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GENERAL: MAIN SPECIFICATIONS

GENERAL

The « 600 » Model is manufactured in two different

types:

« 4 passenger Sedan » and « Multipla ».

The instructions contained in this Manual refer to

INFORMATION

fied only for one type or the other bears the indi-

cation « Sedan » or « Multipla »;

also « Sedan version

140 » or « Multipla version 141 » relating to vehicles

both types. Any information or instruction speci- for export to U.S. A. and Canada.
ENGINE MAIN DATA
. Sedan 100.000
YP€ ) Multipla | 100.008
Number of cylinders, in line . l 4

Bore and stroke
Total piston displacement

2.36" x 2.20" (60 x 56 mm)
| 38.63 cu. in. (633 cc)

Compression ratio e e R | 7.5 to 1
Max. power (without exhaust silencer, fan and water pump) i 24.5 HP
Max. power, S. A. E. standards l 28.5 HP

- | 4,600 r.p.m.
Max. torque (without exhaust silencer, fan and water pump) ‘ 28.9 ft.lbs (400 kgcm)

at j 3,000 r.p.m.

DIMENSIONS AND WEIGHTS
! Sedan Multipla
],, S — .;_ — — _— —

. . ’ in. 1 mm in. mm

Dimensions. e
\
Overall length (with bumperS-) 129.72 (Y| 3.295 (1) | 139.37 (2) 3.540 (?)
Overall width R 54.33 1.380 57.09 1.450
Height (unladen) 85.32 | 1.408 62.21 1.580
Wheelbase 78.74 2.000 78.74 2.000
Front track 45.30 1.150 48.42 1.230
Rear track . : 45.67 | 1.160 45.55 1.157
Minimum ground cleara.nce | 6.30 160 5.9 150
Turning circle diameter 28 ft 6" 8.700 28 ft 10" ‘ 8.800
Weights. tbs ‘ kg ' tbs | kg
i |

Curb weight 1,334 605 1,653 (3 | 750 (3)

Useful load

| 4 passengers plus

‘ 6 passengers or
5 passengers plus

1 0
%8 ¥ e | 10
Total weight, full load . '3 2,017 915 5 2,579 i 1.170
(') Version 140 = 130.51” (3.315 mm). (%) Version 141 = 141.14” (3.585 mm). (%) Version 141 = 1,664 lbs (755 kg).




MAIN DIMENSIONS OF VEHICLES
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Fig. 2 - Sedan main dimensions.
545 mm = 21.46" 750 mm — 29.53'' 1150 mm — 45.27" _ . _ .
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Fig. 3 - Multipla main dimensions.

28.74"
62.21"

3540 mm = 139.37Z

1157 mm

45.55""

1230 mm = 48.42"

The maximum height is intended with unladen cars.

o

1450 mm = 57.09"



GENERAL: PERFORMANCES AND FILL-UP DATA

PERFORMANCES

_ Sedan | Multipla
Speeds. " P
; !
Maximum permissible speeds after running-in \ m.p.h.  km/hr m.p.h km/hr
(1800 miles = 3000 km) - f\w ) - o
1st gear 155 | 25 12.5 20
2nd gear 25.0 | 40 22.0 35
3rd gear . . . . 40.3 [ 65 34.0 55
4th gear . . . . 62.1 100 56.0 90
Climbable gradients. 0‘/ — 5
Maximum, with fully laden car: A — 70 N
1st gear . abt. 27 23
2nd gear » 15 13
3rd gear » 9 7.5
4th gear » 5 4
Reverse » 30 ‘ 29
FILL-UP DATA
SEDAN | MULTIPLA
ITEM — - — REPLENISHMENT
U.S. Units |G.B. Units | 1t. kg |U.S.Units |G.B.Units | It. kg
Fuel tank . . . . . . 7.13 Gals.| .94 Gals.| 27 — | 7.6 Gals. | 6.4 Gals. | 29 — | Gasoline: Oct. rat_}ﬁé(i (Res.
. . 3.70 3.08 | 3.70 | 3.08 Meth.) )
ly . ts. ts.| 3,8-6 | — ts. ts.| 3,5-6 | —
including reserve supply % 5.280 S % a4 Qts % 5.280 S % a4 Qts
Radiator, water jackets (*) . . 4.50 » 3.76 » | 4300 — 6.87 » 572 » [6,500| — | Water (2
Sump, lines and filter () . . 3.17 » 2.64 » | 3,000 2,700 | 3.17 » 2.64 » | 3,000 | 2,700 | FIAT oil (%) ...
Gearbox and differential 1.64 » 1.36 » | 1,850 | 1,400 | 1.64 » 1.36 » | 1,505 | 1,400 | FIAT W 90 oil (SAE 90 EP)
Steering box . . . . . . . E 13 » 11 » 10,120 1 0,110 AT » .18 » | 0,165 | 0,150 | FIAT W 90 oil (SAE 90 EP)
Brake fluid reservoir . . .30 » 25 » | 0,280 | 0,275 39 .33 » _‘0,3'10 0,365 | FIAT special blue brake
‘ | | fluid or equivalent non-
:’ | ‘ i mineral HD type
Front shock absorbers (each) ‘ .14 12 » 10,135 10,120 .17 » i .15 » | 0,165 | 0,150 | FIAT S. A.IL oil
Rear shock absorbers (each) A3 11 » 0,120 | 0,110 l A3 » | .11 » | 0,120 | 0,110 | FIAT S. A.L oil
Windshield washer fluid bag @) Q) — | — 1 — 1 — - Water and FIAT D.P./1 fluid
| k ! mixture (concentrated so-
; | 1 lution)

(1) Including the heating system for the « Multipla ».

() When temperature is close to 32°F (0° C) change to good commercial grade anti-freeze mixture (see page 102).

(%) Total capacity of oil pan, filter and lines 3.16 Imp. gts - 3.8 U.S. gts (3,25 kg).

recommended for periodical oil replacement, cartridge excluded.
(4) Pure water .66 Imp. qts - .79 U.S. gts (0,75 kg) plus .6 oz (0,017 kg) - Summer 1.2 (0,034 kg) - Winter solution.

(%) See following table for oil grades:

The figure specified in the chart is the amount

TEMPERATURE

Above 32°F (0° C) (minimum)

From 32°F to 5°F (0° to —18°C) (minimum) . . .

Below §°F (—15¢ C) (minimum)

Above 86°F (30°C) (average) .

i SERVICE MS FIAT (API) OIL 1

| VS 30 (SAE 30)
VS 20 (SAE 20)

VS 10 W (SAE 10 W)
VS 40 (SAE 40)

|

FIAT « MULTIGRADO » OIL

10 W -30
10 W - 30

20 W - 40

WARNING: Never top up with oils of other grades or Makes. - When starting to use these detergent oils on engines other then
new the lubrication system must first the thoroughly flushed.
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UNIT

Each car is identified by an Engine number and
a Chassis number.

To complete the identification of the car when
ordering parts also a Number for spares is provided.

These three numbers are repeated on the Iden-
tification plate.

Engine Number.

This number is punched on cylinder block, just
above the timing cover. The number is preceded
by lettering FIAT and engine type (fig. 4).

Fig. 4 - Location of engine number.

Chassis Number.

It is located on engine compartment bulkhead
bottom, to the left of the Identification plate and is
preceded by lettering « FIAT» and by the type
number (fig. 5).

Number for Spares.

This number is stamped at centre on Identifi-
cation plate lower edge (fig. 6).

Identification Plate.

This plate, giving engine and Chassis numbers
and Number for spares, is located on engine com-
partment bulkhead left side.

NOTE - As far as «Sedan version 140» and
« Multipla version 141 » are concerned, unit Identifi-
cation plate include also:

— body paint identification number;

— roof paint identification number.

IDENTIFICATION DATA

Fig. 5 - Location of chassis number and of identification plate.

NOTICE - A new type of unit identification plate
isnow adopted, which differs from the plates shown
in figs. 5-6 as follows:

— addition of the series approval number as
issued by the Motoring Inspectorate General
(ltalian);

— suppression of the engine serial number,
As a result, when the engine number must be

quoted in orders for spare parts, read the number
stamped on the engine block.

MOTORE - MOTEUR - ENGINE

100.000 4 16552 *

AUTOTELAIO-CHASSIS (s-

MADE 100 *581278*

IN l
(__ITALY [TRTSE 30 125 | mneane

Fig. 6 - Unit identification plate.

ORDERING SPARE PARTS

Specify :
— Car Model;
— Engine Number;
— Chassis Number;
— Number for Spares;
— Part No. of the ordered spare.



GENERAL: JACKING UP OR TOWING THE CAR

JACKING UP OR TOWING THE CAR

To jack up or tow the car there are some parti-
cular recommendations to be followed which are
outlined below.

Raising the car with the tool kit jack does not
involve any difficulty. Anyhow the operations

required are described under « Wheels and Tires ».

Fig. 7 - Using hydraulic jack Arr. 2027 under floor bracket to
raise Sedan at front end.

Instead, when using a garage jack, proceed as
follows :

— at front and at rear: place jack arm exclusive-
ly under the specially designed brackets on floor
bottom (figs. 7 and 8). At rear always interpose
a suitably thick (3 cm at least) wooden block be-
tween jack arm and bracket (fig. 8).

Fig. 8 - Raising Sedan rear end with hydraulic jack provided
with wood block to be placed under the support bracket.

Fig. 9 - Raising Multipla front end with hydraulic jack Arr. 2027.

In case vehicle needs towing, the rope must be
secured only to the front bracket which has been
suitably shaped for this purpose.

To jack up first series vehicles (numbers less
than 069847), not provided with said brackets, the
hydraulic garage jack must be equipped with the
specially designed cross member Arr. 2072 so that
vehicle weight. will rest on leaf spring, (fig. 10) at
front, or on swinging arms at rear. On these
vehicles, tow rope must be attached exclusively to
leaf spring end.

On first as well as second series cars, fixture
I. 31333 must be used to raise vehicle with an
auto-hoist. The brackets of the fixture must be
applied at front leaf spring ends and of rear swinging
arm ends.

Fig. 10 - Raising Sedan front end with hydraulic jack Arr. 2027
provided with cross member Arr. 2072 (up to car No. 069847).
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SERVICE HINTS

Before attempting any repair, adjustment, check,
removal or installation of any part, take the neces.-
sary precautions to prevent damages to inner trim
or body varnish by protecting parts involved with

some suitable covering.

To ensure best possible results when servicing
the different units of the car, aside from the skill
of repairmen, it is essential to do the job in well-

lighted, clean and dust-free shops.

The Shop must have available the general and
special tools designed for the job and the type
of car being serviced. To this end, consult the
« Tool Catalogue» issued by the FIAT Service

Department.

The importance of washing carefully all engine
components and of freeing lubrication ducts from
possible obstructions when disassembling or over-

hauling, cannot be over-emphasized.

An adequate lubrication of units and parts before
re-assembly, is essential to eliminate the risk of

seizure during the initial period of operation.

CAR

Each new car is delivered with two sets of keys
to suit:

— ignition;

— driver's side door lock and (Multipla only)
fuel tank filler cap.

When disassembling an engine or other units
proceed with order, do not mix up parts and handle

them carefully.

When a unit has received proper care and best
possible servicing, it must again operate as if it

were new.

Use exclusively original FIAT spares: in fact,

only these will restore the units to perfect efficiency.

Follow strictly the techniques outlined on suc-
ceeding pages and keep within the tabulated al-

lowances, wear limits and torque specifications.

Remember that if an operation is not performed
according to best shop practice, the unit serviced
cannot give satisfactory results. In this case, it
would require a second disassembly to remedy any
trouble, with a deriving time waste and cost in-

crease before it can be restored to full efficiency.

To obtain best

wastes of material and time, perform each servicing

results, without unnecessary

operation methodically, with order, care and proper

equipment.

KEYS

These keys bear an identification number stamp-
ed on key head.

To have car key duplications made through the
cutting machine Ap. 5013, identify keys quoting
code number and applicable use.
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Fig. 11.

Engine longitudinal section.
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ENGINE: DESCRIPTION OF COMPONENTS 13

ENGINE

Description of Components.

As the 100.000 engine installed on the 600 Sedan
and the 100.008 engine installed on the 600 Mul-
tipla differ only in the cooling water temperature
control system, the following description is ap-
plicable to both engines.

It is a four-stroke, Otto cycle, rear-mounted engine
running on gasoline.

Cast-iron cylinder block integral with crankcase.

Aluminum cylinder head with cast-iron valve seat
inserts and incorporated intake manifold.

Steel, three-bearing crankshaft; thin-wall main
bearings and thrust washers on front support.

Steel connecting rods: thin-wall big end bear-
ings and bronze small end bushes.

Aluminum-alloy, oval-tapered pistons (max. di-
ameter at skirt bottom on axis perpendicular to
gudgeon pin boss) with three cast-iron rings: a
compression ring, a compression-oilscraper ring
and an oilscraper ring with radial slots. The steel
gudgeon pin is secured in position on bosses by
two steel snap rings. Piston pin boss axis is .078"
(2 mm) off center with respect to piston diameter,
towards side opposite the skirt expansion slot.

Overhead valves, camshaft-controlled through
tappets, pushrods and rockers.

The cast-iron camshaft, in crankcase, is chain-
driven by the crankshaift.

Fuel feed: by mechanical, diaphragm type pump,
controlled by a camshaft driven pushrod.

Fig. 12.

100.000 engine, right
hand side (direction
of drive).

Fig. 13.
100.000 engine, left
hand side (direc-

tion of drive).

Downdraft carburetor. Carburetor air intake
provided with air cleaner and silencer, and a
warm air scoop for winter operation.

Lubrication: oil circulated under pressure by a
gear-type pump. Oil pressure relief valve in main
circuit.

By-pass cartridge filter.

Insufficient oil pressure indicator sending unit.

Cooling: forced circulation by centrifugal-type
water pump. Upright-pipe radiator cooled by belt-
driven fan.

«Sedan»: temperature control of water in radiator
through thermostatic regulation of air flow in en-
gine compartment.

«Multipla» : water temperature control by a ther-
mostat in duct from cylinders to radiator.

A sending unit is provided to control the exces-
sive water temperature indicator in instrument
cluster on facia. )

Ignition: by battery; ignition distributor, con-
trolled by a camshaft-driven shaft, incorporating an
automatic advance and additional manifold-vacuum
operated diaphragm advance control.

Starting: by electric starter, on gearbox, hand-
controlled by lever on floor tunnel.

Power plant suspension is obtained by a rear
central rubber pad and two front rubber pads on
gearbox sides, connected to a suitable cross mem-
ber mounted on floor.
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ENGINE TROUBLE DIAGNOSIS AND CORRECTIONS

Engine Will Not Start.

POSSIBLE CAUSES

1) Weak battery.

2) Corroded or loose battery terminal connections.

3) Weak coil.

4) Loose or broken ignition cables from coil to dis-
tributor and from distributor to spark plugs.

5) Cracked distributor cap.

6) Moisture or dirt deposits on distributor cap con-
tact points.

7) Distributor breaker contact points dirty, oxidized
or blackened; pitted points or excessive point

gap.

8) Distributor rotor cracked, or showing signs of
burning or wet.

9) Center distributor cap contact worn or broken
or with distorted pressure spring.

10) Shorted condenser or with poor insulation.

11) Fouled spark plugs or excessive spark plugs gap.

12) Improper timing (ignition).

13) Defective starting motor.

14) Carburetor flooded.

a) due to too long starting with inserted choke
without using accelerator;

b) due to carburetor defect.

15) Dirt or water in fuel line or carburetor.

16) Incorrect fuel level in carburetor bowl.

REMEDIES

1) Check and re-charge battery as recommended under « Bat-
tery ».

2) Clean, examine and tighten cable clamps to battery ter-
minals, as recommended under « Battery ». Replace cables
and clamps if they are too much corroded.

3) Check coil and replace by a new one.

4) Examine and re-set circuit or replace faulty cables.

5) Replace cap.

6) Wipe and clean points.

7) Clean contacts and adjust point gap as recommended
under « Ignition Distributor ».

8) Clean or replace rotor, if necessary.

9) Replace contact and contact spring.

10) Bench test condenser and replace it, if defective.

11) Clean spark plugs and set gap as rgcommended under
« Spark Plugs».

12) Check and set timivng, as recommended under « Ignition
Timing ».

13) Locate failure and correct it.

14) Proceed as follows:

a) remove and wipe spark plugs or wait some minutes
and start engine with choke out and all open throttle;

b) remove and rebuild carburetor, as recommended in
covering chapter.

15) Remove and thoroughly clean carburetor; if trouble recurs,
flush and blow fuel tank and lines.

16) Check fuel level in bowl and adjust it, if necessary, as
recommended under « Carburetor».

(continued)




ENGINE: TROUBLE DIAGNOSIS AND CORRECTIONS

Engine Will Not Start (continuation).

POSSIBLE CAUSES

17) Defective fuel pump.

18) Poor compression.

19) Engine overheating.

REMEDIES

17) Remove and rebuild fuel pump as recommended under
« Fuel Pump ».

18) Check compression (113.8 to 128 p.s.i. - 8 to 9 kg/cm?)
using a pressure gauge; rebuild engine if compression is
too low.

19) Check water level in radiator, feu and water pump drive
belt tension, water pump operation and proceed as re-
quired. h

Engine Stalls.

POSSIBLE CAUSES

1) Idling speed too low.

2) Idle mixture too lean or too rich.

3) Carburetor flooding:

a) due to too long starting with inserted choke
withoug using accelerator;

b) due to carburetor defect.

4) Needle valve in carburetor stuck.

5) Dirt or water in fuel line or carburetor.

6) Incorrect fuel level in carburetor bowl.

7) Incoirect use of choke device.

8) Loose or corroded battery terminals.

9) Loose ignition cables from coil to distributor
and from distributor to spark plugs.

10) Loose ignition swith connections.

11) Spark plugs dirty, damp or gaps incorrectly set.

REMEDIES

1) Increase throttle opening slightly and adjust mixture rating
as recommended under « Carburetor ».

2) Adjust mixture rating as recommended under « Carbu-
retor ».

3) Proceed as follows:

a) remove and wipe spark plugs or wait some minutes
and start engine with choke out and all open throttle;

b) remove and rebuild carburetor, as recommended in
covering chapter.

4) Rebuild, as recommended under « Carburetor ».

5) Remove and thoroughly clean carburetor; if trouble recurs,
flush and blow fuel tank and lines.

6) Check and adjust fuel level, as recommended under « Car-
buretor ».

7) Operate as recommended under covering paragraph of
chapter « Carburetor ».

8) Clean terminals and tighten nuts as recommended under
« Battery ».

Replace cables and terminal clamps if they are too
much worn.

9) Examine and re-set circuit.

10) Examine and re-set circuit.

11) Clean spark plugs and set gap as recommended under
« Spark Plurgs ».

(continued)
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Engine Stalls (continuation).

POSSIBLE CAUSES

12) Distributor breaker contact points dirty, oxidized
or blackened; pitted points or excessive point gap.

13) Distributor rotor contact worn.

14) Distributor advance not operating.

15) Defective coil and condenser.

16) Exhaust system restricted.

17) Incorrect valve tappet clearance.

18) Burned valves.

19) Poor compression.

20) Engine overheating.

REMEDIES

12) Clean contacts and adjust point gap as recommended
under « Ignition Distributor».

13) Replace distributor rotor.

14) Rebuild ignition distributor as recommended in covering
chapter.

15) Inspect and replace both of them, if necessary. Operate
as recommended under «lgnition Coil» and «lIgnition
Distributor ».

16) Thoroughly clean exhaust silencer, exhaust piping and
manifold.

17) Adjust tappet clearance as recommended under « Valve
Tappets - Push Rods - Rocker Arms ».

18) Replace valves.

19) Check compression (113.8 to 128 p.s.i.- 8 to 9 kg/cm?) usinAg
a pressure gauge; rebuild engine if compression is too low.

20) Check water level in radiator, fan and water pump drive
belt tension, water pump operation and overhaul as re-
quired.

Engine Has No Power.

POSSIBLE CAUSES

1) Incorrect ignition timing.

2) Weak coil or condenser.

3) Reduced accelerator pedal travel.
4) Distributor rotor contact worn.

5) Defective centrifugal or vacuum advance (dis-
tributor).

6) Excessive play in distributor shaft.
7) Weak spring in contact points.
8) Distributor cam worn.

9) Insufficient distributor point dwell.

REMEDIES

1) Inspect and set ignition timing, as recommended under
« Ignition Timing ».

2) Bench test coil and condenser, as recommended under
« Ignition Coil » and « Ignition Distributor». Replace both
parts, if necessary.

3) Locate failure and correct it.

4) Replace distributor rotor.

5) Rebuild ignition distributor and vacuum advance, as rec-
ommended in covering chapters.

6) Rebuild distributor and replace damaged parts.

7) Replace distributor breaker arm, spring and point assembly.
8) Replace cam body.

8) Adjust point dwell angle as recommended under « Ignition

Distributor ».
(continued)
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Engine Has No Power (continuation).

POSSIBLE CAUSES

10) Spark plugs dirty, damp or gaps incorrectly set.

11) Low grade fuel.

12) Weak valve springs.

13) Valves sticking when hot, burned or twisted.

14) Incorrect valve tappet clearance.

15) Worn camshaft lobes.

16) Valve timing incorrect.

17) Insufficient engine bench running-in.

18) Poor compression.

19) Blown cylinder head gasket.

20) Defective fuel pump.

21) Too rich or lean fuel mixture.

22) Carburetor in poor condition.

23) Dirt or water in gas line or carburetor.

24) Incorrect fuel level in carburetor bowli.

25) Engine overheating.

26) Clutch slipping.

27) Tight wheel bearings.

28) Brakes dragging.

REMEDIES

10) Clean spark plugs and set gap as recommended under
« Spark Plugs ».

11) Use fuel with 83 Oct. Rating (Research Method).

12) Check spring pressure on tester A. 11493 and compare
figures with those tabulated under « Valve Springs ».

13) Overhaul valves and valve guides as recommended under
« Cylinder Head »; replace as required.

14) Adjust tappet clearance as recommended under « Valve
Timing ».

15) Check valve timing and compare data with those in valve
timing diagram, as shown under « Valve Timing »; replace
camshaft, if necessary.

16) Time valves as recommended in covering chapter.
17) If necessary, remove engine from car and test it on bench.

18) Check compression (113.8 to 128 p.s.i. - 8 to 9 kg/cm ?) using
a pressure gauge; if pressure is too low, locate failure and
rebuild engine.

19) Remove cylinder head, check cylinder head and block
for even mating surfaces, replace head gasket.

20) Rebuild fuel pump and replace worn parts.
21) Adjust carburetor.

22) Clean carburetor, blow jets and adjust carburetor as recom-
mended.

23) Remove and thoroughly clean carburetor; it trouble recurs,
flush and blow fuel tank and lines.

24) Check fuel level in bowl and adjust as recommended
under « Carburetor ».

25) Check water level in radiator, fan and water pump drive
belt tension, water pump operation and overhaul as re-
quired.

26) Check throwout mechanism for correct operation, driven
disk linings for absence of oil or grease, or wear. Operate
as required.

27) Locate origin of failure; replace as required and adjust
correctly as recommended under « Front and Rear Suspen-

sion and Wheels ».

28) Inspect and adjust brakes.
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Engine « Lopes » or Misses at ldle.

POSSIBLE CAUSES

1) Incorrect carburetor idle adjustment.

2) Dirty jets or plugged passages in carburetor.

3) Dirt or water in fuel line or carburetor.

4) Carburetor flooding:

a) due to long starting with inserted choke with-
out using accelerator;

b) due to carburetor defect.

5) Leaking gasket between carburetor and intake
manifold spacer.

6

~

Blown cylinder head gasket.

7) Incorrect valve tappet clearance.
8) Burned, warped or pitted valves.

9) Worn camshaft lobes.

10) Worn timing chain.

11) Uneven compression rates.

12) Engine overheating.

13) Weak battery.
14) Incorrect ignition timing.
15) Leaks in ignition wiring.

16) Moisture on electrical system wires.

17) Defective mechanical
mechanisms.

and vacuum advance

18) Excessive play in distributor shaft.
19) Distributor cam worn.

20) Spark plugs damp, dirt or the gaps set too wide.

REMEDIES

1)

2)

3)

4

~

5)

6)

)
8)

9)

10)

11)

12)

13)
14)
15)

16)

17)

18)
19)

20)

Adjust idle as recommended under « Carburetor ».

Remove and clean jets; if necessary, remove carburetor
and rebuild it thoroughly.

Remove and thoroughly clean carburetor; if trouble recurs,
flush and blow fuel tank and lines.

Proceed as follows:

a) remove and wipe spark plugs or wait some minutes
and start engine with choke out and all open throttle;

b) remove and rebuild carburetor,
covering chapter.

as recommended in
Check mating surfaces for level, replace gasket and tighten
nuts properly.

Check mating surfaces for level, replace gasket and tighten
screws at specified torque.

Adjust clearance, as recommended under « Valve Timing ».
Rebuild cylinder head.

Check valve timing and compare data with those in valve
timing diagram, as shown under « Valve Timing »; replace
camshaft, if necessary.

Replace chain.

Using pressure gauge, check compression in each cylinder
(113.8 to 128 p.s.i. - 8 to 9 kg/cm?2) and rebuild engine, if
required.

Check coolant level in radiator, fan and water pump drive
belt tension, water pump operation and overhaul as re-
quired.

Check state of charge of battery and recharge.

Set ignition timing.

Locate leak and correct as necessary.

Wipe cable terminals, if-damp. If the whole cable insu-
lation is soaked, replace the cable.

Rebuild ignition distributor and vacuum advance, as rec-
ommended under « Ignition Distributor ».

Rebuild ignition distributor and replace worn parts.
Rebuild ignition distributor and replace cam body.

Clean spark plugs and adjust gap, as recommended under
« Spark Plugs ».
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Engine Misses at High Speed.

POSSIBLE CAUSES

1) Dirty jets in carburetor, especially the main jet
and emulsion well.

2) Dirt or water in fuel line or carburetor.

3) Incorrect ignition timing.

4) Weak coil or condenser.

5) Distributor breaker points dirty or incorrectly

spaced.

6) Distributor rotor contact worn.

7) Loose ignition wiring.

8) Excessive play in distributor shaft.

9) Spark plugs dirty, damp or the gaps set too wide.

10) Weak distributor point contact. -

11) Insufficient spring tension on contact breaker
arm.

12) Distributor cam lobe worn.

13) Detonation or preignition.

14) Weak valve springs.

15) Worn camshaft lobes.

16) Badly worn diaphragm in fuel pump.

17) Engine overheating.

18) Low grade fuel.

REMEDIES

1) Remove jets and blow then clean.

2) Remove and thoroughly clean carburetor; if trouble recurs,
flush and blow fuel tank and lines.

3) Set ignition
chapter.

timing, as recommended in covering

4) Bench test coil and condenser and replace by new ones,
if necessary.

5) Clean and adjust points.

6) Replace distributor rotor.

7) Check wiring cables for secure fastening on nuts and spark
plug inserts.

8) Rebuild ignition distributor and replace worn parts.

9) Clean spark plugs and adjust gap, as recommended under
« Spark Plugs ».

10) Smooth distributor points and adjust gap.

11) Replace breaker arm assembly.

12) Rebuild ignition distributor and replace cam body.

13) Check spark advance and set ignition timing, where
necessary.
Make sure that spark plugs are the Factory recommended
type and in serviceable condition.
If piston and combustion chambers are carboned up, use
higher grade fuel.

14) Remove cylinder head and replace springs.

15) Check valve timing and compare data with those in valve
timing diagram, as shown under « Valve Timing »; replace
camshaft, if necessary.

16) Remove fuel pump and replace diaphragm, as recom-
mended under « Fuel Pump ».

17) Check coolant level in radiator, fan and water pump drive
belt tension, water pump operation and overhaul as re-
quired.

18) Use fuel with 83 Oct. Rating (Research Method).
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Engine Misses While Idling.

POSSIBLE CAUSES

REMEDIES

1) Spark plugs dirty, damp or the gaps set too wide. 1) Clean spark plugs and adjust gap, as recommended under
« Spark Plugs».

2) Broken or loose ignition wires. 2) Check wiring cables for secure fastening on nuts and spark
plug inserts.

3) Burned or pitted breaker contact points, or set 3) Overhaul and adjust contact points, as recommended

with insufficient gap. under « lgnition Distributor ».

4) Coil or condenser defective. 4) Bench test coil and condenser and replace them, if required.

5) Weak battery. 5) Check battery state of charge using a hydrometer and
recharge battery, if necessary. Proceed as recommended
under « Battery ».

6) Distributor cap cracked. 6) Replace cap.

7) Distributor rotor contact worn. 7) Replace distributor rotor.

8) Moisture on electrical system wires. 8) Wipe cable terminals, if damp. If the whole cable insulation
is soaked, replace the cable.

9) Excessive play in distributor shaft or shaft cam 9) Rebuild ignition distributor and replace worn parts.

worn.

10) Burned, warped or pitted valves. 10) Overhaul cylinder head and replace valves. Proceed as
recommended under « Cylinder Head ».

11) Incorrect valve tappet clearance. 11) Adjust clearance, as recommended under « Rocker Arms ».

12) Incorrect carburetor idle adjustment. 12) Adjust idle speed, as recommended under « Carburetor ».

13) Improper carburetor float level. 13) Check and adjust float, as recommended under « Carbu-
retor ».

14) Poor compression. 14) Check compression using a pressure gauge; if pressure
is too low (below 113.8 to 128 p.s.i. - 8 to 9 kg/cm?), locate
causes and remove them.

NOTE - Compression check-up in each cylinder should be made in the following conditions:

— cold engine;

— correct valve tappet clearance;

— carburetor throttle valves wide open;

— fully charged battery;

— engine cranked by the starting motor.
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MISCELLANEOUS OPERATIONS

ENGINE REMOVAL AND

Raise car rear end and rest on stands Arr. 2002 bis,
placed under swinging arms.

Then proceed as follows:

— lift front compartment lid and disconnect bat-
tery positive terminal and fuel delivery pipe at tank;

— recline rear seat back forward over cushion;

— back out the two mounting screws of the floor
covering behind rear seat and take off the
covering;

INSTALLATION

— remove starter motor shroud by undoing its
five mounting screws (fig. 15);

— undo the two upper short screws fixing gear-
box-differential unit to engine;

— remove right central apron, under engine,
then the flywheel cover secured to gearbox;

— disconnect silencer by f{reeing its pipe at
exhaust manifold and the muffler at sump; remove
the gasket;

Fig. 14 - Sedan engine compartment: the engine central rear support is visible in the foreground.
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Fig. 15 - Starter shroud (accessible from inside the car).

To the left is visible the warm air inlet.

— drain cooling system by first taking off ra-
diator filler cap and then opening the cocks under
radiator and water pump. After this, remove the
radiator-to-water pump hose;

— disconnect the delivery pipe at fuel pump;

— disconnect the insufficient oil pressure indi-
cator sending unit cable and the excessive water
temperature indicator sending unit cable;

— at air cleaner, remove vent hoses and vacuum
advance line;

— take off cleaner and its gasket for carburetor
mounting ;

Fig. 16 - Engine compartment left view.

Fig. 17 - Taking off body rear end lower panel for engine
removal.

1. Sling Arr. 2069. - 2. Body rear end lower panel.

— disconnect: throttle control bowden after re-
moving its fastener and bowden cranked lever (on
cylinder head) after disinserting the cotter pin;

— disconnect carburetor starting device (choke)
bowden after slackening its nut;

— disconnect the High and Low tension cables
at ignition coil, and the two generator cables;

Fig. 18 - Engine removal.
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— disconnect the cylinder head water outlet-to-
radiator hose, after slackening its collar;

— apply engine sling Arr. 2069 and hook it up
to a hoist.

— undo the two lower long screws securing en-
gine to gearbox-differential unit;

— back out the engine rear central support
mounting nut; take off the washer, the cup and the
upper rubber pad;

— unscrew the two nuts, one on each side,
securing the bumper bar and ornaments to the
inner attachment brackets;

— back out the four nuts and two screws secur-

ing the body rear end lower panel and remove
the latter (fig. 17).

The engine is now free and may be taken out
(fig. 18).

The installation of engine does not involve any
particular difficulty. Reverse the instructions out-
lined for removal. Utmost care must be taken in
joining engine to gearbox-differential unit: the
clutch shaft must be inserted into splined hub of
driven member.

ENGINE DISASSEMBLY

For an easier performance of engine disassembly
operations, engine should be placed on revolving
stand Arr. 2204 and secured with clamps Arr. 2205/3
(figs. 19 and 22).

Operate as follows.

Arrange a suitable tray and remove the drain
plug from oil pan, leaving lubrication oil to drain
out thoroughly.

Drain the coolant from cylinder block, by screw-
ing up the tap underneath the water pump.

Loosen both nuts securing generator mounting
bracket to crankcase and slide off water pump and
generator drive belts.

Disconnect: generator and generator bracket,
water pump including fan and air conveyor (after

Fig. 19.

Engine installed on rotating stand.

Timing sprocket end view.

1. Rotating stand Arr. 2204. - 2. Arms
Arr. 22053,

sliding off water line from cylinder head connection
-use wrench A. 50013 to loosen collar retainer), by-
pass oil filter and clutch from flywheel.

Slide off or remove: vent pipes, fuel pump-to-
carburetor pipe, vacuum advance pipe, spark plug,
ignition distributor and excessive water tempera-
ture warning light sending unit cables.

Disconnect: air cleaner and ignition system wir-
ing harness assembly, carburetor, fuel pump (slide
off the control rod) and the ignition distributor
and vacuum advance assembly.

Slide off the oil dip stick.

Disconnect: cylinder head cover, exhaust man-
ifold (using wrench A. 8110), rocker arm and
shaft assemby, excessive water temperature warn-
ing light sending unit, oil pressure relief valve,
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low oil pressure indicator sending unit and cylinder
head water outlet elbow.

Slide off rocker arm push rods.

Disconnect: cylinder head (use socket A. 8302
to withdraw center hold down screw) and gasket,
then the oil pan from crankcase.

Using wrench A. 50022, remove spark plugs
from cylinder head.
Turn the twin beams Arr. 2204/1 of revolving

stand by 180°, so to reverse the engine.

Disconnect: timing gear cover (after removing
generator drive drive pulley), oil pump and shaft
assembly, flywheel, flywheel end cover and crank-
shaft oil seal.

NOTE - To prevent the flywheel from rotating
as crankshaft screws are removed, arrange tool
A. 60165 as shown in fig. 20.

Fig. 20 - Tool A. 60165 for flywheel retainment during instal-
lation on crankshaft.

1. Tool A. 60165. - 2. Flywheel.

Flywheel-to-crankshaft screws should be drawn up w'th 253 to
28.9 ft.lbs (3.500 to 4.000 kgmm) of torque.

Remove the timing gear and chain.

Turn the twin beams of revolving stand by 90v,
so to set the cylinder block right side up.

Remove connecting rod bearing caps and rod
bearing halves.

Slide off four piston-ring-pin-connecting rod and
bearing assemblies.

Seloo

Fig. 21 - Removing timing drive sprocket with universal puller.

1. Universal puller A. 40005. - 2. Timing sprocket.

Again, turn over the engine and set it upside down.

Remove main bearing caps, main bearing cap
halves and thrust rings from center bearing cap.

Remove crankshaft and withdraw bearing halves
from crankcase seats and thrust rings from center
bearing.

NOTE - During engine disassembly and overhaul
operations, take care to keep each set of rod and
main bearings separately.

Remove camshaft chain side bushing dowel
screw and withdraw camshaft and bushing. Center
and flywheel end camshaft bushings are still in
place on crankcase. Prior to removing these bush-
ings, perform inspections as outlined on page 61.

Slide off tappets from tappet seats.

Unfasten the cylinder block-crankcase unit from
revolving stand and advance it to the washing tank
as outlined on page 27 under « Cleaning ».

NOTE - If
from crankshaft using all-purpose puller A. 40005.

necessary, remove the timing gear
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ENGINE ASSEMBLY

Secure the crankcase to service revolving stand
Arr. 2204, using clamps Arr. 2205/3.

If they had been removed, install on crankcase:
both transmission case dowels, both crankshaft oil
seal cover dowels, flywheel end, oil pressure re-
lief valve components, the breather tube.

Install camshaft center and flywheel end bush-
ings. Bushings should be press fitted into bores
and reamed.

NOTE - For installation of bushings, follow pro-
cedure outlined on page 59.

Rotate the cylinder block on stand and set it
upside down.

Thoroughly clean main bearing bores and inserts
and position main bearing inserts in crankcase bores.

Install crankshaft, laying it on three bearings.

Install both thrust ring halves on center bearing.
Ring babbitt coated side should be turned toward
shaft shoulders.

Fit the center bearing cap together with the
other two thrust ring halves and remaining two
bearing caps.

Check clearance between main bearing halves
and journals, as outlined on page 46.

When clearance has been set within assembly
specifications, oil bearing halves and journals lib-
erally.

Fig. 22.

Engine installed on rotating stand.

Flywheel end view (clutch installed).

1. Rotating stand Arr. 2204. - 2. Arms

Arr. 2205/3.

Tighten main bearing cap screws with 44.8 ft.lbs
(6.200 kgmm) of torque and secure screws with
lock plates.

Attach connecting rods with pistons as outlined on
page 42, install piston rings using ring installer
A. 10114 and set ring gaps 1200 reciprocally apart.

With a brush, oil pistons and rings, then fit band
A. 60078, which should be tightened just to allow
piston to slide in.

Working from top of cylinder block, insert four
connecting rod-piston-ring assemblies into cylin-
der bores.

Connecting rod identification number, to match
with cylinder barrel, should be turned toward the
camshaft.

Rotate the cylinder block on service stand and
set it again upside down.

Slide in valve tappets.

NOTE - Rod bearing-to-crankpin journal clearance
has been inspected previously with crankshaft on
work bench, as directed on page 37.

Clean connecting rod bearing bores and inserts

and position connecting rod bearing inserts in
bores.

Oil connecting rod bearing inserts and crankpin
journals liberally.
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Fit connecting rod bearing caps and draw up
cap screw nuts with 16 ft.lbs (2.200 kgmm) of
torque, using a torque wrench.

See that connecting rod big end can move freely
on journal.

Fit chain end bushing on camshaft and slide
camshaft into crankcase bore and center and fly-
wheel end bushings which have been installed
previously.

Chain end bushing should be positioned in a
way that the hole on the bushing is lined up with the
hole on crankcase. When the bushing has been
centered correctly, tighten relevant dowel screw.

Try the camshaft through some turns to make
sure that it rotates freely on bushings.

Install the oil seal cover assembly, flywheel end,
on crankshaft, with the gasket between crankcase
and cover.

Install flywheel and draw up screws with 25.3
to 28.9 ft.lbs (3.500 to 4.000 kgmm) of torque,
using a torque wrench. Secure screws with lock
plates.

Fit gasket and assemble the oil pump, taking
care to mesh pump drive shaft gear with camshalft
gear. To facilitate assembly, smear the shaft gear
end and the gear with FIAT Jota 3 grease.

Secure the oil pump to the crankcase and check
the camshaft for free rotation and correct fit with
the pump shaft.

Fit the timing chain to the camshaft driven gear
and slide the driven gear on to the camshaft while
engaging the chain on the drive gear.

Secure the gear to the camshaft by means of
screw, plain washer and lock plate. Bend down
the lock plate on the screw. Screw tightening
torque: 38.3 ft.lbs (5.300 kgmm).

Place the timing gear cover gasket on crankcase
and install the timing gear cover, complete with
the crankshaft oil seal. Secure the cover with cover
SCrews.

Force the drive pulley on to the crankshaft and
secure with nut and lock plate.

Fit both oil pan gaskets on crankcase edge.
Position flywheel end and chain end gaskets in
place on oil pan, install the oil pan and secure with
screws, lock plate and toothed washers.

Rotate the engine on service stand and set it
right side up.

Fit the head gasket on crankcase and install the
cylinder head assembly, including: valves, valve
guides, valve springs, water outlet elbow, engine-
to-water pump circuit connection, exhaust manifold
and carburetor spacer with fuel discharge tube.

Secure the cylinder head, tightening in the order
and at the torque recommended on page 56. The
long screw in also to retain the excessive water

temperature indicator sending unit on head (the
plug-in socket should be turned toward the center
engine bearing and the sending unit centerline
should be parallel with the engine centerline). The
short screw must be inserted inside the carbu-
retor spacer.

Along with the screws are fitted the copper
washer, in touch with the cylinder head, and the
plain washer.

Install the rocker arm shaft assembly and secure
with nuts, toothed washers and plain washers. Rec-
ommended torque of shaft support nuts: 141/ ft.lbs
(2.000 kgmm). Adjust valve tappet clearance as
outlined on page 57.

Install the oil filter.

Fit the carburetor gasket, the carburetor shield,
the other gasket and eventually the carburetor on
carburetor spacer. Secure with nuts and toothed
washers.

Install the water pump assembly, including fan,
air conveyor, pulley and engine ground cable
(which is located between the top screw and washer
securing conveyor to water pump; CONvVeyor screw
tightening torque 18.1 ft.lbs (2.500 kgmm).

Place both seals between water pump and crank-
case and secure with screws and plain washers.

Slide fuel pump drive rod into crankcase seat.
Install the fuel pump, with interposition of gasket,
insulator and second gasket. Secure the fuel pump
with screws and toothed washers.

Install the generator, fit belt and tighten nuts.
Insert the distributor drive shaft and, after ar-

ranging the sector scale C. 661, set the timing mark
on flywheel at 10° advance on scale.

Connect ignition cables with distributor cap and
set distributor breaker with points beginning to
open. Secure ignition distributor to cylinder head;
the distributor screw is also to lock the fuel line
clamp.

Install the fuel line and connect it to the fuel
pump and carburetor. For easier mating of fuel
line with connectors, just heat the length of line
which will thread in. Tighten the fuel line-to-pump
clip.

Install spark plugs and connect with distributor
cables.

Install the cover gasket and place on cylinder
head cover.

Fit vent sleeves and vacuum advance tube.

NOTE - Prior to tying the engine to transmission
in place on vehicle, secure the clutch, including
the driven plate, to the flywheel and fit the upper
dust shield.
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CYLINDER BLOCK

Cleaning . . . . . . . . . ... ... ....
Checking Barrel Wear
Reconditioning Cylinder Barrels

Reboring with Stationary Reamer . . . . .
Reboring with Portable Reamer . . . . . .

Checking and Grinding Cylinder Head Seating Face .

Checking Camshaft Bushing Seats and Bushings
Checking for Wear and Reaming Tappet Seats
Lining Cylinder Barrels

The cylinder block is one iron casting with the
crankcase. Camshaft bushing bores, main bearing
bores as well as valve tappet holes are machined
on crankcase.

On crankcase are also machined jackets for coolant
circulation and proper mountings for fuel pump, oil
filter, water pump, oil pump and ignition distributor
drive shaft, oil vapour settling chamber, oil dip
stick, oil pressure relief valve and oil gauge send-
ing unit.

Cleaning.

After the engine has been disassembled, clean
the cylinder block-crankcase unit by immersing it
into a wash tank containing a water and soda solu-
tion which has been heated to 176° to 185¢ F (80°
to 859 C).
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Next raise the block and, using a pump, submit
it to a heavy jet of this solution to remove all oil
sediments, calcar deposits and dirt from oil pas-
sages.

Place the cylinder block on service stand and
complete cleaning by scraping any carbon deposits
which may still be present on cylinder head mating
surface. :

Thoroughly blow the cylinder block and espe-
cially the internal oil passages with compressed air.

Checking Barrel Wear.

Inspect cylinder barrels: if light scoring marks
are found, a reconditioning by very fine emery
cloth wrapped around reamer will suffice.

Once this operation is over, check if clearance
between maximum piston diameter and barrel

A=60,000+:60,010
B =60,010:60,020
€ =60,020:60,030

/ {st Measurement

71 2nd Measurement |
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3rd Measurement S_

\ \
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A=59,957 +59,967
B=59,967 59,377
C=59,977 59,3987

Diagram for checking cylinder and piston diameters.
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(fig. 36) is still within maximun allowable limit of
.0058"" (0,15 mm).

The measurement of barrel diameter must be
taken lengthwise and crosswise at three different
heights (fig. 23).

The dial indicator must first be set to zero using
ring gauge C. 631.

If max. wear or ovalization does not exceed
.0059" (0,15 mm) barrels may be honed, otherwise
they must be rebored.

Fig. 24 - Measuring cylinder barrel diameter.

1. Dial indicator C. 687. - 2. Ring gauge C. 631 for dial indicator setting.

Both honing and reboring operations must be
carried out to the values corresponding to spare
piston oversizes, to ensure correct clearance
between parts, i. e., .0013” to .0021" (0,033 to
0,053 mm) as tabulated on page 29.

As may be seen in the table, cylinder barrels
are subdivided into three classes depending on
their diameters: identification code letters A, B
and C, must be stamped on crankcase lower edge
near the cylinder to which they refer (fig. 25).

Fig. 25 - Crankcase bottom view.

Arrows point to the letters stamped on crankcase bottom edge
to indicate the barrel class in relation to diameter.

Fig. 26 - Grinding the cylinder on stationary grinder.
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CYLINDER BARREL DIAMETERS AND PISTON OVERSIZE DIAMETERS MATCHING DATA

! !

i PISTON DIAMETER
OVERSIZE 1CLASS (at skirt bottom on axis perpendlcular to pm) CYLINDER BARREL DIAMETER FIT CLEARANCE
A 2.3605" to 2.3609" (59,957 to 59, 96'1 mrn) 2.3622'" 10 2.3626" (60,000 to 60,010 rarn)
5 ; 0013 to 0021
Standard B 2.3609"to2.3613" (59,967 to 59, 977 mw 23626702 3630 (60, 010 to 60,020 rmm) (0,033 to 0,053 mum)
c 2 3613’ t0 2.3617" (59,977 to 59, 987 mm)  2.3630" to 2.3634” (60,020 10 60,030 mm)
. A 2.3684” to 2.3688" (60,157 to 60, 16'] ram) z 3701" to 2.3705” (60, 200 to 60, 210 )
078" ; 5 ) .0013” to .0021"
O2mm B 2383871023692 (60,167 to 60, 177 mm) | 2.3708" to 2.3709 (60,210 to eo,zzo ) (0,033 to 0,083 o)
c 2 3692 to 2. 3696 (60,177 to 60,187 mm) | 2.3709” to 2.3713" (60,220 10 60,280 mm)
A 237627 to2. 3’166” (60,357 to 60, 367 mm) | 2. 3779” to 2.3783" (80,400 to 60,410 mm)
0157" 5 5 ©.0013” to .0021"
Odmm B 2786”10 2.3770" (60,367 to 60,377 mm) | 2.3783" to 2.3761" (60,410 to 60,420 rm) (0,033 to 0,053 amm)
C 23107102 3774" (80,377 to 60,387 mm) 2. 3787” t0 2.3791" (60,420 to eo 430 mm)
A 2 3841’ to 2.3845" (60, 557 to 60,567 rmn) 2. 3858” to0 2. 3862” (60, 600 to 60,610 mm)
0236" ) , > B .0013" to .0021"
(0,6 mm) B 2.3845"to 2.3849" (60,867 to 60,577 mm)  2.3862" to 2. 3866 (60,610 to 60,620 mm) (0,033 to 0,083 1)
C | 2.3849”102.3853" (60,577 to 60,587 mm) ~ 2.3866" to 2.3870" (60,620 to 60,630 mm) 7
- ) A 2 3920 to 2.3924" (60, 757 to 60,767 mm) 2. 3937 to 2. 3941“ (60,800 to 60, 810 mm)
0315’ ) / ) 0013 to .0021”
(0,8 ) B 2.3924”t02.3928” (60,767 o 60,777 mm)  2.3941” to 2.3945” (60,810 to 60,',839 rar) (0,082 o 0,083 gram)
C | 2.3928" to 2.3932" (60,777 to 60,787 mm)  2.3945” to 2.3949" (60,820 to 60,830 mm)

Also pistons are subdivided into three classes.
Therefore, every barrel and relevant piston must
always be of the same class.

Max. reconditioning limit for barrels is .0315"
(0,8 mm), after which barrels must be lined.

For details, refer to relevant chapter on page 31.

Lower tool carrier head into barrel while keep-
ing the plunger depressed with fingers to prevent
its striking against cylinder edge. Stop head when

Reconditioning Cylinder Barrels.

When stock to be removed is not excessive,
for instance .0089"" (0,15 mm), lapping is sufficient.

After taking suitable measurements to establish
the exact diameter to which barrels must be lap-
ped, install and clamp the cylinder block on fixture
on lapping machine table.

Lap barrels first with a set of medium-grain
stones, then with a fine-grain stone set.

To obtain best possible smoothness, polish with
very fine grade emery cloth wrapped around the
honing tool.

Lapping must be carried out on all cylinders.

Reboring with Stationary Reamer.

If barrel wear is greater than .0059" (0,15 mm)
cylinders must be rebored on a stationary reamer.

Install crankcase on reamer table and proceed
as follows:

Fig. 27 - Detail of cylinder barrel grinding.

Insert the spindle tool holder head in barrel.
This head is provided with a centering device
(fig. 28) consisting of a lever linked to a dial gauge.

plunger reaches the spot chosen for trueing, start
tool splindle at minimum speed and check trueing
on dial gauge (fig. C0).
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By the horizontal table control handwheel reduce
dial pointer fluctuations to & minimum and then, by
the other handwheel, stabilize pointer on zero read-

Fig. 28 - Centering cylinder barrel before grinding.

1. Centering plunger. - 2. Tool projection adjustment screw.

ing or, in case barrel is out-of-true, bring reading
down to the out-of-true value.

Having thus centered the spindle, lock table in
position by its control lever; next, raise tool head,
remove dial plunger and by the tool setting device
adiust tool to the diameter chosen.

Fig. 29 - Measuring tool projection for barrel grinding.

1. Wrench for tool projection adjustment. - 2. Tool. - 3. Micrometer.

The tool setting device consists of a micrometric
gauge having a long anvil which must be inserted
in tool head up to the micrometer screw (fig. 29).

Holding gauge well against tool head, by turning
gauge slowly bring its measuring plunger in contact
with tool tip.

The micrometer reading plus the constant figure
marked on tool head will give immediately the
diameter obtainable with tool as it has been set.

To prevent clogging by boring cast-iron dust,
the micrometer anvil hole in tool is blanked by a
plug which should be removed only with the special
wrench provided in the tool kit.

Tool adjustment to the desired diameter figure
is controlled by screws; screws are also provided
to lock tool in position.

Once tool has been set as described, start ma-
chine into operation.

When reboring is completed and .0015"" to .0019"
(0,04 to 0,05 mm) of stock has been left, hone and
polish with very fine grade abrasives as described
previously.

Fig. 30 - Cylinder reboring on stationary machine.

Reboring with Portable Reamer.

Install portable reamer M. 111 on cylinder block
and lower into barrel the centering head fitted to
reaming bar.

Expand head blades, center spindle to barrel,
then set reamer on cylinder block.

As described previously, take measurements to
determine to which diameter the barrel must be
brought.

Adjust tool and set reamer into operation. After
reaming, polish as already described.
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Checking and Grinding Cylinder Head
Seating Face.

The cylinder block to cylinder head faying surface
may be found deformed: hence, it is advisable to
check its flatness by coating a surface plate with
lampblack and dragging cylinder head along the
coating. Spots needing grinding will thus show
clearly.

The grinding of seating face should be done on
a surface grinder.

If not available, filing will do.

Operate in such a way as to obtain proper flat-
ness by removing the least possible amount of
material.

NOTE - Cylinder head mating surface can be also
inspected for level using a straightedge and a
feeler gauge as shown in fig. 31.

Straightedge should be placed at both diagonal
lines of cylinder block face; also centrally, in
longitudinal direction.

Checking Camshaft Bushing Seats and
Bushings.

Camshaft center and flywheel end bushings are
installed into seat in crankcase with a pinch fit,
whereas clearance is left when installing chain
end bushing.

Center and flywheel end bushings are selected
into three classes according to their outer diameter:
A, B and C. The same applies to their crankcase
seats. Whenever bushings are serviced, see
that there is always pinch fit between parts to
prevent bushings from floating in their bores in
operation.

Moreover, check the inside face of bushings for
wear and make sure that clearance between bush-
ings and camshaft supports is not in excess of
limits specified on page 61.

For procedure relating to this inspection and
fitting specifications, see page 59 under the heading
« Carashaft ».

Checking for
Tappet Seats.

Wear and Reaming

If while servicing the engine an excessive tappet-
to-seat wear is noticed (.0031"" - 0,08 mm) this calls
for a reconditioning which must be carried out as
follows :

— measure tappet seat diameter to find out the
exact amount of reaming required. In fact, tappets
are supplied as spares in two oversizes: .0020"
and .0039" (0,05 and 0,10 mm).

3

Fig. 31 - Checking crankcase top face.

If tappets to be fitted are .0020"" (0,05 mm) oversize
use reamer U. 0318/1 while for the .0039" (0,10 mm)
oversize tappets use reamer U. 0318/2 (fig. 32).

By proceeding as outlined above, the recom-
mended .00039"" to .0018 (0,010 to 0,046 mm)
clearance will be obtained.

For further data on tappets, refer to the relevant
paragraph on page 63.

Lining Cilinder Barrels.

Max. reboring allowable for a cylinder in excess
of standard diameter, also in relation to piston over-
sizes, is .0315" (0,8 mm).

Fig. 32 - Reaming pushrod seats with reamer U. 0318/1 (1st over-
sizing) or U. 0318/2 (2nd oversizing).
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When this limit must necessarily be exceeded, Fig. 33. -
the lining of cylinder barrels must be carried out I. D. and O. D. of spare i"e
in accordance with the following: liner before assembly. | i

— rebore cylinder barrels to a diameter of iE 60,000 |
2.5169" to 2.5177'" (63,93 to 63,95 mm) (fig. 34); - ; 60.010 |

— press fit liners: these must have an O. D. of 60,010 , ;
2.4803" to 2.5204"' (64,000 to 64,018 mm) and an : " 60,020 |
I. D. of 2.3425" to 2.3499" (59,500 to 59,690 mm) ; : // (60,020 ‘
(fig. 33); : ¢ 60,030 \

__ grind and polish liners: bring I. D. to 2,3622" —— 4 ; \
to 2.3634'" (60,000 to 60,030 mm) at the same time *"’*l 59 690 , |
bearing in mind the classes - as for the standard : g : J
crankcases - that is: ﬁ

1< !
A = 2.3622" to 2.3626"" (60,000 to 60,010 mm); : g .
: 63.93
B — 2.3626 to 2.3630" (60,010 to 60,020 mm); - ,_
C = 2.3630" to 2.3634"" (60,020 to 60,030 mm); e
ig. 34.

— hone slightly the cylinder block top after Barrel diametor for instal.
press—ﬁttmg the liners. 64,000 lation of spare liner and

= " les4,018 [ T liner 1. D. to be obtained

Liners must be press-fitted using an arbor with after assembly.

the aid of plate A. 60082, after cylinder walls and

the outer face of liners have been oiled. Liners are also supplied as spares oversized
By fitting the liners, standard piston may again by .00157" (0,04 mm) on the outer diameter: 2.5212"

be used and subsequently, up to a max. wear of to 2.5220"" (64,040 to 64,058 mm).

.0315" (0,8 mum), oversize pistons can be used Fit clearance between liner and barrel should

following a reboring of liners. be: .0019” to .0035" (0,050 to 0,088 mm).

/“( / / /@_—/
H 7 N ]
; 7
/ ’/ ’

/| S/

; g 'R el
g ¢ 1 | A=60000<60.010 | Nt
/ % ’ / A0
. 111 |B=60010=60020 1
: v 111 c=60020- 60,030 |~ /
10 Y I B ] %
(E, > 3 J’)j 4
/
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5
-©
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(@
I
-
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Fig. 35 - Longitudinal section of crankcase through cylinder barrels.
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PISTONS - PINS - RINGS

Cleaning, Inspection and Repair .
Installation

Light alloy pistons are of the flat top, oval taper
design.

Max. diameter is at skirt base on axis perpen-
dicular to piston pin hole.

Also pistons, as liners, are subdivided into three
classes, based on their skirt diameter: A, B and C
(fig. 37); pistons must always be fitted in liners
of the same class.

First compression ring and second oil scraper
ring are of special cast iron; third radialslot oil
scraper ring is of steel.

Steel piston pin. Fit clearance between barrel
and piston, measured on axis perpendicular to
piston pin bore, must be:

— at skirt top: .0025" to
0,085 mumy);

— at skirt bottom: .0013” to .0020"" (0,033 to
0,053 mm).

When servicing pistons, always remember to
decarbonize piston tops, ring grooves and rings;
check barrel to piston clearances which must never
exceed .0059" (0,15 mm); if clearance is greater,
in which case liners need reboring, install oversized
pistons.

As spares, pistons are supplied in the following
oversize classes:

.0033"" (0,065 to

33
...................... page 33
...................... » 36

Fig. 36 - Checking piston-to-barrel clearance with feeler gauge
C. 316.

Cleaning, Inspection and Repair.

Piston skirt wear must always be added to barrel
(or liner) wear to find the actual clearance between
the two parts.

Clearance may be checked either by measuring

.0078" .0157" .0236" .0315” piston and barrel diameters or by using one of the
0,2 mm) (0,4 mum) (0,6 mm) (0,8 mm) blades of feeler gauge C 316 (fig. 36).
59,9251 /59,935] 59,945 3,911 [2,478] [2.478 3,957 [2,515] [ 2,535
59.935| 59.945] 59,955 3,937| {2,490 | 2,490 3,972 |2.530| | 2,550
| . Lol
| - - ||
[ o] B ; g | } l jnt 1T 1 ! E
g 3| R [ 1 i I
s = e 8 ! ’ 14
[;zzzo—_—:_—.:()::xr;1 1 2_4;_. = | i o I T I { o
i
17,9831
@ @ | Ty 17,988
‘ 17.995| - ! 1
- 17,990 l o
( ]
’ 59,957 859.967 59,977
i— 59.967| 59,977 59.987

Fig. 37 - Piston, piston pin and piston rings main data.
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Fig. 38 - Checking piston ring-to-groove clearance with gauge
C. 316.

When pistons need not be replaced, check ring-
to-groove clearance (fig. 38) after decarbonizing,
and make sure it still falls within the values tabu-
lated on page 35.

Before fitting rings on pistons, with the specially
designed installer A. 10114, it is essential to place
rings in cylinder to check gap clearance (fig. 39)
which must result as tabulated on page 35; should
this not be true, a reconditioning must be carried
out using grinder A. 10650 (fig. 40). If found
necessary, replace.

The slotted oilscraper ring ends must instead be
in contact.

The first two rings are supplied as spares in the
same oversize classes as pistons, i. e.:

.0078" .0187" .0236"
0,2 mm) (0,4 mm) (0,6 mm)

.0315"
(0,8 mm)

The radially slotted oilscraper ring is supplied
also in the .0157"” (0,4 mm) oversizes.

Check that piston pin-to-boss is a pinch fit as-
sembly. Should a clearance be found, restore
bore roundness using expansible reamer U. 0320
to adapt bore to oversize of piston pin being in-
stalled (fig. 41).

Pins are supplied as spares with .0078"' and .0197"
(0,2 and 0,5 mm) O. D.

Fig. 39 - Checking ring gap, with ring in cylinder, using feeler
gauge C. 316,

Fig. 40 - Grinding piston ring ends with grinder A. 10650.

PISTON PIN OUTER DIAMETERS

Oversizes
Standard ‘*‘ Ty T e
.0078" (0,2 mm) .0197” (0,5 mm)
.7085" .7164" .7282"
(17,995 mm) (18,196 mm) (18,496 mm)
7084 7162" 1 7280”
(17,990 mm) (18,190 mm) § (18,490 mm)

Pin-to-bore pinch fit must be: .000078"’ to .00051"
(0,002 to 0,013 mm).

Fig. 41 - Reboring piston boss by means of expansible reamer
U. 0320.
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Fig. 42 - Removing piston with striker A. 60083.

1. Piston pin. - 2. Piston. - 3. Connecting rod. - 4. Striker A. 60083 for
pin installation and removal.

Install pins after heating pistons in an oven or in
hot water at 176°F (80¢ C) to expand boss bore
and facilitate pin insertion.

E——
Fig. 44. @ THISTON
. '] ‘Y EXPANSION
Diagram for con- SLat
necting-rod-piston CAMSHAFT 4
set matching and -] <

installation in en-

|
gine. : \%

C/ROD PAIRING
NUMBERS

@

To install and remove pins, use special striker
A. 60033 (fig. 42).

The four pistons installed in an engine must have
the same weight within a tolerance of .14 oz (4 grams)
otherwise engine running balance is compromised.

Fig. 43 - Fitting piston rings with installer A. 10114.

Fig. 45 - Inserting piston in barrel with inserter A. 60078.

PISTONS - PISTON RINGS - PINS AND CYLINDER BARRELS DATA

— at skirt top
— at skirt bottom .

Piston pin-to-bore

Rings-to-groove lands:
— lst ring: compression
- 2nd ring: oilscraper . . . . . . . .
— 3rd ring: oilscraper with radial slots

Ri ap, with rings in barrel )
g gap nnd t radially slotted oilscraper

Piston diameter to cylinder barrel, on plane perpendicular to pin:

y compression and oilscraper .

FIT CLEARANCES WEAR LIMITS

.0025"" to .0033" (0,0éS to 0,085 mm) ‘ .0098” (0,25 mm)
.0013"" to .0020"" (0,033 to 0,053 mm) | .0059" (0,15 mm)

Pinch fit of .0078" to .00058"
(0,02 to 0,013 mm) at all times

.0017" to .0028" (0,045 to 0,072 mm) .0089” (0,18 mm)

.0010"" to .0020"" (0,025 to 0,052 mm) .0089” (0,18 mm)

.00078 " to .0024" (0,020 to 0,061 mm)  .0059" (0,15 mm)

0078 to .0137"" (0,20 to 0,35 mm) L0197 (0,50 mm)
none
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Installation.

Piston must always be installed with slot turned
toward engine right side (as seen from timing
drive end), i.e. on side opposite the camshaft
(fig. 44). .

The installation of pistons is facilitated by using

piston inserter A. 60078 (fig. 45) which keeps rings
tight in their grooves.

To match pistons with connecting rods, see in-
structions under « Connecting Rods » (page 37); the

50000
OOoOOO

noa

piston-connecting rod set must be checked for
correct alignment on fixture C. 627: if any incor-
rectness is found, check connecting rod ends center-
to-center parallelism as directed on page 4l.

Pistons must always be removed or installed
from cylinder block top, otherwise the operation
will be impeded by crankshaft supports.

Fig. 46.

Engine cross section through
cylinder, valve gear, fuel pump
control and water pump.
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CONNECTING RODS AND ROD

Checking Rod Bearings and Bearing-to-Crankpin Journal Clearance
Connecting Rod ldentification . . . . . . ... ..

Checking and Replacing Bushes
Checking Connecting Rod Weight
Checking Alignment . . . . . . . ... ......
Piston-Connecting Rod Assembly and Installation

Connecting rods must be checked for:

— condition of bearings and clearance of bear-
ings to crankpins;

— condition of bushes and clearance of bush-
ings to piston pins;

— weight;

— alignment of big end to small end bores.

Checking” Rod Bearings and Bearing-
to-Crankpin Journal Clearance.

Examine the internal face of bearing halves. If
light scratches are noticed, it will be possible to
remove them using an extremely refined grinding
wheel. Conversely, should bearings show deep
notches or evident signs of wear, they must be
replaced. As a matter of fact, according to a well
known motoring service rule, it is not possible
refacing babbitt layer in thin wall bearings.

After bearing halves have been ascertained to
be in good condition, inspect clearance between
rod bearings and crankpin journals.

A new method of bearing. clearance inspection
has been lately introduced in workshop procedure,
namely the «Plastigage » calibrated thread, for re-
placement of cigarette paper method.

Clearance is determined through the amount of
thread flattening.

« Plastigage » calibrated thread is supplied in sev-
eral diameters according to the value of clearance

BEARINGS

............. page 37
....................... » 39
....................... » 39
....................... » 40
....................... » 41
....................... » 42

Fig. 47 - Detail of connecting rod.

under inspection. Thread is contained in proper
envelopes (fig. 48) on which the following data are
stamped: the type of thread, the clearance range
and the graduation scale of the flattened strip at
its widest point, to determine the amount of clear-
ance.

To check clearance, proceed as follows:

— wipe the oil from all crankpin journals and
rod bearing inserts;

RRas 20 3i 3 qeat SR qsc s BEagf 3403 u:w{“_ i neaRE R AT : GERE
£z A CLEARANCE RANGE IN. MILLIMETERS SEE "oTHEr sioe For SICAti IN I
AL RS R T e f:f 'I'Y PE -l 025 10,076 O
s e — :
CALIBRATED STRIP
Fig. 48 - « Plastigage» calibrated strip for bearing insert-to-crankpin journal clearance inspection, and envelope with

graduation scale.
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Fig. 49 - « Plastigage » position for bearing insert-to-crankpin
journal clearance inspection.

1. Connecting rod. - 2. Crankshaft. - 3. Connecting rod cap. - 4. Bear-
ing insert. - 5. Plastigage strip.

— install bearing inserts on connecting rods and
rod caps;

— match connecting rods with crankpin journals,
according to their identification numbers;

— place a piece of Plastigage type PG-1 the full
width of the bearing insert, along the crankshaft
longitudinal axis (fig. 49);

— fit the bearing cap and draw up the nuts
with 16 ft.lbs (2.200 kgmm) of torque, using a
torque indicating wrench;

— remove the bearing cap. The Plastigage will
be found adhering to either the bearing shell or
the crankpin and it will have developed a rectan-
gular section as it was flattened from tightening
action (fig. 50);

— to determine the actual clearance between
crankpin and bearing shell, compare the width of
the flattened Plastigage at its widest point with
the graduations on the envelope (fig. 51). The
number within the graduation on the envelope
indicates the bearing clearance in thousandths of
a mm.

If clearance is within the tolerance range of .0005"”
to .0022"" (0,012 to 0,057 mm) which is the assembly

Fig. 50 - Evidence of « Plastigage » strip flattening after as-
sembly of rod cap to connecting rod and crankpin journal.

1. Rod cap. - 2. Bearing insert. - 3. Plastigage strip.

clearance, or it reads less than .0039" (0,10 mm),
max. wear limit, bearing shells can still be used
without touching crankpin journals.

Conversely, should clearance be in excess of
the above, bearing inserts must be replaced by
undersized ones and crankpin journals ground as
outlined on page 42.

THICKNESS OF CONNECTING ROD BEARING

HALVES
Undersizes
Standard '

bearing .01~ .02” ‘ .03” i .04
(0,254 mm) (0,508 mm) (0,762 mm) (1,016 mm)

.0605"" .0655' .0708"" .0755"" .0805"
(1,537 mm) (1,664 mm) (1,791 mm) (1,918 mm) (2,045 mm)

.0607" .0657" .0707"” 0787 .0807"
(1,543 mm) (1,670 mm) | (1,797 mm) | (1,924 mm) (2,051 mm)

Connecting rod bearing bore diameter: 1.5003"
to 1.5008" (38,106 to 38,119 mm).

Fig. 51 - Checking bearing insert-to-crankpin journal clearance
by comparing width of flattened « Plastigage »

1. Rod cap. - 2. Bearing insert. - 3. Plastigage strip. - 4. Piece of
envelope with graduation scale. - 5. Bearing insert-to-crankpin
journal clearance reading.

CRANKPIN DIAMETERS

Undersizes

Standard

01" ! .02 .03” .04
(0,254 mm) (0,508 mm) (0,762 mm) (1,016 mm)
1.3775" 1.3675" 1.3575" 1.3474" 1.3376"

(34,988 mm) (34,734 mm) (34,480 mm, (34,226 mm, (33,972 mm)

1.3783" 1.3683" 1.3583" 1.34827 1.3384"
(35,008 mm) (34,754 mm) (34,500 mm) (34,246 mm) (33,992 mm)
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NOTICE

Plastigage type PG-1 enables clearance inspection
up to .0030" (0,076 mm). Therefore, should in-
spection indicate no flattening of Plastigage strip,
the procedure should be repeated using Plastigage
type PR-1, which enables clearance inspection up
to .0060"” (0,152 mm).

It will be thus possible to determine whether actual
wear is or not in excess of .0039"" (0,10 mm) limit.

Connecting Rod ldentification.

Each connecting rod of a set is stamped both on
cap and on stem (fig. 53) with a number relating
to the cylinder in which it is to be fitted.

When installing replacement rods stamp them
with numbers from 1 to 4 in the position shown in
fig. 52. On connecting rods 1 and 3 numbers 1
and 3 must be stamped on one side while on con-
necting rods 2 and 4 numbers must be stamped on
the opposite side. At assembly, all numbers must
face the camshaft side of engine (fig. 44).

Fig. 52.

Numbering connecting
rods.

Letter A indicates the side
where numbers must be
stamped for connecting
rods of cylinder Nos. 1
and 3. - B, the side where
numbers must be stamped
B for connecting rods of

A i(\j / cylinder Nos. 2 and 4.

Note the offset position of
bearing bores to connecting
rod arm.

39

Fig. 53 - Connecting rod-piston set.

Note position of piston expansion slot with respect to connecting
rod numbering indicated by arrows.

Checking and Replacing Bushes.

Small end bushes must be press fitted and inter-
ference between bush O. D. and small end bore
must be .0011” to .0036"" (0,028 to 0,091 mm).

Check inner surface: if any sign of ovalization or
damage is noticed, recondition the bush.

Clamp tool A. 60077 in a vise and secure the
connecting rod big end to it. Reface small end
bush using expansion reamer U. 0320 (fig. 56).

The inrer diameter must be brought to .7164" -
.7166"" (18,197 - 18,203 mm) or to .7283" - .7285"
(18,497 - 18,503 mm) according to whether an .0078"
(0,2 mm) or .0197” (0,5 mm) oversize piston pin
must be fitted.

CONNECTING ROD SMALL END-TO-BUSH PINCH FIT

Connecting rod small end diameter

.7850"" to .7863"" (19,939 to 19,972 mm) |

Bush outer diameter 1

874" to .1882” (20,00 to 20,03 mm) l

Pinch fit

.0011”" to .0036"" (0,028 to 0,091 mm)

BUSH-TO-PISTON PIN FIT CLEARANCE

I.D. OF PRESS FITTED AND
REAMED BUSH

.7087"" to .7088""

Standard (17,997 to 18,003 mm)

.0078" oversize
(0,2 mm)

1164 to .71166"
(18,197 to 18,203 mm)

0197 oversize
(0,5 mum)

1283 to .7285"
(18,497 to 18,503 mm)

PISTON PIN DIAMETER i CLEARANCE

.7086"" to .7084"
(17,996 to 17,990 mm)

.00004" to .00051"
(0,001 to 0,013 mm)

7163 to .7162"
(18,196 to 18,190 mm)

.00004"” to .00051"
(0,001 to 0,013 mm)

.1282"" to .7280"
(18,496 to 18,490 mm)

.00004"" to .00051""
(0,001 to 0,013 mm)
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19,939 20,000| |
19,972 20,030
17,996 17, 997
17,990 18,003
1,637
1,543
I
38,106
' 38,
i

Fig. 54 - Main data for connecting rod, bearing, bush and pin.

At the above values, the standard piston pin-to-
bush fit clearance of .00004"" to .00051" (0,001 to
0,013 mm) will be maintained.

In case bushes must be replaced, operate as
follows :

— Take off old bush using remover A. 60076.
— With the same tool install new bush (fig. 55).

— Using reamer U. 0320 ream bushing I.D. to
.7087"" to .7088" (17,997 to 18,003 mm). With such
an I. D. a standard piston pin may be fitted.

Checking Connecting Rod Weight.

All four connecting rods in an engine must have
the same weight, with a 4 .1 oz (4 3 grams) tol-
erance.

The checking must be carried out on a double-
scale balance with zero at center.

Fig. 55.

Installing connecting rod
bush by striker A. 60076.

1. Striker A. 60076, bush installation and removal. - 2. Small end
bush. - 3. Connecting rod.

Fig. 56 - Reboring connecting rod small end bush with expan-
sible reamer U. 0320.

Max. permissible weight difference between
lightest and heaviest connecting rods is .2 oz (6
grams).

If the weight difference does not fall within the
tolerance range remove excess material by grind-
ing on cap lower end.

Fig. 57 - Checking the connecting rod alignment on fixture
C. 627.

The shaft on which connecting rod big end is fitted is expansible.
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Checking Alignment.

Use fixture C. 627. Insert connecting rod big
end on stub shaft of fixture, insert piston pin in
small end bore end then rest checking square
on piston pin (fig. 57).

Misalignment is revealed by the gap existing
between square and vertical plane of fixture.

If connecting rod is found misaligned, straighten
by clamping rod in a vice and using forked lever
A. 10029 (fig. 58).

Fig. 58 - Straightening connecting rod stem with forked lever
A. 10029.

Replace connecting rod if misalignment is exces-
sive.

Before installing connecting rods in engine it is
advisable to check the connecting-rod-piston as-
sembly (fig. 89) by the same fixture used to check
alignment of connecting rod alone.

Fig. 59 - Checking the alignment of piston-connecting rod
set on fixture C. 627.

Tightening torque for connecting rod cap bolts
is 16 ft Ibs (2.200 kgmm).

Fig. 60 - Crankcase longitudinal section through crankshaft.

Note the relative positions of connecting rods and main bearings.
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Fig. 61.

Tightening connecting rod cap nuts by means

wrench.

torque

Torque specification: 16 ft.lhs (2.200 kgmm).

Piston-Connecting Rod Assembly and
Installation.

Connecting rod and piston must be assembled in
such a way that the number stamped on connecting
rod stem and cap faces the side opposite the slot
in piston skirt.

Since the connecting rod bush centerline is
.0984"" (2,5 mm) out of center with respect to con-
necting rod stem centerline, the connecting rod
must be so installed that the portion out of center
is positioned opposite the main bearing (fig. 60).

Correct assembly is assisted by the number
bearing reference to the cylinder, stamped on the
connecting rod. This number must face camshaft.

This stresses the importance of a correct stamp-
ing of connecting rods with the cylinder reference
number (see page 38 and figs. 52-53). This way,
the slot in piston skirt will face the side opposite
the camshaft (fig. 44).

CRANKSHAFT AND MAIN BEARINGS

Soundness . . . . L L L e e e e e e e e e e page 42
Checking and Grinding Journals and Crankplns ....... e e e e e e e » 42
Flywheel and Ring Gear . . . . . . . . . . . . . ... .... e e e e e e » 45
Checking Crankshaft Balance . » 45
Checking Journals and Crankpins A||gnment ........ » 45
Cleaning Oil Galleries e e e e e e e e e e » 46
Checking Main Bearing Shells and Main Bearlng to- Crankshaft Bearmg Journal Clearance . » 46
Checking End Play . . . . . . . . . . . . . .. .. 0. » 48
Bearing Installation . . . . . . . . . . . .. e e e e » 48
Tightening Procedure . . . . . . . . . .. .. .. e e e e e e e » 49
Oil Seal Gaskets . . . . . . . . . . ... ... ... ... e e e e e e » 49
Pilot Bush . . . . . . . . . e e e e » 49

Steel, three-bearing crankshaft with babbitt-lined
thin-wall main bearings and two thrust washers on
front support.

Wash crankshaft carefully and inspect for:
— soundness;

— roundness and wear, of journals and crank-
pins;

— balancing;
— alignment of crankpins and journals;

— cleanliness of oil galleries.

Soundness.

Replace shaft if cracked in any point because
soundness is an essential requisite for safe and
good operation.

Checking and Grinding Journals and
Crankpins.

Inspect journals and crankpins:
marks are noticed,

if light scoring
reface by a very fine stone
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Fig. 62.

Data of crankshaft and
main bearings.

20,370
20,624

34.988|
35.008

—

150,790
50.810
22,529 20,370
22,783 20,624

1

1,835
1,841

(carborundum); if remarkable out-of-round (more
than .0020” = 0,05 mm) or deep scoring marks are
noticed, regrind journals and crankpins using the
specially designed grinder (fig. 63) and fit suitable
undersize bearings.

Undersize bearing classes are charted on page 46.

Before regrinding, measure each journal and
crankpin by micrometer to determine the diameter
to which journals and crankpins must be reduced.

Fit clearances are:

— crankpin-to-connecting rod bearing: .00047"
to .00225"” (0,012 to 0,057 mm);

— journal-to-main bearing:
(0,015 to 0,060 mm).
Replacement main and rod bearing half undersize

.00089"" to .0023"

range: .01 - .02"" - .03"" - .04’ (0,254 - 0,508 - 0,762 -
1,016 mm).
JOURNAL DIAMETERS
Undersizes
Sandard 5 g | 0 | oa
(0,254 mm) (0,508 mm) j (0,762 mm) (1,016 mm)
1.9996” 1.9796" 1.9696" 1.9595"

1.9894” t |
(80,790 mum) | (50,536 mum) | (50,282 mum)| (50,028 mm)’ (49,774 mm)

2.0004" 1.9902" | 19804 1.9704” | 1.9603"

(80,810 mm) | (50,566 mm)' (50,302 mm); (50,048 mm)' (49,794 mm)
| |

l

CRANKPIN DIAMETERS

Undersizes

Standard o1 : 027 03 .04
(0,254 mm) | (0,508 mm) (0,762 mm) (1,016 mm)
i ; T
1.3775" 1.3675" 1.3575” | 1.3474" 1.3376"

(34,988 mm) |(34,734 mm)‘(34,480 mm) (34,226 mm); (33,972 mm)

1.3783" 1.3683” | 1.3583” | 1.3482" 1.3384"
(35,008 mm) ;(34,754 mm) (34,500 mm) (34,246 mm) (33,992 mm)

Fig. 63 - Reconditioning crankpins and journals on grinder,



4 FIAT - 600-600 D SEDAN AND MULTIPLA

Fig. 64 - Crankshaft and adaptors for mounting on grinder.
1 and 2. Flange and bush set of fixture A. 60080.

Journal and crankpin regrinding must be per-
formed to obtain, depending on extent of wear, the
corresponding diameters given in the two tables
aside without altering crankshaft radii (see figs. 66
through 69).

After regrinding install the corresponding un-
dersized bearing halves.

To load crankshaft on grinding machine, use
fixture A. 60080 consisting of two adaptor items
(fig. 64):

— one must be inserted on crankshaft front end
tang, to avoid possible damages caused by the
tool clamp;

— the other must be applied on flywheel mount-
ing flange and carries the seat accomodating the
tail center.

Make sure crankshaft is perfectly centered as this
is an essential condition to obtain the correct align-
ment of crankpins and journals (fig. 65).

Grinding with a rather fine grain stone should
result in perfectly smooth surfaces and must give
diameters falling within the tolerance ranges spe-
cified in the tables.

Fig. 65 - Crankshaft centering on grinder.

On central journal is fitted the dial indicator to check centering.

1 and 2. Flange and bush of fixture A. 60080 for crankshaft instal-
lation on grinder.

After the subsequent honing of said surfaces,
wash crankshaft very carefully to remove all pos-
sible abrasive metal particles.

CRANKSHAFT RADII DATA

Fig. 66.

Rear journal specified radii
(timing sprocket end).

Fig. 67.

Front journal specified radii
(flywheel end).

Fig. 68. 4

Central journal specified radius.

/
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Fig. 69.

Crankpin shoulder specified
radii.
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be washed re-
through under

Crankshaft oil galleries must
peatedly with gasoline pushed
pressure.
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Flywheel and Ring Gear.

Inspect ring gear teeth.

If these are excessively worn or damaged re-
move ring gear and fit a replacement as follows:

— heat new ring gear in oil bath at 176° F (80° C);

— place immediately flywheel and ring gear
under the press and force ring gear on flywheel.

Check flywheel areas in contact with clutch fac-
ing and with attachment flange to crankshaft: they
must show a mirror-like surface, free of any scor-
ing mark.

The areas must be perfectly flat and square to
flywheel rotation axis. In case of doubt, check this
condition using a dial gauge.

BALANCING
HOLES
CRANKSHAFT
SIDE
CLUTCH
SIDE
A
-
B-—————
(L S
C
-

Fig. 70 - Diagram for inspection of flywheel driven plate
contact and crankshaft mounting faces.

Rotate the flywheel with indicators resting on A
(fig. 70), some 1.3” (33 mm) apart from rotation
axis, and on B, clutch end; dial should register no
runout in excess of .0039"’ (0,1 mm). With the indi-
cator resting on C (fig. 70), runout should not exceed
.0079"” (0,2 mm).

For flywheel removal from or installation on
crankshaft in crankcase, use tool A. 60165 which
thwarts flywheel rotation (fig. 20).

Flywheel mounting screws must be tightened us-
ing a torque wrench with 25.3 to 28.9 ft.lbs (3.500
to 4.000 kgmm) of torque.

Maximum flywheel out-of-balance, with flywheel
in place: .868 ft.lbs (120 grmm). Balancing holes
should be drilled along plane D, in suitable po-
gition to restore balance.

Checking Crankshaft Balance.

Arrange V blocks C. 732 on a level plane. Level
blocks by suitable shims and then place crankshaft
complete with flywheel on V blocks. If crankshaft
tends to rotate around its axis stick some putty on
flywheel half going up until balance is obtained.

Remove putty; its weight is the amount of ma-
terial to be removed from flywheel portion opposite
that on which putty was applied.

To remove excess material, drill holes in the
flywheel heavier half (along plane D, fig. 70).

Checking Journals
Alignment.

and Crankpins

After grinding journals and crankpins, and after
balancing crankshaft, check alignment of journals
and crankpins.

Place crankshaft on V blocks C. 731 or between
centers and using a dial indicator check:

— Alignment of journals. Maximum permissible
tolerance is 4 .00098"” (4 0,025 mm) (fig. 71).

Fig. 71 - Crankshaft journal alignment maximum permissible
tolerances.

— Out-of-round on both journals and crankpins.
Maximum permissible tolerance is -+ .00039"
(4+ 0,01 mm).

— Alignment of crankpins with journals:

a) axes of both crankpins and journals must lie
on the same plane; maximum permissible tolerance
square to said plane, is + .0098" (4 0,25 mm)
(fig. 72);

EXTREME CRANKPIN
POSITION

JOURNAL

NORMAL CRANKPIN
POSITION

Fig. 72 - Crankpins versus journals alignment maximum per-
missible tolerances.
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b) maximum permissible tolerance on the dis-
tance between crankshaft axis and crankpin outer
0,025 mm) (fig. 73).

surface is -+ .00098" (-

Fig. 73 - Crankpins to crankshaft centerline alignment maxi-
mum permissible tolerances.

— Squareness of crankshaft axis to flywheel rest-
ing face; when resting a dial indicator plunger
laterally, at a minimum distance of 1.221" (31 mm)
from crankshaft axis and rotating slowly the crank-
shaft, out-of-square must not exceed - .00088"
(+ 0,025 mm).

If misalignments are detected,
means of a press.

straighten by

Cleaning Oil Galleries.

After the above operations, clean carefully all oil

galleries in crankshaft by removing the gallery plugs -

and then recondition the seats with cutter A. 60091
driven by spindle A. 60066.

Wash out the galleries with gasoline or kerosene.

Blow compressed air in the ducts to eliminate
any foreign matter and any residue of gasoline or
kerosene. .

After the above operations, press-fit the new
plugs using punch A. 60092 to ensure oil-tightness
and finish the job with staking punch A. 60075.

Fig. 74 - Central main bearing support cap.
1. Semi-bearing. - 2. Cap. - 3. Half thrust ring.

Checking Main Bearing Shells and
Main Bearing-to-Crankshaft Bearing
dJournal Clearance.

Examine main bearing halves. If light scratches
are noticed, remove them by using an extremely
refined grinding wheel. In case of deep scores,
signs of seizure or of important wear, bearings
must be replaced. As a matter of fact, it is not pos-
sible refacing or adapting thin-wall bearings.

Main bearing bore diameter: 2.1460" to 2.1465"
(54,507 to 54,520 mum).

Thickness of main bearing halves, both standard
and undersizes, are tabulated hereafter.

THICKNESS OF MAIN BEARING HALVES

Undersizes
Standard o017 02" 03" 04"
(0,254 mm) | (0,508 mm) | (0,762 mm) | (1,016 mm)
.0723" .0772” .0822" .0872” .0923"
(1,836 mm) ! (1,962 mm) | (2,089 mm) | (2,216 mm) | (2,343 mm)
.0725" | 07747 .0824" .0874" .0925”
(1,841 mm) (1,968 mm) | (2,095 mm) | (2,222 mm) | (2,349 mm)

Fig. 75.

Checking the thickness of a
semibearing by micrometer
provided with plunger C. 318.

If examination evidences the possibility o still
using main bearing halves, check clearance between
them and bearing journals.

As already outlined in detail for connecting rod
bearings (see page 37), «Plastigage » calibrated
thread is used to check bearing clearance.

With engine on service stand and upside down
so that bearing caps are relieved from crankshaft
and flywheel weight, it will be possible to inspect
all crankshaft bearings at the same time.

After cleanliness has been assured and oil thor
oughly wiped, proceed as follows:

— arrange bearing halves in place on transverse
members;

— install crankshaft;
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— arrange bearing halves in place on bearing
caps;

— place a piece of Plastigage type PG-1 the full
width of the bearing insert, along the crankshaft lon-
gitudinal axis;

— fit the bearing caps, complete with bearing
half and Plastigage strip, on main bearings;

— install mounting screws on bearing caps and
draw up with prescribed torque, or 44.8 ft.lbs
(6.200 kgmm);

Fig. 76 - « Plastigage » position for bearing insert-to-crank-
shaft bearing journal clearance inspection.

1. Main bearing cap. - 2. Thrust ring. - 3. Bearing insert. - 4. Plas-
tigage strip. - 5. Center main bearing journal. - 6. Bearing insert. -
7. Thrust ring.

— remove the bearing caps. The Plastigage will
be found adhering to either the bearing shells or
the crankshaft journals and it will have developed
a rectangular section as it was flattened from tighten-
ing action;

— to determine the actual clearance between
main bearing shells and three bearing journals,
compare the width of the flattened Plastigage at
its widest point with the graduations on the enve-
lope. The number within the graduation on the
envelope indicates the bearing clearance in thou-
sandths of a mm (fig. 78).

Main bearing half-to-crankshaft bearing journal
assembly clearance: .0006" to .0024" (0,015 to
0,060 mm). Wear limit: .CG89"" (0,10 mm).

417

Fig. 771 - Evidence of « Plastigage» strip flattening after
assembly of bearing cap to main bearing and crankshaft
bearing journal.

1. Center main bearing journal. - 2. Plastigage strip.

Should the Plastigage strip have been flattened
lightly or not at all and any comparison with the
envelope graduation be impossible, this means that
clearance is in excess of .0030"’ (0,076 mm) (maximum
graduation reading), although actual clearance can-
not be measured. If so, repeat the procedure using
Plastigage type PR-1.

Fig. 78 - Checking bearing insert-to-center main bearing journal
clearance by comparing width of flattened « Plastigage ».

1. Crankshaft bearing journal. - 2. Plastigage strip. - 3. Piece of
envelcpe with gracuation. - 4. Bearing insert-to-main bearing
journal clearance reading.
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Fig. 79 - Tightening main bearing cap mounting screws to
44.8 ft.lbs (6200 kgmm) with a torque wrench.

It will be thus possible to determine whether bear-
ing wear exceeds or not .0039"” (0,10 mm) limit.

If the latter condition is experienced, replace
bearing inserts by undersizes and grind crank-
shaft bearing journals.

In case, for any reason, it is impossible to place
the engine upside down and therefore the main
bearing caps are supporting the weight of the
crankshaft and the flywheel, inspect clearance at
one bearing at a time by relieving the cap of in-
spected bearing from above load.

After all checks, install all caps on supports,
tighten with torque wrench to the specified value
and rotate crankshaft: an unimpeded rotation means
that fit clearance are correct and, also, that crank-
pins and journals are aligned.

Checking End Play.

After checking clearance between bearings and
journals, check clearance between thrust washers
and crankshaft shoulder lands. Clearance must
range within .0102"” (0,26 mm) (fig. 81).

Fig. 80 - Checking crankshaft bearing journals for rocking on
main bearings.

If clearance is greater, replace thrust washers
with .0039" (0,1 mm) oversize washers. Standard
and oversize washer thicknesses are tabulated
below:

THRUST WASHER THICKNESS

: Oversize
Standard 1 .0039” (0,1 mm)

.0910” to .0930"
(2,31 to 2,36 mm)

.0948”" to .0968”
(2,41 to 2,46 mm)

For thrust washer installation see the following
paragraph.

m

Fig. 81 - Checking clearance between thrust washers and
crankshaft shoulder lands.

Bearing Installation.

When installing bearings hold strictly to the
following:

— absolutely never trim the seating planes and
the bearing seats;

— make sure parts to be assembled are per-
fectly clean;

— check that bearing stop dog is free to move
radially in its seat (otherwise a forced assembly
may occur at the faying edges of the two semi-
bearings);

— since bearing O. D. is larger than the bear-
ing seat I. D., assembly must be such that semibear-
ings project of equal amounts beyond the matching
planes;

— install upper thrust semiwashers when crank-
shaft is already in crankcase. Insert them in grooves
so that the babbitt metal lined face in which grooves
are machined abuts against crankshaft shoulder;

— fit lower semiwashers in cap and install as
an assembly with cap.
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Fig. 82 - Rear view of installed crankshaft.

1. Cover. - 2. Oil seal. - 3. Flywheel mounting flange. - 4. Clutch
pilot bush.

Tightening Procedure.

Use a torque wrench and tighten nuts and screws
to specified torques. '

Tighten gently and continuously until reaching
the specified torque, being careful not to over-
tighten.

Both resting faces and threads must be absolutely
clean.

Do not lubricate threads.

Oil Seal Gaskets.

Two rubber seals, with inner garter spring,
located one in the timing gear cover and one in
the flywheel end cover (fig. 82), ensure oil tightness.

Fig. 83 - Centering the flywheel end oil seal cover.

1. Cover. - 2. Flywheel mounting flange. - 3. Tool A. 60166.

Fig. 84 - Pilot bush removal using puller A. 6515.

When servicing the engine see that these gaskets

are properly seated, their inner surface is not
worn, and matches shaft perfectly; otherwise
replace.

To install the flywheel end seal, use tool A. 60166
(fig. 83) which is designed to ensure the perfect
centering of cover on crankshaft flainge mounting
the flywheel. This will exclude any possibility of
incorrect assembly and consequent oil leakage.

Pilot Bush.

Is located inside the flywheel end of crankshaft
and is of self-lubricating bronze. If bush is exces-
sively worn, fit a new one.

To remove old bush use puller A. 6515 (fig. 84)
or puller A. 40006/1 with adapter A. 40006/2.

Do not ream bush I.D. after press-fitting.

Fig. 85.

Longitudinal section of

engine through rear oil

seal and clutch shaft pilot
bushing.
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CYLINDER HEAD

VALVES, VALVE GUIDES AND SPRINGS

Cylinder Head Removal and Disassembly .
Cylinder Head Inspection and Servicing

Valve Guide Inspection and Servicing

Valve Seat Removal, Inspection and Servicing .
Valve Removal, Inspection and Servicing
Inspecting the Springs

Valve Seal Test
Cylinder Head Assembly and Installation .

Cylinder Head Removal and Disas-
sembly.

The cylinder head must be removed and disas-
sembled whenever compression losses are expe-
rienced due to valve leakage, or after a certain
period of operation, with a view to eliminating
carbon deposits from combustion chambers.

Take off: air cleaner, carburetor, ignition dis-
tributor with vacuum advance device, cylinder head
cover, the two water outlet pipes from cylinder
head, exhaust pipe from exhaust manifold, exhaust
manifold, spark plug and excessive water temper-
ature indicator sending unit cables.

Fig. 86 - Cylinder head with valves, springs and spark plugs.

Remowve cylinder head hold-down screws.

Disassembly of cylinder head is not particularly
difficult; however, the following chapters will deal
with this operation, indicating also the required
tooling.

Cylinder head disassembly must be performed
on work bench after securing the head with sup-
porting fixture A. 60041 and plate A. 60045 (figs. 87
and 104),

page 50
» 50
» 51
» 52
» 54
» 55
» 56
» 56

Fig. 87 - Decarbonizing combustion chambers with wire brush
A. 11416.

Cylinder head is installed on supporting fixture A. 60041.

Cylinder Head Inspection and Servic-
ing.

First, remove carbon deposits using wire brush
A.11416 driven by an electric, portable drill (fig. 87).

Check that seating plane is not deformed.

— Coat a surface plate with a film of lampblack.

— Place cylinder head on surface plate, slide it
back and forth and check the marks left by the
lampblack (fig. 88).

If surface results irregular, recondition on sur-
face grinder M. 30 (fig. 89) or, if this is not avail-
able, with a file. Be careful to remove the least
possible amount of material so as not to alter the
compression ratio.
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Fig. 88 - Checking on a surface plate the cylinder head-to-block
seating face.

After flattening, clean carefully by washing, to
remove all traces of abrasive material.

If it is suspected that water passages are cracked,
carry out a hydraulic test as follows:

— Install fixture A. 60081 on cylinder head as
shown in figs. 90-91 and connect pipe 1 (fig. 91)
to hand pump A. 60060.

Heat the water in tank to 185° to 194°F (85° to

90¢ C) by switching on the electric resistances of
the heating apparatus.

Open the handwheel and pump water into cyl-
inder head until building up a 24.4 to 42.6 psi
(2 to 3 kg/cm?) pressure.

If cylinder head leaks, pressure gauge pointer
will be seen to return to zero. In this case, replace
cylinder head.

Valve Guide Inspection and Servicing.

Clean carefully valve guides and recondition with
brush A. 11417 (fig. 92) and reamer U. 0313 (fig. 93).

51

Valve guides are press fitted with a .0009" to
.0031"" (0,023 to 0,080 mm) pinch fit.

FIRTSAT A 60081
Mot 400

Fig. 90 - Installation of fixture A. 60081 for cylinder head hy-
draulic sealing test.

Arrows point to plate mounting nuts.

Fig. 91 - Hydraulic sealing test.

1. Pipe with connection and cock. - 2. Water outlet plug.

Arrows point to mounting screws of fixture shown in fig. 90.

Fig. 89 - Flattening out cylinder head seating face on surface
grinder M. 30.

Fig. 92 - Cleaning valve guides with wire brush A. 11417.
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Fig. 93 - Reconditioning valve guides with reamer U. 0313.

VALVE GUIDE-TO-VALVE
GUIDE SEAT PINCH FIT

Valve guide seat
diameter

Valve guide
outer diameter

Pinch fit

.5098" to .5110” .8118” to .5130” .0009" to .0031"
(12,950 to 12,977 mm) (13,000 to 13,030 mm) (0,023 to 0,080 mm)

To remove and install valve guides use drift
rod A. 60059 (fig. 94).

Replace valve guides when clearance between
valve and guide is excessive and replacement of
valve alone 1is not sufficient to overcome the
trouble.

Fit clearance between valve stem and guide is

Fig. 95 - Checking valve stem-to-guide clearance.

.00086"" to .00216"" (0,022 to 0,055 mm); maximum
permissible wear limit is .0059"" (0,15 mm).

Replace valve guide lock ring, if defective.

Valve Seat Removal, Inspection and
Servicing.

Recondition valve seats in cylinder head, after
decarbonizing.

Seat angle must be 45°--5'.

To recondition seats use cutters A. 60096 (having
an inclination of 20°) and A. 60159 (with an incli-
nation of 75°); one removes material at top, the
other at bottom.

— Insert pilot A. 60058 in valve guide (fig. 96)
and then apply the cutter, driving it by spindle
A. 11482 (fig. 97). Pilot A. 60058 must be selected
among the three allotted, so as to obtain the cor-
rect matching to valve guide with the least pos-
sible clearance.

Fig. 94 - Removal of valve guides, using drift rod A. 60059
(which serves also for installation).

Fig. 96 - Inserting pilot A. 60058 in valve guide, for cutter or
grinder centering.
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Fig. 97 - Reducing valve seats with cutter A. 60096 (20°) and
spindle A. 11482.

The 20° cutter removes material at seat top.

After reconditioning, grind seats withtaper grinder
A. 60057 (fig. 103), using the Vibrocentric tool
A. 11460 and spindle A. 11475.

The grinder must be fitted on pilot A. 60058
same as for the cutters.

Much care must be exercised in grinding the
valve seats: the grinder must remain in contact
with the seat for short instants and during this time
the current to the Vibrocentric tool must be cut
off (tool working only by inertia) to prevent vi-
brations which might lead to incorrect grinding.

Never allow grinder to stop while it is still in
contact with the ground seat.

Fig. 98 - Reducing valve seats, with cutter A. 60159 (75") and
spindle A. 11482,

The 75 cutter removes material at scat bottom.

VALVE AND VALVE SEAT
REFACING DIAGRAMS

Fig. 99 - Inclination angle of seats on cylinder head and on
valves.

Fig. 100 - Reducing valve seat at top with 20° cutter.

Fig. 102 - Valve seat after reduction.
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Fig. 103 - Reconditioning valve seats with taper grinder

A. 60057.

Fig. 104 - Removing valves with tool A. 60084.

Cylinder head must rest on supporting plate A. 60045.

To obtain a good work dress quite often the
grinder with a diamond point dresser, installing
grinder on tool A. 11480.

The above tool allows also of restoring grinder
to correct taper of 450°4.5'.

When grinding seats, wet grinder slightly with a
few drops of kerosene.

Valve Removal, Inspection and Serv-
icing.

Place cylinder head on plate A. 60045 and, using
tool A. 60084 (fig. 104), depress the upper cup so
as to free the valves by removing their locks.
Remove also snap rings.

Fig.105 - Reconditioning valve seating face on universal grinder
A. 11401.

Check valve soundness and then the clearance
between stem and guide (fig. 95); as already men-
tioned on page 52 fit clearance should be .00086"
to .00216" (0,022 to 0,055 mm) and maximum per-
missible wear limit .0059" (0,15 mm).

Valve cleaning should be performed using elec-
trical twin polisher M. 112 or wire brush A. 11419.

Recondition valve seating face after having check-
ed that stem is not distorted. Replace if necessary.

Introduce valve stem in self-centering spindle of
universal grinder A. 11401 (fig. 105) and position
support so that valve will have an inclination, with
respect to grinder wheel, such that the correct
refacing angle is ensured: 45° 30" - §'.

VALVE-TO-VALVE GUIDE DATA

Valve guide inner diameter Valve stem diameter

2768 to 27727 .2756"" to .2750"
(7,022 to 7,040 mm) (7,000 to 6,985 mm)

Fit clearance Wear limit
.00087"" to .00216" .0059"
(0,022 to 0,055 mm) (0,15 mm)
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Fig. 109 - Intake-exhaust valves and guides checking data.

Fig. 106 - Main specifications of intake and exhaust valve seats
on cylinder head.

Check to see that after reconditioning, valve
thickness in correspondence with maximum mush-
room head diameter is not less than .0197"’ (0,5 mm).

Inspecting the Springs.

Check to see that valve springs are not cracked
or have not weakened. Spring flexibility should
be checked with tester A. 11493, comparing the
load and give-in characteristics recorded with the
data tabulated for new springs in valve spring data
table on page 56.

Fig. 107 - Main specifications of intake valve face.

Fig. 108 - Main specifications of exhaust valve face. Fig. 110 - Valve spring check on tester A. 11493,
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ENGINE VALVE SPRINGS

. |
ACtT"e i Inner Wire
coils . B A
. diameter diameter | |
No. i i | |
o -
6 .1983" .1181” 2.0354" | 1.2598"
] (20,2 mm) ’ 3 mm) | (81,7 mm) | (32 mm)
A = Spring free height. B = Seated spring height.

Minimum permissible

B I ¢ : load referre to B
| B B
53.36 lbs .9646"" 73.64 lbs |‘ 41.9 lbs
(24,5 mm)

(24,2 kg) (33,4 kg)

(19 kq)

C = Minimum working spring height.

2~
o
~ kg 24,2 £1,1
2 1 L]
S 9 |
3 kg 33,4%15 |

Fig. 111 - Valve spring check data.

See table above.

Valve Seal Test.

After having accurately ground and cleaned both
the valves and valve seats, proceed with the com-
pression seal test using tester A. 60079 after blank-
ing spark plug seat with tool A. 60018 (fig. 112).

Fig. 112 - Valve compression sealing check with tester A. 60079.

Note tool A. 60018 blanking spark plug seat.

This tester, which must be placed over valve
seats of each cylinder, consists of:

—— a compression chamber;
— a rubber sealing gasket;

— a rubber bulb;
— a pressure gauge.

Compress air by rubber bulb until pointer in
gauge moves close to last reading on dial.

If matching between valve and seat is not perfect,
escaping air will immediately be revealed by pointer
which will move back toward zero.

Many engine operation troubles are caused by
faulty valves; it is therefore essential to ensure
perfect compression tightness of valves and spec-
ified valve-to-guide clearance.

Fig. 113 - Cylinder head bottom view.

1. Exhaust valves. - 2. Intake valves.

Cylinder Head Assembly and Instai-
lation.

For this operation, and the equipment required,
refer to the pertinent chapters on preceding pages.

The cylinder head must be installed on block as
follows:

— Position head, complete with valves and

springs, on block and interpose the gasket.
— Fit washers and fixing screws, which should
be turned in slightly.
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— Using torque wrench, tighten cylinder head
screws in three passes, following the sequence
shown in fig. 114:

first pass: draw up screws with 10.8 to 18.1
ft.lbs (1.500 to 2.500 kgmm) of torque;

second pass: lock screws to specified torque,
or 20.3 to 21.7 ft.lbs (2.800 to 3.000 kgmm);

third pass: check screws 1 and 2, fig. 114, for
correct torque.

Fig. 114 - Head hold-down screws torque sequence.

Fig. 115 - Tightening head hold-down screws with torque
wrench.

Recommended torque: 20.3 to 21.7 ft.Ibs (2.800 to 3.000 kgmm).

VALVE TIMING GEAR

Camshaft and Camshaft Bushes . . . . . . . . . .

Check-up and Service of Camshaft and Bushes
Valve Tappets
Pushrods
Rockers

Tappet-to-Rocker Clearance Adjustment

Valve Gear Timing . . . . . . . . . . . . .. ...

Valves are controlled through tappets, pushrods
and rockers by camshaft in crankcase, which is in
turn chain-driven by crankshaft (fig. 132).

Timing data, as referred to a valve-to-rocker
tappet adjustment clearance of .0177" (0,45 mm) is:

Intake:

— opens: BTDC . . . . . . . . . . .. 40
— closes: ABDC . . . . . . . . . . . . 34
Exhaust:

— opens: BBDC . . . . . . . . . . .. 29
— closes: ATDC . . . . . . . . . . .. I

Final tappet operation clearance adjustment, with
cold engine intake and exhaust .C059" (0,18 mm).

....................... page 59
..................... » 60
................... » 63
....................... » 64
................... » 64
..................... » 64
....................... » 65

NOTE - Up to engine No. 466800, the following

engines excepted:
from N. 437546 to N. 437595;

459191 » » 462191;
462959 » » 465085;
timing data, as referred to a valve-to-rocker tappet
adjustment clearance of .0082" (0,21 mm), should
be as specified hereafter:

» )

» 0

Intake:

— opens: BTDC . . . . . . . . . . . . 10°
—closes: ABDC . . . . . . . . . . . . 35¢
Exhaust:

— opens: BBDC . . . . . . . . . . . . 35
— closes: ATDC . . . . . . . . . . .. 20
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Final tappet operation clearance adjustment, with
cold engine:

— intake and exhaust .0039” (0,10 mm).

Camshaft and Camshaft Bushes.

Camshaft is borne on three bushings: two end
bushings and a center one.

The features of three camshaft bushings are the
following:

— The chain end bushing is a bronze alloy. It
is selected, on the ground of its outside diameter,
in three size classes:

A = 1.8886" to 1.8890" (47,970 to 47,980 mm);
B = 1.8890" to 1.8894" (47,980 to 47,990 mm);
C = 1.8894" to 1.8898" (47,990 to 48,000 mm).

Therefore, on fitting bushing on crankcase, make
sure to which class the bore belongs and install a
bushing of the same class. To prevent the bushing
from floating, it is secured through a dowel screw.

f

— Center and flywheel end bushings are made
of a steel back and inner babbitt coating. They
are installed by pressure into crankcase bores.

BUSHING BORE -

INTAKE
STARTS

EXHAUST
STARTS

INTAKE
ENDS

8.0.C.

Fig. 117 - Timing diagram.
Data refer to .0177"" (0,45 mm) valve stem-to-rocker arm clearance
adjustment.

BUSHING AND CAMSHAFT DIAMETERS

BEARINGS CHAIN END

A = 1.8890" to 1.8894"
(47,980 to 47,990 mm)

Crankcase bore diameter B = 1.8894" to 1.8898"
(47,990 to 48,000 mm)

C = 1.8898" to 1.8902”
(48,000 to 48,010 mm)

Bushing outside diameter: A = 1.8886" to 1.8890"
(47,970 to 47,980 mm)

B = 1.8890" to 1.8894"”
(47,980 to 47,990 mm)

C = 1.8894” to 1.8898"
(41,990 to 48,000 mm)

Free

Press fitted

Bushing inside diameter:
1.4870"” to 1.4910”

Seated bushing (317,770 to 317,871 mm)

1.4971" to 1.4976"”
(38,025 to 38,037 mm)

Reamed bushing

1.4961” to 1.4951"

Camshaft journal diameter
) (38,000 to 37,975 mm)

CENTER FLYWHEEL END

1.6504 to 1.6516”
(41,920 to 41,950 mm)

1.4143” to 1.4154”
(35,921 to 35,951 mm)

1.6550" to 1.6565"
(42,037 to 42,075 mm)

1.6504"" to 1.6516"
(41,920 to 41,950 mm)

1.4870 to 1.4910”
(37,770 to 37,871 mm)

1.4971" to 1.4976”
(38,025 to 38,037 mm)

1.4961" to 1.4951"
(38,000 to 37,975 mm)

1.4175” to 1.4190"
(36,030 to 36,068 mm)

1.4143” to 1.4154”
(35,921 to 35,951 mm)

1.2070” to 1.2110”
(30,658 to 30,759 rom)

1.2218” to 1.2220"
(31,026 to 31,038 mm)

1.2205” to 1.2195"
(31,000 to 30,975 mm)
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Crankcase, timing sprocket end view.

Fig. 118 -

a. Screw, securing chain end bush (1) of camshaft.

NOTE - Install bushes in seats so that oil passage
holes are in line with lubrication holes in crank-
case.

For location of bushings in crankcase bores, see
fig. 125 showing alignment of bearing bores with
oil passages in crankcase.
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When bushings are seated in crankcase bores,
their inner faces should be reamed to the following
diametrical sizes:

— chain end bushing . . = 1.4971" to 1.4976"
(38,025 to 38,037 mm);

— center bushing . . . = 1.4971" to 1.4976"
(38,025 to 38,037 mm);

1.22158" to 1.2220"

— flywheel end bushing =
(31,026 to 31,038 mm).

NOTE - Size class letter of chain end bushing

and bushing crankcase bore is stamped at follow-

ing locations:
— bushing .
— bore

on bushing outer face;

. on lower face of crankcase near
bushing dowel screw hole.

Check-up and Service.

Camshaft journals and cams must be the smooth-
est possible and in good condition.

If any traces of seizure or scoring marks are
observed, replace the camshaft. If these are light,
an attempt may be made to smooth out parts

with a fine-grain hone.

O [

38,000
37,975

1D

SEAT“ED ‘EUEH‘NG REAM

SEATED BUSHING REAM 1D

SEATED BUSHING 1.0

o 47,970 | I

= ! A 47980 '23]4'080_;

& b 47,980 < 7

=S 900 2 &

B ¢ 47,990 S1&
48,0000 1 [IJ

Fig. 119 - Main specifications of camshaft journals and bushings.

(From engine No. 758493, Sedan, and from engine No. 765151, Multipla).
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Check to see that in each cylinder valves open
and close as specified; instructions for this
check are outlined under «Valve Gear Timing»
(page 65). Adjust valve tappet clearance at .0177"
(0,45 mm).

Centering check: place camshaft between cen-
ters of gauge C. 603, rotate shaft by hand and with
a dial indicator check for out-of-true which, if found

greater than .0039"" (0,10 mm) will call for a straight-
ening of camshaft by a fly press.

Camshaft journal to bush fit clearances and wear
limits are tabulated below. No undersized I. D.
camshaft bush is available as spare.

In case of excessive camshaft wear, replace the
camshaft and fit new bushes. New camshaft bushes
should be reamed in the inner face to the bore
diameter tabulated on page 62.

CAMSHAFT BUSHING - BUSHING SEAT AND CAMSHAFT REPAIR AND REBUILD STANDARDS

Camshaft bushing-to-crankcase bore:
— chainend . . . . . . . .. L0000
— center . . . . . L L L L0 L0
— flywheel end . . . . . . . . . ..o oo

Camshaft journal-to-camshaft bushing:
— chain end journal . . . . . . . . . . . . .. Lo
— center journal . . . . . . . . L0000 L
— flywheel end journal

. . .0000” to .0078" (0,000t0 0,020 mm) .0039" (0,10 mm)

FITS OF NEW PARTS : WEAR LIMITS

pinch fit at all times —

| ——

. .00098"” to .00244" (0,025t0 0,062 mm) .0039"" (0,10 mm)
. ‘ .00098"" to .00244"" (0,025t0 0,062 ‘mum) .0039" (0,10 mm)
. . 1.00102” to .00248" (0,026t0 0,063 mm) .0039"" (0,10 mm)

NOTICE

Up to engine No. 758492, « Sedan» , and up to en-
gine No. 765150, «Multipla», center and flywheel end
camshaft bushings were selected, on the ground of
their outer diameter value, in three size classes;
chain end bushing was not classified. Crankcase

jmim

bores to suit center and flywheel end bushings, too,
were selected in three classes.

Bushing class identification letter was stamped on
outer face of bushing; crankcase bore class identifi-
cation letters were stamped atareas shown in fig. 121.

InlE il

31,000. 38,000
30,975 37,975

| 31,08
3,N

35.99
36,00
36,00
36,01
36,01

© 36,02

A

B

38,000
37,975
38,025 |
| 38,064 | |
42,00 - |
R4z l Z i
|g 4200 48,000 | |
42,02 47,975 i
¢ 42.02 |
42,03 !

Fig. 120 - Camshaft bushes and journals check data *.
(Up to engine No. 758492, Sedan, and up to engine No. 765150, Multipla).

(*) Values are given for bushes before installation. Press fitted bush data are as follows:

1.2221"" to 1.2243" (31,040 to 31,070 mm),
1.4976"" to 1.4988'" (38,040 to 38,070 mm).
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BUSHING

SEAT - CAMSHAFT BUSHING AND CAMSHAFT DIAMETERS

BEARINGS

Crankcase bore diameter

Bushing outside diameter

CHAIN END

1.8898" to 1.8908"
(48,000 to 48,025 mm)

CENTER

= 1.6504" to 1.6508"

(41,920 to 41,930 mm)
1.6508"" to 1.6512"
(41,930 to 41,940 mm)

FLYWHEEL END

= 1.4142" to 1.4146"

(35,920 to 35,930 mm)

= 1.4146" to 1.4150"

(35,930 to 35,940 mum)

C = 1.6512” to 1.6516" = 1.4150” to 1.4154"
(41,940 to 41,950 mm) (35,940 to 35,950 mm)
A = 1.6535" to 1.6539" — 1.4169" to 1.4173”

1.8888" to 1.8898"
(47,975 to 48,000 mm)

(42,000 to 42,010 mm)
1.6539"" to 1.6544"
(42,010 to 42,020 mm)

- 16544 to 1.6548”

(35,990 to 36,000 mm)

= 1.4173” to 1.4177"

(36,000 to 36,010 mm)
- 1.4177" to 1.4181"

i f (42,020 to 42,030 mm) (36,010 to 36,020 mm)

| 1.4971" to 1.4986"” |
Bushing inside diameter ‘ (38,025 to 38,064 mm) ‘
! (free fit) ‘
1.4961"" to 1.4951"
(38,000 to 37,975 mm)

1.2221" to 1.2233"
(81,040 to 31,070 mm)
(press fit)

1.4977"" to 1.4989"
(38,040 to 38,070 mm)
(press fit)

1.4961" to 1.4951"
(38,000 to 37,975 mm)

1.2205" to 1.2198"

Camshaft journal diameter (31,000 to 30,975 mm)

Three camshaft bushings were secured to crank-
case seats by means of dowel screws (figs. 118
and 122).

Jo—j B
Wr‘ D\ =

Fig. 121 - Central and flywheel end bush seat class identifi-
cation letters.

Fig. 122 - Crankcase, left side, early type.

b and c¢. Screws securing camshaft central and flywheel end bushes
(up to engine No. 758492, Sedan, and up to engine No. 765150,
Multipla).

(up to engine No. 758492, Sedan, and up to engine No. 765150,
Multipla).

FIT CLEARANCE WEAR LIMITS

Camshaft chain end bush-to-seat on crankcase 0.000"" to .0020"" (0,000 to 0,050 mm) .0058" (0,15 mm)

Camshaft central and flywheel end bushes-to-seats on crankcase Pinch fit at all times

Camshaft journal-to-bushes:

chain end journal .0009"" to .0035"" (0,025 to 0,089 mm)
.0016" to .0037"" (0,040 to 0,095 rmm)
00167 to L0037 (0,040 to 0,095 rmum)

central journal
flywheel end journal

0059 (0,15 mm)
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B.D.C.

Fig. 123 - Timing diagram-early type camshaft, up to engine
No. 466800.

Data intended with timing adjustment of valve-to-rocker clearance
at .0082" (0,21 mm).

VALVE TAPPETS

Check also that tappet end surfaces, in contact
with cams on shaft, are at all times as smooth as
possible. Any indent or imprint, if not too deep,
may be removed with the aid of a fine-grain abra-
sive stone.

The external surface of tappets and the guide
bore in cylinder block must not be excessively worn,
out-of-round or in any way scored. If the clearance

A

between these two parts is greater than .0031"
(0,08 mm) a new oversized tappet must be fitted,
making sure first that guide bore is not out-of-round.
If necessary, recondition guide bore with a reamer
as outlined on page 31 under paragraph « Check-
ing for Wear and Reaming Tappet Seats ».

Tappets are also supplied as spares in the .0020"
and .0040"” (0,05-0,10 mm) O.D. oversizes.

Standard tappet-to-seat fit clearance is .0004"
to .0018"” (0,010 to 0,046 mm).

Fit data is given in fig. 124 and table on page 64.

ST

NN

14,010
14,028

14,000
13,982

" Fig. 124.

Check data: tappets and
seats in crankcase.

fzz

__—

o
4=4

e

Fig. 125 - Detail of engine longitudinal section through camshaft and tappets.
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TAPPETS AND SEATS FIT DATA
OVERSIZES SEAT DIAMETER VALVE TAPPET OUTER DIAMETER FIT CLEARANCES
Standard .5516" to .5523" (14,010 to 14,028 mm) .5512” to .5505" (14,000 to 13,982 mm)
" . .00039" to .00181"
.0019" (0,05 mm) .5535" to .5542" (14,060 to 14,078 mm) 5531 to .5524"’ (14,050 to 14,032 mm) (0,010 to 0,046 rmm)
.0039” (0,10 mm) 5555 to .5562" (14,110 to 14,128 mm) 5551 to .5544" (14,100 to 14,082 mm)

PUSHRODS

Check to see that pushrods show no sign of dis-
tortion, that spherical end in contact with rocker
is not seized or rough.

Should any of these faults be present, replace
parts.

1
c |
;

Fig. 126. @

Valve gear components.

1. Tappet. - 2. Pushrod. - 3. Rocker. - 4-5. Rocker adjusting screw
and nut. - 6. Valve. - 7. Cone retainers. - 8. Lock ring. - 9. Cup. -
10. Spring. - 11. Cup.

ROCKERS

Check rocker carrier shaft-to-rocker hole clear-
ance: fit clearance is .00039"” to .0017" (0,010 to
0,042 mm) and max. wear limit .0059" (0,15 mm).
Replace parts if necessary.

If any contacting surface is found scored or
scuffed, replace parts.

Accurately check the condition of the rocker-to-
valve and rocker ball head-to-pushrod contact sur-
faces (fig. 128), which must at all times be polished
to a mirror-like finish.

}7 15,010

15.000

14,988
REXX XX POTAETSNTSTON l@rx X OO
E PNV 0,999, 9.8 'J( I’O("K“‘v T T IR R RRFIFXIX

Fig. 127 - Main data of rockers, and their shaft and suppo

NOTE - Rocker arm shaft support nuts should |
drawn up with 14 !/, ft.lbs (2.000 kgmm) of torqu
using a torque wrench.

Fig. 128 - Rockers assembly.

Arrows show points to be checked on rockers.

Tappet-to-Rocker Clearance Adjus
ment.

This clearance must be kept reasonably consta
as much as possible in order not to alter any
the data given in the timing diagram (fig. 117) .
would occur when clearance is greater or small
than specified.

In fact, if clearance is excessive noises will d
velop; instead, if clearance is much less than spe«
fied, valves will keep on staying a bit open wi
consequent lack of compression, reduced life
valves and seats.

Adjustment must be performed using the reco:
mended wrenches: A. 50023 and A. 8262/t
(fig. 129).

Rocker-to-valve clearance, when cold, both f
intake and exhaust valves, should be .0039" (O,
mm) up to engine No. 466800, and .0059"" (0,15 mu
from engine No. 466801. Use respectively feel
gauge C. 110 and C. 111 to check clearance (s
note page S57).
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e Trvre e

Fig. 131 - Graduated sector C. 661 installed for valve gear
timing.
Fig. 129 - Adjusting tappet clearance.

. Wrench A. 50023. - 2. Wrench A. 8262/bis. - 3. .
- Wrench A. 50 r . 111, fbis. - 3. Feeler gauge C. 110 graduated sector that advance and retard angles

are as specified in timing diagram (figs. 117 - 123).
Once these operations are completed, adjust
final valve-to-rocker operation clearance to .0059"

VALVE GEAR TIMING (0,15 mm) (or .0039"” - 0,10 mm, up to engine

No. 466800), with engine cold.
Proceed as follows: To adjust clearance, use wrenches A. 50023 and
— Install graduated sector C. 661 (fig. 131). A. 8262/bis, and feeler gauge C. 111 (or C. 110,

— Rotate flywheel and bring the timing mark to P to engine No. 466800) (fig. 129).

40 (or 100, up to engine No. 466800) advance position
which corresponds to the beginning of intake
stroke in cylinder No. 1.

Fig. 130 - Timing drive self-stretching chain.

— Temporarily adjust cylinder No. 1 valve-to-
rocker clearance to .0177" (0,45 mm) (or .0082"
- 0,21 mm, up to engine No. 466800).

Turn camshaft until cylinder No. 1 intake valve
begins to open.

Next, check tiniing marks on crankshaft and cam-

S.ha‘ft sproqkets (ﬁg' 132)' .If they Iegister’ install Fig. 132 - Timing marks on crankshaft and camshaft sprockets.
timing chain and, by turning flywheel, check on When marks register timing is correct.
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SPECIFICATIONS - REPAIR AND REBUILD STANDARDS

CYLINDER BLOCK AND CRANKCASE

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

in.

mm

2.3622 to 2.3626
2.3626 to 2.3630
2.3630 to 2.3634

2.5169 to 2.5177

2.5197 to 2.5204

2.3425 to 2.3500

60,000 to 60,010
60,010 to 60,020
60,020 to 60,030

63,93 to 63,95

64,000 to 64, 018

59,500 to 59 690

.0020 to .0035

0,050 to 0,088

NOTE - Valve tappet seat and camshaft bushing bore data are tabulated on pages 70 and 71.

CONNECTING RODS - BEARING INSERTS - BUSHINGS

Connectmg rod bea.rmg bore diameter

Connectmg rod small end bushmg bore diameter . . . .

Standard con rod beanng half thickness

Replacement connecting rod bearing half undersize range

Connectmg rod small end bushmg O.D.

Connectmg rod small end bushmg I. D. (bushmg in place)

Piston pm—small end bushmg ﬁt assembly clearance
wear limit

Small end bushing-to-bushing bore

Con rod beanng half-to-cra.nkpm )ournal fit:
— assembly cleirance
— wear limit

Vi ALTOLUEGL rmsahgnment of connecting rod ax"s:
— 459/ " (125 mm) apart from rod centerhne

Welght tolerance in the same set of connectmg rods

in.

1 5002 to 1.5007

.7863

.0100 - 0200
.0300 - .0400

.1874 to .7882

.7086 to .7088

.000039 to .0005
.0019

.0605 to 0607

mm

38,106 to 38,119

19,939 to 19,972

1,537 to 1,543

0,254 - 0,508
0,762 - 1,016

20,00 to 20,03

17,997 to 18,003

0,001 to 0,013
0,05

pinch ﬁt at all t1mes

(.0011 to .0036)

.00047 to .00225
.0039

i .0020

+.1 oz

(0,028 to 0,091)

0,012 to 0,057
0,10

40,05

43 gr.




ENGINE: SPECIFICATIONS - REPAIR AND REBUILD STANDARDS

PISTONS - PISTON PINS - PISTON RINGS

Standard piston diameter, square to pin axis

in.

| mm

’ Class A 2.3592 to 2.3596 59,925 to 59,935

—atskirttop . . . . ... ..., Class B 2.3596 to 2.3600 59,935 to 59,945
| Class C | 2.3600 to 2.3604 | 59.945 to 59,955 |

Class A 2.3605 to 2.3609 59,957 to 59,967

— at skirt bottom . . . . . . . . . . .. Class B 2.3609 to 2.3613 59,967 to 59,977

Class C 2.3613 to 2.3617 59,977 to 59,987

Piston pin bore diameter . . . . . . . . . . ... .. .7080 to .7082 17,983 to 17,988

Ist groove .0998 to .1004 2,535 to 2,550

Piston ring groove height . . . . . . . . 2nd groove .0990 to .0996 2,518 to 2,530

3rd groove .1557 to .1563 3,957 to 3,972

Piston pin diameter, standard . . . . . . . . . . . .. .1085 to .7084 17,995 to 17,990

Replacement piston pin oversizes . . . . . . . . . . . .

Piston ring thickness:
— first compression ring and second oil ring
— third radial-slot oil ring

.0078 - .0197

.0976 to .0980

.1539 to .1550

Piston-to-cylinder barrel fit, measured square to pin axis:

assembly clearance

—atskirttop . . . . . .. .. ; wear limit
— at skirt bottom . . . . . . . % assembly clearance

wear limit . .

Piston pin-to-pin boss fit

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

Piston ring-to-groove land fit (vertically):

— first compression ring . . . | assembly clearance

| wear limit
_ R assembly clearance
second oil ring . . . . . . . % wear limit
L thi - - assembly clearance
third radial-slot oil ring . . ; wear limit

Gap of piston rings in cylinder barrel:
— first and second ring assembly clearance
wear limit

— third ring

Piston oversize range

Piston ring oversize range:
— first and second ring

— third ring

.0025 to .0033
.0098
.0013 to .0020
.0059

0,2 -0,5

2,418 to 2,490
3,911 to 3,937

" 0,065 to 0,085
| 0,25
' 0,033 to 0,053
| 0,15

pinch fit at all times

(.00008 to .00050)

.0017 to .0028
.0089
.0009 to .0020
.0059
.0008 to .0024
.0059

.0078 to .0137
.0197

touch fit at all times

(0,002 to 0,013)

0,045 to 0,072
0,15
0,025 to 0,052
0,15
0,020 to 0,061

0,15

0,20 to 0,35
‘; 0,50

.0078 - .0157
.0236 - .0315

.0078 - .0157
.0236 - .0315
.0157

0,2-04-0,6-0,8

0,2 = 0,4 - 0,6 - 0,8
0,4
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CRANKSHAFT - MAIN BEARING INSERTS

Crankpin journal diameter, standard

in.

mm

1.3775 to 1.3783

34,988 to 35,008

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

Main bearing bore diameter

2.1459 to 2.1464

54,507 to 54,520

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

Main bearing half thickness

Replacement main bearing half undersize range

.0722 to .0725 1,835 to 1,841
.0100 - .0200 0,254 - 0,508
.0300 - .0400 0,762 - 1,016

Crankshaft bearing journal diameter, standard

1.9996 to 2.0004

Main bearing half-to-bearing journal fit:
— assembly clearance
— wear limit

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

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

.00089 to .0023
.0039

Center bearing journal length, shoulder-to-shoulder

1.1055 to 1.1071

80,790 to 50,810

0,015 to 0,060
0,10

28,08 to 28,12

Center main bearing bore and cap width:
— between thrust ring seats

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

.9249 to .9273

23,24 to 23,30

Center main bearing thrust ring thickness . . . . . . . .0909 to .0929 12,31 to 2,36
Center main bearing thrust ring oversize . . . . . . . . .0039 0,10
Crankshaft end fit:
— assembly clearance . . . . . . . . . . .. ... .0102 0,26
— wear limit . . . . . .. ... . 00000 .0138 0,35
Maximum misalignment of crankshaft bearing journals
(fg. 71) . . . . . o o oo e e e e e 4 .00098 + 0,025
Misalignment of crankpin journals to bearing journals (fig. 72) 4 .00980 + 0,28
Maximum out-of-round of crankpin and bearing journals,
aftergrinding . . . . . . . .. 0000000 -+ .00039 + 0,01
Misalignment of crankpin journals to crankshaft centerline
(Ag. I3) . . . . ..o e e 4 .00098 4 0,025
Flywheel:
— parallel relationship of clutch disk face and crankshaft !
mounting face: max. out-of-true . . . . . . . . .. up to .0039 | <01
— squareness of above faces to rotation axis . . . . . up to .0039 “ <0,l
Squareness of flywheel resting face to crankshaft centerline :
max. out-of-true with indicator plunger set laterally at
least 17/, (81 mm) apart from crankshaft . . . . . . up to .00098 < 0,025
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CYLINDER HEAD - VALVES - GUIDES - SPRINGS

in. 5 mm
Valve guide cylinder head seat diameter . . . . . . . . .5098 to .5110 12,950 to 12,977
Valve guide O.D. . . . . . . . . . . . ... ... .. .5118 to .5130 13,000 to 13,030
Valve guide I.D., valves in head . . . . . . . . . .. .2765 to .2772 7,022 to 7,040
. . pinch fit at all times
Valve guide-to-cylinder head it . . . . . . . . . . .. (.00091 to .0031) (0,023 to 0,080)
Valve stem diameter . . . . . . . . . . . . . ... .. .2756 to .2750 7,000 to 6,985
Valve-to-valve guide fit:
— assembly clearance . . . . . . . . . . .. .. .. .00087 to .00217 0,022 to 0,055
— wear limit . . . . .. . ... 0.0, .0089 . 0,15
Valve seatangle . . . . . . . . . . . ... ... 450 4 §’
Valve faceangle . . . . . . . . .. ... ... ... 45° 30" L &'
Intake valve head diameter:
—facetopend . . ... .. ..o abt. .8268 ~ 21
— face bottomend . . . . . . . . . .. ... L. .9449 to .9528 24 to 24,2
Exhaust valve head diameter:
—facetopend . . ... ... .00 000 abt. .7480 ~ 19
— face bottomend . . . . . . . . . .. ... ... .8661 to .8740 22 to 22,2
Maximum run-out of valve turning on stem, with dial plunger
on center of outside face . . . . . . . . . . . . .. .00078 0,02
Valve seat height . . . . . . . . . . . .. ... ... .0492 1,258
Valve seat smaller diameter:
—intake . . . . . . .. oL oL 0oL oo .8268 to .8346 21 to 21,2
—exhaust . . . . . ... .00l .7480 to .7559 19 to 19,2
Valve spring I.D. . . . . . . . . . . . ..., .7953 20,2
Free spring height . . . . . . . . .. .. .. .. .. 2.0353 51,7
Spring height under 83.3 lbs (24,2 kg) of load (valves closed) 1.2992 32
Spring height under 73.6 lbs (33,4 kg) of load (valves open) . 9646 24,5
A intake . . . . . . .. ... .. .2972 1,85
Axial Lt of valves exhaust . . . . . . . . .. .. .. .2776 1,05
Minimum load for spring height of 1.2992" (32 mm) . . . 41.9 lbs 18 kg
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CAMSHAFT - CAMSHAFT BUSHINGS

Bushing crankcase bore diameter (*):

— flywheel end 1.4175 to 1.4190

Bushing I. D. (*):

— chain end . 1.4870 to 1.4910
— center . . . . .. 1.4870 to 1.4910

— flywheel end

Bushing-to-bushing crankcase bore fit (*):

assembly clearance

— chain end wear limit

— center
— flywheel end

Camshaft journal diameter:

— chain end
— center
— flywheel end

.........

1.2070 to 1.2110

Class A
— chain end bearing . . . . . . . . .. Class B
Class C
— center bearing . . . . . . .. . .00
— flywheel end bearing . . . . . . .. ... ..
free
Bushing O. D. (*): 2 m. . mm
Class A |1.8886 to 1.8890 | 47,970 to 47,980
— chainend { Class B |1.8890 to 1.8894 | 47,980 to 47,990
Class C |1.8894 to 1.8898| 47,990 to 48,000
— center . . . . .. 1.6550 to 1.6565 | 42,037 to 42,075

36,030 to 36,068

seated

31,770 to 37,871
317,770 to 37,811
30,658 to 30,759

in.

1.8894
1.8898

1.8890 to
1.8894 to
1.8898 to 1.8902
1.6504 to 1.6516
1.4143 to 1.4154

47,980 to 47,990
47,990 to 48,000
48,000 to 48,010

41,920 to 41,950
35,921 to 35,951

1.6504 to 1.6516
1.4143 to 1.4154

1.4971 to 1.4976
1.4971 to 1.4976
1.2215 to 1.2220

.0000 to .0078
.0039

.00343 to .00610
.00311 to .00579

1.4961 to 1.4951
1.4961 to 1.4951
1.2205 to 1.2195

press

fitted

41,920 to 41,950
35,921 to 35,951

reamed

38,025 to 38,037
38,025 to 38,037
31,026 to 31,038

0,000 to 0,020
0,10
0,087 to 0,155
0,079 to 0,147

38,000 to 37,975
38,000 to 37,975
31,000 to 30,975

Camshaft journal-to-camshaft bushing (*):
— assembly clearance { center bearing

— wear limit

chain end bearing

flywheel end bearing

.00098 to .00244
00098 to .00244
.00102 to .00248

| .0039

0,025 to 0,062
0,025 to 0,062
0,026 to 0,063

0,10

(") As concerns camshaft and camshaft bushing data to suit engines up to No. 758492, Sedan, and up to No. 765150, Multipla, see

covering tables on page 62.

IMPORTANT NOTICE ON THE USE OF TORQUE WRENCHES

Never forget that tightening of screws and nuts with torque wrenches to the recommended
torques., must always be performed with threads and seating faces (screw or nut head
seating faces, lockplates) absolutely dry, perfectly free of any rust, grease, dirt, etc.
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TAPPETS - ROCKER ARMS - ROCKER ARM SHAFT AND SUPPORTS

mm

14, 010 to 14 028

in.
Valve tappet crankcase seat diameter . . . . . . . . . .5516 to .5523
Valve tappet O.D., standaxd . . . . . . . . . . .. .8512 to .5505
.............. .0020 - .0040

Valve tappet oversize range

Valve tappet-to-tappet seat fit:

00039 to .00181
.00318

assembly clearance . .
wear limit

Rocker arm shaft support bore diameter

.5910 to .5917

Rocker arm shaft diameter

5906 to .5901

Rocker arm shaft support-to-
rocker arm shaft fit:

.00039 to .00157

wear limit .0059

Rocker arm bore diameter

Rocker

arm-to-rocker
shaft fit:

assembly clearance . . .00039 to 00165
wear limit .0059

arm

.5910 to .5918

14, 000 to 13,982

0,05 - 0,10

0,010 to O 046
0,08

15,010 to 15,028

15,000 to 14,988

0, 010 to O, 040
0,18

18, 010 to 16 030

0,010 to 0,042
0,15

ENGINE TIGHTENING REFERENCE

DRWG. OR THREAD |
ITEM STD. PART No. PITCH | MATERIAL
S — e -
Flywheel-to-crankshaft screw 1/47517/30 |8 MA (x1 ,ZS)i R 100
- B B
0.04.141
Main bearing cap-to-crankcase screw 873821/ 10x1,25M R 100
. R 80
Cap-to-connecting rod bolt nut 1/25662/20 | 7 MB (x0,75) (Bolt R 100)
Sprocket-to-crankshaft screw 1/59706/20 | 10x 1,25 M ‘ R 80
1/47518/30 |
Cylinder head-to-cylinder block screw 1/47519/30 |8 MA (x1,25) R 100
1/47524/30 1
Rocker support—to—cylmder head stud R 80
PUE . e e e e e 1/17016/20 ]BMA (x1,25) (St R 100
o 032388 R 50 Znt
Fan drive pulley-to-crankshaft nut . 338 | 18MB (x1.8) | (Crankshatt
© C40Bon.)
| 0.32.426
ARir conveyor-to-water pump screw . 1} 08%?3;12 4/ 8 MB (x1) R 80

| (3500 to 4000 kgmm)

TIGHTENING TORQUE

25.3 to 28.9 ft.1bs

44.8 ft.lbs
(6200 kg’mm)

16 ft.lbs
(2200 kgmm)

38.3 ft.lbs
(5300 kgm.m)

20.3 to 21.7 ft.1bs
(2800 to 3000 kgmm)

14.5 ft.lbs
(2000 kgmm)

(72.3 ft.Ibs]
(10000 kgmim)

18.1 ft.lbs
(2500 kgmm)
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ENGINE BRAKE TEST

After overhauling, the engine must be bench
and brake tested.

Engine Installation on Test Bench.

Place engine on stands (fig. 133), using the brack-
ets shown for front and rear supports.

Connect : exhaust manifold to flanged exhaust pipe
(fig. 133) and flywheel to input shaft by the suitable
flange (fig. 134). Connect fuel and coolant lines.

Remove the insufficient oil pressure indicator
sending unit and, in its place, connect the pipe
to the test bench pressure gauge.

Connect ignition distributor and generator cables.

Preliminary Operations.
— Check oil in sump for correct level.
— Open fuel and coolant cocks.
— Send current to ignition system.
— Start engine.

Test Procedure.

After starting the engine see if:

— oil, coolant or fuel leaks occur at faying sur-
‘faces, connections and gaskets;

— oil circulates correctly and test bench oil
gage reads the specified pressure of 35.5 to 42.6
psi (2,5 to 3 kg/cm?);

Fig. 134 - Engine on test bench.

Arrow points to flange connecting engine flywheel to input shaft
of test bench.

— engine runs correctly.

In case of irregular operation, stop engine at
once and remedy the trouble before proceeding
R with the test.

It should be noted, however, that during the
initial test period engine operation is still rough
due to friction between contact surfaces of moving
parts which still need breaking in, specially when
pistons, bearings or cylinder liners have been
replaced, or barrels rebored.

Bench Test Range of Rebuilt Engines.

-A rebuilt engine should be submitted to a proper
testing range on test bench. To do so, comply
with the data tabulated hereafter.

1
Test Speed Rate | Time - Min. ‘ Brake Load
I.p.m. .
500 ? 15' | No load
2,000 ! 15’ ; Half load
2,000 5’ i Full load
Total 35’

vv1th the figures glven in the table.
Engine break-in will be completed by the Owne:
who is bound not to drive the car beyond the speec

Fig. 133 - Engine on test bench stands.

Arrows point to brackets for engine front and rear supports and L L. .
flanged pipe for exhaust of combustion gases. rates specified for the initial use period.
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Fig. 135 - Engine under running-in on test bench.

Power Test.

To know the power developed by the engine at
the various speeds, the formula is:

HP = 0,001 P- N

HP

23 I . p
2 A e
2 /|
20 /
19 ’/
1 /
17 /|
16

Ay
15 ,/ /
/

1%

13 /\ /]

/
//
N
y/4

> o 3 o w

1000 1500 2000 2500 3000 3500 4000 4500 5000

Rp.m.

Fig. 136 - Performance curves of the 100.000 and 100.008 engines
(from No. 644011 and 644441, respectively).
Data are the minimum for a fully run-in engine and are intended:
(1) without water pump, fan, generator, exhaust silencer;
(2) with water pump, fan, generator and exhaust silencer.

where: WP
HP = Power in HP; 21 s ] —
P = Load in kg (reading of dynamometer or HEW
weight applied on brake arm end); 20 v
N = R.P.M. (reading of tachometer); 19 ,/
0,001 = Constant for a brake arm of length 13 / HP @) |
= 0,716 m. " ; '; jj\g
For brakes with arm length = 1,432 m the for-
mula is: HP — 0,002 P- N- 18 / A HP @)
15 // 74
. 14 V74
Inspection after Brake Test. Gl ,1 /8
Disassemble engine and inspect components 12 | y
after brake test only when: 1 ! //
— engine operation has shown irregular or /
engine has not developed the rated power. 1 //‘
In this occurrence, after remedying troubles and  $ / S —
reassembling engine repeat brake test and make 8 / ‘5 S
sure of correct engine operation. ) 1/ | B
Y/ BERE
Fig. 137 - Performance curves of the 100.000 and 100.008 engines g IV i ‘ o 0L NS SR N S
(up to No. 644010 and 644440, respectively). | ! |
|
Data ate the minimum for a fully run-in engine and are intended: ! y
(1) without water pump, fan, generator, exhaust silencer; 1009 1300 003 2500 3000 300 4000 4500 =000
(2) with water pump, fan, generator and w/o silencer; Rp.m.

(3) with water pump, fan, generator and exhaust silencer.
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FUEL SYSTEM

Fuel Pump . . . . . . . o e e e e e e page 77
Fuel Tank . . . . . .« . o e e e e e e e e e e e e e e e » 78
Dry Air Cleaner . . . . . . . . . . . e e e e e e e » 78
Qil Bath Air Cleaner. . . . . . . . . . . . e e e e e e e e e » 80
Manifolds. . . . . . . . . . . . .o e e e e e e e e » 80
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Weber 22 IM Carburetor . . . . . . . . . . . L e e e e » 88

Fuel is drawn from tank by a diaphragm pump
which then sends it on to carburetor.

Fig. 139 - Detail of engine cut-away on fuel pump control.

FUEL PUMP

This pump is mounted on crankcase left side and
is controlled by a camshaft cam lobe through a rod
that acts on diaphragm operating rocker (fig. 139).

It consists of two elements:

— the upper element which incorporates the
fuel chamber - which also serves for priming;
fitler gauze; inlet and outlet valves with relevant
springs;

— the lower element which houses the pump
diaphragm, and its camshaft-operated pushrod con-
trol (fig. 140).

The fuel pump requires no particular attention.
Nevertheless, a periodical check is recommended.

By taking off pump cover, the sludge deposited
in fuel chamber or on filter gauze may be re-
moved.

The disassembly of inlet and outlet valves (13,
18, fig. 140) is performed after removing retain-

ing plate (10, fig. 140). Wash these valves in gasoline.
Replace if they are damaged.

Check springs for good condition: if weak or
distorted, replace.

The inlet chamber diaphragm control mechanism
must be washed in kerosene and wetted with some
thin oil.

Fuel pump seals, even if slightly damaged, must
be replaced. Apply grease sparingly on new
seals before assembly. If a new diaphragm has to
be fitted, keep it in kerosene for at least fifteen
minutes before assembly.

Fig. 140 - Fuel pump components.

(Alternative to pump shown in fig. 141).

1. Upper body. - 2. Lockwasher. - 3. Screw. - 4. Filter. - 5. Seal. -
6. Cover. - 7. Gasket. - 8. Screw. - 9. Screw. - 10. Plate. - 11. Plug.
19. Gasket. - 13. Inlet valve. - 14. Spring. - 16. Plug. - 16. Gasket. -
17. Spring. - 18. Outlet valve. - 19. Spring. - 20. Washer. - 21. Control
rocker. - 22. Washer. - 23. Pin. - 24. Snapring. - 25. Lever. - 26. Felt. -
27. Cup. -~ 28. Pump lower body. - 29. Spring. - 30. Diaphragm.
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Fig. 141 - Fuel pump components.

(Alternative to pump shown in fig. 140).

1. Upper body. - 2. Filter. - 3. Cover. - 4. Lockwasher. - 5. Screw.
- 6. Screw. - 7. Gasket. - 8. Gasket. - 9. Inlet valve. - 10. Gasket. -
11. Spring. - 12. Spring. - 13. Outlet valve. - 14. Cover. - 15. Screw.
. - 16. Washers. - 17. Pin. - 18. Control rocker. - 19. Spring. -
20. Lower body. - 21. Spring. - 22. Diaphragm.

NOTE « The fuel pump components may turn out
to differ slightly from those shown in figs. 140-141,
according to the source of the fuel pump.

When no gasoline reaches carburetor, check to
see if this condition is due to one of the following
possible causes:

a) ‘empty tank;

b) loose fuel pump cover screws;

c) leaky pipes or connections;

d) bent or flattened pipes;

e) dirty filter gauze;

f) dirty or distorted valves;

g) weak springs;

h) fuel pump control pushrod excessively worn,
shortened or seizing in its seat.

Correct the condition by eliminating the cause

of trouble.

NOTE - Before removing pump and relevant
lines for cleaning and checks, disconnect plastic
pipe on tank to prevent the flow of fuel from tank
through syphoning.

FUEL TANK

The tank is located on right side of front com
partment.

The tank carries: the filler union with cap, fue
level gauge sending unit in conjunction with suctio:
pipe with filter.

To remove tank for cleanings, proceed as fol
lows: disconnect the plastic pipe between suctio:
and pump pipes. Disconnect sending unit cable
and remove sending unit in conjunction with th
suction pipe and filter.

Eventually, remove the tank fastening strap. T
do so, undo the upper screw and disengage th
strap from the dash plate.

o

§ % ) e ’ e o
-
w 3 Ry N

Fig. 142 - Fuel tank.

1. Tank. - 2. Fuel filler plug. - 3. Tank fastening band. - 4. Bai
screw. - 5. Fuel pump line. - 6. Fuel gauge cable terminal. - 7. Fu
reserve supply indicator terminal. - 8. Ground cable.

Withdraw the tank from the front compartmenr
Drain the fuel and clean accurately both tar
and filter with gasoline.

DRY AIR CLEANER

The dry air cleaner is provided with silenct
and a warm air intake scoop.

A special pleated paper cartridge is fitted.

The cover is slotted and may rotate on its fi

o1
T : ¢ snit o anrt of ol

in throu“gh the upper slots in cover while in winte
after suitably turning the cover 180° degrees, tl
heated air around exhaust manifold will ent

through the lower scoop at cleaner base (fig. 14!
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Rotate cover by grabbing the two lugs after
slackening the central mounting wing nut.

Move up green lug in summer and red lug in
winter.

A continuous and constant air cleaner efficiency
is of maximum importance to protect the engine
and its components. In fact, if dust or any other
foreign matter - suspended in the air drawn in
by the engine - succeeds in flowing past the cleaner
and reaching the engine inner components, dirt
will mix with lube oil and form a strongly abrasive
compound that will accelerate wear and shorten
life of engine components.

The cartridge must be replaced every 6000
miles (10.000 km).

Fig. 144 - Air cleaner components.

, 1. Cleaner body. - 2. Cover with air intake openings. - 3. Filtering
. . element.

It goes without saying, however, that if car has
been driven mostly over dusty roads the car-
tridge must be replaced more often.

To take down air cleaner from engine, proceed
as follows:

a) slacken the air cleaner-to-carburetor cover
mounting screw in its hollow pad;

b) slacken the two cleaner lower end nuts
from the studs on exhaust manifold (fig. 145);

c) at air cleaner, disconnect crankcase and
cylinder head vent hoses;

d) remove air cleaner, and then the cleaner-
to-carburetor mounting gasket.

Fig. 143 - Engine air intake.

1. Air cleaner with intake silencer. - 2. Wing nut. - 3. Cleaner cover

rotation grab lugs to set air intake according to seasonal require-

ments. - 4. Warm air intake slots (summer, green lug up). - 5. Warm
air intake (winter, red lug up). - 6. Exhaust manifold.

NOTE - It is of paramount importance that the
filter element be given the proper routine care
as recommended As a matter of fact a clogged
air cleaner results in lower engine suction which
brings about a reduction of engine power. There-
fore, when engine performance is poor, inspect
first of all is poor, inspect first of all the condition Fig. 145 - Removal of air cleaner and exhaust manifold using
of the air cleaner. wrench A. 8110.

1. Air cleaner. - 2. Wrench A. 8110. - 3. Exhaust manifold.
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OIL BATH AIR CLEANER

On cars intended for special service conditions,
the standard paper cartridge air filter has been
replaced by an oil bath air cleaner.

The latter consists of a cylindrical shell with
cover having a by-pass shutter, filtering element
with retaining ring and oil bowl with gasket.

According to seasonal requirements the by-pass
may be set in two positions. During summer air
enters through the screened slots (A, fig. 146).
In winter the entrance of cold air may be impeded
by rotating the by-pass 105° thus feeding warm
air to the engine. The stream of incoming air is
ducted around exhaust manifold through lower
scoop (C, fig. 146) where it is heated.

To set the by-pass in the required position slack-
en the cover central wingnut and turn by-pass
lug (B, fig. 146) then retightening the wingnut.

Oil level must never be allowed to drop more
than .39 (1 cm) below fill mark on oil bowl. To
check oil level release the two fasteners and take
off the bowl. Usually the oil level should be check-
ed every 900 miles (1500 km) topping up, if neces-
sary, with engine lube oil.

Change the oil every 3,000 miles (5.000 km)
after cleaning the filter as follows:

a) Wash bowl with kerosene or gasoline.

b) Take off the filtering element, after remov-
ing its retainment ring on central pipe.

c) Wash the element by immersion in kero-
sene or gasoline.

d) Let the element drip dry and reinstall.
The oil bowl capacity is .38 (U. S.) ar .32 (G. B.)
qts (0,400 kg).
Every 6,000 miles (10.000 km) carry out a gen-
eral cleaning of the cleaner.

To this purpose remove the cleaner from car
by slackening the clamp screw (3, fig. 146) secur-

Fig. 146.
Oil bath air cleaner.

1. Air cleaner. - 2. Cleaner sup-
port bracket. - 3. Collar, cleaner
to bracket. - 4. Collar screw. -
5. Bridge piece. - 6. Nut. - 7. Pad. -
8. Support plate. - 9. Nut. - 10. Lock-
washer. - 11. Hose. - 12. Collar. -
13. Elbow. - 14. Adapter. - 15. Col-
lar, adapter. - 16. Collar screw. -
17. Bridge piece. - 18. Nut. -
A. Screened slots, air intake
in summer. - B. Shutter lug. -
C. Warm air intake scoop (winter).

ing the unit to the support bracket (8) and collar
(15, fig. 146) of cleaner connection to carburetor.

Dismantle the cleaner and wash all its components
in kerosene or gasoline.

Reassemble, refill the bowl with engine oil and
reinstall on car.

MANIFOLDS

Manifolds will rarely require attention as they
are not subject to appreciable wear.

On engines 100.000 and 100.008 intake manifold
is cast integral with the cylinder head.

The exhaust manifold may develop cracks or
distortions as a result of intense heat to which it
is subjected.

When servicing manifolds, remove carbon de-
posits and dirt having collected on both inside and
outside of them ; check the cylinder head mating face
for level and, if necessary, smooth it out with a
file; carefully inspect the manifold for evidence of
cracks and if so, replace manifold; make sure that

the gasket warrants perfect seal, otherwise replace
the gasket.

Fig. 147 - Exhaust manifold and gasket.
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CARBURETOR

WEBER CARBURETOR TYPE 26 IM

This carburetor has a throat diameter at the
height of throttle of 1.02"” (26 mm).

Carburetor is equipped with progressive-action
starting device which enables the driver to suit the
mixture richness to the most varied conditions of
starting, until the engine has reached the rated
operation temperature.

The dampened needle valve ensures a smoother
engine running since thanks to its dampening
device it is not affected by vibrations or shocks
and, therefore, keeps more steadily constant the
level in carburetor bowl.

Secondary Venturi diameter is .63"" (16 mm) and

1. Cover. - 2. Strainer. - 3. Strainer plug gasket. -
4. Strainer plug. - 5. Cover gasket. - 6. Starting jet. -
7. Spring retainment snap ring. - 8. Spring retainer
and guide. - 9. Air corrector screw. - 10. Starting
valve spring. - 11. Emulsion well. - 12. Starting
valve. - 13. Main jet holder gasket. - 14. Main jet. -
15. Main jet holder. - 16. ldle speed mixture adjust-
ing screw. - 17. Screw friction spring. - 17 A. Throt-
tle opening setscrew friction spring. - 18. Throttle
opening setscrew. - 19. ldle speed jet. - 20. Idle
speed jet holder gasket. - 21. Idle speed jet holder. -
22. Throttle control lever nut. - 23. Lockwasher. -
24. Throttle control lever. - 25. Throttle control
lever spring. - 26. Body. - 27. Throttle shaft seal. -
28. Throttle shaft. - 29. Throttle. - 30. Throttle
screw. - 31. Cover screw. - 32. Cover. - 33. Starting
control lever. - 34. Bowden wire screw nut. -
35. Starting control lever. - 36. Bowden wire screw.
37. Starting control lever nut. - 38. Starting control
lever spring. - 39. Sheath screw. - 40. Cover. -
41. Starting valve control shaft. - 42. Float - either
brass or nylon. - 43. Float pivot. - 44. Needle
valve. - 45. Needle valve gasket. - 46. Carburetor

cover screw.

Fig. 148.

Weber 26 IM carburetor.

is in a single casting with carburetor body. A fuel
strainer is incorporated in carburetor cover.

At bottom, near the throttle control lever, the
carburetor carries the connection for vacuum ad-
vance corrector.

Operation.

Referring to the diagram (fig. 150) the operation
of Weber 26 IM carburetor can be outlined as
follows: the air from above, flows through Venturi
(24) where it mixes with the fuel issuing from nozzle
(25) and is then conveyed to cylinders through
primary Venturi (21) and throat where throttle (19)
is adjusting the flow.
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Fig. 149 - Weber 26 IM carburetor.

1. Idle speed jet holder. - 2. Throttle control lever. - 3. Slow running

adjustment screw. - 4. Vacuum advance line connection. - 5. Idie

speed mixture adjustment screw. - 6. Main jet holder. - 7. Fuel inlet
connection. - 8. Strainer plug.

From fuel line, joined to carburetor by con-
nection (8), the fuel flows across strainer (7), through
needle valve (9) into bowl (16) where float (12)
hinged to pivot (11) controls the opening of needle
(10) and maintains a constant fuel level.

From bowl (16) - via metered main jet (15) - fuel
reaches emulsion well (23) whence, after having
been mixed with the air coming from metered air
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corrector screw (1), through emulsion orifices (22)
and spray nozzle (25) it finally reaches Venturis (24)
and (21) where it blends with the air stream pro-
moted by engine vacuum and is then drawn into
cylinders.

While idling, through an appropriate passage fuel
is carried from well (23) to idle speed jet (13) where
it is mixed with the air coming from air orifice (5).
Through duct (3) and idle speed orifice (18) - adjust-
able by taper-point screw (17) - the fuel reaches
carburetor throat past throttle (19) where it is further
mixed with the air stream drawn in by engine
vacuum through the gap around the throttle in
idling speed position.

From duct (3) the mixture can also reach the car-
buretor throttle chamber through transition hole (20),
located in exact relation to the throttle ; the purpose
of this transition hole is to permit a smooth acceler-
ation of engine from idling speed, proportionately
to the increase in throttle opening.

Starting Device.

This device has the function of ensuring prope:
engine cold starting. It is controlled by means o
the left lever (2, fig. 156) placed behind the gearbos:
lever and must be progressively set back to res
position as engine is reaching the rated operatior
temperature. The starting device (fig. 151) is madze
up of valve (33) actuated by the lug of rocker (38
connected, through a suitable shaft, to control leve:
(40). By pulling the device control to stroke end
valve (33) is lifted from its seat and brought in the
«fully open» position (diagram «A», fig. 151)
Under these conditions valve (33) closes air orific
(27) and transition mixture orifice (29) and uncover

Fig. 150.

Diagram matic section.

1. Air corrector screw. - 2. Air intake. -
3. Idle speed mixture duct. - 4. ldle speed
jet holder. - 5. ldle speed air orifice. -
6. Strainer plug. - 7. Strainer. - 8. Fuel
inlet connection. - 9. Needle valve. -
10. Valve needle. - 11. Float pivot. -
12. Float. - 13. Idle speed jet. - 14. Main
jet holder. - 15. Main jet. - 16. Bowl. -
17. idle speed mixture adjustment screw.
- 18. idle speed orifice. - 19. Throttle. -
20. Transition hole. - 21. Primary Ven-
turi. - 22. Emulsion orifices. - 23. Emul-
sion well. - 24. Secondary Venturi. -
25. Main nozzle.
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mixture orifices (30) (32) [(which communicate with
starting jet (48) through duct (26)] and air orifices
(85) (which communicate with the outside through
strainer (37) and slot (36).

With throttle in idling speed position, the vacuum
of engine cranked by the starter causes the fuel
contained in the recess of jet (48), in the jet and in
reserve well (47), to be emulsioned with the air
coming from orifices (45) and (46).

With valve (33) partially opened, orifice (29) may
communicate with carburetor throat, through the
valve central slot, duct (28) and orifice (31) drill-
ed in Venturi (21) in correspondence with the re-
striction.

Through duct (26) and orifices (30) and (32) the
mixture arrives - simultaneously with air from
orifices (35) - past the throttle through duct (34),
thus permitting prompt starting of the engine.

Kfter engine fires the device delivers a mixture
whose fuel/air ratio is such as to permit regular
running of engine while still cold. But, as the engine
warms up, this mixture would be excessive and too
rich; therefore, it becomes necessary to exclude
gradually the device as the engine is reaching the
rated operation temperature. During this maneuver,
valve (33) slowly uncovers orifice (27) which permits
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a greater amount of air to enter through the hole
of spring guide (44) (to weaken the mixture) while,
by closing progressively orifices (30) and (32) and
air orifices (35), also the amount of mixture is re-
duced. This way, the mixture title and amount is
reduced proportionally to the amount the device
is inserted (see diagram «B», fig. 151).

Orifice (29), duct (28), and orifice (31), drilled in
Venturi (21), have the task of permitting a regular
progression of acceleration also with cold engine.
By opening throttle (19) to speed up the engine
the vacuum acting on duct (34) is reduced. This
would cause a reduction in the amount of fuel
delivered through said duct (34), with consequent
irregular running of the engine, but, through
orifice (31), duct (28) and orifice (29) (from which
air is drawn when throttle is closed) some mixture
is sucked in by the vacuum formed in the restriction
of the Venturi consequent to the opening of the
throttie, and this compensates for the reduction in
delivery through duct (34).

When the starting device is excluded, valve (33)
covers also orifice (29) and prevents the entrance
of mixture (diagram «C», fig. 151).
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Fig. 151 - Starting device (choke) diagrammatic section.

« A»: Device fully inserted. - « B»: Device partially inserted. - « C»: Device disinserted.
2. Air inlet. - 16. Bowl. - 19. Throttle. - 21. Primary Venturi. - 24. Secondary Venturi. - 25. Mixture duct. - 27. Mixture leaning air orifice. -
28. Transition duct. - 29. Transition mixture orifice. - 30. Starting mixture orifice. - 31. Transition orifice. - 32. Starting mixture orifice. -
33. Starting valve. - 34. Starting mixture duct. - 35. Starting device air orifices. - 36. Air intake slot. - 37. Strainer. - 38. Rocker. - 39. Lever
return spring. - 40. Starting device control lever. - 41. Control wire screw. - 42. Cover with support for starting device control bowden. -
43. Starting valve spring. - 44. Spring casing. - 45. Starting jet emulsion air orifice. - 46. Air emulsion reserve well orifice. - 47. Starting
reserve well. - 48. Starting jet.

NOTE - Slot 36 and filter strainer 37 are fitted only on carburetor 22 1M as described on page 88.
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Fig. 152.

Weber 26 IM carburetor
with choke device cover
removed.

1. Choke valve. - 2. Choke
device cover. - 3. Choke
valve shaft.

Use of the Starting Device. Hot starts - throw in the device only partially
(position B, fig. 153).

'I“o proﬁt_ by all t.he advantages the 'progressive- ENGINE WARM-UP
action starting device may offer, use it as follows:

' During engine warming-up period, even witl

ENGINE STARTING car running, push home gradually the starting device
lever through successive stages so as to suppl

_-Cold starts - fully throw in the device (position the engine with the supplementary amount of mix

A, fig. 153); after engine fires push in slightly the ture indispensable for a regular and smooth engin

control. operation (position B, fig. 1583).

Fig. 153 - Weber 26 1M carburetor, starting device (choke) end.
Fig. 154 - Weber 26 IM carburetor.

1. Choke device cover. - 2. Bowden mounting screw. - 3. Nut and

screw, choke bowden wire. - 4. Choke control lever. - A. Position 1. Bowden mounting screw. - 2. Choke control lever. - 3. Screw ai

of lever 4 for « fully inserted » choke. - B. « Partially inseited » choke. - nut, choke howden wire. - 4. Starting mixture duct. - 5. Throttle
C. « Disinserted » choke. 6. ldle speed passage.
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NORMAL CAR DRIVING

As soon as the engine has reached the rated
operation temperature exclude completely the
starting device by bringing the control lever to
position C (fig. 153).

Idling Speed Adjustment.

Idling speed may be adjusted by throttle set-
screws (8, fig. 155) and mixture setscrew (11).

Screw (3) allows of adjusting the throttle opening
screw (11), conical, has the task of metering the
amount of mixture coming from idling speed pas-
sage which will then blend with the air flowing past
the gap around the throttle when in idle speed
position. This makes possible a rating of mixture
best suited to engine requirements and smooth
operation.

Always adjust idling speed with engine running
and warm by first setting throttle to minimum open-
ing by setscrew (8) so as to insure steady operation.

Next, by turning screw (11) in or out set mixture
richness to the most suitable ratio for said throttle
opening, thus accomplishing a fast and steady
idling; reduce minimum throttle opening some-
what more until best idling speed rate is obtained.

Fig. 155 - Weber 26 IM carburetor in place on engine.

1. Accelerator control cable. - 2. Relay lever. - 3. Cable screw. -
4. Terminal. - 5. Rod. - 6. Clip. - 7. Throttle control lever. - 8. Throttle
closing set screw. - 9. Idle jet holder. - 10. Main jet holder. - 11. Idle
speed mixture metering screw. - 12. Choke control cable. - 13. Choke
control lever. - 14. Fuel inlet line. - 15. Filter inspection plug. - 16. Fuel
drain shield and tube. - 17. Spacer. - 18. Vacuum advance tube.

Fig. 156 - Control levers on floor tunnel (during removal).

1. Starter motor lever. - 2. Choke lever.

Carburetor Trouble Shooting Instruc-
tions.

Carburetor should be serviced only if carbu-
retion is definitely at fault.

Some possible causes may be:

Flooded carburetor: improperly seated needle
valve.

Engine does not start when cold: starting device
operation is irregular because starting jet is ob-
structed or starting device control travel has short-
ened.

Engine does not start when warm: clogged jets
or passages, misadjusted idle speed circuit.

Engine does not idle: clogged jefs or passages,
misadjusted idle speed circuit.

Engine pick up is poor: obstructed main jet or
emulsion orifices.

Increased gasoline consumption: foreign matter
in air corrector screw intake and in emulsion well
orifices.

This trouble may also be due to altered calibration
of metered parts (main jet diameter larger than
standard, air corrector screw O. D. smaller than
standard).

Engine does not develop the rated power: impro-
per throttle opening caused by binding of throttle
valve shaft in its seat or by a stiffening or locking
of throttle controls.
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Carburetor Servicing Instructions.

FUEL LEVEL IN BOWL

The needle valve and float are easily accessible
for inspection by removing the carburetor cover
with which they form an assembly.

Fig. 157 - Float adjustment data.
BRASS FLOAT

1. Carburetor cover. - 2. Needl=z. - 3. Needlz valve. - 4. Lug. - 5-6. Arms.
7. Needle ball. - 8. Float. - 9. Cover gasket.

Before checking level in bowl, see that:

— needle valve is well screwed in and aluminum
gasket is in place;

— calibrated orifice in valve seat is unobstructed,
not worn or deformed;

— the needle slides freely in its guide.

In case sealing is imperfect, replace the complete
valve:

— the float is not distorted or broken and moves
on its pivot without drag or excessive play; re-
place if these conditions are not met.

Now, check the level and preceed as directed
hereafter (fig. 157):

a) Check that needle valve (3) is screwed tight
in its seat.

b) Keep carburetor cover (1) upright or else
the weight of float (8) would lower ball (7) fitted
on needle (2).

c) Check that with cover held vertical and
float arm (5) in slight contact with ball (7) of needle
(2), the float is .28 (7 mm) away from cover with
gasket (9) flat against cover face.

d) Check that float travel is .28" (7 mm); if
necessary, bend lug (4) as required.

e) If float (8) is not correctly positioned, bend
float arms (6) until the correct adjustment is obtained.
See that arm (8) is perpendicular to needle axis
and does not show rough spots or indents which
might impair free sliding of the needle.

f) Check that float rotates freely around its
pivot pin.

As a rule, the above adjustment operations must
be performed every time a new float is installed.

CAUTION - Should a replacement of the needie
valve be required, make sure first that the new
valve is screwed tight in its seat with a new seal
interposed. This will mean that the level check
must be repeated.

Fig. 158 - Carburetor cover components.

1. Float pivot. - 2. Float. - 3. Carburetor cover. - 4 -5. Needle valve seat and needle valve. - 6. Filter strainer. -

7. Gasket. - 8. Filk

inspection plug.
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Fig. 159.
Weber 26 IM carburetor, open.

1. Secondary Venturi. - 2. Nozzle tube. -
3. Choke valve spring lock ring. - 4. Spring
retainer and guide. - 5. Choke jet. - 6. Fuel
bowl. - 7. Emulsion well with air bleed
jet. - 8. Gasket and carburetor cover. -
9. Cover locating dowel. - 10. Float.

THROTTLE VA] OMPONENTS

Throttle valve shaft should rotate freely in its
guides even when engine is very warm. Excessive
clearances caused by wear must not be tolerated
since they account for irregular engine operation at
idling speed.

Replace shaft if necessary.

Throttle must not be in any way distorted and must
be tightly secured on its spindle.

Fig. 160.

Jets, jet holders and
choke valve.

NOTE

The .0394'' (1,00 mm) main

jetis fitted on carburetors

up to engine No. 876482;

starting from engine No.

876483, carburetors have

a .0382"' (0,97 mm) main
jet.

1. Choke valve. - 2. Spring-
- 3. Spring retainer and
guide. - 4. Lock ring. - 5. Air
bleed jet. - 6. Emulsion
well. - 7. Choke jet. - 8. IdI-
ing jet holder and jet. -
9. Main jet holder and jet.

mm 1,90 = .0748"
mm 1,00 = .0394""
mm 0,45 = .0177"

CARBURETOR CLEANING INSTRUCTIONS

A general cleaning of carburetor should be car-
ried out periodically, in accordance with the fol-
lowing:

Passages. - All fuel passages have a diameter that
is the most appropriate to insure best operating
conditions: it is therefore essential to remove any
dirt or scale deposited by fuel, which would alter

mm 045 mm1,00

Fs
mm 1,00
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undesirably the conditions of operation. Clean with
gasoline and blow dry with compressed air all
passages in castings. Do not pass drills or other
metal points through jets and passages because
these would be altered in their calibrated diameters.

Calibrated parts. - Idling and max. rated speed jet
holders, and relevant bayonet-coupled jets, are
easily removed by using a wrench or a screwdriver.

To clean the different calibrated parts, wash in
gasoline and blow with a compressed air blast.
We strongly advise against the use of metallic
points or other unsuitable tools which may irrepa-
rably upset the pre-established calibration of orifices.

WEBER 26

Should it be necessary to remove carburetor
adjustment components for inspection of some parts,
make sure that after re-assembly parts are again
well tight in their seats to avoid possible operating
troubles.

STRAINER

To clean the strainer, unscrew and take off its
plug, with gasket, on carburetor cover and then
pull out the strainer.

Clean strainer seat carefully. Wash strainer in
gasoline and blow clean with an air blast.

IM CARBURETOR SETTING DATA

Body diameter
Primary Venturi diameter . . . . . .
Secondary Venturi diameter . . . . .
up to engine No. 876482

Main jet diameter

Idling jet diameter
Choke jet diameter . .
Air bleed jet diameter
Needle valve diameter
Float setting

Float weight

Emulsion ube

from engine No. 876483 . . -

in. mm
1.0236 26
.7480 19
1772 4,50
.0394 1,00
.0382 0,97
0177 0,45
F 5§/ .0394 1,00
0748 1,90
.0591 1,50
.2756 7
32 oz 9 gr.
F3 F3

WEBER 22 IM

The 22 IM Weber carburetor has been installed
in production up to engine No. 644010, (Sedan»,
and up to engine No. 644440, (Multipla> .

Setting data covering above carburetor are tab-
ulated on next page.

z 3 Fig. 161.

Float adjustment data.

NYLON FLOAT

1. Cover gasket. - 2. Needle
valve. - 3. Arm. -~ 4. Float.

CARBURETOR

Both brass and nylon floats are used in 22 IM
carburetor. See the exact type of float prior to
setting the float level.

For the nylon float the adapting operations outlined
on page 86, covering the brass float, are not re-
quired inasmuch as after assembly the float (4) is
located at .20"" (6 mm) from the cover face, in ver-
tical position (with gasket in place), and may move
through a .28" (7 mm) travel.

Therefore, simply check that:

a) needle valve (2) is screwed tight in its seat;

b) arm (3) does not have any indents on its
contacting face;

c) float (4) rotates freely around its pivot pin.

MOTE - For description, operation, trouble shoot-
ing and service procedures, see Weber 26 IM car-
buretor.
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WEBER 22

IM CARBURETOR SETTING DATA

in. | mm
Body diameter . . . . . | 8661 | 22
Primary Venturi diameter | .6299 : 16
Secondary Venturi diameter 1772 ! 4,50
Main jet diameter .0315 | 0,80
Idling jet diameter . 0177 { 0,45
Choke jet diameter . . . . F 6/ .0472 ‘ 1,20
Air bleed jet diameter .. .0847 2,15
Needle valve diameter . . . . . . . 0591 ; 1,50
. brass float (fig. 157) 2156 1
Float setting % nylon float (fig. 161) -:13269 | -8
. brass float . . . . . .32 oz 9 gr.
Float weight % nylon float 19 oz | 5,5 gr
Emulsion well F 2 i F 2
|
Fig. 162.

Weber 22 IM carburetor.

1. Cover. - 2. Strainer. - 3. Strainer plug gasket. -
4. Strainer plug. - 5. Cover gasket. - 6. Air corrector
screw. - 7. Spring retainer and guide. - 8. Spring
retainment snap ring. - 9. Starting jet. - 10. Starting
valve spring. - 11. Emulsion well. - 12. Starting
valve. - 13. Main jet holder gasket. - 14. Main jet. -
15. Main jet holder. - 16. Idle speed mixture adjust-
ing screw. - 17. Screw friction spring. - 17 A. Throt-
tle opening setscrew friction spring. - 18. Throttle
opening setscrew. - 19. Idle speed jet. - 20. ldle
speed jet holder gasket. - 21. Idle speed jet holder. -
22. Throttle control lever nut. - 23. Lockwasher. -
23 A. Cover screw lockwasher. - 24. Throttle con-
trol lever. - 25. Body. - 26. Throttle shaft seal. -
27. Throttle shaft. - 28. Throttle. - 29. Throttle
screw. - 30. Throttle control lever spring. - 31. Cover
screw lockwasher. - 32. Cover screw. - 33. Cover.
- 34. Starting control lever. - 35. Bowden wire screw. -
36. Starting control lever. - 37. Bowden wire screw
nut. - 38. Starting control lever nut. - 39. Starting
control lever spring. - 40. Sheath screw. - 41. Cover.
- 42. Starting air filter. - 43. Starting valve control
shaft. - 44. Float pivot. - 45. Float. - either brass
or nylon. - 46. Needle valve. - 47. Needle valve
gasket. - 48. Carburetor cover screw.
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Fig. 163 - Engine cross-sec
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LUBRICATION SYSTEM

Oil Pump . . . . o e e e e e e e e e e page 91
Oil Pressure Relief Valve . . . . . . . . . . . . . . . @ . i e » 92
Oil Filter .. . . . . . . e e e e e e e e e e » 93
Sump-to-Crankcase Seal Gaskets . . . . . . . . . . . . . . . ... ... ..., » 93
Low Oil Pressure Indicator Sending Unit . . . . . . . . . . . ... . ... .. .... e » 95
Crankcase Ventilation and Vacuum Advance Device Lines . . . . . ... .. .. ... ... » 96

Engine lubrication is of the forced pressure type.
Pressure is promoted by a gear pump mounted
below crankcase (fig. 164) which is driven off the
camshaft by a helical gear couple.

The lubrication system also includes the following:

— a suction intake with incorporated (filtering
screen;

— a by-pass cartridge-type oil filter mounted on
engine right side;

— an oil pressure relief valve on crankcase
lower left side;

— a sending unit, signalling insufficient oil pres-
sures.

Fig. 165 - Oil pump, complete with intake horn and drive shaft.

The correct gear backlash is .0032" (0,08 mm).
Check clearance between gears and pump body
which should not exceed .0059" (0,15 mm).

Fig. 164 - Capsized engine on rotating stand.

Oil pump mounting is clearly visible.

OIL PUMP

The oil pump is mounted on crankcase lower
end and is secured by two screws. It consists of
a body, a driving gear, a driven gear, a suction
intake provided with filtering screen and a drive
shaft with relevant bush (fig. 166).

When servicing the pump, inspect teeth of both
driving and driven gears; replace gear if teeth are 1. Body. - 2. Drive shaft. - 3. Suction intake, with screen. - 4. Driv-
found worn or damaged. ing gear. - 5. Driven gear.

Fig. 166 - Oil pump components.
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Check that drive shaft bush pinch fit in crank-
case is .00098"' to .00276’’ (0,025 to 0,070 mm).

Check pump drive shaft-to-crankcase bush
clearance: it must not be greater than .0059"
(0,15 mm). Fit clearance is .00098" to .0024"’ (0,025
to 0,062 mm).

Oil pump drive shaft gear-to-camshaft gear as-
sembly clearance: .00236"" (0,06 mm) - wear limit:
.0039"" (0,10 mm).

Check filtering screen for any clogging or tear:
replace if necessary.

Use a feeler gauge. Fit clearance is .0004"
to .0039"' (0,01 to 0,10 mm).

Check clearance between driving gear and its
guide which must not be greater than .0059"
(0,15 mm). Fit clearance: .00051'' to .00196"' (0,013
to 0,050 mm).

Check that clearance between shaft and driven
gear is .0000" to .0020" (0,000 to 0,051 mm) and
does not exceed .0039"’ (0,10 mm).

OIL PRESSURE RELIEF VALVE

This unit is directly screwed in crankcase, on
left lower end.

It consists of: body, valve, spring, threaded
casing, spring adjustment shims and seal.

Engine oil pressure regulation is accomplished as
follows :

— unscrew the plug performing as a casing for
spring;

— add or remove shims in plug as required;

— screw in plug and tighten.

With engine running at rated speed, the lube
oil pressure reading at test gauge A. 60162 fitted in
place of the insufficient oil pressure indicator should
be 35.5 to 42.6 psi (2,5 to 3 kg/cm?).

Fig. 168 - Cutaway of oil pump and oil pressure relief valve.

1. Oil pressure relief valve assembly. - 2. Oil pump body. - 3. Oil
pump drive gear. - 4. Driven gear. - 5. Lube oail delivery duct.
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Fig. 169 - Oil pressure relief valve components.

1.Casing. - 2. Gasket, plug. - 3. Spring. - 4. Valve. - 5. Body. - 6. Seal.

OIL FILTER

The filter consists of a sheet metal container en-
closing a cartridge type filtering element (fig. 171).

Check color of sump oil: if dark, check filter
operation by running the engine for a few minutes
so as to bring oil to operating temperature.

If filter body remains cool, the filter is obviously
inefficient. In this case, check to see if trouble
originates from clogged ducts or from a dirty
cartridge.

Correct this condition, by cleaning ducts or
replacing cartridge, as required.

Also, check for tightness the two seals (5, fig. 171)
- one above and one below the filtering element -
and, if required, replace. Make sure that new
seals installed are a snug fit, to prevent oil from
seeping into filter body without passing through
the cartridge.

Filter cleaning must receive particular care con-
sidering the importance of an efficient and diligent
engine lubrication at all times.

Regardless of its condition, the filtering element
should be replaced every 6000 miles (10.000 km)
and the oil renewed.

In new engines, oil must be replaced after the
first 900 to 1200 miles (1500 to 2000 km) and 1800
to 2400 miles (3000 to 4000 km); during the third
oil renewal at 5000 to 5600 miles (8000 to 9000 km)
replace also the filtering cartridge.

Never run engine when cartridge is not in filter
for, otherwise, in addition to troubles arising from

ho ot

Fig. 170 - Crankcase, right side.

1. Inlet duct, for water from pump. - 2. Orifice, oil outlet from crai
case and inlet to filter. - 3. Orifice, oil inlet to crankcase from filt

non-filtered oil, an excessive drop in oil pressu
would take place.

CAUTION - When servicing the lubrication sy
tem wash all oil passages and ducts and th
blow dry with compressed air,

SUMP-TO-CRANKCASE SEAL
GASKETS

To ensure perfect oil-tightness, the two lon
tudinal half gasket and the flywheel and timi
gear end gaskets must be applied on sump
follows:

— brush on some bonding compound on su
edges;

Fig. 1711 - Components of by-pass oil filter.

1. Container. - 2. Filtering element. - 3. Cover. - 4. Base, seal carrier. - 5. Seal, filtering element. - 6. Washer, spring seat. - 7. !
cover. - 8. Spring, pressure.
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Fig. 172 - Engine lubrication diagram.

1. Crankcase ventilation hose. - 2. Rocker chamber ventilation hose. - 3. Oil filler neck. - 4. Level rod. - 5. Insufficient oil pressure indicator
sending unit. - 6. Oil pressure relief valve. - 7. Sump. - 8. Oil pump. - 9. Oil pump intake screen. - 10. Replaceable-cartridge, by-pass oil filter.
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— fit the four seal gaskets and flatten out ac-
curately;

— install fixture A. 60163 and secure on sump
so as to exert the necessary pressure on gaskets
in their seats (fig. 173).

It is recommended to leave gaskets under the
pressure of said fixture for at least 45 minutes.

Fig. 173 - Bonding the gaskets on sump faying face.
1. Sump. - 2. Gasket. - 3. Fixture A. 60163 for gasket compression.

LOW OIL PRESSURE INDICATOR
SENDING UNIT

The sending unit is located on the left side of
cylinder block and, by electric cable, is connected
to the optical indicator in instrument cluster on
facia.

With very warm engine, at an r.p.m. rate lower
than 1000 the indicator may light up even if pres-
sure is under control and operation regular.

The indicator signals when oil pressure drops
to less than 14 to 8.5 psi (1 to 0,6 kg/cm?).

Fig. 174 - Low oil pressure indicator sending unit.
1. Unit body. - 2. Connector, for cable to indicator. - 3. Seal.

Fig. 175 - Vent and vacuum advance device lines.

1. Air cleaner. - 2. Hose. - 3. Crankcase-to-cleaner line. - 4. Oil vapour

condensing chamber. - 5. Cylinder head cover-to-cleaner hose. -

6. Cylinder head cover. - 7. Carburetor. - 8. Carburetor-to-vacuum
advance line. - 9. Vacuum advance. - 10. Ignition distributor.

NOTE - Any accidental short circuit, as, for
instance, the indicator light bulb being shorted,
might cause damage to the sending unit.

This should be borne in mind in case of switch
failure. Of course, the short must be eliminated
prior to replacing switch.

Fig. 176 - Detail of engine cross section through oil vapour
condensing chamber and through the line to air cleaner.
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The indicator lights up (2,5-Watt red bulb) only
when ignition is turned ON and goes OU'I? w.hen
oil pressure is sufficient for adequate lubrication.

CRANKCASE VENTILATION AND
VACUUM ADVANCE DEVICE LINES

Venting of crankcase is obtained through an
oil vapor condensing chamber (fig. 176) connected
to air cleaner elbow on carburetor via an external

piping (2 and 3, fig. 175). A second line (5, fig. 175)
connects to the air cleaner elbow also the rocker
chamber.

The vacuum promoted by engine suction ac-
tuates the advance device through hose (8, fig. 175),
connecting the vacuum advance device to carbu-
retor throat.

During servicing, remove the three lines and
inspect pipings for obstruction and/or cracks.

A]l line connections must be a snug fit to ensure
tightness.

If any are leaky, replace faulty parts.

OIL PUMP FIT DATA
CLEARANCES AND FITS WEAR LIMITS
ITEM .

mm in. mm

. . . Pinch fit of
Drive shaft guide bush-to-seat in crank- 00098 to .0027 | 0,025 to 0,070 N .

CAS€ . . .+ e e e e e e e e at all times
Drive shaft-to-crankcase bush 00098 to .0024 0,025 to 0,062 0059 0,15
Driving gear shaft-to-seat in pump body .00051 to .00196 0,013 to 0,050 0059 0,15
Driven gear-to-its shaft . . . . . . .0000 to .0020 0,000 to 0,051 0039 0,10
Gears-to-pump body . . . . . . . .0004 to .0039 0,010 to 0,100 0059 0,15
Driving-to-driven gears backlash . .00315 0,08 .0059 0,18
Drive shaft gear-to-camshaft gear . .00236 0,06 .0039 0,10
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Cooling systems are different for the two models.

« Sedan ».

Forced water circulation by centrifugal pump.

Upright pipe radiator cooled by fan keyed on
pump shaft. Radiator equipped with thermostat
_controlling through a lever the air flow adjustment
butterfly valve (fig. 177).

Thermostatic adjustment of water temperature by
the air flow control.

« Multipla».

Forced water circulation by centrifugal pump.

Upright pipe radiator cooled by fan keyed on
pump shaft. Thermostat in pipe from cylinder
head to radiator.

Fig. 178 - Engine compartment: cooling system component
of engine 100.000 (Sedan).
1. Water temperature indicator sending unit. - 2. Hose, water gircul
ation from cylinder head to pump. - 3. Hose, water circulation fror
cylinder head to radiator. - 4. Radiator and filter cap. - 5. Fan.
6. Engine ground strap. - 7. Water pump.

On both models, a sending unit installed o
cylinder head controls an « excessive cooling wate
temperature indicator» to warn the driver whe
engine overheating occurs.

The two cooling systems are described in deta
for both models in the following paragraphs.

Fig. 177 - Detail of engine compartment ventilation and car
interior heating system. « Sedan ».

1. Side linings. - 2. Radiator. - 3. Radiator water drain cock. - 4. Baffle
for warm air entrance into car. - 5. Return spring. - 6 and 8. Lever The centrifugal pump, belt-driven by the gene:

d pushrod for shutter control. - 7. Shutter, air draft control in A . . .
ane.p engine compartment. ator pulley - which in turn is driven by the acce:
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Fig. 179 - Section through thermostat and diagram of connection to radiator (engine 100.008 for Multipla).

sory pulley on crankshaft - forces water into the
cylinder block jackets and in the cylinder head
water pockets; from cylinder head the water passes
to radiator and to upper central portion of pump
body through two stub pipes connected by hoses.

From radiator, the water returns to the pump.

When water temperature exceeds 167° to 176°F
(75° to 80°C) the thermostat (fig. 188) operates
lever (6, fig. 177) and opens shutter (7, fig. 177);
this way, fresh air passes through the radiator

Fig. 180 - Engine compartment right bottom view.

1. Shutter, air draft control. - 2. Radiator drain cock. - 3. Radiator.
- 4. Hose collars. - 5. Water hose, radiator to pump. - 6. Water pump
and cylinder block drain cock. - 7. Water pump.

core and cools the water therein circulating; the
shutter is wide open at 221°¢ F (105¢ C).

In other words, the thermostat governs the air
draft through engine compartment according to the
temperature of engine water.

« Multipla ».

In this model water circulation is as follows:

The centrifugal pump - which as on the «Sedan »
is belt driven by generator pulley - forces the
water into cylinder block jackets and cylinder head
water pockets. Until the engine is cold and water
temperature below 161° to 1700 F (72° to 77¢ C) the
water returns directly to the pump from cylinder
head, through a hose. When the above temperature
is exceeded, the thermostat (fig. 179) in cylinder
head water outlet union opens, and the water
circulates in the radiator then returning to the
pump through a hose.

WATER PUMP

The water pump is of the centrifugal, impeller
type (fig. 182). The impeller is integral with its
shaft which revolves on two ball bearings housed
in pump body. The rear bearing is retained, on
outer face, by a circlip fitting in a groove in pump
body. On the inner face, both bearings are shoul-
dered by spacers retained by snap rings fitting in
grooves machined in the impeller shaft.

The pump is made watertight by two special
rubber seals (9, fig. 182) encased in a metal shell.
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Water Pump Removal and Disas-

sembly.

Removal.

Remove front, lower right apron.

Drain water by opening cock (2, fig. 180) under
radiator and pump cock (6, fig. 180).

Remove drive belt from pulley.

Loosen collars (4), of pump inlet hose and re-
move hose. To loosen collars, use wrench A. 50013.

Slacken collar and remove hose (2, fig. 178)
from pump.

Disconnect engine ground cable (6, fig. 178) from
body lower rear panel.

Undo the three water pump mounting screws and
remove pump assembly complete with fan and air
conveyor.

Disassembly.

Secure pump assembly in a vice and remove
conveyor, drive pulley and fan.

Remove rear ball bearing retaining circlip.

Undo the screws joining the two body halves and
remove front body half from impeller shaft.

From impeller remove: front bearing, thrust ring
and relevant retaining ring, water seal.

Take off front body half and from it remove rear
ball bearing and thrust ring.

Finally, from impeller remove: rear bearing
thrust ring retainment ring and water seal.

Inspection, Assembly and Installation.

During overhauls check that:

— the gasket between the two pump body
halves is sound;

— the two ball bearings are in good condition
and have no axial play; holding fast with one hand
the outer ring and rocking back and forth the inner
ring, no roughness or noisiness must be noticed;

— rear bearing and thrust ring retainment rings
have not lost their elasticity;

Fig. 181 - Water pump assembly.

1. Water duct from pump to crankcase. - 2. Connection for water
hose from engine to pump. - 3. Water inlet from radiator. - 4. Drain
cock.

— impeller shaft shows no seizing marks nor
out-of-true; impeller is securely fixed on shaft;

— thrust rings of the two bearings are not exces-
sively worn;

— the two encased water seals are perfectly
efficient and undamaged. TUsually these seals
must be replaced when disassembly has proven
highly difficult.

If damages or wear are detected, replace the
parts involved.

To reassemble and reinstall the pump, reverse
the disassembly and removal operation order.

Fig. 182 - Water pump nner components.

1. Nuts. - 2. Plates. - 3. Keys. - 4. Impeller shaft. - 5. Circlip. - 6. Pulley end ball bearing. - 7. Spacer. - 8. Spacer retaining rings.
9. Seals. - 10. Thrust washer. - 11. Fan end ball bearing.
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AIR CONVEYOR — |

To inspect and check air conveyor operate as
follows :

— install conveyor on water pump body, tight-
ening the mounting screws to a torque of 23.14
ft.lbs (3200 kgmm). Place a dial indicator plunger
against conveyor inner face (point « A» shown in
fig. 183), and rotate conveyor around water pump
body axis: maximum permissible out-of-round is
.078” (2 mm).

FAN

. Fig. 183 - Checking air conveyor.
The fan is secured to water pump st}aft by a key. A. Point to be checked.
To remove fan, unscrew the mounting nut.

Inspect blades to see that they are not de-

formed. Rotate fan on its axis while resting a dial indicato
Straighten if necessary. plunger or a scriber on tip of blades: the lengt
P ©

]

Fig. 184 - Section through water pump, fan and air conveyor.
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of each blade must not differ from that of the other
blades by more than .0394” (1 mm) (fig. 185).

NOTE - Starting from engine No. 764729, « Sedany,
and No. 765151, « Multipla», the fan made up of
welded sheet metal elements has been replaced
by an aluminum cast fan.

Fig. 185 - Checking fan, welded metal element type (up to en-
gine No. 764728, Sedan, and No. 765150, Multipla).

RADIATOR

« Sedan ».

The radiator is of the upright pipe, three-row
type (fig. 186).

If overheating is noticed during operation, check
the thermostat mounted inside radiator lower bowl.

The thermostat should begin to actuate lever (4,
fig. 188) when the temperature reaches 167° to
176° F (75° to 80° C) and should be fully extended
when temperature is about 221°F (105°¢ C).

If not so, check thermostat and inspect operating
linkages and shutter to see that articulations are not
binding.

To check thermostat, see page 104.

If both thermostat and operating linkages with
shutter are efficient, overheating is probably due

Fig. 186 - Sedan radiator front view.

to poor cooling ability of the radiator. Therefore,
check that excessive scale or rust has not formed in
radiator core.

Otherwise, clean both radiator and water jackets
with a water and sodium bicarbonate solution as
follows:

— Open the cocks under radiator and pump,
and drain water.

— Fill cooling system with 9 U.S. pints or 7.6 G.B.
pints (4,30 liters) of water containing 7 oz (200 grams)
of sodium bicarbonate.

— Run engine at idling speed for about 10 min-
utes.

— Stop engine and leave the solution in cooling
system for about half an hour. .

— Run engine and at the same time drain system.
Stop engine immediately after all the solution has
been drained.

— Let engine cool down and then flush with
clean water for some minutes, leaving drain cocks
open.

NOTE - The operation described above must
be performed also before shifting to antifreeze
mixtures since these compounds have a tendency
to loosen scale and rust.
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— Close cocks, fill with clean water, run again
engine and drain. :

— Close cocks and fill system to correct level.

If radiator is leaking, locate the crack(s) and
repair by soldering.

To locate leaky points, operate as follows:

— Close water outlet pipe and connect a hose
to inlet pipe.

— Fill radiator with water.

— Send compressed air in the hose connected to
inlet pipe at a pressure of about 14.22 psi (1 kg/cm2?).

If radiator is cracked, water will issue at leaky
points.

XXXX

17,25 + 17,05

Fig. 187 - Sedan and Multipla radiator filler cap.

If too frequent top-ups are required, the trouble
may originate from:
a) Defective radiator filler neck valve.

— Check the gasket installed under the valve:
if damaged, it causes the sticking of the valve either
in the closed or open position. In this second case
the water may overflow freely from radiator.

b) Leaking hoses.

— Check clamping collars.
aged, replace.

If hoses are dam-

c) Defective water pump inner seals.

— Check if water issues from the body halves
drain holes; if so, disassemble the pump and
replace seals.

« Multipla ».

The radiator of the «Multipla» differs from the
«Sedan » radiator in that:

The thermostat is mounted in the connection from
cylinder head to radiator. This thermostat is ser-
viced as described under « Thermostat» on page 104

To wash the radiator, proceed as follows:

— to drain the water, besides the two cocks
placed under radiator and pump, open also the
cock permitting the passage of water to the heate;
radiator and the drain cock placed in car, behinc
front seat, to the right of tunnel;

— the amount of flushing water to be pourec
in radiator for cleaning is 13.7 U.S. pts - 11.50 G.B
pts (6,50 liters), containing 8.8 oz. (250 grams) o
sodium bicarbonate.

CAUTION - When refilling the cooling systen
after total draining, fill the radiator to correct level
run the engine at idling speed for some minute:
and then top up. As far as the Multipla is concern
ed, check also, during this operation, that th
cock permitting the passage of water into heate
radiator is open.

ANTIFREEZE MIXTURES

When outer temperature approaches 32°F (0° C
an antifreeze mixture must be used in radiator t
prevent freezing.

FIAT ANTIFREEZE MIXTURE AND WATER SOLUTION

ANTIFREEZE WATER FREEZING POINT
% in us G. B. Liters U. 5. G. B. Liters oF oo
volume pints pints pints pints
Sedan
20 | 1.80 1.50 0,85 1.20 6.07 ! 3,45 17 — 8
30 ! 2.15 2.29 1,30 6.35 5.28 l 3,00 5 —18
40 ; 3.60 3 1,70 5.40 4.57 ! 2,60 —13 —25
Multipla ‘ | 1
20 | 2.18 i 2.29 1,30 10.95 9.16 i 5,20 17 — 8
30 \ 4.10 ! 3.43 1,95 9.60 8.02 : 4,55 5 —15
40 ' 5.40 ‘ 4.58 2,60 8.30 6.87 3,90 —13 —28
r
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The preferred mixtures are those of water and
glycerine or glycol (ethyl- propyl-, etc.) provided
suitable corrosion inhibitors are added.

The use of the special antifreeze FIAT mixture
which is synthetic, inalterable, free from volatile
components, and anticorrosive is recommended.

Percentages in relation to freezing points are
tabulated on page 102.

However, in case FIAT antifreeze mixture is not
available, use exclusively mixtures based on neutral
glycerine or ethyl alcohol.
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The composition of the above mixtures is tab-
ulated here below.

NOTE - Alcohol solutions must be topped up
often with alcohol additions after checking the
solution specific gravity with a hydrometer since
alcohol evaporates rapidly at temperatures around
158° F (70° C).

MIXTURE OF NEUTRAL GLYCERINE AND WATER

Specific GLYCERINE WATER FREEZING POINT
gravity
at 89°F % in U: S. G B. Liters U: S. G: B. Liters oF oC
(18°C) volume pints pints pints pints
Sedan
1,049 18 1.40 1.18 0,65 7.60 6.45 3,68 24 — 4
1,070 25 2.12 1.85 1,08 6.88 8.7 3,28 17 —8
1,118 35 3.18 2.65 1,50 5.85 4.98 2,80 7 —14
1,129 40 3.60 3.00 1,70 5.40 4.60 2,60 2 —17
1,144 45 4.10 3.45 1,95 4.90 4.18 2,35 — 4 —20
1,160 50 4.850 3.80 2,15 4.50 3.80 2,18 —10 —23
Multipla
1,049 15 2.00 1.68 0,95 11.70 9.85 5,56 24 —4
1,070 25 3.40 2.80 1,60 10.30 8.70 4,90 17 — 8
1,118 35 4.75 3.90 2,28 8.98 7.60 4,25 1 —14
1,129 40 5.40 4.60 2,60 8.30 6.90 3,90 2 —17
1,144 45 6.12 ) 5.00 2,90 7.88 6.50 3,60 — 4 —20
1,160 50 6.85 'B.15 3,28 6.85 5.75 3,25 —10 —23
MIXTURE OF ETHYL ALCOHOL AND WATER
Specific ALCOHOL WATER FREEZING POINT
gravity —
o F .
at 5? 9% in U.s. G.B. Liters U.s. G.B. Liters - oc
@1s° c) volume pints pints pints pints
Sedan
0,969 26,50 2.40 2.00 1,158 l 6.60 ! 5.60 3,15 16 — 9
0,965 30,00 2.7 2.30 1,30 | 6.25 ' 5.30 3,00 10 —12
0,959 35,28 3.18 ] 2.65 1,50 \ 5.85 4.95 2,80 7 —14
0,956 317,40 3.40 i 2.80 1,60 5.60 4.80 2,70 8 —18
Multipla ;
0,969 26,50 3.60 3.00 1,70 1 10.10 8.50 4,80 16 —9
0,965 30,00 4.10 : 3.45 1,98 | 9.60 8.05 4,55 10 —12
0,959 35,25 4.85 : 4.00 2,30 8.85 7.80 4,20 i 1 —14
0,956 1 31,40 5.20 ‘ 4.30 2,45 | 8.50 7.20 ’ 4,05 8 —18
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THERMOSTAT

« Sedan ».

As already said under « Radiator » the thermostat
(contained in radiator lower bowl) must start ex-
panding when water temperature reaches 167° to
176° F (75° to 80° C) and be completely extended at
around 221°F (105°¢ C).

To remove the thermostat undo the ring nut
securing it to radiator using wrench A. 12201
(fig. 188).

If the thermostat is found defective [it may be
checked by immersion in water whose temper-
ature is increased from 167° F (75° C) up], replace it.

Fig. 188 - Sedan radiator rear view.

1. Gaskets. - 2. Felts. - 3. Drain cock. - 4. Air draft shutter tie rod
control lever. - 5. Roller in contactiwith thermostat. - 6. Wrench
A. 12201 for thermostat mounting nut.

« Multipla ».

The thermostat is mounted on the water outlet
pipe at front of cylinder head. It should start opening
when cooling water reaches a temperature of 161°
to 170°F (72¢ to 77° C) and should be completely
extended at 176° to 185°F (80° to 85° C).

The thermostat is adjusted by the Manufacturer
and no further adjustments are required.

Should the bellows be damaged (cracking or
piercing), the valve would open and water would
normally circulate through the radiator.

To remove the thermostat unscrew it with wrench
A. 50021.

To check thermostat operation immerse the ther-
mostat in water at 176° F (80° C) up. The complete
stroke of valve, with fully expanded thermostat
is .256''4-.020" (6,5+40,5 mm).

Replace the thermostat if found defective.

EXCESSIVE WATER TEMPERATURE
INDICATOR SENDING UNIT

This unit (1, fig. 178) is mounted at rear end of
cylinder head. At assembly, check that the seating
surface for sending unit on cylinder head is per-
fectly flat and smooth.

Sending unit setting data: with temperature
increments of 1.8°F (1° C) per minute the contact
of terminal with ground must take place at a tem-
perature of 230° to 248°F (110° to 120° C).

In case of defective operation of the sending
unit, if the trouble is not ascribable to the wiring
or to the bulb, replace the unit.

GENERATOR AND WATER PUMP
DRIVE BELT TENSION
ADJUSTMENT

Both generator and water pump with fan are
driven by Vee belts.

The drive is taken from a single-groove pulley
mounted on crankshaft and transmitted to a twin-
groove pulley on generator shaft; from this pulley
another belt carries the drive to the pump pulley

Check that tension is such that under 22 1bs. (10kg’
pressure belts sag .39"' to .59"' (1to 1,5 cm) (fig. 189)

If belts are slack, they slip, generator and wate:
pump are not driven at the required speed anc
belts wear rapidly; on the contrary, too tight belt:
induce an excessive strain on generator and wate:
pump bearings.

To adjust belts:

— Adjust first tension of belt between crank
shaft pulley and generator pulley by slackening
the two generator. mounting nuts (2, fig. 189): the
upper one anchoring generator to crankcase anc
the lower one for generator position adjustment

— Rotate generator as required to stretch the
belt and then retighten mounting nuts (lover nu
first).

Adjust tension of belt from generator to wate
pump as follows:

Back out the three pulley-to-hub mounting nut
(5, fig. 189).
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Remove rear semi-pulley, take out one (or more,
~ depending on belt slackness) of the spacer rings
(6, fig. 189) forming pulley groove and re-fit ring(s)
outside of pulley; this way, pulley groove will be
narrower and belt will move towards pulley pe-
riphery.

Re-install the semi-pulley, with spacer ring(s) on
its outer face, and secure to hub by the three mount-
ing nuts.

Fig. 189 - Adjusting water pump, fan and generator drive belt ‘
tension.

1. Adjustable generator support. - 2. Support fixing nuts. - 3. Gener-
ator pulley. - 4. Water pump and fan drive pulley. - 5. Pulley-to-
hub mounting nuts. - 6. Spacer rings, belt tension adjustment.

POWER PLANT MOUNTINGS

The power plant is elastically mounted on three
supports.

At front the plant rests on a cross member se-
cured under car floor through two rubber cushions
fixed to gearbox casing (fig. 191). Position of cush-

Fig. 191 - Cross section of power plant front support.

=
L

——
QO

ions on cross member is adjustable to ensure align-
ment of the assembly.

At rear the engine crankcase rests on body rear
lower panel through a suitable support and two
interposed rubber cushions (fig. 190).

When removing or installing power plant on car,
Ei - . . observe that rubber cushions are in good condition
ig. 190 - Lengthwise and crosswise section of power plant 3 .

rear central support. and that power plant alignment is correct.
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CLUTCH

Description of Components

Removal and Disassembly . . . . . .. . .. ...
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Assembly and Adjustment . . . . .. .. ... ..
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Pedal Free Play
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Servicing Equipment . . . . . . .. ... ... ..

Description of Components.

The clutch is the same for both «Sedan» and
« Multipla »: single plate, with spring cushioned
hub, working dry.

The outer diameter of the driven plate is 6.10"
(155 mm).

The clutch consists of the following parts:

Driven plate. - This plate is provided with annular
facings and spring cushioned hub (i.e. with springs
arranged around the hub and cushion discs having
the purpose of dampening the acceleration and
deceleration torques thus, rendering smooth and
gradual the engagement).

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

....................... page 108
....................... » 109
....................... » 109
....................... » 109
....................... » 110
....................... » 110
....................... » 11
....................... » 1M
....................... » 112
....................... » . 114
....................... » 114

Pressure plate. - Accurately machined, this plate
presses the driven plate against the flywheel.

Withdrawal levers. - Every lever is mounted
on a pin screwed in the pressure plate and project-
ing from the cover; the lever, resting on the cover,
is held in place by a retainment spring and a plate,
and is secured by a nut and lockplate.

The height of the lever inner end may be ad-
justed by screwing or unscrewing the locking nut.

Engagement springs. - Six powerful springs
force the pressure plate on driven plate.

Sliding sleeve with thrust bearing. - The sleeve,
controlled by a fork lever, may slide until it pres-
ses, with the thrust bearing, on the withdrawa
lever inner ends.

=
=
ot

Fig. 193 - Clutch and driven plate components.

1. Withdrawal lever nut. - 2. Lock plate. - 3. Lever mounting plate. - 4. Withdrawal lever. - 5. Lever spring retainer. - 6. Clutch cover.
7. Pressure plate. - 8. Pressure spring. - 9. Spring cup. - 10. Driven plate.
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Cover. - Of pressed sheet steel and with 6 holes
for passage of the engagement springs with cups.
The cover is fixed to flywheel by six screws (fig-
ure 199).

When depressing the clutch pedal, the clutch is
disengaged by the action of the withdrawal levers
that lift the pressure plate, thus permitting the driven
plate to clear the flywheel. The control is transmitted
from pedal to pressure plate via a linkage formed
by levers, bowden, control shaft, fork and sleeve.

NOTE - The driven plate shown in fig. 193 is with

cushion discs. ,
Driven plates have been equipped with cushion
discs as follows:
«Sedan» - From engine No. 505990 to No. 505993;
From engine No. 508399 to No. 508401;
From engine No. 512811 onward.
« Multipla» - Starting from engine No. 513141.

Removal and Disaésembly.

To remove the clutch, remove first the gearbox/
differential unit as described on page 119.

After removal of the gearboxjdifferential unit,
detach the clutch by undoing the six mounting
screws holding the clutch to flywheel.

Place unit on fixture A. 62022 as shown in fig. 195,
and lock cover by the three studs.

Straighten the lockplate tabs and unscrew the
withdrawal lever retaining nuts; take off the plates
and the levers and then slacken gradually the
three T-handles of the fixture until releasing all
pressure. Remove the cover and take off the
spring cups and the springs.

Inspecting Disassembled Components.

Check springs for perfect efficiency, seeing if
they conform to the data tabulated on bottom of
this page. Replace the springs if they are weakened
beyond the limits indicated in the table.

Check that: withdrawal levers are not worn,
plates are not deformed, lever retainment springs

are not deformed or weak and pin threads are
undamaged. Replace any defective part.

Check pressure plate for damages and for smooth-
ness of friction surface with driven plate, which must
be absolutely flat and free from distortions of any
kind. Otherwise, clutch will be noisy. If deformations
or nicks found are not too severe, the trouble is
remedied by lapping on a surface grinder.

Similarly, check also the flywheel friction surf-
ace.

Check that pilot bush is not chipped or exces-
sively worn. To replace the bush, if required,
use puller A. 6515 or ram puller A. 40006/1/2.

ENGAGED CLUTCH

kg 26,2 + 1,4

DISENGAGED CLUTCH

kg 30,9 + 1,5

1
3

51

30
28

Fig. 194 - Clutch spring characteristics.

Inspect driven plate facings and replace if worn.
If facings are greasy and only the surface is invol-
ved, wash with turpentine while scrubbing with a
wire brush. Instead, if facings are soaked with
oil, replace them.

Any time facings are replaced check balancing
and trueness of the driven plate. To this purpose
place the plate on the splined shaft and rest on
V blocks C. 732: remove material from the heavier
spots.

Check trueness by rotating the plate slowly while
resting on V blocks.

Out-of-true, checked with a scriber, must_ not
exceed .016" (0,4 mm).

Check that the rivets securing the facings on the
plate are perfectly clenched and flush with the fac-
ings because otherwise the flywheel and pressure
plate friction faces might be scored and damaged.

To prevent rattling: clutch shaft splines should
not have any clearance in excess of .012"’ (0,30 mm)
with respect to driven plate and hub-to-shaft splines
side clearance should not exceed .0039’’ (0,10 mm).

Check that the plate slides freely on splined shaft.
Inspect also the sleeve and the thrust bearing and
replace if damaged.

PRESSURE SPRING DATA

SEATED SPRING
PART WIRE OUTER ACTIVE TOTAL FREE
. . , dia. coils coils height Height Corresp. load| Min. load
118 in. 945 in. 2 in. 1.18 in. 62.18+31bs 83 lbs.
. 71/4 83/4
874239 @ mm) (24 mm) / / (51 mm) (30 mm) |(28,2+1,4kg)| (24 kg)
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Assembly and Adjustment.

— Place clutch pressure plate, complete with
pins, on fixture A. 62022 (fig. 195).

— On clutch cover, install the three withdrawal
levers, arranging their retainment springs as shown
in fig. 195.

Fig. 195 - Assembling and adjusting clutch on fixture A. 62022,
Use feeler gauge C. 110.

— Place the six clutch withdrawal springs in their
bosses on pressure plate.

— Insert cups on springs and install clutch
cover.

— Using fixture A. 62022 press clutch cover
down at the same time making sure that levers
and their supporting pins are properly guided
into their seating holes in cover.

— Fit the three lever backing plates and screw
in nuts and lockplate on supporting pins.
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Fig. 196 - Clutch rear throwout control.

1. Bowden. - 2and 4. Lever with control shaft. - 3. Forked lever securing
pin. - 5. Forked iever. - 6. Spring. - 7 and 9. Support for throwout
control sleeve. - 8. Clutch shaft. - 10. Clutch throwout control sleeve.

— After fully tightening tool T-handles, adjust en
play between withdrawal levers and central lobe
of tool by screwing in or out backing plate nu
until a .0039" (0,10 mm) clearance - checked wit
gauge - is obtained (see fig. 195).

Fig. 197 - Longitudinal section of clutch through throw:
control (clutch shaft and driven plate are of the early tyf

Indicated clearances (.078'' and .283" = 2 and 7,2 mm) must
obtained by adjusting the clutch release bowden cable.

Following end play adjustment, lock withdrax
lever supporting pin nuts to prevent any subsequ
misadjustment.

In order not to affect clutch unit balance, clu
pressure plate and cover must be reinstal
exactly in the same position as before disassemk

WITHDRAWAL MECHANISM

This mechanism consists of:

1) a forked lever, integral with a shaft (p¢
ing through clutch housing) on which is ke
the outer operating lever (fig. 196);
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2) a return spring, connected to outer oper-
ating lever and anchored on gearbox casing
(fig. 197) which, when in normal position, keeps
throwout bearing away from the three withdrawal
levers.

The throwout bearing is pressed against with-
drawal levers by a sleeve connected to forked
lever (fig. 196).

Pedal Free Play.

Under normal operating conditions, the clutch
pedal should have a free travel of approximately

Fig. 198 - Clutch front throwout control.

1. Bowden. - 2. Counternut. - 3. Stretcher. - 4. Control shaft. - 5. Pedal
stem.

Fig. 199 - Installing the clutch assembly and driven plate on
flywheel.

Centering of driven plate with pilot bush is obtained by using align-
ment bar A. 62023 shown above.

25/32"
levers.
When this free travel is reduced or annulled on
account of facing wear (in which case clutch would
slip), a correct pedal play must be restored by the
necessary adjustment, proceeding as follows:

(20 mm) before acting on withdrawal

— Remove front suspension leaf spring apron.

— Unscrew locknut (2, fig. 198) and then screw
in or back out stretcher (3, fig. 198) of clutch con-
trol tie rod, according to whether pedal free travel
must be reduced or increased.

— Check the pedal travel obtained,
locknut (2), and re-install front apron.

tighten

Installation.

This is a simple operation.

Before tightening the screws securing the clutch,
align the driven plate with respect to pilot bush on
crankshaft using alignment bar A. 62023, as shown
in fig. 1€9.

Fig. 200 - Diagram of clutch throwout control assembly.

1. Clutch pedal. - 2. Counternut. - 3. Stretcher. - 4-5. Bowden assembly. - 6. Throwout control forked lever arm. - 7. Throwout bearing. -
8. Throwout lever.
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CLUTCH TROUBLE DIAGNOSIS AND CORRECTIONS

Noises when Clutch Pedal is Depressed.

POSSIBLE CAUSES

1) Thrust bearing excessively worn, damaged, bro-
ken or dry.

2) Seizure of thrust bearing and withdrawal levers.

3) Withdrawal levers striking against clutch cover.
4) |nsufﬁcientA pedal free play.

5) Broken or weak pedal return spring.

6) Broken or weak forked lever return spring.

7) Excessive play of driven plate hub to clutch shaft
causes rattles.

REMEDIES

1) Replace bearing. Lubrication is not possible as bearing
is metal cased.

2) Replace thrust bearing. Clean lever ends with metal brush
and smooth out bearing contact faces with felt polishers.

3) Examine lever mounting and adjust levers.

4) Set pedal free play at 25/32" (20 mm).

5) Replace spring.

6) Replace spring.

T) Replace the driven plate and check that clearance between
hub of new driven plate and clutch shaft is within .0039"'

(0,10 mm) endwise and .0118'' (0,30 mm) crosswise. Should
clearance exceed above limits, replace also the clutch shaft.

Noises when Clutch Pedal is Released.

POSSIBLE CAUSES

1) Misalignment of driven plate to flywheel causes
slight movement of driven plate hub in respect
of facings. This noise is particularly audible
with engine idling or running at low speed.

2) Driven plate springs broken or weak.

3) Insufficient pedal free play.

4) Pedal return spring broken or weak.

5) Forked lever return spring broken or weak.

REMEDIES

1) Set level of driven plate. With driven plate locked on clutch
shaft, set it under slight rotation and check for no runout
in excess of .0157"' (0,4 mm), using a scriber.

2) Replace driven plate.

3) Set clutch pedal free play at 25/32'' (20 mm).

4) Replace the spring.

5) Replace the spring.

The Clutch Drags.

POSSIBLE CAUSES

1) Excessive pedal free play.

2) Driven plate warped.

REMEDIES

1) Set free play at 25/32'' (20 mm).

2) Set level of driven plate. Maximum plate runout : .0157"
0,4 mm).
(continued)
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The Clutch Drags (continuation).

POSSIBLE CAUSES

3) Roughness on driven plate facings.

4) Driven plate facings improperly fitted, loose or
broken.

5) Driven plate hub forcing on clutch shaft.

6) Damaged clutch shaft splines prevent the driven
plate from sliding.

REMEDIES

3) Rub facings with a metal brush or replace them, if necessary.

4) Replace facings. Facing rivets should be clenched, to avoid
damage to pressure plate and flywheel.

5) Locate cause of trouble and remove it, if possible. Otherwise
replace the driven plate.

6) Replace the clutch shaft; also the driven plate, if required.

The Clutch Slips.

POSSIBLE CAUSES

1) Insufficient clutch pedal return travel, due to the
flexible cable being stuck or the pedal return
spring being too weak.

2) Damage throwout mechanism.

3) Clutch pressure springs weak or broken.

4) Oil or grease or driven plate facings.

5) Driven plate facings worn or burned.

REMEDIES

1) Locate cause of failure and replace spring or eliminate
sticking of control cable.

2) Overhaul throwout mechanism; also clutch, if required.

3) Overhaul clutch and replace springs.

4) Remove cause of oil leakage and replace facings, if they
cannot be reconditioned by rubbing with turpentine and

metal brush.

5) Replace facings.

The Clutch Grabs.

POSSIBLE CAUSES

1) Oil or grease on flywheel, pressure plate and driven
plate facings.

2) Loose facings at driven plate hub due to poor
rivet tightness.

3) Driven plate hub does not slide freely on clutch
shaft.
4) Pressure plate deeply cracked or broken.

5) Improper adjustment of withdrawal levers.

REMEDIES

1) Remove cause of leakage, clean flywheel and pressure
plate thoroughly, replace driven plate facings.

2) If facings are not worn, replace defective rivets. Otherwise,
replace facings and clench rivets securely.

3) Remove any foreign matter or dirt deposits from shaft
splines.
Should trouble still be present, replace damaged part.

4) Replace pressure plate.

5) Adjust withdrawal levers as specified on page 110, under
« Assembly and Adjustment of Clutch».

113
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Excessive Facing Wear.

POSSIBLE CAUSES

1) Insufficient pedal free play.

2) Driver steps unnecessarily on pedal; this causes
facing wear and damage to throwout bearing.

3) Pressure springs weak or broken.

4) Driven plate facings installed incorrectly.

REMEDIES
1) Set clutch pedal free play at 25/32"' (20 mm).

2) Advise driver to discontinue wrong practice and step on
clutch pedal only when necessary.

3) Check pressure springs for tension as specified on page 109
and replace springs, if they are unserviceable.

4) Replace facings by new ones and install them correctly.
Check driven plate for center.

SPECIFICATIONS AND DATA

Facing O.D.

Facing I. D.

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

Clutch springs:
Part No.
Free height
Seated height . . . . . . . . P
Corresponding load . . . . . . . .
Minimum load

Pedal free travel

Clearance between central ring of fixture A. 62022
and withdrawal levers

Driven plate facmg max. pemuss1ble out-of-true

Clearance between clutch shaft and clutch hub splmes:
longitudinally . . . . . . . . . ..
crosswise

Single plate, working dry

Ferodo

6.10" (185 mm)

4.48" (114 mm)

874239
2.00"” (51 mm)
1.18” (30 mm)
62.1813 1lbs (28,24-1,4 kqg)
53 lbs (24 kg)

25/32" (20 mm)

0039" (0,10 mum)

.0078'" to .0157" (0 20 to 0,40 mm)

.00197" to .0039"" (0,05 to 0,10 mm)
.0059" to .0118" (0,15 to 0,30 mm)

SERVICING EQUIPMENT

A. 40006/1/2 Puller for pilot bush.
A. 62022
A. 62023

Fixture for clutch assembly, disassembly and adjustment.
Alignment bar for driven plate centering at assembly of clutch on flywheel.
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Description of Components.

Gearbox and differential unit are incorporated
in a single casing.

The drive is transmitted to rear wheels through
two swing axle shafts which are linked to differ-
ential via slip joints.

Gearbox provides four forward speeds and one
reverse.

Fourth speed is actually an overdrive. Constant
mesh second, third and fourth speeds, all synchro-
meshed by synchronizer rings.

The gearbox-differential unit mounted on the
« Multipla » differs from the standard « Sedan » unit in
the following: casing, 3rd and 4th speed gear
ratios, final drive ratio and its pinion adjustment
shim. For ratios, table below.

NOTE

Due to the parking brake having been shifted-
from the gearbox-differential unit to the rear wheels,
as follows:

— starting from engine No. 758493, « Sedan»,
— starting from engine No. 765151, « Multipla»;

the gearbox-differential unit has undergone some
modifications which can be easily traced by com-
paring fig. No. 192 with No. 201 and fig. No. 219
with No. 220. ’

Description and service procedure apply to new
type units. For old type units, particular infor-
mation has been given whenever necessary.
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GEARBOX AND ROAD WHEEL RATIOS
GEARS 1st 2nd 3rd 4th REVERSE
Gear ratios:
Sedan . . ... | ¥ _338s | 3 _ 2085 | %% _ 1333 | % _ o8 |2 x4 _ 4215
13 18 24 29 13 19
Multipla -41 = 3,384 3_7- = 2,088 ?.2_ = 1,280 E?_ = 0,838 _Zi f‘i__—. 4,275
13 18 25 31 13 19
Ratio to wheels with
final drive ratio:
8 to 43 - Sedan 18,189 11,045 7,164 4,818 22,978
7 to 45 - Multipla . 21,754 13,210 8,228 5,387 27,482

The aluminum gearbox-differential casing is
mounted on engine by four screws and rests in
front (fig. 206) on a sheet metal mounting attached
to body floor and provided with rubber pads.

The unit consists of three separable elements:

— a central body, divided into two compart-
ments: the front one contains the first, third, fourth
and reverse speed gears, the layshaft and reverse
shaft, and relevant striker rods and selector forks;
the rear compartment, instead, houses the differen-
tial unit and the final drive ring gear and pinion set;
first, third, fourth and reverse speed drive gears,
being one unit, make up the primary shaft;

— a front extension, housing the second speed
gear and selector fork, the gearshift control lever
and speedometer drive gears;

— a rear housing mounted on engine which has

a dual function: in front it shrouds the differential.

unit and, at rear, it performs as a clutch housing;

the flywheel cover is attached to the rear housing.

An inspection lid is provided on central body;
a seat for starter motor is provided on gearbox
rear housing.

The primary shaft is joined to clutch shaft by a
sleeve and two pins with snap rings.

The second speed drive gear is arranged on
primary shaft, outside the central body.

Primary shaft is supported at its ends by ball
bearings, while the clutch shaft rear end is sup-
ported by a bronze bush press-fitted in a sleeve
(fig. 201) fixed to rear housing.

The layshaft, integral with final drive pinion, is
supported on two ball bearings: a front bearing
press-fitted in the mounting plate for central body
cover and a rear double-row ball bearing press-
fitted and locked in central body partition between
gearbox and differential.

The layshaft carries: the fourth speed driven
gear, the fourth speed synchronizer ring, the third

and fourth speed sliding sleeve with sliding gear
for first and reverse speeds, the third speed syn-
chronizer, the third speed driven gear, the second
speed gear with synchronizer, the hub and sliding
sleeve for 2nd speed gear engagement and the
speedometer drive gear.

Gearshifting is controlled by a lever on floor
tunnel which, through a control rod, operates the
selector lever in front extension housing.

The locking of all three rods, both in neutral
or engaged position, is obtained through a ball
that is pressed against specially machined notches
in the rods themselves by the action of a spring
(fig. 216).

The simultaneous engagement of two speeds is
prevented by a device consisting of a ball and two
rollers sliding in seats in the rods.

Fig. 202 - Gearbox cross section through striker rods and 2nd
gear fork.
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Differential unit and final drive ring gear and
pinion set are housed in the rear end compart-
ment of the gearbox central body.

Bevel drive pinion is integral with layshaft.

The differential case consists of two halves: the
bevel drive ring gear is installed on one of the
halves and secured by the same screws that join
the two case halves.

Differential side gears have an inner splining in
which the splined axle shaft ends slide by means of
a specially designed slip joint (figs. 219 and 220).

Differential case is supported by two taper roller
bearings secured in position by adjuster rings.

The Gleason final drive couple ratio is 8 to 43
(Sedan) and 7 to 45 (Multipla).

Gearbox ratios and drive ratios at wheels, in
the different speeds, are tabulated on page 117.

Fig. 204 - Gearbox cross section through 3rd and 4th gear
engagement sleeves.

Removal of Gearbox-Differential Unit
from Car.

Disconnect cable terminal on battery positive post,
then raise car rear end and place on stands.

Lower rear seat back and remove floor bottom
behind seat and starter cover.

Disconnect the two cables at starter, the control
tie rod and remove starter.

Next, disconnect the clutch control bowden, the
reaction spring, and disinsert rod from hole in
gearbox support.

Undo the two upper short screws fixing the gear-
box-differential unit to engine.

Support engine by sling Arr. 2067 (fig. 205).
Slacken the engine rear central support nut and
the plate fixing the accelerator and carburetor
starting device bowdens.

Fig. 205 - Engine held by sling Arr. 2067 (as shown by arrows)
during the gearbox-differential unit removal.

Undo the four screws fixing axle shaft splined
sleeves-to-flexible joint on wheels (fig. 247) and
take off inner spring.

Disconnect:

— gearshift control rod from speed selector lever
joint;

— speedometer drive flexible shaft;

— clutch lower apron;

— rear apron.

Under gearbox-differential unit, place suppori
Arr. 2076 mounted on a hydraulich garage jack.

Unscrew the two lower long bolts fixing the
gearbox-differential unit to engine.

Detach the gearbox-differential front support from
body floor (fig. 206) and, by pushing the unit for
ward, slide out clutch shaft from its seat on crank
shaft.

Fig. 206 - Front support of geaibox-differentiad unit.

1. Gearbox-differential unit mounting pad nuts. - 2. Screws securir
bracket to body bottom. - 3. Rubber pad position adjustment nuts
4. Gearbox-differential unit. - 5. Rubber pads. - 6. Mounting brack«
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GEARBOX

Disassembly.

The following preliminary operations are neces-
sary before 'disassembling the gearbox:

— disconnection of front support;

— removal of upper cover and casing lower
plug, drain oil; :

— washing of nuit.

Next, disassemble unit proceeding as follows:

Place unit on rotating stand Arr. 2204, and fix
on support Arr. 2206/6.

Fig. 207 - Removal of gearbox-differential unit bell-mounthed
support.

Take off support with speedometer drive pinion.

Disassemble front housing and from it extract
the speed selector lever and its gasket. Lock the
layshaft-drive pinion in position, remove the cotter
pin and unscrew the nut.

Disinsert speedometer drive gear from layshaft
and then remove: the retainer cover, springs and
balls for safety locking of stricker rods.

Open fasteners, and undo the selector fork-to-
striker rod fixing screws (fig. 209).

Slide out reverse control upper rod and fork,

the rod locking ball, the intermediate rod and

safety roller, and third and fourth speeds control
fork.

Pull outh the second speed sliding sleeve with
fork and striker rod; take off hub, with relevant
springs.

Remove synchronizer ring, second speed driven
gear and relevant bush.

Unscrew primary shaft fixing nut and slide off
lock washer; then remove the second speed drive

Fig. 208 - Gearbox without upper cover and front housing.

1. 2nd gear fork. - 2. 3rd and 4th gear fork. - 3 and 4. Reverse fork

and striker rod. - 5. 1st gear fork. - 6. 4th speed driving gear. -

7. 1st speed and reverse sliding gear. - 8. 1st speed and reverse

driving gear. - 9. Reverse gear. - 10. 3rd speed driving gear. - 11. 2nd

speed driving gear. - 12. 2nd gear engagement sliding sleeve. -
13. Speedometer drive gear.

gear, ball bearing and reverse shaft retaining plate,
and slide out reverse shaft with gear.

Remove the front housing-to-central body mount-
ing plate, with relevant gaskets; from plate, take
out the primary shaft front bearing and the layshalft
front bearing.

Fig. 209 - Removing screws securing forks to striker rods.
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From layshaft, slide out: the third speed driven
gear with bushing, the synchronizer, the third and
fourth speed sliding sleeve and hub, the first speed
and reverse driven gear, the fourth speed sym-
chronizer and driven gear with relevant bush.

Through front end, take off the primary shaft,
which is one unit with first, third, fourth and reverse
speed drive gear, the rear bearing, together with
clutch shaft; next, take out the clutch release control
assembly from rear housing.

After all these operations, the seal ring and
clutch shaft intermediate support bush still remain
in gearbox rear housing.

Inspecting Disassembled Gearbox
Components.

After properly washing and cleaning all com-
ponents, check that:

— Gearbox casing is not cracked and bearing

seats are neither worn nor damaged to prevent

bearing outer ring rotation in ring seats.

— Ball bearings are in perfect condition and
axial play is not greater than maximum allowable
limit of .0196" (0,5 mm); radial play must not ex-
ceed .00196"’ (0,05 mm) (figs. 211 and 214).

To check if inner ring revolves smoothly as it
should in outer ring, hold bearing firmly by outer
race, at the same time rock inner race back and
forth: sliding must be free and noiseless.

Always replace bearings, unless their efficiency is
sure beyond the slightest doubt.

— Primary shaft and layshaft, checked between
centers and with dial gauge, are perfectly centered,
the out-of-true readings for bearing seats being
less than .0008" (0,02 mm); splines must not be
indented.

Fig. 211.

Checking radial play in primary
shaft rear bearing.

Max. permissible limit: .0019"

(0,05 mm).

NOTE - Primary and clutch shaft
shown in this figure are of the
early type.

— Reverse shaft is perfectly smooth. Clearance
between shaft and bush seated in sliding gear
must not exceed .0059" (0,15 mm).

Fig. 210 - Checking backlash of gears.
Fit clearance: .0039"" (0,10 mm).

— Gear teeth show no sign of damage or exces-
sive wear. Teeth of each pair in mesh must mate
on their entire length.

Contact surfaces are smooth and show no indent
marks.
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Fig. 212.

Layshaft gear cluster (early
type).

Late type layshaft-drive pinion
assembly is shorter, due to the
absence of parking brake drum.

1. Layshaft bevel pinion. - 2. Rear bearing. - 3. 4th speed gear. - 4. 4th gear engagement synchronizer ring. - 5. 1st speed and reverse sliding
gear. - 6. 3rd and 4th speed engagement sliding sleeve. - 7. 3rd speed engagement synchronizer ring. - 8. 3rd speed gear. - 9. Inter-
mediate bearing. - 10. 2nd speed gear. - 11. 2nd speed engagement synchronizer ring. - 12. 2nd speed engagement sliding sleeve.
: 13. Speedometer drive gear.

— Clearances between gears are not greater
than .0039” (0,10 mm) when new; maximum wear
limit is .0078"’ (0,20 mm) (fig. 210).

— No appreciable clearance must exist between
bushes and gears and between bushes and layshaft.

— Sleeves, both sliding and fixed, and relevant
hubs are perfectly smooth on working surfaces
and clearance between mating parts is not greater
than .0039"' to .0059"' (0,10 to 0,15 mm). Wear limit
is .0078" (0,20 mm).

— Synchronizer rings are neither damaged on
inner surfaces nor on splines in mesh with sliding
sleeves.

The synchronizer rings must show a resistance
to rotation on the tapering surface of the gears
to which they are coupled.

— Gear shifting selector forks are not distorted
and striker rods slide freely in their holes in casing.

— Oil seals are in perfect condition: replace as

required.
“F— Striker rod locking balls, and safety rollers,
slide freely in their seats. Their improper oper-
ation could cause troubles in the engagement and
disengagement of speeds.

Assembly.

Arrange gearbox, complete with differential unit

“and final drive, on rotating stand Arr. 2204 and

secure to support Arr. 2206/6.

Fig. 213 - Components installed on layshaft for 2nd speed and
speedometer drive.

1. 2nd speed driven gear. - 2. Gear bush. - 3. 2nd gear engagement
synchronizer ring. - 4. 2nd gear engagement sliding sleeve and
hub. - 5. Speedometer drive gear.

Through casing front end, insert the primary
shaft and first, third, fourth and reverse speed
drive gear assembly, complete with its rear bearing
and clutch shaft.

Fig. 214.

Checking axial play of pri-
mary shaft rear bearing.

Max. permissible limit: .0196"
(0,5 mm).

NOTE - Primary and clutch
shaft shown in this figure are
of the early type.
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Fig. 215 - Components installed on layshaft"
for 1st, 3rd and 4th speeds.

1. 4th speed driven gear. - 2. Gear bush. - 3. 4th
gear engagement synchronizer ring. - 4. 3rd
and 4th gear engagement sliding sleeve and
hub. - 5. 1st speed and reverse sliding gear. -
6. 3rd gear engagement synchronizer ring. -
7. Gear bush. - 8. 3rd speed driven gear.

Fit on layshaft: the fourth speed gear and bush,
the third and fourth speed gears synchronizer
unit, the hub and the 3rd and 4th speed sliding
sleeve to which must then be keyed the first speed
driven gear; fit the third speed synchronizer ring
and driven gear with relevant bush.

Fig. 216 - Cross section detail on positioning balls.

1. Reverse striker rod. - 2. 3rd and 4th spsed striker rod. - 3. 1st
and 2nd speed striker rod. - 4. Striker rod positioning balls. - 5. Ball
and spring guide bushes. - 6. Cover. - 7. Ball springs.

Install the front housing-to-central body mounting
plate, with relevant gaskets, and then the primary
shaft front bearing and the layshaft front bearing.

Fit the reverse shaft with gear and bush, and
then the retaining plate; key the second speed

Fig. 217 - Disassembled clutch and primary
shafts.

1. 4th speed driving gear. - 2. 1st speed and

reverse driving gear. - 3. 3rd speed driving

gear. - 4. 2nd speed driving gear. - 5. Clutch

shaft. - 6. Sleeve, clutch shaft to primary shaft. -

7. Sleeve locking snap rings. - 8. Primary shaft

rear bearing. - 9. Gear cluster driving gear. -
10. Primary shaft.

NOTE - Shafts and gears shown in this figure
refer to gearbox adopted up to: .
— engine No. 758492, «Sedan»;
— engine No. 765150, « Multipla».

80

driving gear in position and secure by nut and
lockwasher.

This nut must be tightened with a torque wrench
to 43.4 ft.lbs (6000 kgmm) in early type gearboxes
and to 72.3 to 79.6 ft.lbs (10.000 to 11.000 kgmm)
in late type gearboxes.

On layshaft, fit: the second speed driven gear
with bush, synchronizer ring and sliding sleeve hub.

Install the sliding sleeve with first and second
speed striker rod and fork; position the three
synchronizer inner springs. In its hole on central
body, insert the striker rod safety roller.

Slide in position: the third and fourth speed
intermediate striker rod and fork, and the safety
roller and ball set; then, the reverse speed upper
striker rod and fork.

Lock forks on rods by screws and fasteners.

Install the three positioning balls and relevant
springs for striker rods (fig. 216) and secure the
assembly by the cover provided with gasket; on
layshaft, insert the speedometer driven gear.

Screw nut in place on layshaft and tighten by
torque wrench to 39.8 ft.lbs (6500 kgmm).

In gearbox front housing, fit: the speed selector
lever and gasket.

Next, fix front housing to central body at the
same time inserting the speed selector lever on
striker rod dogs.

Install : the speedometer drive pinion and support.

Should no slot on nut correspond to the cotter
pin hole on shaft, tighten up the nut a further amount
until alignment is obtained. Then install the cotter
pin.
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Fig. 218 - Clutch shaft, gearbox primary shaft and gear
cluster.

1. Clutch shaft. - 2. Clutch shaft-to-primary shaft sleeve. - 3. Snap

rings. - 4. Primary shaft rear bearing. - 5. 4th speed driving gear. -

6. 1st speed and reverse driving gear. - 7. 3rd speed driving gear. -

8. Primary shaft front bearing. - 9. 2nd speed driving gear. - 10. Lock
washer. - 11. Nut.

NOTE

To facilitate in-or-out turning operation of pri-
mary shaft nut and drive pinion nut, tool A. 70072
has been designed, which locks the shafts in place.

On early type gearbox-differential units, if new
tool is not available, use wrench A. 62024 (fig. 236).

On early type gearbox-differential units, the
self-locking nut securing the brake drum on pinion
shaft, should be drawn up with 47 ft.lbs (6.500 kgmm)

of torque.

For reinstallation of gearbox-differential unit, see

page 131.

TRANSMISSION TROUBLE DIAGNOSIS AND CORRECTIONS

Noisy Transmission.

POSSIBLE CAUSES

1) Excessive backlash of gears in mesh due to gear
wear.

2) Gears, bearings, synchronizers or gear bushings
damaged.

2) Shafts misaligned or out of center due to loose
mounting nuts.

4) Dirt or metal chips in the lubricant.

5) Insufficient oil level in transmission case.

REMEDIES

1) Rebuild transmission and replace worn gears.

2) Rebuild transmission and replace worn parts.

3) Disassemble transmission and check components, repair
and replace as required. On reassembly, tighten nuts to
specified torque (page 141).

4) Disassemble transmission, clean all components and make
sure that they are sound. Replace lubricant.

5) Add FIAT W 80 (SAE 90 EP) oil up to lower brim of filler
plug seat.

Transmission Shifts Hard.

POSSIBLE CAUSES

1) Defective link of gearshift lever to internal front
lever.

2) Internal front lever rubber bushing and plates
damaged.

3) Speed selector and engagement lever control rod
twisted.

4) Control rod-to-speed selector and engagement
lever joint damaged.

REMEDIES

1) Disassemble gearshift mechanism and inspect lever ball
cap, cup and spring. Replace damaged parts.

2) Disassemble gearshift mechanism and replace bushing and
plates.

3) Remove rod and straighten.

4) Remove and replace flexible joint.

continued
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POSSIBLE CAUSES

5) Speed selector and engagement lever worn,

6) Stiffened striker rods in case seats.

7) Sliding sleeves and gears bound in their seats
due to the presence of dirt in splines or breakage
of synchronizer springs.

8) Improper quality of transmission lubricant.

9) Misadjusted clutch linkage and clutch make de-
clutching impossible.

REMEDIES

5) Remove front extension and replace lever.

6) Remove rods, locate cause of stiffening and repair as re-
quired.

7) Locate cause of binding, clean and replace damaged parts.

8) Drain case and clean thoroughly. Refill with FIAT W 80
(SAE 90 EP) oil.

9) Rebuild clutch throwout mechanism and check height of
clutch fingers. Adjust as directed under « Clutch » (page 110).

Transmission Jumps out of Gear.

POSSIBLE CAUSES

1) Improper shifting.

2) Gearshiftlever mounting bracket out of adjustment.

3) Incorrect assembly or wear of striker rod position-
ing balls and springs.

4) Excessive end play caused by wear in the shift
forks, sliding gear or sleeve grooves, or ball bear-

ings.

~ 5) Striker rod rollers or balls worn or assembled
incorrectly.

6) Worn synchronizer rings.

REMEDIES

1) Be sure the gears are conpletely engaged before releasing
the clutch pedal.

2) Adjust as outlined on page 138.

3) Remove cover and overhaul parts.
way.

Assemble the proper

4) Rebuild transmission and replace worn parts.

5) Disassemble and replace worn parts and assemble the cor-
rect way as outlined on page 123.

6) Overhaul sliding gears and sleeves and replace bumped
ones. Replace synchronizer rings.

\

Oil Leakage.

POSSIBLE CAUSES

1) Overfilled transmission case.

2) Front extension, upper cover and clutch housing
nuts loose.

3) Speed selector and engagement lever seal at
front extension damaged.

4) Clutch throwout bearing sleeve support seal
damaged.

5) Gaskets: upper cover-to-case, front extension-to-
bearing plate, bearing plate-to-case, throwout bear-
ing sleeve support-to-clutch housing, damaged.

REMEDIES ~

1) Check oil level for lower brim of filler plug seat.

2) Checktension and tighten nuts where required. Clutch hous-
ing nuts should be drawn up with 27'/, ft.lbs (3.800 kgmm)

of torque, using a torque wrench.

3) Remove. extension and lever, replace .gasket and install
on extension.

4) Remove and replace bearing sleeve support by a new one.

5) Replace gaskets which do not warrant oil tightness.
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DIFFERENTIAL AND FINAL DRIVE

For an easier location of differential unit trou-
bles, follow the directions outlined below which
make a methodical diagnosis of operation troubles
possible.

Noise Diagnosis and Remedies.

The following test are essential to establish
whether noises are actually located in differential
unit or caused by some other unit.

Test No. 1. - Drive car at a speed of about 12
m.p.h. (20 km/h) to determine the nature of noises
present. Then, gradually increase the speed to
about 45 m..p.h. (70 kam/h). As the car picks up speed,
record any noise that might develop at the dif-
ferent speeds as well as the moment in which
they are audible and in which they fade away.

Release accelerator pedal and, without braking,
let the car slow down to a dead stop. During this
deceleration, check once more every change in
the noises noticed and the speeds at which noises
are most audible.

Generally, all noises will appear and disappear
at the same speeds both when accelerating and
decelerating.

Test No. 2. - Run the car ‘up to about 50 m.p.h.
(80 km/h).

Then, shift to neutral, switch off ignition, and
coast until car ¢comes to a dead stop. Again, record
all noises heard at the different deceleration speeds.

All noises noticed in test No. 1 and still present
in this test cannot be attributed to the differential
inasmuch as this unit, not being under load, cannot
originate any noise other than that due to bear-
ings.

On the contrary, any noise recorded in the first
test but absent in the second, may be ascribed
to differential, axle shafts or wheel bearings.

These noises may be singled out by the follow-
ing test:

Test No. 3. - Park the car, apply the brake, and
start the engine. Next, increase engine r.p.m.

gradually. Compare all noises appearing in this
test with the ones recorded during test No. 1 and 2.
Any noise developed in test No. 1 and still present
can be disregarded. Such noises are most probably
due to units which have nothing to do with diffe--
ential unit, such as the air cleaner, silencer, engine
or body.

Fig. 219 - Cross section through differential case, bevel gear and axle shaft slip joints.

NOTE - The gearhox-differential unit shown in this picture was installed: up to engine No. 758492, Sedan up to engine No. 765150, Multipla
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Test No. 4. - Noises experienced in test No. 1
which, by elimination are still present in the two
further tests (2 and 3) may be attributed to the
differential.

To check on this assumption, raise rear wheels
clear of ground, run the engine and engage fourth
gear. It will now be possible to ascertain whether
the noises ascribed to differential are actually
caused by it.

Once noises have been located, proceed as fol-
lows for their elimination:

Noisiness on pull.

Check adjustment of differential case bearings.
Check ring gear-to-pinion backlash.

Noisiness on coast.

‘Check meshing depth of bevel pinion teeth -

which may need to be moved away from or to-
ward ring gear.
Thumping.

Make sure that no gear teeth or bearing rings
are chipped or excessively worn.

Noises-due to excessive backlash.

Cﬁeck and, if necessary, adjust ring gear-to-
pinion backlash.

Make sure drive pinion axial play is not exces-
sive.

Noisiness on turns.

Check that: idle pinions are not too tightly fitted
on their shaft, idle pinion shaft surface is perfectly
smooth, side gears are not too tightly fitted on their
supports, all gears are neither chipped nor damaged
in any other way, and wear of differential unit
gears and thrust washers is not excessive.

Disassembly of Differential Unit.

After having disassembled the gearbox, as de-
scribed on page 120, proceed with the disassembly
of differential unit.

On both ends, remove: side gear lateral sleeves
by undoing the two mounting screws with wrench
A. 8560 (fig. 221) (early type units only) bearing
adjuster lockplate, bearing adjuster (and oil seals,

_ early type units only) (fig. 222), bearing housing

with seals.

Using tool A. 62027, pull out roller bearing outer
ring (fig. 228).

Remove rear body of central casing (fig. 207)
and then take out differential case (fig. 226).

If gearbox has already been disassembled, ex-
tract bevel pinion and relevant bearing, after taking
off retaining plate.

Fig. 220 - Cross sectional view through differential case, ring gear and axle shaft slip joints.

NOTE: The differential unit shown in this figure was adopted starting from engine No. 758493, « Sedan »; and engine No. 765151, « Multipla>
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Fig. 221 - Removal of side gear sleeves (early type gearbox-
differential unit).

1. Plate. - 2. Adjuster retainment plate tab. - 3. Adjuster. - 4. Side
gear sleeve. - 5. Side gear sleeve fixing screw. - 6. Wrench A. 8560
for screw 5.

NOTE - The gearbox must be totally disassembled
before any servicing of differential can be started.

Using an arbor and remover:

— A. 42013 for 8-to-43 ratio «Sedany»;

— A. 42016 for 7-to-45 ratio «Multipla»;
disassemble bevel pinion bearing (fig. 223).

Fig. 222 - Removing roller bearing adjuster.

1. Stand Arr. 2204. - 2, Support Arr. 2206/6. - 3. Wrench A. 52020
for early type gearboxes and A. 55034 for late type gearboxes.

Fig. 223 - Removal of rear ball bearing after inserting the bevel
drive pinion in remover A. 42013 (Sedan) or A. 42016 (Multipla).

Fig. 224 - Removal of differential case roller bearing inner ring

by puller provided with plate A. 42014.
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Fig. 225 - Differential case bearing housing assembly (early
type).

1. Adjuster retainment plate. - 2. Bearing housing. - 3. Adjuster. -
4. Bearing seal. - 5. Gasket for plate «1».

From differential case, pull out roller bearing
inner rings using puller A. 40005 and plate A. 42014
(fig. 224).

Undo the screws joining the two differential halves
and the bevel ring gear.

Disinsert idle pinion carrier shaft, remove idle
pinions and side gears with relevant thrust washers.

Fig. 226 - Disassembling differential inner case with bevel
ring gear.

Inspection and Repair of Differential
Parts.

After disassembly, the components of differential
unit must be accurately checked for proper effi-
ciency and to determine the presence of wear,
damages or other irregularities.

Fig. 227 - Differential and final drive set components (early type).

1. Gasket for plate 2. - 2. Plate securing adjuster 12. - 3. Roller bearing housing. - 4. Bevgl drivg pinion. - 5. Rear. ball be.aring for pevel
drive pinion. - 6. Roller bearing inner ring. - 7. Final drive ring gear. - 8. Side gear. - 9. Differantial case. - 10. Bearing housing seal ring. -
11. Oil seal. - 12. Roller bearing adjuster. - 13. Bearing outer ring.



130 FIAT - 600 - 600 D SEDAN AND MULTIPLA

The idle pinion carrier shaft, which is heavily
stressed when car negotiates a turn, must be care-
fully checked for undesirable roughness or exces-
sive wear and, if required, replaced.

Fig. 228 - Removal of differential case roller bearing outer ring
using tool A. 62027.

The ring gear and pinion set, the side gears and
idle pinions must be checked for broken, chipped
or excessively worn teeth.

Check the condition of ball and roller bearings:

rollers, balls and rings must not be damaged or
worn.

Fig. 229.

Dummy pinion fixture A. 62026
with dial indicator C. 689 to de-
termine pinion shim thickness.

If damages to idle pinion thrust ring contact
surfaces are slight, recondition rings; if necessary,
replace rings with new ones or rings oversized
in thickness as required.

Thrust rings are supplied as spares in the fol-
lowing thicknesses:

.0394” - .0512” - .0891” (1 - 1,3 - 1,5 mm).

Assembling and Adjusting Differential
Unit.

INSTALLATION AND ADJUSTMENT OF BEVEL
DRIVE PINION

A shim of suitable thickness must be installed
between pinion and rear ball bearing to obtain
the correct backlash between bevel ring gear and
drive pinion.

Fig. 230 - Installing bevel drive pinion rear ball bearing with
tool A. 62028.

Spare shims are supplied in the following thick-
nesses:
.108"
2,78 -
Jd18" -
(38,00 -

110"
280 -
.120”
3,06 -

112"
2,85 -
122"
3,10 -
.128" .130" 132" 134"
3,25 - 330 - 3,35 - 3,40 mm).

It should be noted that the shims for «Sedan »
and for « Multipla » are not identified by the same
Part No. which varies depending on whether the
final drive ratio is 8 to 43 or 7 to 45.

To determine the exact thickness required, use
dummy pinion fixture A. 62026 (fig. 229), proceed-
ing as follows:

— Place gearbox-differential unit central body

on rotating stand Arr. 2204 and secure on support
Arr. 2206/6.

114"

2,90 -
1247 -
3,15 -

116"
2,95 mm)
.126"
3,20 mm)
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— Press-fit, in its seat, the bevel drive pinion
rear ball bearing using tool A. 62028 (fig. 230);
fit the lockplate and tighten nuts to 18 ft.lbs (2500
kgmm).

— Then, proceed with the determination of the
thickness required for bevel pinion thrust ring on
rear bearing, to obtain a perfect adjustment of the
pinion.

— Install fixture A. 62026 (fig. 231) and lock it in
position on pinion rear bearing by the knurled
knob.

Fig. 231 - Fitting fixture A. 62026 on bevel pinion rear bearing.

Arrow indicates fixture top where indicator C. 689 must be fitted.

— On a surface plate (fig. 232) set centesimal
and millimetric scales of dial indicator-C. 689 to
zero. Next, fit dial indicator on fixture (fig. 233) and
make sure indicator plunger rests on roller bear-
ing housing seat.

— Move back and forth horizontally the indicator
sliding support and note the indications of dial
pointers; block dial indicator in position where
pointers indicate minimum values.

The thickness of thrust ring to be fitted between
pinion and bearing, is obtained by subtracting
the dial indicator reading from the figure punched
in the factory on bevel pinion, keeping in due
account the sign preceding the number on pinion.

A serial number is stamped during production
on both ring gear and drive pinion; moreover, on
drive pinion is stamped also the variation between
actual and nominal assembly distances.

Fig. 232 - Setting to zero indicator C. 689 on a surface plate.

In fact, the number on pinion is preceded by
a (+) plus sign when positive and a (—) minus
sign when negative.

Remove tool A. 62026 and dial indicator C. 689
and install:

Early-type gearbox-differential units:

— the drive pinion with thrust ring having the
required thickness;

— the first dummy spacer A. 62025/1, the front
housing-to-central body mounting plate;

B

Fig. 233 - Determining the thickness of pinion shim.

Shim thickness is obtained by subtracting the value stamped on
bevel pinion from dial indicator reading.

1. Fixture A. 62026. - 2. Indicator C. 689.
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HOW TO DETERMINE
BEVEL DRIVE PINION THRUST RING THICKNESS

If «a» is the value stamped on pinion and « b» the reading on dial indicator of fixture
A. 62026 (figs. 234-235), thicknegzs _<;JS » of thrust ring to be fitted is obtained as follows:

S-b—({%H-b—a
or S - b—(—a)=Db- a

—2

In other words:

— if number on pinion is preceded by sign plus (+), the thickness of thrust ring is
obtained by subtracting the number from dial indicator reading;

— instead, if number on pinion is preceded by sign minus (—) the thickness of thrust
ring is obtained by adding the number to dial indicator reading.

Example: if b = 3,10 mm, dial indicator reading,
if a = —10 (0,10 mm), number on pinion,

then § - 3,10 — (—0,10) = 3,10 + 0,10 = 3,20.

Hence, in a case as this, a 3,20 mun thick thrust ring should be fitted.

b-(ta

S

R
SRS
~

Fig. 234 - Schematic view of how fixture A. 62026 and Fig. 235 - Schematic view on pinion assembly with

dial indicator C. 689 must be installed to determine shim on bearing.
shim thickness. Where: S = Thrust ring thickness;
b = Dial indicator reading from which the value stamped b = Dial indicator reading;
on bevel pinion must be subtracted. a = Value stamped on bevel pinion.
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— the drive pinion intermediate bearing;

— the second dummy spacer A. 62025/2;

— the front housing with drive pinion front
bearing and seal;

— the parking brake drum and secure it with
the self-locking nut which should be tightened
to 47 ft.lbs (6500 kgmm), using a torque wrench.

Late-type gearbox-differential units:

— the drive pinion with thrust ring having the
required thickness;

— the first dummy spacer A. 62025/1;

— the front housing-to-central body mounting
plate;

— the drive pinion front bearing;

— the second spacer I. 31801/76;

— the drive pinion shaft lock washer and nut;
the nut should be drawn up with 72.3 ft.lbs (10.000

kgmm) of: torque.

Fig. 236 - Tightening parking brake drum-to-layshaft nut (eadly
type gearbox-differential unit).

Tightening torque must be 47 ft.Ilbs (6500 kgmm).

1. Support Arr. 2206/6. - 2. Stop pin for tool 3. - 3. Tool A. 62624,
parking brake drum retainment. - 4. Torque wrench.

NOTE

Installation of dummy spacers in the place of
gearbox gearings is made to avoid that any gear-
box component may influence or alter tests for
differential unit noise on bench.

Dummy spacers A. 62025/1/2 and 1. 31801/76 are
included in the kit supplied with gearbox and
differential test bench 1. 31801. ,

To facilitate in-or-out turning operation of primary
shaft nut and drive pinion nut, tool A. 70072 has
been ;designed, which locks the shafts in place.

On early type gearbox-differential units, if new
tool is not available, use wrench A. 62024 (fig. 236).

Fig. 237 - Installing differential case roller bearing inner ring
by tool A. 62027.

ASSEMBLY OF DIFFERENTIAL INNER CASE

In the two case halves, fit the side gears with
thrust rings, idle pinions and their carrier shaft.

Insert bevel drive ring gear in left half-case,
join the two case halves and then tighten with torque
wrench to 44.8 ft.lbs (6200 kgmm).

Side gears must be so adjusted, by means of

Fig. 238 - Installing differential case roller bearing outer ring
by tool A. 62027.
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the thrust rings, that the rotation torque specified
below be obtained after assembly.

Check rotation torque by leaving free the case
and locking one of the side gears. The torque
required to rotate the other side gear must not
be greater than 3.6 ft.lbs (0,5 kgm).

Side gear thrust rings are supplied in the follow-
ing thicknesses:

.0394" .0512" .0591"
1 - 1,3 - 1,5 mm).

Using tool A. 62027 (fig. 237) install the two roller
bearing inner rings.

Insert the assembly thus obtained in the gear-
box-differential unit case, on rotating stand, and
complete the assembly as follows:

Install the two bearing housings with relevant
seals and roller bearing outer rings (using tool
A. 62027 - fig. 238), the two oil seals (early type
gearboxes only) using installer A. 62031, bearing
adjusters and seals (early type gearboxes only).

Secure bearing housing and draw up housing
nuts with 18 ft.lbs (2.500 kgmm) of torque. Bear-
ing adjuster lock plates should be installed after
setting operation.

Preload of Ring Gear Bearings and
Bevel Ring Gear-to-Pinion Backlash
Adjustment.

These two operations must be carried out si-
multaneously using fixture C. 688 equipped with
two dial gauges, and wrench A. 52020 (early type
gearbox - differential units), or A. 55034 (late-type
gearbox - differential units) (fig. 239).

The fixture is fixed to differential unit by screw-
ing stud (3, fig. 239); move support (4) until cranked
lever (5) contacts the differential case outer side face,

then turn in fixing knob and adjust support (6) unti
plunger of gauge (7) touches the flank of one ring
gear tooth; next, tighten the fixing knob.

Note that fixture C. 688 must be fitted with bear
ing adjuster rings slightly in touch with bearings
that is, without preload.

Using proper wrench (8, fig. 239), tighten on¢
of the two adjuster rings: in so doing, the differ
ential case is lightly divaricated, and thisis recordec
through lever (8), on dial gauge (9) previously se
to zero.

Adjuster ring must be tightened until a divari
cation of .0039"' to .0047"' (0,10 to 0,12 mm), is obtained

Slacken the opposite adjuster ring: the pointe
of dial gauge (9) must return to zero; tighten agai
this adjuster ring until divarication results .0039
to .0047” (0,10 to 0,12 mm).

After thus obtaining the predetermined preloas
of bevel ring gear bearings, check also ring gear
to-pinion backlash which must range from .0031
to .0051" (0,08 to 0,13 mm).

Lock drive pinion rotation and manually move rin
gear of the amount permitted by lash between teeth

This lash will be recorded on dial gauge (7, fig. 239)

Preloading of bearings must be carried out onl
after rotating the bevel gear through a numbe
of revolutions sufficient to ensure the final settin
of bearings

If the reading is either lower or greater tha
the specified limits, move ring gear either in o
out from pinion by slackening one of the adjuste
rings and tightening the other of the same amoun

Fig. 239.

Adjustment of pinion-to-ge:

backlash and preloading ¢

differential bearings by fixtui

C. 688 and wrench A. 520
or A. 55034.

1. Support Arr. 2204/6. - 2 ar
3. Support and stud for mountir
fixture C. 688 on case. - 4. Di
gauge (9) support. - 5. Cranke
lever. - 6. Dial gauge (7) support.
7. Dial gauge for backlash chec
ing. - 8. Wrench A. 52020 (ear
type gearbox-differential units),
A. 55034 (late-type gearbox-diffe
ential units) for bearing a
iustment. - 9. Dial gauge, f
checking the case halves diva
cation during bearing preloadin
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To prevent any alteration of the previously esta-
blished preload, it is essential to rotate one ad-
juster ring of the same amount as the other, but
in opposite directions.

To perform this operation with accuracy, check
the reading on dial gauge (9, fig. 239).

In fact, as one of the adjuster rings is slackened,
the distance between differential case halves will
be less than the one previously established, as
will be recorded on dial gauge.

Then, on tightening the other adjuster ring,
follow the dial gauge pointer until it again reads
the original value.

Next, by dial gauge (7, fig. 239), check to see if
the correct backlash has been obtained. If not,
screw adjuster rings in or out once more until the
desired results are obtained. If the shop is equipped
with differential test bench 1. 13801 (fig. 240), the
above preloading and adjustment operations may
be performed on this bench, where also differential
noise and final drive set tooth contact tests and checks
shall be performed.

Checking Tooth Contact Between Pin-
ion and Ring Gear.

The final inspection of tooth contact pattern must
be carried out with the differential unit mounted
on differential test bench.

Paint some of the ring gear teeth with red lead,
then start the differential into rotation and brake
it by acting on the levers so as to have the unit
working under load.

A contact impression will be left on the teeth
of the ring gear and the contact will be correct

Fig. 240.

Adjustment of pinion-to-
gear backlash and pre-
loading of differential
bearings on test bench
1. 31801 using fixture C. 688
and wrench A. 52020 for
early-type gearbox-dif-
ferential units or A. 55034
for late-type units.

when the pinion gear tooth contact pattern will be
evenly distributed on the ring gear teeth. Should
tooth contact be improper the following cases, il-
lustrated on page 136 in figs. from 242 to 245, may
be met:

a) Excessive contact on tooth flank (fig. 242):
move pinion out from ring gear by reducing thick.
ness of thrust ring under pinion head.

b) Excessive contact on tooth heel (fig. 243):
move pinion in towards ring gear, by increasing
thickness of thrust ring under pinion head.

c) Excessive contact on tooth face (fig. 244):
move pinion in towards ring gear by increasing
thickness of thrust ring under pinion head.

d) Excessive contact on tooth toe (fig. 245):
move pinion out from ring gear by reducing thick-
ness of thrust ring under pinion head.

In all the above mentioned cases, to adjust pinion
by replacing the shim, the differential unit must
again be disassembled.

When unit is subsequently reassembled, all pre-
loading and backlash adjustment operations wrill
have to be repeated.

Once all operations are over, install adjuster lock
plates. If the plate tabs do not fit into seat, tighten
adjusters a further amount but try and keep move-
ment within minimum limits to avoid varying the
sefting.

Remove dummy spacers A. 62025/1/2or 1. 31801/76,
again place the differential case on revolving stand
and complete the assembly of gearbox proceeding
as outlined on page 122.

Note that the clutch housing-to-gearbox center
body mounting nuts should be tightened with 271,
ft.lbs (3.800 kgmm) of torque.
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ADJUSTING TOOTH CONTACT

IMPORTANT

if the operations for the determination of final
drive pinion thrust ring thickness have been
carried out correctly, a new disassembly and
adjustment on account of faulty tooth contact
will hardly be needed.

Fig. 241.

Correct tooth contact.

Excessive contact on tooth flank: Excessive contact on tooth face:

move pinion in toward gear
by increasing thrust
ring thickness.

Fig. 244.

move pinion out from gear
by reducing thrust
ring thickness.

Fig. 242.

Excessive contact on tooth heel: Excessive contact on tooth toe:

move pinion out from gear
by reducing thrust
ring thickness.

Fig. 245.

move pinion in toward gear
by increasing thrust
ring thickness.

Fig. 243.
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INSTALLATION OF GEARBOX-DIFFERENTIAL UNIT

Raise car rear end and rest on stands.

Check that: the engine central rear support nut
is backed off a few turns to permit an adequate
movement of power plant, the accelerator and
carburetor starter device bowden sheathing lock
plate is also slackened, the rear lower shield is
removed.

Using alignment bar A. 62023 (fig. 199) check
that clutch driven disc hub is aligned with clutch
shaft pilot bush.

Support gearbox-differential unit assembly with
a garage jack and support Arr. 2076 and, by push-
ing it towards engine, insert clutch shaft in driven
disc hub splines and into pilot bush.

Couple gearbox rear housing to engine by the
two centering dowels.

From inside car, screw in the two short upper
bolts fixing gearbox on engine crankcase. Next,
working under car, screw in the two long lower
fixing bolts. Tighten these bolts by a torque wrench
to 57.9 ft.lbs (8000 kgmm).

Place a jack under gearbox-differential unit, raise,
and screw in the two bolts fixing the front support
to body, interposing the fiber washers between
parts.

Install speedometer bowden.

Insert clutch control tie rod into hole in gearbox

support and fit into clutch withdrawal control lever
yoke.

Insert gearshift selector lever into gearshift control
rod joint, pulling gearshift hand lever backward,
and fix with bolt.

If this operation has not been performed on bench,
install axle shafts and insert slip joint into splines
in side gear.

Interpose the spring between outer shaft end
and inner axle shaft and connect splined sleeve
to flexible joint. Fit oil seal boots already in place
on axle shafts (as outlined in figs. 219 and 220) and
secure with collars.

From inside car: connect clutch control tie rod
to lever, install retracting spring by hooking it
up at tie rod and at gearbox, install starter motor
after connecting the control tie rod and the two
cables and, finally, install the shroud, felt bottom
and mat.

From under car: install rear apron and, after
properly centering the power plant assembly by
the rubber pads of front mounting, tighten fully
the rear support mounting nut.

Take off engine hoist sling Arr. 2067 (fig. 205).

Secure accelerator and starting device bowden
sheathings by lockplates.

Connect cable to battery positive terminal.

SWING AXLE SHAFTS AND SLIP JOINTS

3

Description and Repair.

The two axle shafts are connected to differential
through slip joints which allow shafts to swing and
slide in a specially designed splined housing in
differential side gear. At the other end, axle shafts
are connected to wheel drive shaft flexible joints
with the intermediary of a sliding sleeve (fig. 247).

While servicing axles, check the condition of
slip joint sliding surfaces and housing in differential
side gears; if clearance has become greater than
.0078" (0,20 mm) on account of wear, replace slip
joints and, if necessary, also differential side gear.
Check also the clearance between slip joint pivots
and runners: if found excessive, replace the axle
shaft (joint pivot is not supplied as a separate spare)
and runners.

Axle shaft-to-sliding sleeve spline clearance must
not be greater than .0059” (0,15 mm).

Observe the sliding sleeve snap ring for snug
fit in its groove-seat on shaft.

Fig. 246 - Components of axle shaft and slip joint.

1. Axle shaft with pivot. - 2. Flexible joint coupling sleeve. - 3. Boot
spring fastener. - 4. Oil boot. - 5. Elastic collar securing the boot. -
6. Runners for axle shaft pivot.
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Check the efficiency of the spring mounted be-
tween axle shaft end and wheel shaft tang: the
spring must not be found weakened.

If oil seal boots show signs of cracks or cuts,
replace. If seal boot collars are found defective,
replace them. To remove and install seal boot collars,
use expander A. 62030.

The inner face of axle shaft bushing gaskets
should show no sign of wear. Bushing gaskets
should adhere perfectly to their polished seat on
axle shafts. If not so, replace gaskets.

On assembly, see that gaskets are positioned
correctly in bushing seat, as oil leakage may occur
if they are installed the wrong way.

Fig. 247 - Detail of axle shaft (right wheel drive).

1. Boot collar. - 2. Oil boot. - 3. Axle shaft. - 4. Axle shaft-to-flexible
joint coupling sleeve. - 5. Coupling sleeve screws. - 6. Axle shaft
flexible joint.

GEARSHIFT CONTROL MECHANISM

Adjustment.

When an unsatisfactory engagement of gears is
noticed, the gearshifting control mechanism must
be adjusted.

- Operations to perform are:

— Undo the screws fixing cover (1, fig. 249) to
tunnel and raise cover along gearshift lever stem.

— Slacken the lever support fixing screws, two
upper and. three lateral (fig. 249); as may be seen
in fig. 252, slots have been machined in support to
allow its longitudinal displacement.

/11111110

Fig. 248 - Positions of gearshift lever.

RM = Reverse. - F = Neutral.

Fig. 249 - Gearshift control.

1. Protection cover. - 2. Gearshift control rod spring. — a and b.
Gearshift support fixing screws.

— Push support forward, if first and third speed
engagement is improper, and backward if 2nd,
4th and reverse speed engagements need adjust-
ment. Next, tighten the mounting screws.

When adjustment is over, set components back
in their initial positions.
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Fig. 250 - Removal of gearshift control assembly.

1. Removal of the screw securing inner lever to gearshift control rod.

Removal of Gearshift Control Mecha-
nism.

To remove this assembly from car, proceed as
follows:

— Unscrew the gearshift control lever knob,

Fig. 251 - Removal of gearshift control assembly.

1. Gearshift lever: push forward. - 2. Screwdriver: pry on gearshift
rod so as to disconnect inner lever. —a and b. Gearshiftlever support
securing screws.

Q’su pg il (n et W)

Fig. 252 - Removal of gearshift control assembly.

a. Slots, on support and tapped holes in seat. - b. Tapped holes
in support and slots on seat.

then remove the cover fixing screws and slide
cover out of hand lever.

— Unhook the gearshift control rod retracting
spring (2, fig. 249).
— Take off brass lock wire and undo the set

screw fixing the gearshift control rod to inner lever
(fig. 250).

Fig. 253 - Removal of gearshift control assembly.

1. Removal of assembly: gearshift lever, support and inner lever.
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Fig. 254 - Removal of gearshift control rod.

1. Starter control and choke control levers assembly: raise to remove
from rod 2. - 2. Gearshift control rod.

FLOOR TOP FACE

— Push gearshift hand lever forward, and by
pressing on gearshift control rod (fig. 251) disin-
sert the inner lever.

— Undo the five screws fixing the hand lever
support, two upper and three lateral (fig. 252)
and disinsert the assembly from its seat (fig. 253).

— Lift carburetor starting device and starter
motor levers assembly, after having removed the
two fixing screws. ‘

This procedure facilitates the removal of the
gearshift control rod (fig. 254) which had previous-
ly been disconnected at the elastic joint on selec-
tor lever.

Disassembly and Inspection of Gear-
shift Lever Components.

Gearshift hand lever is removed by backing
out lower mounting nut (fig. 256).

Fig. 255 - Gearshift and parking brake control assemblies (Sedan, up to engine No. 758482).
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Observe that lever ball and socket are in good
condition.

Replace spring if weakened.

Check resilient bush for soundness and the three
plates for correct positioning; if wear or deforma-
tions are detected replace the bush and, if neces-
sary, also the plates.

Fig. 256 - Gearshift control assembly.

Arrow points to the self-locking nut securing the gearshift hand
lever to support.

GEARBOX - DIFFERENTIAL ADJUSTMENT AND TIGHTENING REFERENCE

Differential roller 'bearing preload (gearbox
divarication) .
Final drive plmon-to-gear backlash

ITEM TS i no.  THREAD MATERIAL T OROUE
} | R 50 Cdt
Pinion shaft nut (') © 1/07934/11 | |14 MB (x1,5) (shaft 14 CN 5 398 ftlbs
Crt 5) (5800 kgmm)
R 50 Cdt 47 ft.1b
|
|
| ‘ R 50 72.3 ft.1bs
Primary shaft gear nut (%) 1.28.113 99 MC (x1) (shaft 14 CN 5 (10.000
98lssl . Cmt 5 | kgmm)
. 1.28.113 R 50 (shaft 43.4 ft.lbs
Primary shaft gear nut (%) 1 977844/ 14 MC (x1) g4g NCD(4 Bon) (6.000 kgmm)
, i
‘ -
1.45.145/ | 4 . .
Ring gear-to-differential case screw 869']34/ 110x 1,258 M R 100 (642403 ﬁgll;lsm)
‘ . |
Differential bearing housing-to-gearbox cas- | R 60 Cdt | 18 ft.lbs
ing nut . . ... ~ . 1/17016/11 . 8 MA (x1 Zs)l(stud R 80 Cd9 (2500 kgram)
Layshaft rear bearing retainment plate nut & 1/17016/11 iBMA (x1,28), (Stulfii)fsgdct ay (@ E'}goftlég);un)
o ‘
Gearbox casing rear housing-to-central | R 50 Cdt 21.5 ft.lbs
body nut - 121647711 1 10x 1,25 M | (4tug R 50 Cdt) (3.800 kgrm)
1.28.067) |
lower ‘

. , 5 870058 57.9 ft.lbs
Gearbox-to-engine bolts: ' epper 1.28.068/ 12 MB (x1,5) R 80 Cdt (8.000 kgmm)
870059

differential case

.0039" to .0047"" (0,10 to 0,12 mm)
.0031"" to .0081"" (0,08 to 0,13 mm)

(1) Sedan - starting from engine No. 758493; Multipla - starti

(%) Sedan - up to engine No. 758492; Multipla -

ing from engine No. 765151.

up to engine No. 765150.
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GEARBOX - DlFFERENTIAL TECHNICAL SPECIFICATIONS
Speeds . . . . . . . . ..o 000 | 4 forward and 1 reverse

Type of gears:
2nd, 3rd, 4th speeds
Ist and reverse

Gear ratios:
1st gear
2nd gear
3rd gear
4th gear
Reverse

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

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

Gear backlash

Ball bearing radial play

Ball bearing axial play . . . . . . . . . . . . ..

Alignment of shafts (max. allowable

Spiral final drive gear ratios:
Sedan

Type
Adjustment

Preload:
gearbox-differential case divarication

Final drive pinion and ring gear (mated):
backlash .

Transmission of drive to rear wheels

2nd, 3rd and 4th speeds

helical, constant mesh
straight spur sliding gears

Sedan Multipla

3,384 to 1 3,384 to 1
2,085 to 1 2,055 to 1
1,333 to 1 1,280 to 1
0,896 to 1 0,838 to 1
4,275 to 1 4,275 to 1

.0039"" (0,10 mm)

max. limit: .0020” (0,05 mm)

max. limit: .020"" (0,5 mm)

.0008"" (0,02 mm)
(on bearing seats)

8 to 43
7 to 45

2
taper roller
by adjusters

.0039"” to .0047" (0,10 to 0,12 mm)

.0031"’ to .0051"" (0,08 to 0,13 mm)

by two axle shafts coupled to

Lube oil:
grade .

e
fa—
—*

quantity ! kg

qts_l o

differential through slip joints

FIAT W 90 (SAE 90 EP)
1,550
1,400

(U. S.) 1.64 - (G. B.) 1.36
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SERVICE EQUIPMENT - GEARBOX - DIFFERENTIAL

Servicing must be carried out on rotating stand Arr. 2204 provided with support Arr. 2206/6.

>

S S o

e

Bop B

Arr.
Arr.

Arrx.

C.

C.

8560
42013
42014

42016
52020
55034
62024

62026
62027

. 62028
62030

62031
70071

20617
2076

2206/6
688

689

Wrench - sleeve-to-side gear screw (early type).
Remover - final drive pinion ball bearing (Sedan).

Plate - differential case bearing inner ring removal (to be used with puller
A. 40008).

Remover - final drive pinion ball bearing (Multipla).
Wrench - differential bearing adjuster rings (early type).
Wrench - differential bearing adjuster rings (late type).

Tool - parking brake drum retainment during tightening of final drive pinion
nut (early type).

Fixture - drive pinion thrust ring thickness determination (to be used with C. 689).

Tool - differential case roller bearing outer ring remover and installer and
inner ring installer.

Tool - bevel drive pinion rear ball bearing.
Expander - differential boot retainer collar installation and removal.

Installer - differential bearing oil seal.

Rubber boot (Qty. 2), to prevent oil leakage from gearbox casing with axle
shaft removed (late type).

Sling - engine support during differential/gearbox removal.

Support - to be mounted on garage jack for gearbox-differential installation and
removal.

Support - gearbox-differential unit retainment on rotating stand Arr. 2204.

Fixture, with dial indicators - for bevel drive pinion-to-ring gear backlash ad.
justment and differential bearing preload checks.

Dial indicator - for thrust ring thickness determination (to be used with A. 62026).
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w30

Camber angle: 10490,

Kingpin inclination angle is 50 3¢’

Section through front left suspension and whee
assembly (Sedan).

and caster angle 904 1¢
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FRONT SUSPENSION AND WHEELS

The front suspension is substantially different
on «Sedan» and «Multipla» models.

The operations for removal, installation, disas-
sembly, service and reassembly are outlined se-
parately for each model.

« Sedan» - independent wheels, transversal leaf
spring and upper swinging arms. The leaf spring
performs also as stabilizer.

Hydraulic, double-acting, telescopic shock absor-
bers.

« Multipla » - independent wheels, swinging arms
connected to wheels and counteracted by coil
springs and hydraulic, double-acting, telescopic
shock absorbers (not the same as on «Sedan»).
Transversal stabilizer bar anchored on lower swing-
ing arms.

FRONT SUSPENSION AND WHEELS

600 SEDAN

The independent-wheel front suspension consists
of a transversal leaf spring anchored to body through
two rubber mountings and to kingpins through
« estendblocks ».

The leaf spring performs also as stabilizer.

Upper articulation of kingpins in swinging arms

-~ is 'obtained by «estendblocks »; arms are in turn

anchored on body and swing on their pin througt
rubber bushes. The suspension system include:
telescopic, double-acting, hydraulic shock absor
bers, which are anchored to body (top end) and tc
knuckle pillar (bottom end).

Two rubber bumpers, secured to body-mountec
brackets, limit leaf spring oscillations.

Fig. 258 - Front suspension bottom view.

1. Knuckle pillar. - 2. Swinging arm. - 3. Shock absorber. - 4. Steering knuckle. - 5. Leaf spring. - 6. Leaf spring elastic mountings.
7. Rubber bumper.
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Front Suspension Removal and Disas-
sembly.

— Raise front of car on stands and then remove
wheels and leaf spring apron (1, fig. 261).

— Disconnect steering linkages from knuckle
arms, relay lever and from pitman arm, using puller
A. 46022,

Back out shock absorber upper mounting nut
(4, fig. 261) and push down the outer cylinder.

Disconnect brake lines at wheel cylinders; before
doing this, blank brake fluid reservoir outlet by
inserting a suitable wooden peg through reservoir
filler opening.

Fig. 259 - Front end bottom view.

The brake and clutch control apron is visible at center.

Fit cross beam Arr. 2072 under leaf spring and
support by hydraulic garage jack Arr. 2027,

Remove self-locking nut securing leaf spring to
knuckle pillar and take off spring mounting bolt.

Remove nuts (58, fig. 261) securing swinging arm
pin to studs welded on body and remove swing-
ing arm assembly.

Remove adjusting shims and spacers from studs.

Remove nuts securing leaf spring elastic mount-
ings to body (6, fig. 258); lower hydraulic jack
slowly and take off the spring.

Disconnect hydraulic shock absorber from knuckle
pillar.

Back out swinging arm pin mounting nuts and
disinsert pin.

To remove kingpin operate as follows:

Take off lubricator.

Drive the «estendblock» out of knuckle pillar,
using tool A. 66042,

By a drift rod, drive off lockpin of kingpin.

Remove the upper plug, with lubrication fitting,
and lower plug, and take off kingpin.

Fig. 260 - Front left suspension detail.

NOTE - When removing quarter-elliptic spring
from car, observe the quantity of adjusting shims
between lower rubber mountings and upper plates.

On installation, proceed as recommended on
page 155.

Fig. 261 - Front left suspension detail.

1. Apron. - 2. Track rod end. - 3. Knuckle arm. - 4. Shock absorber
upper mounting nut. - 5. Swinging arm pin body nuts.
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LEAF SPRING

Features.

The spring consists of a main leaf and five other
leaves. Polyethylene insulating strips are sand-
wiched between leaves.

Leaves are held together by a center bolt and
two elastically-mounted side clips.

For attachment to knuckle pillars, «estendblocks»
are fitted in main leaf eyes.

Spring data is given in tables below as well as
on next page and in figs. 263 and 264.

Inspection and Repair of Spring and
« Estendblocks ».

Disassemble leaf spring by taking off the side
clips and center bolt. Next, wash all parts carefully.

Check the following:

a) Leaves are not broken or cracked; replace
if required.

Third and fifth leaf do not come for replacement
separately. If they are damaged, substitute the
whole spring pack.

b) No paint is present between leaves; re-
move any trace of paint.

FREE SPRING
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Fig. 262 - Sectional view of leaf spring rubber mounting.

1. Leaf spring. - 2. Mounting pad. - 3. Upper plate. - 4. Screw. -
5. Shims. - 6. Toothed washer and nut. - 7. Lower rubber mounting.

c) Mating faces of leaves must be perfectly
smooth and clean; with a file or other suitable
means, eliminate any indentation or rough areas.

d) Camber of leaves; if necessary, restore
the required camber (see the setting data given
for reassembled springs in the following tables).

e) Condition of «estendblocks» force-fitted in
main leaf eyes. Some of the troubles they cause
(noise or squeaks) are detectable when spring is
mounted on car.

Fig. 263.

Diagram of centrally loaded spring main leaf.

SPECIFICATIONS

FRONT LEAF SPRING, LOADED AT CENTER
I _ | Elastic givein |
N Load P Rise from pos. 2 Flexibility
Position — — ——— .
1bs kg in mm in mm in/100 Ibs |mm/100 kg
Initial load for fle- | | | | N ' o
xibility checks . 331 150 2.954-.12| 75-+-3 —_ — — —
3 551 250* — — [3.351.20| 8515 |1.52:.09| 8515
L * When tESting the séring nev;r exce”e—(?imthis load. - o - S -
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FRONT LEAF SPRING, INSTALLED ON CAR
- ; . 1 Elastic give-in - s -
B Load P Rise ‘ from pos. 1 Flexibility
Position —
1bs kg in mm in mm in/100 Ibs |mm/100 kg
Initial load for fle- .
1 xibility checks 220 100 - - -
2 | Static load . 315 170 304.12 | 7,543 | 2.171.16| 5514 1.38+4.09 184-5
Metal - to - bumber
3 deflection load 573 260 —_ — 4.33 110
Spring characteristics are intended at assembly conditions, i. e. with pre-compressed rubber pads.
Give-in checks must be carried out by loading both eyes simultaneously.

Fig. 264.

Diagram of spring installed on car. «

If the above troubles are noticed, or exces-
sive wear, traces of seizure and dryness of rubber
parts, replace the «estendblocks ».

Removal and installation of « estendblocks» is
done using special tool A. 66039.

f) Good condition of all rubber pads, sup-

ports, clips and polyethylene linings. Replace
parts as required.

SWINGING ARM
Features. AN

~

Of pressed sheet steel, joined by two pins:
one on knuckle pillar and one on body.
« Flanblock » rubber bushes are press-fitted in

the arms for the attachment of swinging arm pin
to body (fig. 265).

Disassembly.

— Install swinging arm on fixture A. 66038.

— Remove cotter pins (7, fig. 2658) and unscrew
two nuts (8) securing pin (14) anchoring swinging
arm to body.

— Remove cups (9) and withdraw rubber bushes
(10) using all purpose puller A. 40005/V. Remove
pin (14) with washers (11).

Inspection of Arm, Rubber Bushings
and Pin.

a) Install swinging arm on fixture A. 66038
and check that pin bores are aligned and not out-

b 4l 10
‘ g 1 |I /-/’// 9
/ i ‘ _ ~ /B

Fig. 265 - Partial schematic section of swinging arm.

1. Swinging arm. - 2. Rubber bushing (Estendblock). - 3. Screw. -
4. Self-locking nut. - 5. Pillar. - 6. Anchor pin-to-body toothed washer
and nut. - 7. Split pin. - 8. Anchor pin nut. - 9. Outer cup. - 10. Rubber
bushing (Flanblock). - 11. Inner washer. - 12. Camber and caster
adjusting shims. - 13. Spacer. - 14. Swinging arm anchor pin.
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Fig. 266 - Checking swinging arm assembly on fixture A. 66038.

of-round. Check that swinging arm contacts shoul-
ders of fixture.

If swinging arm is deformed, straighten as
required.

The above check may be performed also on
the swinging arm assembly inserting the holes of
pin (14, fig. 265) on the fixture pins.

b) With bushes installed the arm must swing
freely without any appreciable play.

c) Check that pin contact surfaces with caster
and camber adjusting shims are not dented or
scored to such an extent as to affect accuracy of
adjustment; if denting or scoring is so serious
that surfaces cannot be reconditioned, replace pin.

d) Check the condition of arm bushes; inner
surface must not show signs of seizure and clear-
ance to pin must not be greater than .0157" (0,40
mm) ; fit clearance :.002" to .01"’ (0,050 to 0,250 mm).

Observe that rubber parts of bush are not torn,
cracked or weak. Otherwise, replace bushes.

Reassembly.

— Insert pin (4, fig. 267) provided with two
washers (5) in swinging arm bores.

— Install pin and arm on fixture A. 66038.

— Press fit rubber bushes using installer A. 66044
and install cups and nuts. Secure nuts by cofter
pins.

STEERING KNUCKLE PILLAR

Inspection and Repair of « Estend-
block», Steering Knuckle Pillar
and Kingpin.

Remove the «estendblock» with tool A. 66042
(which serves also as an installer) as directed on
page 147.

Make sure the «estendblock» is not worn, that
is, it has no sign of seizure on its inner surface or
its rubber has not hardened. Replace if required.

Fig. 267 - Swinging arm components.

1. Swinging arm. -

2. Bolt, swinging arm-to-kingpin. - 3. Self-locking nut. - 4. Swinging arm anchor pin. - 5. Inner washer for bush.

8. Rubber bush. - 7. Cup for bush. - 8. Nut, securing pin 4 to swinging arm. - 9. Cotter pin for nut.
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Check that kingpin-to-bush clearance is not
greater than .0079" (0,20 mm) (fit clearance, when
new, is .00063" to .00213" [0,016 to 0,054 mmy]).

If clearance is excessive, replace the two bushes
and, if necessary, also the kingpin.

Kingpin bush installation and removal are car-
ried out using tool A. 66016 ; after assembly, bushes
must be accurately smoothened with reamer
U. 0360/25 B (fig. 268) to a diameter of .5912" to
.5922"" (15,016 to 15,043 mm).

Using fixture C. 1003 check that knuckle pillar
has not been distorted, proceeding as follows:

a) Place pin (1, fig. 269) in knuckle pillar upper
hole and lower pin (2) with square (3) in lower holes.

Fig. 268 - Smoothening inner surfaces of kingpin bushes.
1. Reamer U. 0360/25 B.

— Check that square tip just contacts upper
pin (1).

— Repeat this operation on the other side.
This will check knuckle pillar alignment.

If misaligned, on one side the square tip will
clear pin (1) with a wide gap while on the other it
will force against the pin.

It this is the case, replace the pillar.

b) Remove upper pin (1), and in its place,
insert bar (4, fig. 270). If knuckle pillar is in good
condition, the lower end of bar (4) should place
itself tangentially to lower pin (2).

Should this not be the case, i. e., if the gap be-
tween the two parts is excessive or the parts strike
each other, the knuckle pillar is evidently distorted.

If this is the case, replace the pillar.

While servicing progresses, check also kingpin
lubricator squirt hole which must be unobstructed ;
clean if required.

Fig. 269 - Checking parallelism of knuckle pillar axes with
fixture C. 1003.

1. Upper pin. - 2. Lower pin with square 3.

Arrow points to square tip which must barely contact pin 1.

Fig. 270 - Checking knuckle pillar inclination with fixture
C. 1003.

2. Lower pin with square 3. - 4. Bar.
Arrow points to bar 4 which must be tangential to pin 2,
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Fig. 271.

Components of swinging arm, steer-
ing knuckle, kingpin and knuckle
pillar.

STEERING KNUCKLE AND WHEEL
HUB

Disassembly.

Use puller A. 46014 (fig. 272) to drive off wheel
hub caps and installer A. 66008 (fig. 274) for their
installation.

To remove the wheel hub/drum assembly, after
removal of hub cap, split pin and nut, use uni-
versal puller A. 40005 or puller A. 6469 (fig. 275).

From drum remove the outher roller bearing
inner ring, oil seal, snap ring and inner roller
bearing inner ring.

Roller bearing outer rings are removed by
puller A. 6511 with which item A. 6463 must be
used when removing inner bearing outer ring.

Back out the drum-to-steering knuckle mounting
nuts (two) and remove the complete brake housing
flange.

The disassembly of steering knuckle from knuckle
pillar is carried out as follows (see also description
page 147):

— drive the « estendblock » out of knuckle pillar,
using tool A. 66042;

1. « Estendblock » on kingpin for swinging
arm attachment. - 2. Swinging arm. -
3. Rubber bushes. - 4. Pin for swinging
arm. - 5 and 6. Steering knuckle with
arm. - 7. Steering knuckle pillar. - 8. King-
pin. - 9. Bushes for kingpin. - 10. Rubber
ring for kingpin. - 11 and 12. Thrust
rings for kingpin. - 13. Lower packing
ring for kingpin.

¥
?

— by a drift rod, drive off lockpin of kingpin;
— remove the upper plug, with lubrication fit-
ting, and lower plug, and take off kingpin.

The steering knuckle can thus be removed, along
with the snap ring, both thrust washers and lower
shoulder ring.

Fig. 272 - Removing right front wheel hub capjby puller A. 46014.
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Inspection. After reassembly no appreciable clearance
must result between steering knuckle and knuckle
Particularly : pillar. This is obtained by installing the lower

Inspect carefully all components. packing ring of the proper thickness.

a) See that steering knuckle and steering arm
are not cracked, otherwise replace.

b) Inspect steering knuckle surfaces in con-
tact with roller bearing inner races which must not
show any scoring or seizing signs.

c) Inspect the condition of the two upper thrust
rings and of lower packing ring. Replace if worn.

Fig. 273.

Front suspension: section

through steering knuckle

and leaf spring mounting
at kingpin.

The 9° caster of kingpin is
referred to car floor.

Fig. 274 - Installing right front wheel hub cap by installer A. 66008.

d) Check that seats on drums for roller bear-
ing outer rings are perfectly smooth. No clear-
ance is permitted between rings and seats. See
that bearing cages and rollers are not chipped or
broken.

Spare lower packing rings are supplied in the
following thicknesses:

OVERSIZE UNDERSIZE
. . b ller A. 6469
i - r A. .
RING in. 002 | 004 | 008 | .012 | .002 | .004 Fig. 275 - Removing wheel brake drum by pulle
mm 0,08 | 0,10 | 0,20 | 0,30 | 0,08 | 0,10
in. .0977 | .0997 | .1016 | .1056 | .1095 | .0857 | .0938 e) The seal must not be torn and adhere per-
Thi mm 2,482 | 2,832 | 2,582 | 2,682 | 2,782 | 2,432 | 2,382 fectly to both drum and steering knuckle.
in. .098 | .100 | .102 | .106 | .110 | .096 | .04 fy The snap ring between seal and inner bear-
mm 2,50 | 2,58 | 2,60 | 2,70 | 2,80 | 2,48 | 2,40 ing must not be deformed.
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FRONT SUSPENSION ASSEMBLY
AND INSTALLATION

Before reassembling the front suspension, de-
termine the number of thickness shims to be fitted
between leaf spring upper supports and caps for
a correct assembly.

The amount of shims required is established by
measuring the maximum thickness of the spring
pack at the point where it is clamped between
lower rubber mountings and upper plates, ac-
cording to the following table:

Pack thickness found Shims required
1.62" to 1.65"
(41,2 to 41,8 mm) None
1.65" to 1.69" 1
(41,8 to 42,8 mm)
1.69” to 1.73" 2
(42,8 to 44 mm)

Standard thickness shims are .039"" (1 mm) thick.

Install the spring on fixture A. 66061 and load
it with the proper screw of the fixture until the
reference index appears below cross beam lower
edge.

In this position the spring attains the «full static
load » setting same as on car; the sag between
the plane through eye centers and spring lower
face is approximately .30” (7,5 mm) (fig. 276).

Insert the spring so set and provided with upper
plates and pads on the studs projecting from body
bottom.

Fit the required amount of shims, both lower
rubber mountings and screw on the stud nuts to
a torque of 28.9 ft.lbs (4000 kgmm).

On bench assemble:

— the steering knuckle on knuckle pillar, in-
terposing the two upper thrust rings, the snap
ring and lower packing ring whose thickness shall
be selected as specified above to take up any play
between knuckle and knuckle pillar. Secure steer-
ing knuckle pin with elastic cotter;

— the brake housing flange on steering knuckle
and tighten nuts to 14.5 ft.lbs (2000 kgrmm);

— the roller bearings and seal on drum hub;
pack liberally with FIAT MR grease the pocket
between the two bearings;

— the drum hub on steering knuckle;

— the nut with washer securing the wheel hub
to steering knuckle; tighten nut to 21.7 ft.lbs (3000
kgmm).

Back out the nut one cotter slot (60°) and fit the
cotterpin;

— the cap to hub using installer A. 66008.

NOTE

Starting from car No. 530630, « Sedan», and car
No. 036027, « Multipla», the right steering knuckle
nut has a counterclockwise threading and is iden-
tified by a circle groove on outside face.

Conversely, the left steering knuckle nut is still
threading clockwise and brings no identification
mark.

Above variation has been introduced as a pru-
dential measure, like what already existing at left
hand steering knuckles, to avoid that, should
wheel bearings seize accidentally, right hand
steering knuckle nuts are dragged to lock bearings
and, consequently, road wheels.

This should be borne in mind when servicing
front hubs, so that right hand steering knuckle
niits be not inadvertently screwed out by coun-
terclockwise rotation, thus causing overtightness
on the nut.

Connect now the swinging arm to the wheel
assembly by bolt and nut.

The nut must be screwed onto the bolt (A, fig. 276)
by arranging the parts in such a way that between
the arm plane and the knuckle pillar the angle
results about 95¢ (fig. 276). By this provision the
swinging arm-to-knuckle pillar fit will be perfectly
elastic and undue torsional stresses on knuckle
pillar «estendblock» during operation will be
prevented. Tightening torque is 43.4 to 50.6 ft.lbs
(6000 to 7000 kgmm).

Insert the swinging arm pin on the two studs
welded on body sides so as to support the suspen-
sion/wheels assembly.

Connect knuckle pillar to spring eye by insert-
ing the bolt and tightening the self-locking nut
to 43.4 to 50.6 ft.lbs (6000 to 7000 kgmm). During
this operation the spring must be kept always « set»
by fixture A. 66061 to ensure correct assembly
and to prevent abnormal stresses on the «estend-
blocks ».

Slide off the swinging arm and insert spacers
and shims (S, fig. 278) on studs, seeing that the
resulting thickness is the same as found at disas-
sembly. Again connect the swinging arm.

Screw on the nuts securing the pin to body and
tighten to 32.6 ft.lbs (4500 kgmm).

Install shock absorber securing it to knuckle pillar
and to body, inserting the plain washer between
rubber pad and nut toothed washer.

Remove fixture A. 66061, connect steering rods,
brake fluid pipes and install wheels. Raise car by
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hydraulic jack Arr. 2027, remove stands and lower

car to ground.

After installing both right and left suspensions
adjust front end geometry according to the direc-
tions contained in the following chapter.

NOTE - See page 190 for front and rear hydraulic
shock absorber servicing.

CHECKING AND ADJUSTING FRONT WHEEL CAMBER AND CASTER

Values of front end setting (with car under
static load, i. e., with 4 passengers plus 66 lbs
[30 kg] of luggage distributed 44 lbs [20 kg] at front
and 22 lbs [10 kg] at rear) are:

— camber 1°4-20';
— caster 9°4-10,

Camber («, fig. 276) and caster (38, fig. 277) adjust-
ments are performed by interposing shims
(S, fig. 278) between swinging arm pin and body
(at points D and E, figs. 277 and 2178).

Fig. 279 - Items of fixture C. 694.

1. Magnetic device, gauge anchoring to wheel hub. - 2. Gauge. -
3. Caster scale zeroing knob. - 4. Camber scale. - 5. Caster scale.

Shims and spacers come for replacement in the
following thicknesses:

— shims = .0197” (0,5 mm);
— spacers = .3937" (10 mm) and .4724" (12 mm).
Front wheel alignment adjustment becomes neces-

sary should an excessive tire wear or irregular
steering performance (stiffening, etc.) be noticed.

Camber and caster are checked by fixture C. 694

(ggss. 279 and 280); toe-in (page 206) by gauge
. 692,

Fixture C. 694 consists of:

— 1 gauge;

— 1 gauge magnetic anchoring device for at-
tachment to wheel rim;

— 2 turntables.

The gauge is made up of a pendulum gonio-
meter whose dial (fig. 279) has two scales of which
one is fixed and the other adjustable by a knob.

The first scale is used to determine the camber
angle magnitude, the second is for caster meas-
urements.

Turntables (on which wheels rest and swivel)
are made up of a sheet metal quadrangular base
carrying the turntable disc. Besides around its
axis, the turntable disc may move in any horizontal
direction by means of a system of roller plates
sliding orthogonally to each other.

The turntable disc carries also an adjustable, gra-
duated sector which may be set to zero on an index
of the turntable (fig. 280).

Fig. 280 - Turntables.
1. Turntable plate. - 2. Graduated sector. - 3. Turntable plate lock pin.

Use of the Fixture.

First, inspect all car components involved in
front end geometry so as to correct any possible
slight defect likely to lead to erroneous readings
during checks and adjustments.
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Check:

— tire pressures (which should be 14.2 p.s.i.
[l kg/cm?] for front wheels, and 22.8 p.s.i. [1,6
kg/cm?] for rear wheels);

— tire installation (max. out-of-true not more
than .1181" [3 mm]);

— play in wheel bearings: adjust if necessary;

— clearance between pin and bushes of steer-
ing knuckle: replace parts if worn;

— backlash of worm-to-sector set; adjust if nec-
essary (see page 198);

— loose pins in steering rod articulation heads:
replace heads as required;

— shock absorbers efficiency; replace or ser-
vice, as required.

Fig. 281 - Compressing front leaf spring to obtain fully laden
condition.

1. Fixture A. 66051/1/2. - 2. Wrench A. 74003.

After performing the above checks:

— Place car on level ground. Car must be
under « static load », i.e. with a load corresponding to
the weight of four passengers, plus 66 lbs (30 kg)
of luggage. Under this condition the height of
spring supports above ground (measured at lower-
most point) must be about 6.65"" (169 mm) and the
height of oil sump lowest point about 6.93"’ (176 mm).

To set the car in the « static load» condition it is
sufficient to apply fixtures A. 66051/1/2 (right and
left) on front suspension (fig. 281) and the set of
fixture A. 66052 on rear suspension (fig. 282).

— Set steering wheel in half-travel position, with
spokes horizontal.

— Place two wooden blocks having the same
thickness as the turntables of fixture C. 694 under
rear wheels, so that car in level.

Fig. 282 - Compressing rear coil spring to obtain fully laden
condition.

1. Rear left swinging arm. - 2. Fixture A. 66052. - 3. Wrench A. 74003.

— Raise front wheels and rest them at center
of turntables. This way wheels can be aimed more
easily at angles required for caster inspection.

Fig. 283 - Checking front wheel camber.

The wheel must be in straightahead position; graduated sector
must be set at 0°. Camber scale must read 1° (tolerance is 4.20").

(Multipla: front wheel camber is 0 30'4-20').
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Fig. 284 - Checking front wheel caster.

1st operation: with wheel steered 20° out, set « Caster » scale at zero.
(Multipla: same as Sedan)

Set the graduated sector of turntable disc by
lining up 0° mark with the pointer of the turntable.
— Install gauge of fixture C. 694 on the wheel in-
volved and perform the checks described below.

Checking Camber.

With fixture anchored on wheel and gauge set
normally to car centerline (fig. 283), read value
of camber angle on the «Camber» scale, which
should be 1°0420'.

NOTE - To compensate for a possible small
out-of-true of the wheel, deriving from slight dif-
ferences in thickness of rim sheet, or stress warp-
age of the rim itself, it is advisable to repeat check-
ing after rotating the wheel 180°. Should a different
reading be had, sum the two readings and divide
the resulting value by two. This will ensure cor-
rect results.

Checking Caster.

Use fixture C. 694 and set gauge normally to
car centerline.

Steer out wheel 20° and bring caster scale to
«zero» (fig. 284).

Fig. 285 - Checking front wheel caster.

2nd operation: with wheel steered 20° in, the « Caster » scale must
read 9°; tolerance 4 1°.

(Multipla: caster must be 6°4-30').

Fig. 286 - Adjusting front wheel camber and caster.

A and B: studs on which swinging arm is mounted.
Arrows point to shims.
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Steer wheel 20° out and read «caster» angle
value on «caster » scale: reading should be 9°-41°
(fig. 285).

Should caster and camber not comply with speci-
fied values, adjust as outlined hereafter.

Adjusting Front Wheel Camber and
Caster.

To adjust caster, slacken the two nuts securing
swinging arm pin to body and then:

— if caster angle must be increased (8, fig. 277)
move shims from rear screw (B) to front screw (A)
(fig. 286);

— if caster angle must be reduced
move shims from front screw (&) to
(B) (fig. 286).

To adjust camber, slacken the two nuts securing
swinging arm pin to body and then:

@, fig. 277)
rear screw

— if camber angle must be increased (o, fig. 276)
add the same number of shims on both SCrews
(A and B, fig. 286);

— if camber angle must be reduced («, fig. 276)
remove the same number of shims from both screws
(A and B, fig. 286).

The addition or removal of shims at points A
and B permits camber adjustments without dis-
turbing caster.

FRONT SUSPENSION AND WHEEL TIGHTENING REFERENCE

SEDAN
DRWG. OR
ITEM STD. PART No. THREAD MATERIAL TIGHTENING TORQUE
R 50 Cdt
28.9 ft.lbs
Leaf spring-to-body nut . . . . . 1/21647/11 | 10x 1,25 M (Screw
C 21 R) (4.000 kgmm)
R 50 Cdt
43.4 to 50.6 ft.lbs
Knuckle pillar-to-swinging arm 1/28747/11 |12 MB (x1,5) (Screw 0
R 50 Cdt) (6.000 to 7.000 kgmm)
Brake housing flange-to-steering R 50 Cdt 14.5 ft.1bs
knuckle nut .. 1/17016/11 |8 MA (x1,25) (Screw R 50) (2.000 kgmmm)
R 50 Cdt
43.4 to 50.6 ft.lbs
Leaf spring-to-knuckle pillar nut 1/25748/11 | 14 MB (x1,5) (Screw
» R 50 Znf) (6.000 to 7.000 kgmm)
Front swinging arm-to-body nut . 1/21647/11 | 10x 1,25 M (Sljzri(gv gdgto) ( 435263 f{t.lbs )
R 50
. . 1.58.220/ (Steering 21.7 ft.lbs
Bearing-on-steering knuckle nut . 980498 14 MB (x1,5) knuckle (3.000 k )
38NCD4 Bon)
1.49.012/ C 3R 43.4 to 50.6 ft.lbs
Wheel-to-hub screw og6225 | ZMBGLS)| o can | (6.000 to 7.000 kgram)
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FRONT SUSPENSION AND WHEEL SPECIFICATIONS AND DATA
SEDAN
Leaf Spring | 1

Leaves .
Sag, with set sprmg

Bushes for connection to knuckle pillar

Connection to body bottom

Position of spring to tighten the nut of pm for con-
nection to knuckle pillar

Swinging Arms .

Connection to body .
Position of arm and of pin hole axes for pm nut
tightening

Steering Knuckle Pillars.

Connection to leaf spring and to swinging arm .

Kingpin angle . e e

Caster

Caster adjustment .

Position of knuckle pillar w1th respect to swmgmg
arm plane for tightening the pin nut

Steering Knuckles.

Steering knuckle-to-knuckle pillar play adjustment .

1 main plus 5
.30 +-.12" (1,54-3 mm) under a 375 lbs
(170 kg) load
« estendblock »
by 2 supports with rubber pads

static load setting

2
by pin and rubber bushes

on the same plane

by «estendblocks »
50 30’
9o 1o
by shims .0197" (0,5 mm) thick

950

by packing rings: thkss .098” (2,50 mm)
oversizes: .100 - .102 - .106 - .110 in.
@55 - 2,60 - 2,70 - 2,80 mm);
undersizes: .096 - .094 in. (2,45 - 2,40 mm)
(see table page 153)

Wheels.

Camber

Camber ad)ustment
Toe-in (see page 206) . .
Toe-in adjustment .
Bearing lubrication

Shock Absorbers

Type ..
Diameter (inner cyhnder)
Fluid

Capacity

10420’
by shims .02 thk (0,5 mm)
.00"" to .08 (0 to 2 mm)
by adjustable sleeves on track rods
FIAT MR grease

2

hydraulic, telescopic, double acting
1.063" (27 mm)
FIAT S. A. I oil
135645 cc (0,120 kg)
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FRONT SUSPENSION AND WHEEL SERVICE EQUIPMENT
SEDAN

Item (to be used with puller A. 6511) - wheel inner roller bearing outer ring

Installer - front wheel inner bearing inner ring and front wheel inner and outer

Fixture (set) - rear springs compression and rear wheels holding in vertical

A. 6463
removal.
A. 6469 Puller - wheel drums.
A. 6511 Puller - wheel bearing outer rings.
A. 40005/V  Puller - swinging arm rubber bushes and wheel drums.
A. 46014 Puller, ram - wheel hub caps.
A. 56020 Wrench - shock absorber installation and removal.
A. 57034 Wrench - shock absorber stem aligning nut.
A. 66008 Installer - wheel hub caps.
A. 66016 Installer and remover - bushes on knuckle pillar.
A. 66038 Fixture - swinging arm checks, assembly and disassembly.
A. 66039 Installer and remover - front suspension leaf spring «estendblocks ».
A. 66041
. bearing outer rings.
A. 66042 Installer and remover - «estendblock» in knuckle pillar.
A. 66044 Installer - bushes on swinging arms.
KA. 66081/1/2 Fixture - leaf spring setting during front end geometry checks.
A. 66052
position during front and rear end geometry checks.
A. 66061 Fixture - leaf spring flexing to static load setting.
A. 74003 Spanner wrench (to be used with A. 66051/1/2 and A. 66052).
Arr.2072 Cross beam - car front end lifting with hydraulic jack Arr. 2027.
C. 692 Gauge - wheel toe-in checks.
C. 6% Fixture - wheel camber and caster checks.
C. 1003 Fixture - knuckle pillar alignment checks.

U. 0360/25 B Reamer - knuckle pillar bushes.

NOTE ON SELF-LOCKING NUTS

When the threads, on which self-locking nuts of
the nylon ring insert type must be screwed, are in
good condition (free of burrs, rust, indents) or
when they are not cross milled, the self-locking
nuts may be screwed on and off more than once
until practicable.

However, it is advisable to check the unscrewing
torque and replace the nuts when said torque
falls below specified limits.

On the contrary, should the above mentioned
threads be cross milled, or even show burrs, rust
or indents, nuts must be used once only since nylon

ring is liable to be damaged with consequent loss
of self-locking ability.

If when servicing is in progress it becomes neces-
sary to screw and unscrew nuts on threads provided
with milled slit or in the above mentioned condi-
tions, it is recommended to use dummy nuts which
should be replaced by the self-locking nuts proper,
as soon as servicing terminates.

The self-locking nuts of the castellated type may
be screwed and unscrewed indefinitely since, owing
to their special design, their locking ability is never
impaired.
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FRONT SUSPENSION AND WHEELS
MULTIPLA

The independent-wheel front suspension consists
of swinging arms connected to steering knuckle by
rubber bush-mounted spiders and to body by sup-
ports mounted on arms through pins and rubber
bushes.

Swinging arm oscillations are controlled by coil
springs and hydraulic shock absorbers.

Rubber pad-mounted stabilizer bar anchored on
lower swinging arms and body floor bottom.

Removal and Installation.

To remove right and left frontassemblies, proceed
as follows.

Raise car front end and place on stands located
under side jack brackets.

Remove caps and wheels.

Inside car, under instrument panel, remove
spare wheel to gain access to brake fluid reservoir.

Remove reservoir filler cap and introduce a
suitably sized wooden peg to blank reservoir
fluid outlet.

Disconnect steering rod heads at steering knuck-
le arms: remove split pin, back out the nut, apply
puller A. 46022 and free the knuckle arm head stem.

Disconnect stabilizer bar at lower swinging arms
and body floor. Disconnect: the two brake fluid
hoses at connections for lines from master cylinder
and the shock absorber mounting at lower swinging
arms.

Inside car, roll over the front floor mats to uncover
the access opening of shock absorber upper mount-
ings: insert special wrench A. 56021 or A. 57035
(respectively for early type and late type), and
back out the mounting nuts.

Under car, pull down shock absorber complete
with lower mounting; if required, the two parts
may be separated by unscrewing the self-locking
nut and the screw and by removing the spacer and
the two lateral rubber bushes.

In place of the shock absorber, fit fixture A. 66003
and, through the opening in front floor, screw in
the mounting nut and two washers; turn lower
handle and compress the coil spring.

Straighten out the plates and remove the two
screws securing lower swinging arm supports
to body floor.

Adjustment plates are inserted between the two
swinging arm lower supports and body floor: record
the number of these plates in both front and rear
supports.

Fig. 287 - Bottom view of front suspension.

1. Steering knuckle. - 2. Rubber bumper. - 3. Coil spring. - 4. Steering rods. - 5. Shock absorber. - 6. Upper swinging arm. - 7. Lower

swinging arm.

- 8. Stabilizer bar.
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Back out the two screws and the two nuts secur-
ing the upper support to body. This permits the
removal of the suspension on the side one has
worked and of fixture A. 66003, which must then be
used for removal of suspension on the other side.

Once fixture A. 66003 has been taken off, the
coil spring and the two arm rubber rings may be

removed.
For re-installation, reverse the removal operations

|
WL . )
Toar

|

outlined above, starting off by compressin i
.spring between the two arms wll)lile sug;lelisizg
is on floor. .
The wheel alignment adjustment plates must be
fitted in the same number as recorded during the
rerpoval operations, excepting possible corrections
which might prove necessary after installation when
final checks are carried out using gauge C. 694
as described on page 171. ) ’

Fig. 288 - Section through front left suspension and wheel assembly.

~ Camber angle: 0° 30’ 4-20'. Steering knukcle inclination angle is 7° and caster angle 6°430".
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Disassembly.

Secure the left (or right) suspension assembly on
rotating stand A. 66029 (fig. 290).

Disconnect hose at wheel cylinder and remove
hub caps using ram puller A. 46014.

Remove split pin, nut and washer, and then pull
out the drum/hub assembly complete with outer
roller bearing, inner roller bearing, spacer and
seal gasket.

Back out the four nuts and remove the complete
brake housing flange from steering knuckle.

Loosen out the upper swinging arm-to-steering
knuckle pillar nut; slide off both rings; raise the
swinging arm to disengage the pillar, then slide
off the shim and snap ring.

Turn over the suspension stand and repeat the
same steps as above outlined, thus disengaging the
knuckle pillar also from lower swinging arm.

Disconnect the upper and lower swinging arms
from rotating stand A. 66029.

To disassemble swinging arms,
A. 66023.

use fixture

UPPER AND LOWER
SWINGING ARMS

Description, Disassembly and Service.

The upper and lower swinging arms allow the
movement of knuckles and hence of the wheel
assemblies on the vertical plane only.

The lower swinging arms are longer than the

Fig. 289 - Front right suspension assembly on rotating stand
A. 66029.

upper ones to allow for the wvariations of wheel
camber during oscillations.

This way, the front wheel track variations ascrib-
able to swinging arm oscillations are compensated.

Both the lower and the upper swinging arms are
connected to their respective articulation pins and
spiders by self-tapping bushes.

These bushes are threaded innerly throughout
their length, so that they may be scewed on the
threaded ends of pins or spiders, while, on their
outer surface, the first portion is plain and the
second threaded.

During the assembly of pins and spiders on
swinging arms, this particular design initially per-

Fig. 290,

Front right suspension assembly on
rotating stand A. 66029.

1-2. Studs and nuts, upper mounting of

suspension assembly on stand. - 3. Knob,

lower mounting. - 4. T-handle, support
locking and unlocking.
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mits proper coupling. of bush inner thread with
pin thread and, subsequently, screwing of bush into
the hole provided in the swinging arm.

The bush outer thread is of the self-tapping type
inasmuch as, when screwed into the swinging arm,
it must tap the hole.

Clearances originating from wear during oper-
ation are thus effectively minimized making pos-
sible the elimination of eventual undesirable clear-
ances by replacing the self-tapping bushes, which
are also supplied in the following outer diameter
oversizes:

0.0098" and 0.0197" (0,25 and 0,50 mm).
Therefore, if during overhauls an insufficient grip
of the new bush in the swinging arm is noticed, the
bush must be replaced by an oversized one. When
even the last oversize has been used, the swinging
arm must be replaced.

If an excessive clearance is found between upper
and lower swinging arms and steering knuckle,
replace the spider inner bushes.

After fitting new bushes in spiders, ream their
inner diameter to specified dimension using reamer
U. 0361.

To remove and install spider bushes use tool
A. 66015.

During overhauls, inspect swinging arms for dis-
tortions. This may be easily checked because, if
deformed, arms will no longer fit on fixture A. 66023
(figs. 293 and 294). If deformations are slight,
remedy by straightening; otherwise, replace the
swinging arm.

Fig. 291 - Lower swinging arm and attaching parts.

1. Screws, supports to body. - 2. Plate for front screw. - 3. Plate
for rear screw. - 4. Shims. - 5. Plain washers. - 6-7. Supports for
arm attachment to body. - 8. Self-locking nuts, arm pins to supports.
- 9, Pins, arm to supports. - 10. Cups for rubber bushes. - 11. Rub-
ber bushes. - 12. Lower swinging arm. - 13. Front self-tapping
bush with lubricator. - 14. Rear self-tapping bush. - 15. Rubber
rings for spider. - 16. Spider, with bushing, swinging arm to steering
knuckle.

|

|

|
:'*
|
. WHEEL CENTER
-
|

|

Al! R \\
"} . e N - \T - ;
: h ¥

Fig. 292 - Detail of longitudinal section through the front suspension and steering knuckle caster angle.
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Fig. 293 - Tightening the pin-to-upper swinging arm nuts.

1. Fixture A. 66023. - 2. Swinging arm. - 3. Support. - 4. Pin for
spider location. - 5-6. Stud and nut, support to fixture A. 66023. -
7. Nut, pin to swinging arm. - 8. Wrench A. 8035 for nut tightening.

Check the condition of « Flanblock » rubber bushes
press-fitted in swinging arms for connection to body:
bush inner surface must not show any sign of sei-
zure and the pin-to-bush clearance must be .0157"
(0,40 mm) (fit clearance is .0002"" to .0098"’ - 0,005
to 0,250 mm) for both upper and lower swinging
arms.

Fig. 294 - Installing the self-tapping bushes on upper swinging
arm and on spider.
The swinging arm is mounted on tool A. 66023.

1. Spider, arm to steering knuckle. - 2. Rubber ring for spider. -
3. Self-tapping bush for spider. - 4. Wrench A. 56015 for bush
tightening.

Make sure bush rubber is not torn or exces-
sively hardened.

Replace bushes, if required.

The removal of rubber bushes from swinging
arms is done using all purpose puller A. 40005/V.

Installation of Upper and Lower Swing-
ing Arms.

To fit the upper swinging arm, proceed as fol-
lows:

Mount rubber bushes into swinging arm holes
using installer A. 66044.

On fixture A. 66023 install the support for attach-
ment to body.

On spider threaded ends fit the two washers and
seat the spider in swinging arm.

Install swinging arm on fixture A. 66023 and
center the spider using the location pin (4, fig. 293).

Interpose the two washers, one on each side,
between the support and arm inner shoulder con-
tacts and insert the pin.

Fit the two pin centering keys and secure by
nuts and washers.

Mount rubber bush cups on pin, one on each
side, and screw in nuts without tightening.

Slightly tighten the self-tapping bushes on the pin
and on the spider until a good initial mating of
threads is obtained.

Then, tighten fully the self-tapping bushes with
wrench A. 56015 (fig. 294) so that the bushes will
thread their way into the swinging arms.

The tightening of these bushes will be over
when their hexagonal head will bottom against
swinging arm outer surface.

Next, fully tighten the rear pin nuts and fit the
split pins.

To fit the lower swinging arm, proceed as fol-
lows :

Seat the spider and rings in swinging arm, pro-
ceeding as described for the upper arm.

NOTE - The special design of fixture A. 66023 per-
mits:

— the tightening of upper swinging arm pin nuts
(A, figs. 299-300), when angle 5 formed by planes
«b» and «c» equals approximately 16° (fig. 299);

— the tightening of lower swinging arm pin nuts
(D, fig. 300), when angle v formed by plane «e»
with the axes of screws F and G equals approxima-
tely 30 (fig. 299).

This arrangement is essential because it prevents
swinging arms from being submitted to abnormal
torsional stresses during arm oscillations.
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Fit the arm on fixture A. 66023 and center the
spider.
To tighten the bushes, proceed as already de-

scribed for the upper arm with the exception that
wrench A. 56001 must be used.

Mount rubber bushes in seats for attachment of
arm supports on body and remove swinging arm
from fixture.

On arm, fit the two supports with relevant pins
and cups and tighten the self-locking nuts.

STEERING KNUCKLE PILLAR

Disassembly and reassembly are described on
page 164 and opposite column, respectively.

Inspection.

Check carefully all components as directed below.

The two inner thrust rings and the packing ring
must be sound, burless and perfectly elastic.

Check the condition of the lower cup and of
the upper and lower rings: replace if defective.

Upper and lower washers must not be worn,
otherwise they must be replaced with others of
suitable thickness.

Washers are supplied in the following thicknesses:
.188"" - .157"" - .189" - .161"
(3,98 - 4,00 - 4,086 - 4,10 mm).
Inspect carefully the steering knuckle pillar,
making sure that it is neither cracked nor deformed.

Outer and inner roller bearings must have both
races and rollers in perfect condition.

Operation must be free from roughness.

Bearing oil seal must be elastic and undamaged.
Spacer must not be deformed.

Replace any defective parts.

ASSEMBLING FRONT SUSPENSION

This operation is carried out on stand A. 66029
proceeding as described below.

To simplify the disassembly and assembly oper-
ations the stand may be set in the most suitable
position; as shown in figs. 289 and 295 the sus-
pension assembly is installed on the stand in two
different positions varying by 180°.

Procedure.

Secure the lower swinging arm by the fixture
knobs.

Install upper swinging arm and mounting assembly
on the two studs of the fixture and secure by two
nuts.

On the lower and upper pins of steering knuckle
install the thrust ring and the washers and then
insert the pins in the spiders of the upper and lower
swinging arms.

Install the upper thrust and packing rings and
secure with a dummy nut (see note on next page);
fit the lower ring and cup and secure with a dummy
nut.

Check that steering knuckle swings freely but
without appreciable play.

If the movement is too free or excessively stiff
change the washers with others of suitable thickness.

After obtaining the correct adjustment, replace the
dummy nuts with new self-locking nuts and tighten
to 86.8 ft.lbs (12 kgm).

Fig. 295 - Front right suspension assembly mounted upside
down on rotating stand A. 66029.

Install brake housing flange, complete with shoes
and wheel cylinder, on steering knuckle and secure
by bolts and nuts. Install steering knuckle arm.

The upper nuts are provided with a single lock-
plate and must be tightened to 32.5- 39.8 ft.lbs
(4,5-5,5 kgm). The lower nuts are secured by
a lockwasher and tightening torque in still the
same.

In the hub with drum install: the outer and inner
roller bearing outer rings using tool A. 66000, the
inner roller bearing inner ring, the spacer and the
seal.

Pack the hub with FIAT MR grease and ther
insert the hub with drum on the steering knuckle

Install outer roller bearing inner ring, the washe:
and then the nut which must be tightened to 21.
ft.lbs (3 kgm). Back out the nut one cotter pin slo
(about 60°) and secure with cotter pin.

Pack hub cap with FIAT MR grease and instal
cap with installer A. 66008. :
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Connect brake fluid hose to wheel cylinder.

Adjust brake shoe-to-drum clearance as described
further on under « BRAKES ».

Remove the suspension assembly from the stand
and proceed in the same way for the other.

COIL SPRING

Description, Inspection and Repair.

Front suspension coil springs are selected and
divided in two classes:

— Class A: these springs are identified by a
stripe of yellow paint on central coils and under
a 970 lbs (440 kg) load their give-in is greater
than 7.34" (186,5 mm).

Fig. 296.

Front left suspension plan view and sections of self-tapping
and rubber bushes for upper and lower swinging arm articulation.

STEERING KNUCKLE SELF-LOCKING NUTS

These nuts must be screwed at such a speed that the thread
enters into the nylon insert without cutting chips. However,
short and threadlike chips are tolerated.

These self-locking nuts shall never be reused. Slackened
nuts must be replaced with new nuts. During the prelimi-
nary adjustment and setup operations use dummy nuts.
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— Class B: these springs are identified by a
slight grinding on their upper portion and by a
stripe of green paint on central coils. Under a
970 1bs (440 kg) load these springs have a give-in
up to and not greater than 7.34" (186,5 mm).

During suspension overhaul check that both
springs are of the same class. Inspect springs
for cracks, weakening and other damages, re-
placing if necessary.

Inspect also the spring cups and replace if
damaged.

COIL SPRING DATA

Wire diameter . . . . . . . -53+.0020 in.
(13,54-0,05 mm)
Inner diameter . . . . . .. 3.54+.035 in.
(90 40,9 ram)
Total number of coils . . . 1Y,
Active coils . . . . . . . .. 6
Direction of helix . . . . . . clockwise
Free height . . . . . . . . . abt. 10.68 in.
(271,5 mm)
Height under load of 7.34 in.
970448.5 lbs (440422 kg) . (186,5 mm)
Flexibility . . . . . . . ... 354011 in/100 Ibs
1 (19,340,6 mm/100 kg)

FRONT STABILIZER BAR

Description, Inspection and Repair.

The purpose of the front stabilizer bar is that
of ensuring a greater stability of the car, especially
on turns.

No particular overhaul operations are necessary
for the bar, whose only parts subject to wear are
the pads and the elastic bushes through which the
bar is connected to the body and to the lower
swinging arms.

During overhaul of front suspension inspect the
bushes for wear and replace if necessary.

Check also that the bar has not undergone dis-
tortions, otherwise replace the bar as an assembly.

2

Fig. 297 - Section of stabilizer bar through the support with
rubber bush connecting the lower swinging arm.

FRONT SUSPENSION TIGHTENING REFERENCE
MULTIPLA

ITEM | DRWG. OR | THREAD MATERIAL TIGHTENING TORQUE
R 50 Cadt
i -to-swingi 86.8 ft.l
Steering lnuckle-to-swinging arms | p574911) |14 MB (x1,5) |(Steer knuck. 2000 1 bs
self-locking nut 38NCD4 Bon) (12. gmm)
| R 50 Cadt
Brake housing flange and knuckle , 0 5 R0 32.5 to 39.8 ft.lbs
arm to steering knuckle bolt nut 121647/11 | 10x 1,25 M (ifliiev;;s 80) (4.500 to 5.500 kgmmm)
S o — i ) O
Brake housing flange to steering / ) R 50 Cdt 32.5 to 39.8 ft.lbs
knuckle bolt nut 1/21647/11 | 10x1,25M (Bolt R 50) | (4.500 to 5.500 kgmm)
i ; R 50 Cadt 21.7 ft.lbs
Front Whe?l bearing retainment nut 1/07246'11 | 18 MB (x1,5) |(Steer knuck. (3.000 kgrum)
on steering knuckle 38 CD4 Bon) | (see page 167)
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CHECKING AND ADJUSTING FRONT WHEEL
CAMBER AND CASTER

Front end geometry angles, with vehicle fully
laden (6 persons plus fuel, oil, water) are:

— wheel camber: 0° 30'420';
— caster: 6°430'.

For toe-in data, see page 2086.

Camber angles (x, fig. 299) and caster angles
(38, fig. 298) are adjusted by interposing shims
(figs. 299-300) on screws (F and G) between lower
swinging arm supports and body bottom.

As already mentioned for «Sedan», the above
angles are checked using gauge C. 694 as described
on page 156.

Preliminary inspections of the different compo-
nents that might influence the geometry checks are
the same as given for the «Sedan» on page 157,
excepting tire pressures which for the Multipla
are:

— front 24 2 p.si. - 1,70 kg/cm?;
— rear 28.5 p.s.i. - 2,00 kg/cm?2.

For Camber and Caster checks, follow the same
instructions as outlined on page 158 for «Sedan»
and remember that:

— to increase angle « (fig. 299): reduce the
number of shims on both screws F and G (fig. 300);
to reduce the angle, increase the shims;

— to increase angle B (fig. 298) shift a number

of shims from screw F to screw G; to reduce the
angle, shift shims from G to F.

IMPORTANT - Under fully laden conditions:

— the distance between axes of pins (P, fig. 299)
and ground (measured at front end of vehicle)
must be approximately 8.26"” (210 mm);

— the distance between engine sump bulge and
ground must be approximately 7.20" (183 mm);

— the distance (X, fig. 298) between wheel center
(0, fig 298) and car floor must be 2.48" (63 mm).

FRONT SUSPENSION SPECIFICATIONS AND DATA
MULTIPLA

Type

Caster

Kingpin angle .
Toe-in

Wheelbase

Shock absorbers
Type
Diameter
Fluid
Capacity .

Independent-wheel, with shock absorbers
and coil springs

Transversal, installed on rubber bushes

00 30'+20°
7 60 1 30’ Values to be checked
. T with fully laden
70 car (6 passengers

+ replenishments)

01 .039" (01 ram)

48.4"" (1230 mm)

78.7"" (2000 mm)

2
Hydraulic, telescopic, double acting
1.26" (32 mm)

FIAT S. A. I oil
165 cc (0,150 kg)
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FRONT SUSPENSION AND WHEEL SERVICE EQUIPMENT
MULTIPLA

Front suspension servicing must be carried out on rotating stand A. 66029.

6469  Puller - wheel hubs.
6511  Puller - wheel bearing outer rings.
40005/V Puller - swinging arm rubber bushes and wheel hubs.
46014  Puller - wheel hub caps.
46022  Puller - steering rod head pins.
56001 Wrench - lower swinging arm spider self-tapping bush installation.
56015 Wrench - upper swinging arm spider self-tapping bush installation.
56021 Wrench - shock absorber removal and installation (early type).
56024  Wrench - front shock absorber plug.
57035 Wrench - shock absorber removal and installation (late type).
66000 Installer - wheel outer and inner roller bearing outer rings.
66003 Fixture - coil spring compression.
66008 Installer - wheel hub caps.
66015  Tool - spider bush remover and installer.
66023 Fixture - installation and removal of swinging arm pins and spiders.
66044 Installer - bushes on swinging arms.
694 Gauge - wheel alignment checks.
0361 Reamer - swinging arm spider bushes.

GO B e BB e o B e

TROUBLE DIAGNOSIS AND CORRECTIONS
FRONT SUSPENSION AND WHEELS

(Sedan and Multipla)

Wheel Bounce.

POSSIBLE CAUSES REMEDIES

1) Tire cracked. 1) Repair tire, if possible, or replace it by a new one.

2) Uneven tire pressure. 2) Check tire pressure and inflate correctly.

3) Unbalanced wheel rim or tires. 3) Proceed as recommended on page 234.

4) Weak coil spring. 4) Check against data on page 169 and replace spring if un-

serviceable.

5) Semi-elliptic spring mounting worn. 5) Replace mounting and upper rubber pad.
6) Inoperative shock absorber. 6) Check shock absorber on test equipment and overhaul it,

7) Wheel rim or tire misaligned. 7) Proceed as recommended on page 234.
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Excessive Tire Wear.

POSSIBLE CAUSES

1) Failure to rotate tires.

2) Incorrect camber.

3) Incorrect toe-in.
4) Improper tire inflation.

5) Turning corners too fast.

6) Pick-ups too quick.
T) Sustained high-speed ‘driving on gravel roads.

8) Too much play at wheel bearings.

9) Wheel wobble.

10) Stiffened suspension arms.

11) Brakes out of adjustment.

REMEDIES

1) For uniform tire wear, interchange tires crosswise every
3,000 miles (5.000 km).

2) Check camber angle and adjust as recommended on
pages 158 and 171.

3) Check toe-in and adjust as recommended on page 206.
4) Proceed as directed on page 234.

5) Advise owner to negotiate curves at moderate speed to
reduce tire wear.

6) Advise gradual acceleration.
7) Advise moderate speed on roads of this kind.

8) Adjust clearance and lubricate bearings as outlined on
pages 155 and 167.

9) Locate origin of failure as outlined under the following
heading and proceed as required.

10) Disassemble suspension arms and replace damaged rubber
bushings.

11) Set brake shoe-to-drum clearance as directed on page 222,

Wheel Wobble.

POSSIBLE CAUSES

1) Uneven tire pressure.

2) Loose or worn wheel bearings.

3) Inoperative shock absorbers.

4) Loose steering knuckle or knuckle pillar.

5) Incorrect front wheel alignment.

6) Control arm rubber bushings, or pillar and semi-
elliptic spring «estendblocks», worn.

REMEDIES

1) Inflate to correct pressure.

2) Remove, inspectand replace bearings as required. Lubricate
and reassemble as outlined on pages 155 and 167.

3) Disassemble, overhaul and refill with FIAT S.A.l. fluid.
4) Remove and replace:
knuckle pillar bushings or control arm spider bushings,

if worn; the kingpin and washers or shims as outlined
on pages 150 - 151 - 152 - 153 and 167.

5) Check and adjust: caster, camber, and toe-in.

6) Check and replace bushings as directed in covering chap-
ters.
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Suspension Noise.

POSSIBLE CAUSES

1) Lack of lubrication.

2) Noisy or inoperative shock absorbers.
3) Loose sway bar at lower control arm and body
mountings.

4) Dislodged coil spring.

5) Worn or loose wheel bearings.

REMEDIES

1) Lubricate: steering knuckle pillars, tie rods, control arm
spider journals and wheel bearings, following lubrication
diagrams in Section « Maintenance».

2) Overhaul shock absorbers and refill with FIAT S.A.l. fluid
as recommended on page 190.

3) Provided rubber bushings and cushions are not worn,
tighten sway bar screws.

4) Check:
— upper and lower rubber seats for damage;

— steering knuckle and upper control arm mounting nuts
for a loose condition.

After the origin of failure has been located and worn parts
replaced, install spring in place and tighten nuts to pre-
scribed torque.

5) Remove wheels and wheel hub drum and check bearing
operation. Replace and lubricate as required and reas-
semble as outlined on pages 155 and 167.

Pull to One Side.

POSSIBLE CAUSES
1) Low or uneven tire pressure.
2) Incorrect front wheel alignment.

3) Suspension arms distorted.

4) Inoperative shock absorbers.

5) Brake binding.

REMEDIES
1) Check tire pressure and inflate correctly.
2) Check and adjust: caster, camber and toe-in.

3) Check suspension arms on test equipment and replace
if they are distorted beyond repair.

4) Disassemble, overhaul and refill with FIAT S.A.lL. fluid.

5) Service and adjust brakes as directed on page 222.




Section 6

REAR SUSPENSION
AND WHEELS

SHOCK ABSORBERS

DESCRIPTION
REMOVAL
SWINGING ARM
COIL SPRINGS
INSTALLATION

CHECKING AND ADJUSTING REAR
WHEEL TOE-IN

SPECIFICATIONS AND DATA
TIGHTENING REFERENCE

SERVICE EQUIPMENT

HYDRAULIC SHOCK ABSORBERS

Page
179

179
180
183

183

187
188
189
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REAR SUSPENSION AND WHEELS

REAR SUSPENSION AND WHEELS

Description . . . . . . . . . L L e e e e e e e e e e e e e e
Removal of Suspension Assembly . . . . . . . . ... ... ......

SwingivngArm................................
Disassembly, Inspection and Repair . . . . . . . . ... ... .......
Assembly . . . . . . . L e e e e e e e e e e e e e e e e e e
Preloading Wheel Bearings. . . . . . . . . . . « . . i v v v v v v v v 0 v
Adjusting Swinging Arm . . . . . . .. .. ..

Coil Springs . . . . . . . . e e e e e e e e e e
Inspection . . . . . . . . . . e e e e e e e e

Installation of Rear Suspension. . . . . . ..

Checking and Adjusting Rear Wheel Toe-in . . . . . . . . ... .. ...
Specifications and Data . . . . ... .........

Tightening Reference . . . . . . . . . . .. .. . o0 v oo
Service Equipment. . . . . . . L . L 0 0 e e e e e e e e e

177
page 179
» 179
» 180
» 180
» 181
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» 183
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» 183
» 187
» 188
» 189
» 189

Fig. 302 - Rear suspension assembly.

1. Parking brake control cable. - 2. Coil spring. - 3. Swinging arm internal mounting bracket. - 4. Swinging arm. - 5. Shock absorber
lower mounting nut. - 6. Screws, swinging arm external mounting to body floor. - 7. Gearbox-differential unit mounting cross member. -
8. Swinging arm external support mounting self-locking nut. - 9. Oil boot. - 10. Differential shaft. - 11. Sleeve, coupling differential shaft

to flexible joint. - 12. Flexible joint. - 13. Sleeve mounting screws.
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