end-
float. There are two holes for the split pins,
allowing fine adjustment
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3 Undernaath tha car remove the ball joints for the driver's side
track rod, and the central tie rod, from the drop arm, as
described in saction 5.

4 Remove the three nuts holding the steering box 1o the floor
of the car. Lift the steering box off,

16 Stripping the stesring box

1 Stripping the steering box is straightforward.

Z Undo the bolt helding the drop arm to the drop arm shaft
and pull it off.

3 Remove the screws holding the stesring box top, and remove
that.

4 Taks out the sector attached to the drop arm. With it may
coma the eccantric bush, Between the sector and the casingis a
" thick thrust washar. Note the small peg that prevents the thrust
washer from turning, sticking out from the body of the steering
box. Also there are likely 1o be shims between the thrust washer
and the steering box.

6 Remove the split pin from the castellated cap at the bottom
of the worm shaft.

6 Unscrow the castellated cap. Long nosed pliers can be used
for this if the spacial tool is not available. With the cap removed
the worm shouid be tapped very gently on the end of the shaft
whera the steering column is attached, This will drive out the
race for the bottom taper roller bearing. Once this is removed
the worm with the two inner races can be removed. Note there is
a seal inside the top race mounted in the steering box. This stops
oil coming out upwards to the shaft: The seal for the bottom is
the casteliated cap,

17 Reassembly of the steering box

1 Resassembly of the box is the reverse process,

2 When inserting the worm check that the seal st the wopis in
good condition. To get in the bottom bearing’s cuter race, tap it
in using something like a socket 1o drive it in straight,

2 Before fitting the thrust washgr for the sector, put in shims as
needed to gat the centre line of the sector’s teeth level with the
cantre line of the worm. Then put in the thrust washer, [ocating
its cut out with tha peg in the box.

4 An oil sesl goes round the drop arm shaft at the bottom of
the eccentric bush inside the serrated adjustment plate, After the
plate is & metal shield with a dirt seal. On the early cars with the
sarrated plate having only one retaining bolt, the dirt seal is
without a metal shield, the seal being held in by the drop arm,

5 Turn the steering box from one end of its travel to the other,

and then find the middle. Then adjust the end float of the worm,
the end float of the drop arm shaft, and then the eccentric bush
for the meshing of sector and worm, all as described in section
14,

6 Fit the drop arm. It goes roughly straight as an extensicn of
tha direction of the steering column, but anyway it cannot be
put on wrong as there is a master spline. The splines of drop arm
and shaft are tapered.

7 Fill the box with SAE 90 EP gear oil to the level of the plug.

18 Idber arm

1 The idier arm is a relay tever on the opposite side of the car
to the steering box, It transfers the steering effort from the
centre tie rod to the outer track rod,

2 It is mounted on the car body by threa studs in a similar
manner to the steering box. The pivot is on rubber bushes. A
certain amount of rasiliance is designed into thesa, but if it
becomes too stoppy the bushes must be replaced.

3 To remove the idler arm complaete, first disconnect the
steering knuckles for the centre and outer track rods, (See
gection 5}, Note that the rubber bushes can be changed without
removing the arm and its mounting from the car.

4 Now undo the three nuts holding the bracket for the pivot to
the car body, and lift the assembly away.

§ To strip the pivot undo the large nut on the end of the pivet
pin. Withdraw the pin, with washers either end, and the two
bushas.

B8 When reassembling the point should be notad that the rubber
bushes must be tightensd when the steering is in the straight
ahead position. The torgue for this is only approximately half

“that of the nut holding the drop arm onto the steering box: If

you have not got a torque spanner only tighten this nut suffi-
ciently 10 squeeze the rubber up firmly. :

19 Removing the upper steering column

1 The column can be removed either with the steering wheel
and al switches in place, or these can be removed first.

2 The steering wheel i3 removed by prising out the horn
button, and removing the nut on the top of the cadumn,

3 Disconnect the leads to the switches at their connectors, near
the column, If the car is old and the colours have faded, they
will need marking. .
4 Undo and take off the bolts pinching the bottom of the
upper steering column to the shaft into the steering box,

§ Rernave the bolit holding the column to its bracker on the
seuttla,

6 Twist the column round and pass it out of the door.
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Fig. 10.9. Idler arm and mounting

Saction 20 Fauit finding is given overisaf
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20 Fault finding

- Bymptom

Reason/s

Remedy

STEERING FEELS VAGUE, CAR WANDERS AND FLOATS AT SPEED

General wear or damage

STiFF AND HEAVY STEERING
Lack of maintenance or accident damage

WHEEL WOBBLE AND VIBRATION
Ganera) wear or demage

RATTLES

oo OO OO P OO oo eatier i -

Tyre pressure ungven

Shock absorber worn

Stearing gear ball joints badly worn
Suspension geometry incorract

Stearing mechanism free play axcessive
Front suspension and rear suspension pick-
up points out of alignment

Mixed radial and crossply tyres

Tyre prassure too low

No oil in steering gear

No grease in stearing and suspénsion ball
joints

Front wheel toe-in incorrect

Suspension geometry incorrect

Steering gear incorrectly adjusted: too tight
Steering column badly misaligned

Wheel nuts loose
Whaels and tyras out of balance

Steering ball joints badly worn
Hub bearings badly worn
Steering gear free play excessive
Front spring waak or broken

Suzpension rubber hushes worn
Steering ball joints worn
Backlash in steering box

Check pressures and adjust as necessary.
Test, and replacs if worn.

Fit naw ball joints.

Check and rectify.

Adjust or overhaul stearing mechanism.
Norrnally - caused by poor repair work after
a serious accident. Extensive rebuilding
neacassary.

Fit all radial.

Check pressures and inflate tyres,
Top up steering gear.
Clean nipples and grease thoroughly,

Check and reset toe-in,

Check and rectify.

Check and re-adjust steering gear.
Determine cause and rectify {usually due to
bad repair after severe accident damage and
difficult to corract).

Check and tighten as necessary.

Balance wheels and tyres and add weights
as necessary.

Raplace steering ball joints,

Remove and fit new hub bearings.

Adjust and gverhaul steering gear,

Inspect and renow as necessary.

Replace.
Replace.
Adjust.
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1 General dascription

1 The body is a simple construction, so without many corners
and seams where corrosion may occur,

2 The body is fabricated by walded pressings. The power unit
and suspension are bolted direct to it without any other framing.

2 Maintenance - bodywork

1 The FIAT 500 is a particularty easy car to keep clean due to
its shape, The general condition of a car's bodywoark is the one
thing that significantly affects its value. Maintenance is easy but
naeds to be regular and particular. Neglect, particularly after
minor damage, can lsad quickly to further dsterioratlon and
costly repair bills, It is important also to keep watch on those
parts of the car not immediately visible, for instance, the undar-
side, inside all the wheel archas and the engine compartment,

2 The basic maintenance routine for the bodywork is washing -
preferably with a lot of water, from a hose. This will remove all
the solids which may have stuck to the car, It is important to
flush these off in such a way as to prevent grit from scretching
the finish. The wheel arches and underbody need washing in the
SEme way 1o remove any accumulated mud which will retain
moisture and tend to encourage rust. Paradoxicatly enough, the
best time to ctean the underbody and wheel arches is in wet
weather when the mud is thoroughly wet and soft. In very wet
weather the underbody is usually cleanad of large accumulations
auromatically and this is a geod time for inspection.

3 Periodically it is 2 good idea to have the whoie of the under-
side of the car steam cleaned, engine compartment included, so
that a thorough inspection can be carried out to see what minor
repairs and renovations are necessary, Steam cleaning is available
at many garages and fs necessary for romoval of aceurnulations of
oily grime which sometimes cakes thick in certain areas near the
engine and transmisgion. The facilities are usually available at
commercial vehicle garages but if not there are one or two
excellent grease solvents availabie Whlch can be brush applied,
The dirt can then be hosed off.

4 After washing paintwork, wipe it with a chamois leather to
give an unspotted clear finish. A coat of protective wax polish
will give added protection against chemical pollutants in the air,
If the paintwork sheen has dulled or oxidised, use a clesner/f
polisher combination to restore the brilliance of the shine. This

requires a little more effart, but is usually caused bacause regular
washing has been neglected. Always check that door and venti-
lator opening drain holes and pipes are completely clear so that
water can drain out.

5 Bright work should be trested the same way as paintwork.
Windscreens and windows can be kept clear of the smeary film
which often appears if a littie ammonia is added 1o the water,
Naver use any form of wax or chromium polish on glass.

3 Maintenance - upholstery and floor coverings

1 Fioor mats should ba brushed or vacuum cleaned regularly to
keep thern free of grit. If theay are badly stained remowe them
from the car for scrubbing or sponging and make quite sure they
are dry before replacement, Seats and interior trim panels can be
kept clean by a wipe over with a damp cloth, If they do become
stained {which can be more apparent on light coloured uphol-
stery) use a lifife liquid detergent and a soft nailbrush to scour
the grime out of the grain of the material. Do not forget 1o keep
-ﬂﬁa{aad lining clean in the same way as the upholstery, When
using liquid cleaners inside the car do not over-wet the surfoces
being cleaned. Excessive damp could get into the seams and
padded interior causing stainz, offensive adours or gven rot, If
tha inside of the car gets wet accidentally, it is worthwhile taking
sorme trouble to dry it out properly, particularly where carpets
are invojved, Do NOT leave oil or electric heaters inside the car
for this purpose,

4 Minor body repairs

1 A car which does not suffer some minor damage to the body-
work from time to time is the exception rather than the rule,
Ewven presuming the gatepost is never scraped or the door opened
against 8 wall or high kerb, there is always the likelihood of
gravel and grit being thrown up and chipping the surface, parti-
cularly at the lower edges of the doors and silis.

2 If the damage is merely a paint scrape which has not reachad
the metal base, delay is not critical, but where bare metal is
exposed action must be taken immediately before rust setg in,

3 The average owner will normally keep the following “tirst aid’
materials available which can give a professional finish for minor
jobs:




156 : Chapter 11/Bodywork

al Matching paint in liquid form - often complete with brush
attached to the tid inside. {Aerosols are extravagant, Spraying
from aerosols is generally less perfect than the makers wouid
have one expect),

b} Thinners for the paint {for brush application) {like Belco}.

¢} Celluloss stopper {a filling compound for small paint chips).
d) Cellulose primer (a thickish grey coloured base which can be
spplied as an undercoat in saveral coats and rubbed down to give
a perfect paint basel. :

e} Proprietary resin filler paste {for larger areas of in-filling).

f) Rust-inhibiting primer tsuch as zinc plate).

al “Wet or dry” paper grades 220 and 380,

4 Where the damage is superficial {i.e. not down to the bare
metal and not dented} fitl the scratch or chip with stopper
sufficient to smooth the area, rub down with paper and apply
the matching paint,

5 Where the bodywork is scratched down to the metal, but not
dented, ¢lean the metal surface thoroughiy snd apply the primer
(it does not need o be a rust-inhibitor if the metal is clean and
dry), and then build up the scratched part to the level of the
surrounding peintwork with the stopper. When the primer/
stopper is hard it can be rubbed down with “"wet or dry’’ paper.
Keep applying primer and rubbing it down until no.surface
blemish can be felt. Then apply the colour, thinnad if necessary.
Apply as many coats and rub down as necassary.

6 1 more than one coat of colour is required rub down each
coat before applying the next.

7 N the bodywork is dented, first beat out the dent as near as
possibla to conform with the original contour. Avoid using steel
hemmers - use hardwood mallets or similar and always support
the back of the pansl being beaten with a hardwood or metal
‘dolly”. In areas where severe creasing and buckling has accurred
it will be virtuatly impossible to reform the metal to tha original
shape. In such instances a decision should be made whether or
not ta cut out the damaged pisce or attempt to re-contour over
it with filler paste. In large areas where the metal panel is
seriously damaged or rusted, the repair is to be considered major
and it is often better to replace a panal or sill section with the
appropriate part supplied as a spare, When wusing filler paste in
largish guantities, make sure the directions -are carefully
fallowed, It is false economy to try and rush the job as the
-correct hardening time must be allowed before stages or before
finishing. With thick application the filler usually has to be
applied in layers - aHowing time for each layer to harden.

8 Sometimes the original paint colour will have faded and it
will be difficult to obtain an exact colour mateh. In such
instarces it is a good scheme to select a complate panel - such as
a dogr, or boot lid, and paint the whole panel. Differences will
be less apparent where there are obvious divisions between the
original and repainted areas.

2 Do not expect to be able to prepare, filt, rub down and paint
a ssction of damaged bodywork in one day and axpect good
resudts. It cannot be done., Give plenty of time for each
successive application of filler and primer to harden before
rubbing it down and applying the naxt cbat.

10 Do not think that it is necessary, or even desirable to spray
the paint on. To get a satisfactory result requires good equip-
ment and experience. Yet a coachbuilder's finish is easily got by
brush painting. The secret is the preparation and final palishing,
All undercoats must be rubbed down with wet "wet or dry”
paper of grade about 220, to remove all traces of the original
damage, the edge of the filler, and the brush marks in the under-
coat, Paint on a coat of top coat, brushing it out with criss-cross
brushing to get it even. Brushing type thinners must be used as
paint prepared for spraying will dry too fast, and go tacky before
it is brushed smoothly out. This coat of the top paint can niot be
the final one as it cannot be put on thick encugh without risk of
weeping. Some areas will be so thin the undercoat will be visible

immediately after painting. Anyway a good thickness of paint is -

needed for the polishing. So allow this coat to harden for 24
hours. Then lightly rub it down with wet “wet or dry’’ of about
360 grade. [t must be rubbed mat all over for the final coat to
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key in, and to get rid of brush marks. Then put on the top coat.

Take great care with this, Dry weather, without any wind to stir-

up dust is needed. Again, when hard after 24 hours, rub down
very gently with grade 400 wet “wet or dry” just enough 1o take
off the tops of the brush marks, and any blobs of dust. Then
polish up with “rubbing compound”, and abbrasive paste, Then
give the paint a few days to really harden, and polish with car
polish: a cleaner or restorer, not a wax, Silvo metal polish is
excellent for this. Incidentally Sitvo can often be used for
polishing out minor scratches that have marked the paint but not
got down 10 the undercoat.

11 If you do apply the paint by spraying, then the guidance for
rubbing down is still the same, but the job essier, The “orange

" peel’* effect of one coat must be removed before the nex? coat is

applisd. Also palishing will be needed after the final coat,
preceded by the gentle rub to get off the top of its lumps.

5 Major body repairs

1 Where serious damage has occurred or large areas need

renowal due to neglect it means certainly that completely new

_sections or panels will need welding in anc this is best left to

professionals, If the damage is due to impact it will also be
necessary 10 check the alignment of the body structure,

2 If a body is left misaligned it is first of all dangerous as the
car witl not handle properly - and secondly, uneven stresses will
be imposed on the steering, engine and transmigsion, causing
abnormal wear or complete failure., Tyre wear will also be
excessive.

& Bady corrosion

1 The ultimate scrapping of a car is usually due to rust, rather
than it becoming unacongmic 1o renew mechanical parts,

2 The rust grows from two origins: From the underneath
unprotected after the paint was blasted off by road grit; from

inside, where damp has collected inside hollow body sections,

without a chanee to drain, and no rust protection to the metal.
3 The corrasion is particularly prone to start at welded joints in
the body, as there are stresses left in after the heat of welding
has cooled, These seams are also traps for the damp, and difficult
ta rustproof,

4 Salt on the roads in winter promotes this horror, It is hygro-
scopic; it attracts damp, so the car stays damp even in a garage.
It is also an electralyte when wet, so promotes violent corrpsion.
If the car has been used- on salty roads it must be desalted as
soon as possible, A couple of days rain after a thaw clears the
roads, and then driving the car in the wet does this naturally.
The damage is worse if a car is not used for some time after
getting salty.

5 The 6,000 miles {or 8 months) task includes the checking of
the underneath for rust, 1t should be done just before the winter,
so that the car is prepared for its ravages whilst dry and free of
salt, Then it wants doing in the spring to remove the winters
damage.

6 The bodywork should be explored and all hollow sections
found. Into these a rust inhibitor should be injected; aerosols
like Supertral 001 or of Di-Nitrol 33B are good. Areas easier of
access can be wetted by the inhibitor bought more cheaply as 2
liquid and applied by paint brush, An example are the insides of
the doors, which can be reached by removing the panet linings. f
hollow sections are sealed, it pays to drill a hole, spray in the
aerasol, and then seal with the underneath paint smeared over
the hote,

7 The underneath needs painting, and where abraded by grit
flung up by the wheels, this must be one of the gpecial thick
resilient paints, “Adup” bronze super seal is recommended, It is
compatible with the Supertrol 001 and Di-Nitrot 338 inhibitors,
So if these are put on first the two between them make a good
job in getting into corners. The “Adup’ underneath paint gan be
used as ordinary paint on sheitered areas, On those showered by
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Fig.11.2 Station wagon welded panels
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grit from the wheels, thick layers need to be applied, At the
mudguards the undernesath paint wants to be brought neatly
round the adges 30 that these are protected, the corners being
particularly vulnerable. Such protection can be extendad to areas
such as the hollow whaere the spare whesl sits.

7 Windscreen - glass removal

1 First chack the maker's label on the glass. If the glass is
laminated, and it will be if the car has been supplisd for North
America or Germany, amongat many markats, question whether
you veally must remove it. Toughened glass is, as its name
implies, strong. Laminated glass is highly likely to crack.

2 To remave the glass, swing down the wiper blades clear of the
windscreen, '

3 Get an assistant {or twe) outside, ready to catch the glass.

4 (et into the car; wearing thick gloves with gauntlets up the
wrists for safety. '

B Push hard on the screen near one of the top corners. Tha
scréen will peal the rubber mount out of the body,

8 Windecresn - glass replacement

1 Assuming the old screen has shattered, cover up the demister
ducts, and take out the broken remains of the oid one, Clean the
car with » vacuum cieaner, )

2 Swing the wiper blades down forwerd clesr of the scresn
opening.

3 Take off the old rubber surround,

4 Scrape off or wash awey with petroi all old sealing compound
round the aperture. {f the paint is scratched, touch up all round
the seating for the rubber seal.

5 Fit the new windscresn with a new rubber surround, Reusing
the old ane, aven though it may {ook alright, is likely to result in
feaks. Roll the rubber onto the glass, and get it seating closely all
round.

6 At this stage the glass should be lying on something like a
blanket, autside downwerds. [t could easily gat scratched when
on the ground.

7 into the channel on the outside of the rubber surround
thread 8 cord. This wants to be thin, but very strong. Terylene
from a yacht chandier is ideal, It wants to be about 15 ft (B
metres) long. The two ends of the cord should overlap each
ather by about a foot, brought together at the bottom.

8 Get two sssistanits to lift the glass into place, putting the
cords through the aperture into the car, Now steadily draw the
cords to pull the lip of the rubber surround over the sill and inta
place. When the wire running up to the light in the mirror is
reached this must be fed in too.

9 From outside work round the outer sealing lip of the rubber

surround bending it back and injecting sealing compound under-

neath.

10 One last word. The professional will fit the screen, with
sealant round the joint without meking a mess, quickly, and
therefore chaaply. This is a job for a garage.,

9 Back window and fixed side window glasses

1 The back window glasses, and the fixed ones in the side, are
deait with in the same way as the windscreen,

2 Thee glasses are likely to be toughened glass, not laminated,
30 ensier to fit without risk of cracking.

10 Door windows

1 Tha diding windoes in the driver’s and passenger’s doors are.
controlled by an arm connected by a train of gears to the handle.
2 To gain access for the removal of the mechanism or the glass,
remova the door trim panel as described later in section 12.
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3 An assistant will be a heip to control the glass when the
winding mechanism has been removed, {photo). )
4 Undo the bolt securing the front guide channel for the glass
to the winding machanism.

5 Remove the three bolts holding the machanism to the door
stiffening lining. The one shown in out photos has been super-
ceded by more comprehensive door interior, and mountings for
the mechanism jess widely spréad,

6 Slide the mechanism clear of the door panels, and also
forward, 50 the boss on its actuating arm can ba slid out of the
groove in the metsl channel on the bottom adge of the glass,
{photo).

7 With the winder mechanism out of the way, tha front glass
channel can be taken out, and then the glass worked out of the
door panel, {photo).

8 Before refitting make sure the lining of all the channals are in
good condition, and also that there is no rust in the cavity
behind the channels. Lubricate the winder, including its slider at
the bottom of the glass. )

9 When refitting, make sure the mechanism works freely and
adjust the mounting for the front channel to hold the glass
snugly, but not so tight it is stiff,

11 Door ventliatars

1 a new glass has to be fitted, get a new rubber sealing strip
as well, Fit the rubber to the glass. Than wet its outside with
petrol as a lubricant, and slide it into the frama,

2 To remove the frame from the door, the mounting pin at the

top of the ventilator must be removed, br drilling it out, The
drill should coma from beneath, A new pin will ba needed, or a
chrome or brass screw with washers and self lock nut, {photo}.

12 Daor lining trim pansl

1 The panels must be removed to gain sccess 1o the window
mechanism, or to check for rust inside the doors. '

2 Push the pansi in, away fram the window winder, to reveal
the securing device for the handle. This is a little kidney shaped
key, held in place by the boss of the plastic escutcheon behind
the handle, Remove the key, and take off the handle, {photo).

3 On later cars again press in the pansl, to free the door handle,
4 On esrly cars the trim panel is secured to the door by 1abs
bent over the edges, and a groove at the bottom, Bend the tabs
clear, and then pull the panel at the sides, so that it bends, and
bursts out of the groove, {photol.

§ Later cars have spring clips. Try pulling the pans out a bit to
sea just where a clip is. Then insert a screwdriver near the clip,
and carefully prise it out. Then work along doing the others, -

6 Whenever the panel is off, check for rust in the doors, and
that the drain holes are ctear. A thick coat of underneath paint
will keep away rust, and sound proof the car.

13 Door rattles - tracing and rectification !

Door ratties are due either to loose hinges, worn or mal-
adjusted catches, or loose components inside the door. Loose
hinges can be detected by opening the door and trying te lift it
Any play will be fett. Worn or badly adjusted catches can be
found by pushing and pulling on the outside handle when the
door is closed. Once again any play will be felt. To check the
window mechanism open the door and shake it with the window
first open and then closed.

14 Door hinges

1 As the hinges wear, the outer end of the door by the lock will
get lower. The striker plate has to hold it up to kesp it in the
correct position. Not only would it look unsightly if drooping




from the door

the top pivot from below

10.3. The channel must be released from
the winder, and the winder mechanism the glass hand, and taken out

10.. Take out the winder, supportig

11.2. To remove the ventilator, drill out 12.2. The window winder kidney shaped . 12.4. Some cars have spring clips. This

retaining key is released by pressing the one has tabs that must be unbent. Then
trim panel and plastic escutcheon towards the panel is curved and pulled out of the
the door lips top and bottom

10.7. . the glass be lowered by
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Fig. 11.3. The door glass and window surround and winding mechanism
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and also allow in wet or wind around the seal, but it would ailso
foul the sill, ] g
2 Ax the striker has to lift the door, its closing becomes stiff as
the car grows old. In the end it may be necessary 10 renovate the
hinges.
3 The door half of the hinge is welded on. So a full replace-
ment is impractical. New pins might be available, to special
ordar, but & local agent is unlikely to stock them.
4 Remoawe the door, by unbolting the recessed mounting for
the pin from the body, Then dismantle the hinge, The pin should
be driven out upwards. It will probably need a good soak in rust
remover, In difficult cases it may need drilling the whole way.
6 Once tha old pin is out the hinges can be renovated success-
fully. Get some very long bolts, so that the shanks between the
end of the thread and the head can be used as hinge pins. ldeally
the hole through the hings should be reamed, but a sscand best
is to drill taking great care to get it straight. If the hinge is badly
worn on the edges as well, put washers between the two haives
to take the weight, and restore the doors to their original height,
Greass it alt thoroughly before assembly.
8 The fixture of the bolts depends on the type of hinge fitted,
as these vary. On the early ones thers will be room to fit a nut
and lock nut, keaping the bolt as such, On others there will not.
_ Carefully check just how much room your particular car has
where the hinge is recessed into the body. There mav he space
for the head of the bolt on top, but not for nuts below. H thers
is no other way the end of the pin must be burred over. Cut it
off leaving about 1/8 in (3 mm) spare. Harmmer the end tilt it
xpreads to form a head.

15 Door and tuggage locker lid fit

1 The fit of all doors is important. On original assembly what is
guite a tricky job was done in a moment by someone used to it.
2 When taking off any door hinge, or the door lock striker
plates, mark their position with pencil so that they can be put
back in the same place, or if adjustments are being made, the
starting point is known,

16 Emergency access to luggage locker

1 Should the flexible cable to the catch for the locker tid
break, it is difficult to free the catch, as the locker is without
other entrance.

2 f this happens, remove a2 headlight unit. if you are nght
handed, the car's left one is probably the best. On cars with the
sarly type secured by the press and turn action of the adjusters
in slots, this is not too difficult. On later cars it may mean
breaking the light to get it out.

3 With the light unit out of the way put an arm in through the

" light unit's hele, and reach round to the lever far the catch in the

centre,

4 On no account try prising at the joint between lid and body.
If the attack through the light fails, it is better 10 cut the fid
panel near the catch.

5 Drill a hole 1o start it. From thare make a “V* cut and peel
back the matal to make a triangular hole. This is easier to mend
than a deformed joint,

~

\ Fig. 11.5. The later f_rom hinged doors, sh@wing thehlnges catches, and trim J
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Fig. 11.4. The side windows of the station wagon

8 D

%@5

%W




4"_ T T s “—

J ////,/////, ;7///// f//,////

””H
;’
X

Fig. 11.7. Engine cover, hinges and catch 1sed5nl
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