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INTRODUCTION

The followlng is a copyrighted translation of the official S.E.F.A.C.-
Ferrari Dino 246 GT — Instruzioni Tecniche repair manual. Please note
the two-part arrangement. The firet 61 pages are addenda to the original
repair manual and contain technical data and instructions for later manu-
factured Dinos. Thus, if yvour car is of a later number (from No. 01118 on}
you will have to consult both the original wanual (190 pages) and the
appropriate cross-referenced Addenda section pages.

Technical specifications have been kept metriec, as per the original
manual, insofar as the metric system is currently replacing the present
U.5. system and that Ferrari mechanical parts are metric in measurement,
and therefore require the appropriate metric toocls. A Conversion Table
is included in page iv for any measurement questions.

One valuable supplement to this manual is the Spare Parts Catalogue
for the Dino, availahle either from Ferrari dealers or through F,A.F.
Motorcars, Inc., in Atlanta, Georgia. The Catalogue will go a long way in
showing in clear detail the parts you have just extracted from the car and
will further aid in de-mistifying these marvelous machines, which have
intrigued this translater since first seeing the 125 5, driven by Franco
Cortese In competition at the Circuito di Caracalla in 1947, as a ten year
old, and since having rebuilt a 250 GT engine.

(ne final technical note, some mechanical terms may change here and
there in the manual. Pains have been taken to aveid this, but some may
still be located. Please forward a note if some misinformation results
so that I can inform all purchasers of this manual of such changes.

Finally, T would like to dedicate this effort to Enzo Ferrari and
the memory of Dino Ferrari, all "Ferraristi," and to Mary, my ever-helpful
wife and Caterina and Vittorio, our children.

August 18, 1976

Angelo Wallace
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CONVERSION TABLE

MULTIPLY
METRIC STANDARD INTO U.S5. STANDARD METRIC BY USE
Atmosphere (ATM) Lbs. per. sgq. in. (P5I) 14.70 Tire Pressure
Centigrade (C9) Fahrenheit (F@) (Cx %) + 32 Temperature
Cubic Centimeters (cc.) Cubic Inches (C.I.} .ﬂﬁlgi Displacement
Kilometers {Km.) Miles (Mi.) 6214 Distance
Kilograms (Kg.) Pounds (Lbs.) 2.205 Weight
Kilometers per Hour (KPH) Miles per Hour (MPH) L6214 Speed
Filogram Meters (KgM.) Pound Feet (Lb. Ft.) 7.233 Torque
Liter (L.} Quarts (Qts.) 1.057 Liguid Measure
Meter Pressure (0lio} Lbs. per sg. in. (PSI) 1.42 0il Pressure
Millimeters (mm.) Inchas (In.) .03937 Dimensions

Kilograms/sq. cm.(Kgfcmzj Lbs, per sq. in. {(PSI) 14,22 0il Pressure
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VARTATIONS FROM VEHICLE NUMBER 01118 to VEHICLE NUMBER 02130

Refer to DESCRIFTION
page
ENGINE
5 ELECTRICAL SYSTEM
]]J.Strih'LItDI' - ™ ™ - - ™ o .Hﬂrelli 3 125 E' X 15
High teﬂsinn G:‘il - ™ - . - .T".EI‘Elli EPIE EDO A
Emergency ignition coil. . . . .Marelli BZR 201 A
Dinoplex electronic unit. . . . ,Marelli AEC 103 A
L
é FUELS AND LUBRICANIS
Front and rear hydraulic brake circultss « <ATE type H fiuid
!
59 FUEL SYSTEM
Fuel system diagram
1. Vent tubes for tanks, 2. Filters to carburetors tube, 3. Regulating
filter, 4. Pendix pumps, >. Filter, 6, Fuel return tube.
60 CARBURETIRS

Carbuarators. . . - - . . - . Jeb ar Lt D:I‘Fﬁ}
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68 Crankcase gases and oil fumes ventilation diagram

Fig. 49, Crankcase ventilation system
1. Crankcase pressure limiting valve, 2, Calibrated intakes to the induetion
manifolds, 3. Crankcase exhaust to pressure limiting valve tube, L. B low-
by and ventilation assembly, 5. Breather to sump oil drain tube, 6, Lower
ventilation tube, 7. Three-way oil filler tube, 8., 0il filler cap.

76 GEAR 30X
DATA AND CHARACTERISTICS
Axial free-play between mounted gears and surfaces. N »0.2520,30 mm,
Maximum wear limits, . . i . s & » aDe35 mm,
Lubrication of gear box assemblies . . s+ s s« esplash type
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Fig., 55
Gear-box, Rear Axle, and Clutch Sectiomal
View.

Ll. Gear box=-differential oil filler plug , 2. Gear box-differential 2il drain

plug, 3. Engine oil drain plugs, L, Clutch housing 5il drain plug, 5. Clutch
return housing cover, 6. Ferrule, 7. Ferrule, 8. Clutch-drive gearing support
case, 9, Drive gearing, 10, Clutch bell-housing, 11, Intermediate housing,

12, Clutch cover, 13, Pressure plate, 1lL. Engine flywheel, 15. Clutech shaft,
16, Flywheel to crankshaft fastening bolts, 17, Clutch driven disc, 18, Semi-
axle flange, 19, Flange fastening bolts, 20, Pearing support side covers,

21. B earingpreload washer, 22, Ring gear positioning washer, 23. Gear box
rear cover, 2U, Ferrule, 25, Ferrule, 26. Drive shaft, 27, Output shaft,

28, Gear box case, 29, RFM counter unit, 30. Differential ring gear, 31. Ring
gear pinion, 32, Ring gear to differential fastening bolts, 33, Plate-ty pe
differential, 34, Differential cove r, 35. Plates, 36. Top cover, 37. Gear box
case lower cover, 38, B all bearing, 39. Ferrule, LD, Roller bearing, 4l. Spa=-
cer, L2, Guide body, L3. 2nd and 3rd gears mounted gearing, 4L . Spacer,

L5, Spacer, W46, Spacer, 47. Crankshaft, 4B8. Clutch ball release Wbearing,

43, Engine oil cover, 50, Cluteh alignment pin, 51, Gear box control shaft ,

92

STEERING
Collapsible steering housing See Table 30, Group 70. Parts
Book for cars No. 01118 on.
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103 WHL MOUNTING VIA UPRIGHTS
|
| R
/:“.'tfi't +0'30",
|
- BRGSO & berra mm W25
Pig. 63. FRONT SUSPENSION--TRANSVERSE SECTION
REAR SUSPENSION
113 VHEEL, MOUNTING VIA UPRIGHTS

? -

& ®

Carrsgpads & lera . mm 1430

Pig.70. REAR SUSPENSION--TRANSVERSE SECTION
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SHOCK ABSORBERS (HYDRAULIC)
116 Datz and characteristics
Front . i
Type JKoni 82x1579 Sp2
Rear
Type .Koni 82x1603 Sp2
BRAKES
124 Data and characteristics

Front brakes (ATE)

Disc diameter 2271 mm.
Dise thickness s . .22 mm.
Cylinders diameter . . . . S48 mm.
Number of cylinders for each caliper. 2

Brake pads.
Brake fluid.

-TEXSTAR 1431 FF type
ATE type H

124

REear brakes (ATE)
Disc diameter
Disc diamerer

Cylinders diameter . :
Number of cvlinders for each
Brake pads,

Brake fluid.

277 mm.
L20 mm.
. z 38 mm.
caliper. .2
LTEXSTAR V 1431 FF type

LATE tvpe H
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Emergency and parking brake

Incorporated in the rear brake caliners, mechanically controlled by
hydraulic cylinders.

Fig. B4 Hand brake diagram.
1. Cable adjustments turnbuckles.

Adjustment
Pad wear is automatically compensated for.
Stretched or loose cables can be adjusted by tightening of turnbucklas 1.

165

DIKROPLEX ELECTRONIC GROUP (Marelli AEC 103 A)

General data

The engine normally operates via the electronic ignition system.

Only in the event of irregular rumning cf the Dinoplex unit, the electronic

ignition system can be by-passed. .

To de this, move the snap-in plug 1 inte the seat 2, and the terminal 3 from
the normal coil 4 to the emergency coil 5. The terminals must only be moved
to the "Emergency" position with the ignition switched off.

Under these conditions, ignition is via battery, distributor and ignition
coil.

Under these conditions the RPM counter is not operating.

|Fig. 104 Normal and emergency igni-
tion svstem diagram.

1-2 Plug to connect "Emergency' ig-
tion

3 Cable from coil to distributor

& Normal coil

5 Emergency coil
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BLECTICAL GIAGRAY DHGCHTFTTOM

1.

2.

?-
Ell
9-
1C.
l-].-

12,

13.
1L,
15,
16,
17,
18,
19.

20,
21,

22,
23.
2l
25'
26,
2T e
Rd,
2% .
0.
31.
32.
3‘3-
3L,
35,
36-
3.
38-

39.
L0

(T
les

h3-
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LS.

Yaadlamns = Main ceam and
dip beam (iodine vapor bulks)
Front side and directional
lights

Fog lights (on request)
Iirection indicatsre lights
Cooling fans moters
Temperature sensitive switch for
radiator fans

Heating /ventilation fan motor
Horn comspressor motor

Front trunk light

Hattary

Electrical panel

Fuse box ( 6 fuses)

Terminal board for switched current
Permanently live terminal board
Fuse box (& fuses)

Alternator regulator

Charging circult relay - Lucas 33231
Directionzl flasher unit

Radiator cooling fan relay

(Lueas 33213)

Horn relay

#ain beam, dip btean and side
lights relay = Lucas 33213

Seg lipht switch - on recuest
siier washer switoh

Wiper w=sher =otor

Stop light switch

Heating Arentilating fan switch
Cigarette livhter

Instrument light raevstat
Rhesstat for varyirg wiper sresd
Instran: 4 lights

Electronic rev counter

Main beam warning light
dreadoneler

Side light warning light
Direction indicator warning lights
Wiper and screen washer lever.
Direction indicator lever

Main beam, dip beam and headRump
flash lever

Relay switch for side, dip and main
beam lights

florn button

Reverse light switch

Fuel level pauge transmitter
Engine compartment light

Mlternator
e« Alternator terminal board

Electric fuel pumps

. Starter

. Interior light

. 011 temperature transmitter

. Water temperature transmitter
. Spark plugs

. Distributor

. Emergency light switch

(only in vehicles requiring this)

. Emergency coil

. Electronic ignition unit coil

. Dinoplex electronic ignition unit

. Reverse lights

. Luggage compartment light

. Rear direction indicator lights

. Rear position and stop lights

. License plate lights

. Ignition switch and steering lock

. Heating/ventilating fan warning light
. Choke warning light

. Choke warning light switch

. Low o0il pressure warning and trans-

mitter

. 0il pressure guage
. Interior ventilation fan
. Interior courtesy light

i Ly switch

Interior ventilation control switch

. Cigarette lighter light

(12 V-5W bulb)
Emergency lights control deflection
switch (only in wvehicles requiring it)

. Power windows control motor commu-

tator (on request)

. Power windows motor (on request)
. Power windows circuit fuses (on

request)

. Fog lights 15 Amp, fuse.
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173 Description

Electric clock
Left turn indicator (green light)
Headlights indicator {(green light)
Right turn indicator (green light)
Speedometer
Low oil pressure indicator (red light)
Electric oil pressure gauge
Jil temperature gauge
Ddometer zero control
ater temperature pauge
Fuel reserve indicator {red light)
. Tuel level indicator
Tachometer
14, Ampere gaupe
= 15, Defroster with adjustable wvanes
v 16, Cold air contrel lever
+ 17. Heater temperature contiol
« 11d. Warn air control lever
19, Slave compartment knoh
* 20, Ripht venrilation conrral
:21. Radic location cover panel
22, Side =ir inlets
223, {lock setting knoi
(24, Ipstrument lights rheostat
25, Windshield wipers speed control rheostat
24, Front hood opening lever
£V,  Brake nedal
(28, Bide air inlet =
:23,  Clutch nedal
CAD, Accelerator pedal
« 11. Right air venrilator indicator Llight (orange light)
32, HMain heam warning light (hlue light)
13, Choke control indicater (red light)
14, Ignition switch
#:35. Left air ventiiator switel
"ih, (ear shift lever
A7, vipcrette lishter
P38, Ashtray
Y. Emerrency brake mindie
0. Choke cuntro)
iw]l . Lipht switci.

. * -

-

[ TN R R R L

1

—d
'

—
L B3
'

(v Side, dic, head . ang becdiamp Jlesh o coptrel lever
43, Ddrecrion indicatcr Lever
L., Windshield wesier and =ptac control lever

L5. Horn signal
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Fig. 110 INSTRUMENTS AND CONTROLS DIAGRAM
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176/79 IGNITION AND STEERING LOCK
Key position

O-Locked.
Steering locked and key removable. The lights can be switched on actuating
switeh 41 on the light switch lever 42 in the three positions. (Fig.l110, p.12)

II-Running position.
Ignition, electric fuel pump and normal running services available,

ITI-Start

Fiz. 111 1Tgnition and
steering lock,
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VARTATIONS FROM VEHICLES Neo. 02132 ON

15

EEFEER to
pag DESCRIPTION
5 ENGTINE

Electrical equipment
Distributor

Ignition coil

Emergency coil

Dinoplex electronic unit

Marelli 5 125 Bx 15
Marelli BAE 200 A
Marelli BZR 201 A
Marelli AEC 103 A

7 |Fluids

front and rear hyvirvaulic brake circuirt

ATE type H fluid

O f[dentificarics data

iy

il
v r
|

C- Fngine identificatien number.

Fiz. 31 Fapiae and
PLoTranamizsion Flutd Fill oand Jovel
21! drain plug.

b . roine

Fransmission drain

vheck plugz.

chngs diarram

rransmission

fluid drain
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ENGINE COOLING

Livello D cm. (Lavel)

Fig. 35. BENGINE COOLING DIAGRAM

1. Supplemental expansion tank, 2. Thermostatic valve, 3. Thermocouple, 4. Heat
axchanger, 5. Air relief valve, 6. Electric fans, 7. Water drain tap, 8. Thermo-

contact, 9. Tank cap, 10. Overflow tube.
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58 FUSL DILIVIRY -

FUZL DELIVERY DIAGRAM

Tanks vent tube, 2. Pump to carburetors tube, 3. FISFA filter, L. CORO-
MA pump, 5. Filter, 5. Fuel return tube.

FUEL FUMF
GENERAL DESCEITTIONS

The engine is supplied by a COROHa electric fuel pump.

The runp is self-regulating and supplies the engine under 0,3 Kg/ome
of pressure.

Punp operation begins when the ignition key is in position II.

The rump's electrical circuit is protected by an £ ampere fuse,

60 CARBRETIRS

Carburator, . . ” 5 i 5 .Weber 40 DCNF /13
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CRANKCASE GASES AND 0IL FUMES VENTILATION SYSTEM

N
; g
Fig. 49. ENGINE CRANKCASE FTMES RICYCLING DIAGRAM.

1. M1 fumes condensator, 2. Engine block pressure limiting valve, 3. 0il
drain tube from condensator to sump, 4. Oil supply filler caps, 5. Intake
manifolds uniform tubes,

76

JEAR BOE

CHARACTERISTICS AND JATA

Synchronizers for first to fifth gears. . . +  «9gring ring type
Badial clearance beteen mounted bearings and surfaces. 0,019 = 0,054 mm,
Maximun wear limits. v 5 . . o . «0.10 mm,
ixial clearance of mounted zears. . . . i 00,25 2= 0,30 mm.
Maximum wear lil’lﬁ.tE. . . - - . - iUnBS MMa
Clearance between gears control fork and

interior of sliding sleeve, . . . A ¢ 10=0,20 mm.
Jaximum wear limit. ° p ' . . . +D0e 30 mm.
Lubrication of sear-box gearing. ¥ . ‘ . .splash type

ENGINE/3EAR 30X DRIVE

El’lgims.»,.-"f gear box ratio. . % s a . - . 30533 (0,909)
Central gearing thrust washers., . . » . » Roller type
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o GEAR=-BIX RATIOS
78 GEAR-BOX RATIOS RATIOS WITH 30/33 ENGINE rpm RATIO:
REDICTION DRIVE Wheel rotation with 17/65
final drive gears
1# 42513 3,2307 1 3,5548 I 13,581 : 1
2+| 38:17 2,2035 2 2,4238 . 9,2755: 1
3°| 34:21 1,6190 3" 1,7699 i 6,766 : 1
4| 30:25% 1,200 4 1,3200 4 5,047 : 1
5| 26:29 0,8955 5° 0,9850 5 3,766 : 1
RM 45: 15 3,000 RM 3,300 'HM' 12,617 : 1

1

a7 “;gx b £
m 2‘!1 |33| [;ﬁin I'\x_IL ?}Ié@ i35) '35'

RN

Fige 55. GZAR=-BOX, DIFFERENTIAL AND CLUTCH SZCTIONAL DIAGRAM _
17. Clutch disc, 14 . Flywh eel, L%, @all releass bearine, L7. Pnpine
crankshaft, 9, “ating pinion, 26, Gear-box input shaft, 27, Gear-box
output shaft, 18, Semiaxle flange, 21. B earing preload washer,

33, Differential assembly, 35, Linited-slip differential plates,

31. Diffierential piniosn, 28. Gear-box and differential assembly case.
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81 Synchronizer rings for gear engagement

Fig. 56 First gear and syn-
chronizer units.

l.Synchronizer ring 2.5yn-
chronlzer drag springs.
3.5top dowel 4.1st gear
5.Thrust dowel 6.Retaining
snap ring 7.51liding sleeve
hub 8.51iding sleeve.

Operational description

Gear engagement synchronization is completed by the illustrated units in fig.
56. The sliding sleeve 8 is internally tcothed, designed to engage on the
synchronizing ring gear of mounted gear 4 on the output shaft.

The gearing is now solidly engaged on the sliding hub.

The spring synchronizing ring 1 gradually equalizes the rotation rate during the
movement of the sliding sleeve,

Actuated by the sleeve, synchronizing ring | is dragged until one of its ends is
engaged in acceleration, as well under decelaration, thus pushing against thrust
dowel 5 and producing a rotational effect which allows rapid synchronization.
Two drag pins (2}, one functicning during acceleration and the other during de-
celaration, are attached in order to increase the friction of the synchronizing
ring against the sliding sleeve,.

The spring is compressed between thrust dowel 5 and the stop dowel 3 and de-
formed aginst the synchronizer ring.

Thus, the synchronizing action , due to the pressure of the ring, is progressi-
vely increased by the radial pressure of the spring.

The synchronizing action ends when the sliding sleeve and the drap pear rotation
velocity 1s equal, the spring extend and the svnchronizer ring closes,

! Under these conditions the final travel of the sleeve will ocecur with minimum
effort, until it is coupled with the engagement teething fo the gear.

When engagement is completed, the synchronizer ring releases within the sliding
sleeve to aid in the securing of the engaged pear.

oo v Fig. 56 bis. Stop ring
= /“ assembly diagram.

CORRETTO
Correct

ERRATO
Incorrect
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HEAR AXLE
85-6 CHARACTEREISTICS AND DATA

Cylindrical coupling reduction ratio. 5 . 17 /45

Crown pinion alignment. . . . . Spacer shim eliminates this
operation

i o s
o s
e

A

.

2 o\

87 Fig. 58. LI'ITHD=-SLIF DIFFIRENTIAL: PLATTE TYPS

13, Semiaxles attachment flanges, 20. Pearing supnort side cover,

30+ Ring zear, 1%, Flange attachment bolts, 21, Preload bearing shim,
32. Ring gear attachment tolts, 33, Differential case, 3L. Differential
case cover, 35. Internal and external plates, 52, Tapered roller bea-

i 53 v s > b
I;;f?? 23« Satellite gears, 3. satellite gears shafts, 55. Flanetary

T B -
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92 STEERING

Talescopic steering wheel See Table 29, Group 74
mounting unit, . . . e« in Parts Diagram book
from car number 02768

100 FRONT SUSFENSION
is from car number 01118 (see p. &)

109 REAR SUSPENSION
As from car number 01118 (see p. &)

125 BRAKES
As from car number 01118 (see p. 7-8)

114 SHOCK ABSCRE ERS
As from vehicle number 01118 (see p. 7)

165 DINOPLEX ELECTRONIC IGNITION UNIT (Marelli ARC 103 A)
As from car number 01118 (see p. 8)

174-5 DASHR 2ARD CONTRILS AN SIGKALS
As from car number 01118 (see p, 11-12)

176 IGRITION SWITCH WITH ANTI-THEFT D=VICE
‘As from car number 01118 (see p. 13}
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173 ELECTRICAL DIAGRAM DESCRIPTION
1. Headlamps = Main beam and L6, Starter
dip beam (iodine vapor bulbs) L7. Interior light
Z2e Front side and dir'ﬂi:t-iﬂmj. uﬂ.. il tgm};eraturg transmitter
lights L5. Water temperature transmitter
3, Fog lights (on request) 50. Spark plugs.
L. Direction indicator lights 51, Distributor
5. Cooling fans moters 52, Emergency lights switeh
6., Temperature sensitive switeh for 53, Emergency coil
radiator fans 5L, Electronic ignition unit coil
7. Heating/ventilation fan motor 55. Dinoplex electronic ignition unmit
8. Horn compressor motor 5¢. Peverse lights
9, Front trunk light 57. Luggage compartment light
10. Battery 58, Rear direction indieator lights
11. Electrical panel 5% Rear position and stop lights
12, Circuit fuses ( 8 valve box) 60. license plate lights
13, Bamp. fog lights fuse 61, Ignition switch and steering lock
1k. Permanently live terminal board 62, Heatingfrentilating fan warning light
1. 63. Choke warming light
16, Alternator regulator £4, Choke warning light switch
17, 65, Low oil pressure warning and trans-
18, Directional flasher unit mdtter
19, Radiator cooling fan relay At, il pressure gauge
(Lucas 33213) £7. Interior ventilation fan
20, Horn relay 68. Interior courtesy light
21, “ain beam, dip beam and side 69, n " " switch
lights relay - Lucas 33213 70. Interior ventilation control switch
i 22, Fog light switch - on r2guest 71, Cigarstte lighter light itch
23, Jdiser washer sWitch 72. Emergency lights control deflectio
2l;, Wiper wesher notor 72, Fower windows control motor commutator
25. Stop light switch 7U. Fower windows motor
26, Heating Aentilating fan switeh 75. Alternator protection fuse box (60
| 27. Cigarette lighter and 8 amp.)
I 28, Instrument light rneostar
2, Hheostat for varying wirer sre=d
a0, Insirament lights
i 31. Electronic rev counter
32, Main beam warning light

3:’0
! -.1,5'

L

B

l 33,

3l

38.
3%.
LD,
L2.

li.}.
II.I-LIrl-

L5,

ayead ometer
Side light warning light

Iirection indicator warning lights

Wiper and screen washer lever .
Direection indicator lever

Main beam, dip beam and headlamp
flash lever

Relay switch for side, dip and main

beam lights

llorn button

Reverse light switch

#uel level gauge transmitter
Engine compartment light
Alternator

Fuel pumos
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ATIER CONDITIONING

General descriptions. : f ¢ ) i

Characteristics and data : = . . .

Faults diagnosis and related repairs : ) .

Controls operation and compressor starting . .

Maintenance. . . . . '

Functioning (Part I) . . . .
Installation . . ; . .
Preliminary operations for charging system (Part
Partial system charging for leak testing. 3
Full charging of the system (Part TII} . .
Various operations (Part IV) 3

GENEEAL DESCRIPTIONS

I1)

«Da

27
27
28
29
29
29
31

34
35

The system is made up of a compressor driven from the engine via belts through an

electromagnetic clutch; this is activated by the battery current via a dashboard

switch,

The cooling liquid used (Freon 12) is circulated from the compressor through a con-
densator, a purifier-dessicator, an expansion valve, then returning to the Ccompres-

27

sor. Temperature variation and the volume of air sent through the car are controlled
by thermostat and rheostat switches located on the air-conditioning control panel.

The cooled air enters the car via directional outlets.

For best operation of the system it is indispensable, above all, that no humidity

exist in the system,

CHARACTERISTICS AND DATA

Svgtem Tvpe
Compressor "

' Operating pressure Kei/cm R
{ Fluid used

:System capacity liters

'Fluid replacement (to make up lnsses)
{ Compressor oil

‘Compressor level

‘Check (fluid loases)

{Haximum heicht mm .

Minimum height mm.

BORLETTI
ASPERA
15¢18
FREOW 12
1.1
Annually

SUNISO GRADE 43044

40

27
Annually
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FAULTS DIAGNOSIS AND RELATED REPAIRS

THE COMPRESSOR DOES NOT FUNCTION

‘Fgésihle causes

1. Electrical current not reaching
the electromagnetic clutch

2. Stretched or deteriocrated drive
belts.

3. Faulty control switch or broken
cable

4, Faulty pressure pauge switch with
burned or non-functionaing contacts.

Repairs

1. Dirty or deteriorated ring carbon con-
tacts.

2. Check tenslon or replace belts.

3. Check and eventually replace.

4. Check and eventually replace.

THE COMPRESSOR FUNCTIONS BUT AIR IS NOT CO

OLED

P

fossible causes

1. Empty or low FREON level in the
system.

2. Purifier-dessicator clogged or
humid.

3. Expansion valve faulty or with
clogged filter.

4, Thermostat control at panel faulty
or irregularly adjusted.

5. Pressure gauge tube cracked or slow
in functioning.

f. Loss of FREON at a particular con-
nection.

17. Non-functioning evaporator fans.
e e

Repairs

1. Partially refill the system and search
for leaks (p. 33) <(engine must be turned

off}.

2. BReplace.

3. Replace.

4, Check and eventually replace.
5. Check and eventually replace.
£. Check with tester {engine off}.
7. Examine rheostat for cause.

THE COOLING TEMPERATURE DOES NOT REACH THE

CHESCRIEED MINUM LEVEL

Possible causes

1. Compressor does net reach maximum
pressure due to wear or other causes.
?. Low FREON level in the system.

J.Maladjusted expansion valve or clep-
ved filter.

4. Poor condensator cooling due to
partial cbstruction % the alr intake,
5. Evaporaror [ans velocity slowed by
defective rheostat.

6. Right ventilator does not function
when the compresscr operates.

7. Humidity in the svstem.

e

Hepairs

1. Check pressure, cannecting compres-
sor to high pressure manometer.

Search and eliminate leaks, refill
(p. 33=34).

3. Replace.

“1
¥a a4

4

., Check.

. Cherk that the fans' three speeds
function eifectively.

#, Lack of electrical current due to
burred fuse or faulty motor: check and
eventually replace the motor.

7. UCherk the purifier-dessicator view
s lass; il fopeed, replace the purifier.
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OPERATION OF CONTROLS AND STARTING THE COMPRESSOR

- After starting engine, rotate the rheostat switch 48 clockwise to the first po-
sition in order to engage the magnetic clutch and to start the compresscor. The
right hand ventilator is also now in operation.

-— Also rotate the commutator knob clockwise. At the first position the evaporator
fans will turn on. At the second and third positions their speed will Increase
and also increase the speed and volume of the circulated air.

= To increase the amount of cool air turn knob 48 clockwise.

HOTE

When the svstem's pressure reaches about 18 atm., the pressure gauge cuts off the
current and the compressor stops, when it will turn on again when the pressure
reaches about 14 atm.

In order to wventilate the interior of the car with the system off, allow the two
ventilators to operate, these are controlled by knob 48,

MATNTENANCE

hormallv the system will require the following periodic cperations:

- Complete replacement of the FREON liquid annually.

- Annual check of the compressor's oil level.

For these operations and for any malfunctions repairs we suggest that vou contact
a representative of the BORLETTI, V0OXON, or FERRART works, or any specialized re-
pair shop.

FURCTIONING (Fart 1}

- Hefore installing the compressor on the enpine, it is necessary to mount on
twe wooden supperts, with the drive shaft pointing down, without touching any sur-
faces so that no pressure is places cn the shaft. Leave the compressor in this
nasition for 30 minutes. This operation is necessary so that the oil can lubri-
cate perfectly the shaft pasket before operating the compressor.

- The compressor is shipped from the manufacturer adequately lubricated and fil-
led with the gquantity of oil required fer operation. TIf any unspecified cil is
added it will contaminate the entire svstem and voiding the compressor and rela-
ted units' puarantee.

NEE SINISO SRADE 43044 OLL EXCLUSIVELY

- The compresser oil level is te be checked be ore installatien while on the mounts;
remove ope of the side plugs: insert a wetal indicator tab and measure the quantity
oi fluid. Cherck that hoth plupgs are tightened properly. The oil level in a new
campressor is 40 mm. After dipitial use, the level must be kept at 27— 30 mm.

FLECTROMAGNETIC CLUTCH
-~  The clutch must he installed on the compresser before installation on the car.

The aperation must be carried out with maximum care and the appropriate bolt on
the shaft must be tichtly secured.
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INSTALLATION

- Do not use water for any purpose while installing the system, or when its tu-
bing is not tightly connected.

During discharging, leading or timing acperations, water can be poured over the
condensator to reduce excess condensation.

- Do not, for any reason, remove the plastic caps at he joints of the flexible
tubes or of the connections until ready for their installation. This simple
precaution eliminates the possibility that humidity or impurities will enter the
system and do operational and maintenance damage.

—~ Also use care with the purifier-dessicater by not removing the caps until ready
to connect them with other components.

If the unit is left open for a period of time, it can become saturated with humi-
ditv and can radically influence its proper operation. If the installation is
partially completed, or must be left that way overnighi or for several hours,
close every flexible tube and especially the purifier connections.

- Do not use any sealant material on the seats of the flexible tubes connections.
We recommend usiog a small gquantity of compressor oil for this purpose.

- If the system is totally empty of FREON due to major leaks, replace the puri-
{ier, as it is preobably satured with humidity.

~ It is not necessary to completely drain a partially FREOK filled system. If
possible locate and repair the leak without any dismantling, and add additional
FREGH (check to see that the glass indicator window "clears" as noted in Part IIL
on p. 347, '

- Do not subject the compressor belts to excessive tension or stretching during
assembly and removal operations. Normal belt tension is measured at B 8 mm.
distance downward.

PRELIMINARY OPFRATTIONS FOR SYSTEM CHARGING (Lart TI)
lecessary tools:

- Motor unit-discharge pump.

- {harging unit for measuring and loading eof FREONW, with visible level marked
with correspending increments to 1 Kp, of FRIOW,

- Distributor unit, with service lines gauges panel and controls for high and
low pressure.

The gauges unit is made up of

- Discharge gauge with 0 to =700 mm. ol mercurv graduations and a 0 to 10 ancmt
sraduarions for low pressure.

- A raupe graduated from 1) to 35 Kpfcw’iur higli pressure.

- FPropane pas leak indicator {fig. ).

COVPRESSOR SERVICE VALVEDS

The Intake and delivervy zervvice wvalves ¢ and D situated on the compressor are
nf the deuble seat type uhicih olose whenever they are fully screwed in or com=
pletely unscrewed.

wWhen valves © and D are 1ull: screwed [n, position 3 (fip. 2) the intake and

deliverv tubes to the svsten are fully closed, while tubes 4 and 5 remain apen
{service lines) between the compressor and the valves A and B of the high and
low pressure sauges for centrel. chavie or discharge cperations. When the
valves 0 and U are serewed out, they are in their nermal functioning position,
vlhile gervice lines & and 5 are clesed. Tf° walves © and i} are not closed, in
a2 ther appasite seat, borh doiivery Jipes remain open.

1he intake valve is tne l.rzer ove {3/ 73 2nd is connected with evaporater 52
return tube 57 ($i5 1), whiie rhe smaller deliverw walve (1/7 ") is connected

)
with the coardapsater 505 upner eonpertion apd its return line, to the upper
cornecting af rusifier 54,

31
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ELEEDING AIR FROM THE SYSTEM

Bleeding of the system should be preferably done with a vacuum pump. If one is
not available, the system can be emptied using a compressor; however maximum wva-
cuum cannot be obtained, thus lowering the system's efficiency. Thus, the engine
must operate for a time in order to actuate the compressor.

CONNECTIONS

- Remove the protective caps from the compressor intake and delivery valve stems
and those of service lines 4 and 5.

-~ Connect the low pressure gauge flexible tube to service line 4 on the intake
valve. Also connect the high pressure gauge flexible line to the delivery valve.

DISCHARGING WITH A VACUUM PUMP

- Connect compresscr, pauges and pump as in fig, 2.
- Position the valves as follows:

- Valwve A= open position

- Valve B= open position

- Valve C= position 2

- Valwe D= Position 1
- Allow the pump to run fer 5 winutes and then immerse the end of the air exit
tube in a container 1 filled with compressor oil. No air bubbles should be noted.
Anv air bubbles will indicate leaks in the svstem. To eliminate leaks, check all
tubing and connections of the complete system while charging with FREON.

DISCHARGING THE COMPRESSOR

Position the valves as follows:

- Valve A= Closed position

- Valwe B= (pen position

- Valwe C= Positicn 2, less 1/2 turn

- Valwve D= Positien 3.
Turn completely to the right the air temperature regulator knob 48 and the air
volume control knob 4%, with engine speed at 120051500 rpm. Operation time is for
15 micutes, and the vacuum value is at 28" of mercurvy (at 700 mm. of mercury).
- Check that the vacuum meets specifications and that after 10 minutes of
discharging there are no air bubbles. TFor this check, immerge the end of the
air escape tube in cortainer 1 (fip. 2).

ENL OF DISCHARGE OFLERAT ION

— BHBefore stopping the compressor, position the wvalves as follows:

- Valwe A= Closed position

- Valve B= Closed position

- Valwve C= Pesition I, minus 1/Z turn

- Valwve D= Fosition 2, minus 1/2 turn.
- Turn off compresscr for i0 minutes; if{ the pressure remains constant, there
are no leaks.

PARTIAML CHARTE FOR SYSTEM LEAK TESTING

Link connection F af the charrer to connection £ of distributor (see fig. 2)
after having placed the valves in the following rositions:

- Valve A= Closed position

- Valve B= Closed position

- Valwve 0= Positdion 2

- Talve D= Position 1.
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Set engine speed at 1200-1500 rpm. Charging time is 15 to 20 minutes. Control
knobs 48 and 49 turmed fully to the right (fig. 1)

- Open charger tap F and loosen connection E to allow a small quantity of FREON
to escape in order to bléed air from the tubing, them close again.

- Open wvalve B and charge the system with 0.250 Kg. of FREON 12.

TESTING FOR LEAKS

Use propane pressure indicator (fig. 3), attached with a one meter long rubber
tube, The engine is turned off and all fans or ventilators in the surrounding
vicinity must be turned off. The car must not be located where there is any
moving air, otherwise any leaking FEEON gas will be blown away and not noticed.

- Move the indicator tube end over all connections and linkages, compressor
valves, the rear part of the clutch unit to check the drive shaft gasket seal.of
the compressor.

If there are any FREON leaks the blue propane gas flame will turn greem in celor.

ATTENTION:

Keep the torch away from the face and do not breathe in the gas; keep away from
the carburetors, gas containers, or painted parts. Locate the leaks, correct
them and then proceed to bleed the system.

FULL CHARGING OF THE SYSTEM (Part III)

FILLING THE CHARGER

- About 1 Kg. of FREOK is needid teo £ill the system. For this operation use
the proper charger.

= Solidly fasten on a high permanent stand the FREOK container.

- Fnsten the charger in a lower position in order to
f111 the charger. The charger should be set up as to be
mevable for use next to the car,

— C(Connect the charger tubing with the FREON container,
turn taps H and T and let the fluld flow into the char-
ger until filled. TIf it will not fill to the prescri-
bed mark, some Internal gas pressure is creating a coun-
ter pressure blocking the flow of TREON.

- Eliminate this counter-pressure by gquickly and sli-
ghtly opening and clesing several times tap G.

-~ After filling the charger turn the taps H and F off
and disconnect the FREON container tubking.

The charger is now ready for charging the system.

- Tollow all the operations described in Part IT by
charsing the system with all the FREON in the charger.

- MNormallv, when 0.900 Kg. of FRECN have been charged
into the system, the view window of the purifier will
have cleared.

The last 100 grams are filled in as reserve. The charge
is complete when the high pressure gauge registers 200-
250 1bs/sq.inch (15448 Kg/cm®) and when air buhbles are
no longer noted in the purifier examination window.

Fig. 3 {repane gas pump
leak rester.



- On warm days, a fan placed 30 to 90 cm. in front of the car and blowing on
the condensator will aid in charging more rapidly, if a vacuum pump is not
used.

DISCONNECTING THE GAUGES AFTER COMPLETING THE SYSTEM'S CHARGE

Position the valves as follows:

- Valve A= Closed position

- Valve B= Closed position

- Valve C= Position 2

- Valve D= Position 2

- Tap F= Closed

Disconnect conmection E. Disconnect service lines 4 and 5 from valves C and D.
Replace valve controls C and I} safety covers. The system is now ready for ope-
ration.

VARIOUS OFERATIONS (Part IV)
TOTAL DISCHARGE OF FREON FROM THE SYSTEM (compressor turned off);

- Connect the gauges without connecting the FREON container and position the
valves as follows:

= Valve A= Closed position

Valve B= Closed position

Valve C= Position 1

Valve D= Position 1.

Slowly open walve a, the gas will escape from E with traces of oil; recheck
after the pressure has been discharged. TIf the high pressure does not decrea-
se, carefully open valve B, making sure that there is not a sudden rush of oil.

CHECKING COMPRESSOR OTIL LEVEL WITH SYSTEM CHARGED

- For this cperation, the compressor and the engine must be turned off. Po-
gition the compressor valves and gauges as follows:

= WValve A= Closed position

- Walwve B= Closed position

- Walve C= Position 3 (closed)

- Valwe D= Position 3 {closed)

After the above operations, connect valve A with valve C and valve B with val-
ve . Leave the FREON container tuhe disconnected from the gauges. Then po-
sition the valves as follows:

- Valve A= Closed positien, minus 1/2 turn

- Walve B= Closed position, minus 1/2 turn

- Valve C= Ppsition 3

- Valve U= Position 3

in order to eliminate the FHEON internal pressure. Open one of the compressor
taps and with a tab measure its [luid lewvel (See Parc I). I[f lew, £i11 to
prescrihed level.

- MNormally, the oil level must he checked after replacement of a defective
seal or because of a leak. Any oil shortage can be noted in the purifier exa-
mination window.

DISCHARGING GAS FROM THE COMPHESSOR

Position the valves as follows:
- Valve A= Closed position

- Walve K= Jpen nosition

- Valwve (0= Popsition I

- Valve D= Position 3.

35
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Allow the compressor to run for 10 to 15 minutes. Check its vacuum level by

inserting the end of a tube connected to the gauge in E in a container filled
with compressor oil.

There should be no air bubbles noted. If so, there is a leak in the system.

Check according to instructions for leak testing (Part 2).

DISCONNECTING THE COMPRESSOR WITHOUT DISCHARGING THE SYSTEM

Place valves C and D in position 3, unscrew the fastening bolts of the two
valve groups on the compressor and remove it last from its support.
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GENERAL DESCRIPTIONS

ENGINE

CARBURETORS TECHNTICAL DATA

Carburetor type Weber 40 DCHF 19 Pump deliverv walve 1,00 mm,
Choke diameter 32 mm. Emulsion tube F/f24

Main jet 1.25 mm. Fleoat chamber valve [.75 mm.
Air correction jet 2.20 mm, Level (vertical fleat) 52-0.25 mm,
Idle jet 0.55 mm. Starter jet F 6/60

Tdle air jet 1.20 mm, Progression holes

Central diffuser 4,50 mm. No. 1 0,80 mm.
Fump jet 0.50 mm, Ma. 2 0,90 mm.
Pump cams 11 total No. 2 1L.30 mm,

Engine air supply: specially provided for with a sealed air intake.

CTHER ADJUSTHMEKTS

Idle speed: Through a cam regulated by the temperature of the engine timing
lubricaticn.

Gperation:
- With oil temperature at 20°C., the tappets must be aligned with the 20 stam-
ped on the cam. Cold engine speed: 1600 ¥ 200.
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- With engine warm: oil temperature at 80° C., the cam is barely in contact
with the tappets. Engine speed= 1000 rpm's* 50.

Microswitch tappets in retarded position:
With the cam tappets under minimum acceleration and near the 20 mark, the mi-
croswitch should have not as vet begun to open the circult leading to the dis-

tributor. See page 39 for adjustment instructions.

ENGINE ELECTRICAL SYSTEM

Distributor with dual points One Marelli 50.10,256.3 or 5,125C
Points advance 9“-&-?5 {(Before Top Dead Center)
Distributor set-up
Points retard 2%==4° (After Top Dead Center)
(of engine)
Automatic centrifugal advance 30°2%1° of engine
Total advance 39° £2° beyond 5.500 n/l’
Distributor microswitch Une UNIMAX 2HB 58-1
Coils OUne Marelli BAE 2004 and BZR 201A
{Emerzency}
High tension transistorized unit Marelli AEC 1034
Alr pump clutch control unit Siemens-Eletta type VAF-0447/A
Generator Marelli GCA 1194
Yuel pump Corona, model B240

AIR INJECTION SYSTEM

SAGINAW air pump G.M. No. 340.C5.23.7806.206
Adr pump belt Gates Polvflex M 200
Control valves Two C.M. 53154987

Diverter valve .M, 7029196

Alr pump clutch Baruffaldi EKM 1

TUEL VAFPORS CONTROL SYSTEM

Sealed fuel filler cap FIAT 124A 100.104030.418.1665

Controlled capacity tanks Two Ferrari

Fuel wvapors separator Ferrari

Three-way wvalve Borg Werner cux 2219 or FIAT 100
GBC/LL140/104806/4226204

Active carbon filter SAVARA 5126/50

EXHAUST SYSTEM

Exhaust syste= ANSA muffler and special tubing
Exhaust collector headers With exhaust gases pre-relief tubes,
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ENGINE

General desciiption

On the cars equipped with an exhaust gases emisslon control system, several
modifications have been introduced; specifically:

-Idle speed operation, controlled by the engine oil temperature.
~Microswitch, actuating on the the dual points distributors.

-Special carburetors adjustment.

~Exhaust collector headers tubes equipped with gas analysis connections.

All these units ensure gas exhaust emissions of low levels, as long as these
units are kept in correct adjustment and maintenance.

Mechanical checks and adjustments
Spark plug maintenance

Champion UN 19V spark plugs are used which have a central recessed electrode
and an additional surrounding circular electrode.

The electrode gap 1s set by the manufacturer (1.27¥ 0.4 mm.) and is not adjus-
table.

When the central electrode is worn or the porcelain is cracked or dark grey in
appearance, replace the plug.

Every 5,000 km., check plugs accurately and replace if necessary.

During checking operationms, run engine at idle speed in order to check for elec-
trical discharges at the spark plug connections.

With the high tension Dinoplex unit the sparks produce an audible sound and a
luminous spark.

If necessary, replace faulty cable connections.

Every 10,000 Km., replace plugs.

Carburetors maintenance

Periodic maintenance is suggested by the factory and its authorized dealers.

The cars have a specially designed adjustment for exhaust gases emission con-
trols and this must not be altered under any circumstances. The carburetors

are supplied with special screws for the adjustment of the mixture, and must

mly be adjusted during the peridic maintenance.

The mixture adjustment screws have a friction ring and a spring which control

Fig. 1 Champion epark plug UN 19V

Fig. 2 Carburetor Weber 40 DCNF 19
1. Mixture adjustment screws,.
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this free movement and assure a slight mixture enrichment in a progressive
loosening of the screws.

Mixture contrecl operations

These operations must be carried out every 15,000 Km.

Do not, under any circumstances, alter the adjustment of the mixture control
screws after these operations are completed.

If the air and gas filters maintenance operations have been scrupclously fol-
lowed, the carburetors should not need any additional maintenance in the pe-
riods between maintenance schedules.

Procedure: a CO gas analyzer, warmed to the manufacturer's specifications, is
used.

F— = L g o
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Fig. 5 Synchronize§ unit for carburetors. Fig. 6 CO gas check connections.
1. Motometer unit, 2. Butterfly wvalves

control shaft, 3. Valves adjustment

screws, 4. Idle speed adjustment screw,

7. Valves econtrol unit.



Rin engine at idle speed, checking that all cylinders are functioning pro-
perly and that there are no electrical discharges across the spark plug caps.
When oil and water temperatures are around 90°C., remove the air intake and
check whether the idle speed cam is functioning freely.

With the engine speed at 1000 rpm's, equalize the butterfly valves openings
using a carburetor synchronizer tool.

When the valves openings have been equalized, check whether the engine idle
speed rpm's remain at the 1000 rpm's minimum with the idle speed cam in an
inoperative position.

If the speed decreases, increase it by adjusting butterfly valves adjustment
screws 3.

Prepare the CO analyzer by connecting the analyzer dip-stick to the tube at
the top of the exhaust collector connected to the body of the first carbure-
tor (each carburetor body feeds a cylinder). A connection is attached to
each collector for the insertién of the analyzer dip-stick.

With the analyzer dip-stick connected, engine speed at least at 1000 rpm's,
with air pump functioning, engine oil and wate;_temperature at 90°C., the

CO analyzer gauge count should be between 1.1%Z=0,2%.

If the mixture is too rich, lightly close the mixture adjustment screws for
each carburetor (ensuring each time that the analyzer indicator does not
move) and adjust to reach the prescribed CO values,

Repeat the operation for all six carburetors, disconnect the analyzer dip-
stick and recommect the air intake.

Accelerate the engine to render inoperative the idle speed contrel cam and
check for the last time the engine idle speed and the CO % count, which

must not vary for each cylinder.

The idle speed unit contains a bimetallic spring which moves a circular dia-
meter cam.

With oil temperature below EU.C., the high part of the cam surface is in con-
tact with a small tappet connected through an arm with a butterfly valve con-
trol lever. Therefore, the butterfly valves are slightly open; if the engine
is started, with ambient temperature of Zﬁnt., a few seconds after starting
it will automatically reach a minimum of 1200 rpm's.

l. Idle speed control cam.
2. Distributor microswitch.

Idle speed unit diagram.
1. Butterly valves control lever,

2. Tappets, 3. Bimetallig spring,
4. Cam,

4]



As the oil temperature increases and the engine warms up, the cam rotates

and, after a maximem of 1600 rpm's, it becomes inoperative allowing the

engine to stabilize at an idle speed of 1000 rpm's {minimum) amd with oil
temperature at 80°C.

Adjustment of the idle speed cam.

Adjustment with cold engine:

-With engine oil temperature at 20°C., check that the idle acceleration
tappet aligns to the number 20 stamped on the top of the cam.

Bemove the cam and rotate the internal bimetallic strip.

-Start the engine , accelerate for 30 seconds at 2500 rpm's and then let
it run at idle speed and check that it remains at 1100-1200 rpm's for one
minute.

Allow the engine to warm up by accelerating it several times.

After about 10 minutes, the maximum idle speed with the engine hot (oil
temperature at about 80°C.), the cam will be completely rotated and the
idle speed will be 1000 rpm's with the cam disconnected.

Adjustment with warm engine:

-With engine cil temperature at BDOC., the tappet must just touch the cam
and the engine speed should be 1000 rpm's.

-1f the above conditions cannot be obtained, it will be necessary to work

on the adjustment nut 1 (fig. 4), moving the tappet towards the cam to
obtain a higher engine speed and away from it to obtain a lower omne.

During the maintenance operation, in the disconnecting of the unit, check
that there are no deposits, accurately cleaning and lubricating if neceasary.
In reattaching the unit, ensure that with an engine oll temperature of e [t
the number 20 marked on the cam is aligned with the tappet.

Proceed then to test the cold starting procedure as described earlier.

Attention: If, with a cold engine, the engine speed is noticeably above
1600 rpm's, check the microswitch adjustment to see if it has already ope-
ned the circuit, actuating the advance tappet of the distributor, thus
causing the engine timing to be advanced and run at a faster speed.

It is necessary that, with the idle acceleration engaged, the engine be
retarded and, by moving the accelerator lever (with the tappet of the idle
speed aligned at the 20 mark), the microswitch opens the circuit { a dis-
tinet click will be heard).

..hm' i . I I . : M| Distributor microswitch.
e e s, Vi
i P 7 P = The microswitch is mounted on the
R R TET T rear tappet cover. The movement of
,' — . 'l-___ II the cut-out switch is controlled by
.;.'f}l a small arm which carries a small
_ﬂ". : wheel in contact with a ml% ;upp:rt
S L {adjustable through two nuts) fixe
v -t S | H ST on the carburetors butterfly valves
; ; : : X control lever.
In the distributor there are located
two sets of contacts:
Rl: normal advance polnts
R2: retard pointa
R2 retards by 11 the emgine advance
‘in relaciom to Rk (see p. 43).

| ] I -I:...l--'n--l-mll--L:ll"l'Il

owl | o

Fig. 9 Mrzoswifch adjugtmnt.



Fig 10 Special tools.

1. CO znalyzer with ex-
changer

2. Ohmmeter

3. Carburetors synchro-

nizer

4. Gonlometer scale

5. Exhaust header tubes

connection cable.
J

R2 functions until a certain engine speed is reached and the microswitch
apems the circuit allowing Rl fo function.

Adjustment of the microswitch

Regular operation: during engine operation at idle speed, the engine should

be retarded, with the microswitch operating the R2 points; as scon as the

accelerator lever is moved (rom the position with the tappet at the 20 mark

of the idle speed (maximum height), the microswitch must open the circuit

and allow points Rl to functiom.

Check: with engine off, but hot, with idle speed cam rotated so that its tap-

pet is aligned to the 20 mark (with carburetors butterfly valves slightly

open), move the microswitch tab towards the body of the microswitch itself.

You should not hear any click sound, which indicates the opening and the

cloging of the microswitch,

Such a cldck will be heard instead, when the accelerator lever will be moved
slightly from the above-mentioned position, as when accelerating.

To adjust, it will be necessary to to eventaully work on the nuts mounted

on the carburetors lever in reference toc the arm on which rests the micro-
switch lever.

If, when cold, the engine idle speed exceeds 1600 rpm's, check the micro-
switch adjustment: the engine timing could be advanced.

If the engine, while being progressively accelerated during driving, runsg

unevenly, the microswitch is keeping the engine retarded too long, therefore
it 1s necessary to adjust the lever travel as mentioned above.

The microswitch needs no maintenance, with only a periodic check every 15000

kme. of its cables and contacts to ensure that no current interruptions exist
and that the cables are well insulated.

If a cable must be disconnected, or if one of the cut-out switch ground cab-

les is missing or disconnected, the engine will idle at 1400 rpm's rather
than at 1000 rpm's. To check whether the microswitch is functioning proper-

ly, directly ground the cable coming from the distributor. A decrease in

engine speed will be noted since the distributor retard points will be ac-

tivated.

43
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ATTENTION: the car should not be run with the microswitch continously enga-

ged as the retarded timing of 11” on the engine advance advance setting can
cause faulty running at high rpm's.

ENGINE ELECTRICAL SYSTEM
Dual contact ponts series distributor.

General description

The distributor is of the dual contact points series type. the first series,
principal contact point Rl, the second series, contact points R2Z. The R2
points retard the distributor 5° 30" (distributor rotation) in relation to
points Rl. In order te adjust the R2 points, use the adjustment screws and
the holes in the distributor housing.

The ignition spark is generated by points Rl or R2 according to the posi-
tion of the microswitch.

The distributor needs no particular maintenance if the normal periodic checks
and maintenance suggested in the Use andMaintenance booklet are carried out.

Engine ignition timing

Remove the right rear wheel and stone guard, so that the engine crankshaft
damper and the cover next to it are wisible.

With the engine idling at 1000 rpm's, check with a stroboscopic light that
the mark on the damper is aligned with the -4 mark on the tab.
Rotate the distributor to align the two marks,

Distributor Marelli § 125 C (50.10.256.3)

EMGINE CEGREES
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Fig, 11 Automatic advance variation Fig. 12 Ignition advance diagram

e TIgnition advance full power
carried out with normal points.

— = = Ipnition advance during

the cvycle carried out with retar-
ded points.



Characteristics

Normal speed operation: Rl
04 Opening angle: 28°% 2°,
Closing angle: 320t 20,
Low speed operation (Rl connected to R2) with angles varying by 5° 30'(dist-
ributor angle) (degreed of retard of R2 over Rl).
@4 Opening angle: 22° 30'% 2
Closing angle: 37° 30'* 2
I= Microswitch sotuated by carburetors control lever.
Rl= Principal contacts. Dwell= 53.5% (R1)
B2= Secondary contacts. Dwell= 62.5% (R2)

Timing of contact points Rl in relation to R2

Substitute the distributor rotor with the special one marked with an index
mark. Attach a protactor scale (goniometer) on the distributor housing

(see fig. 13) and connect the chmmeter between Rl and the distributor homeing.

Rotate the distributor shaft until the meter indicates that Rl is opening
the circuit and check the amount of degrees on the scale,

Then connect the ohmmeter between K2 and the distributor housing and further
rotate the distributor shaft until R2 opens the cirecuit.

The difference 1n degrees read on the scale should be 59 30'.

If different readings are obtained, adjust the relative position of R1-RZ
by loosening the bolts on the distributor housing and proceed to repeat the
operation. This check must be carried out without removing the distribu-
tor from the engine, taking care to disconnect the contacts of the electri-
cal system and substituting the normal rotor with the special one.

The rotation of the distributer shaft can be obtained by moving the car
with a gear engaged.

Fig. 13

45

Timing of the distributor.
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-*! Fig. 14 Normal and emergency igni-

tion diagram,
|

! 1-2 Emergency ignition connections
l 3 Cable from coil to distributor
&4 Normal coil

5 Emergency coil.

Dinoplex electronmic unit

The engine normally operates via the electranic ignition system.

fmly in the event o/ irregular running of the Binoplex unit, the electronic
ignition system can be by-passed.

For this purpose, move the snap-in plug 1 into the seat 2, and the terminal
3 from the normal coil 4 to the emergency coll 5.

The terminals must conly be moved to the "kmergency" position with the igni-
tion switched off.

Inder these conditions, ignition is via hattery, distributer and ignition

coil. When the emerpeovey ignition is switched or the prm counter is not
working.

WL T
Pigh voltage igmition. 1t Is dangerous te touch the hipgh voltage cable
terminale while the entine is runminp. A1 werk on the equipment should

he carried out witi: the ignition kev removed.

Pim. 15 Dinoplex wiring disgram,

1. Imergency coil, 2, Harterw.
v i o Micreswiteh, 4, Misfire pre-
B vention micro switch unit
aainie N.38. MIB~f4014011, 5. Elec-
tranic ignition, f, Flectronie
tachometer. 7. larelld distri-
cuter, B, aspark plups, 9. Elee-
tromic ipnition coil Marelld
BAE 100 A, 10, sicre switch
rontact-normally closed.

MECNET]
WAL LI
ALL %1 &

COLLEGARENT th FURTWOMACE 970 HORMALT

HITAMAL IGKIT DK #IRIHG LETOUT

ICLLLGAMERT] K FUME ONAHERTD DLALALENTE
TTOIMIRLFRLY LK 15h WIRIAL _asgut
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. Fig. 17 Air pump cluch control unit.
Fig. 16. Trunk location of ecar's S T S =

alr pump electronic control unit. 1. Speed adjustment screw,

The unit is located in the baggage trunk. It controls the electromagnetic clutch
of the air pump to which it is connected, disengaging the pump from the engine
when the rpm's reach approximately 4200.

The unit does not require any maintenance. If necessary, work can be carried out
on the electromagnetic clutch disengagement control via screw 1. By rotating
screw 1 clockwise, the clutch disengages at higher rpm's.

Do mot turn the screw down too much so as to bring disengagement of the clutch

below 4200 rpm's, in order to stay within the operating limits and to avoid poa=
sible damage to the unit.

ATTENTION

Avoid having the clutch disengaging above 4500 rpm's, since above these limits
the pump could be damaged.

Fig. 18 Air pump clutch wiring
diagram.

(:} 1. Mr pump fuse, 2. Dinoplex,
3. Control unit, 4. Relay,

5. Marelli distributor, 6. Air
pump clutch solenoid.

$imm

¢ 1 mm.

¢ Tmm,
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Fig. 19
General layout.

‘1. Alr pump.

‘2. Diverter valve,
:3, Nem-return valve.
‘4. Injectors.

d#'

A4TIR IMJECTION SYSTEM

The system consists of an air pump (complete with supports and attachments),
an electromagnetic clutch, injectors (one for each cylinder}, am air exhaust

valve, two control valves, air collectors, and tubing for the connecting of
the variocus components,

General maintenance

Every 5000 Em. check the condition and tension of the alternater belt as ex-
plained on p. 49 {(COOLING chapter).

The belt transmits motion to the alternator which then transmits it to the
air pump .

Every 10,000 Km. check for leaks between the connections and the valves,

Fig. 20 FElectromagnetic clutch.

Fig, 21 Tnijectors. s e




Gruoce 06-08 mm
Gap Q023600314

T e

Fig. 22 Clutch diagram.

If exhaust explogions are noted, check the depression tube connected to the
exhaust valve eliminating any occlusion.

The control valve actd to impede the flow of exhaust gas from returning to the
pump .

Every 15,000 Em. ciheck tne clutch disengagement action.

Accelerating to 4200 rpm's, check that during the period of acceleration the
clutch remains er saged, this indicates that the air pump is functioning (to
check this, it i sufficient to remove one of the rubber tubes which del.ver
a‘r to the injecturs from the diverter valve and check to see whether pres-
surized air is coming out of the tube).

Over 4200 rpm's the clutch must be disengaged, that is, the air pump should
not he delivering air.

Cluteh eclearance: between (0.6 =—0.8 mm. If greater, remove the magnetic part
of the clutch using the proper tool; remove the clutch shaft spacer and re-
place it with a thinner one, thus reducing the clearance.

Air pump
The air pump (fig.23) compresses fresh ailr across the injectors and the related

tubing in the exhaust system, This air injection ignites the uncombustible
particles of the exhaust, reducing the HC and CO levels,

Fig., 23 Air pump unit
with cluteh and generator.

1. Air pump.
2. Electromagnetic clutch.
3. Generator.
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A A
.

Tip. 4 Rermoval of fan unit. Figp. 24/1 Fan unit assembly diagrem.

Alr Filter.

The design of the channeling of air towards the pump fan (fig. 24) also allows
for the filtering of incoming air. The direction of the fan's rotation centri-
fugal force forces impurities to collect on the walls of the fan. In order to
clean it, it is necessary to remove the fan unit from the pump. This operation

can be carried out after removing the pump clutch unit and generator from the
engine,

Warning:

In reassembling the Tan unit after cleaning, follow these directions:

1) The fan's internal vositioning must be well seated in the existing centering
noint located at the centering pin (fig. 24/1).

2) Be sure that no impurities enter the pump through the fan slots.

Diverter valve (fFip, 25)

The exhaust valve, whea actuated by a rapid decrease in pressure in the collee-
tor, impedes the trivel of air te the injectors, preventing any explosicns in
the exhaust systerm during the period when a richer misture is required. The
exhaust valve also uouses a safety valve which allows the air from the pump

te be bypassed if the clutch does not disencage at hich rom's.

SASOLINE VAPORE EMTSSION CONTROL SYSTEM
Descriprion

In order to centrel ~asoline vapors evaperating From the pas tanks, thev have
been channeled through a svstem of tubes to an active carhon filter in the en-
frine comnartment, wihere they are absorbed,

During the ennine operations, a flow of warm afr recenerates the carbon Compo-
nent se that it extracos the gasoline vapors and channels them into the intake
collectors.

The general lavout i= ind‘ ~ated in fig, 24.
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T A T R

LA t ~
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A

ey

Fig. 25 Diverter valve in open position.
l. Exit tubes, 2. Intake, 3. Air exhuast, 4. Membrane, 5. Low pressure tube.

The system is essentially made up of the following components:

- & perfect seal pa:s fank cap.

- Limited capacity gas tanks (62 liters).

— Dutlet tubing with vapor separator.

- Three-way valve which provides:
that the tanks sare always under light pressure; allowing of incoming
alr to continuously equalize the pressure and prevent low pressure cone
ditions; the climination of extremely hiph pressures through a safety
valve.

- An air intake with an air tight seal walve.

ADDENDA to: ATR INJECTION SYSTEM-—Ceneral maintenance (page 48-9)

Every 30,000 Km. disconnect the overflow collectors, loosening the injectors
connecting bolts, remove the injectors and proceed to accurately clean them
eventually replacing the injectaors if TIBCESSATY. ‘
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Fige. 26, Fuel vapors emission control unit diagram.

3.
1. Gas filler cap, 2, Carburetor butterfly valve fuel return line, Exhaust hot air
intake tube, 4, Maximum fuel level, 5. Fuel feed pump, 5, Three-way control vave,
7. Liquid vapor separator, 8. Fuel return tube, 9. Activated carbon filter,

Fig. 28, Activated
carbon filter,

1. Activated carbon,

2+ Regenerating air filter,
3. Synthetic filter, L. H ot
re;enerating air intake,

5. Fuel vapors intake,

6. To fuel feed intake tube,

133
253

T T T et
Ll ™ 4 :‘ 1

Figs 27« ™uel wanoars
separator,

1. Vapors exhaust, 2.\Vapors {intake.

8



A1R INTAKE

The air intake unit between the filter
cartridge container and the air intakes
contains a valve controlled by engine
oil pressure.

With the engine running, oil pressure
keeps the valve open permitting air to
enter the carburetors, and when the en-
gine is turned off, the valve closes due
to the falling off of the oil pressure,
thus not allowing gas vapors to escape,
At the moment of starting the engine,
the lower pressure caused by the starter
action opens a small valve within tha
larger valve so as to provide sufficient
air fér the starting of the engine.

Figs 29. Air intake.

53

Attentiont

If during the running of the engine, the
oil pressure should suddendly fall, this
may be due to an oil leak in the air
intake valve,

The engine will then suffer a noticeable
decrease of efficiency in that the valve
will close not permitting a flow of air
into the engine,

Quickly stop the car, close off the en-
gine to air intake o0il delivery tube,
check the oil level for a lower reading,
and take your car in to the Ferrari
dealer and have the fault remedied.

1. Air filter container, 2, 3uide tube, 3. External valve in closed position,
L. Internal valve in open position, 5. Internal valve, 6, Carburetors air box,
7. Valve control piston, 8. (Uil delivery tube,
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Fig. 30. Three-way valve.

Position 1

From tank to activated carbon
ﬂlter-

Position 2

Ambient air to tank.

Position 3

Fuel gases from tank to outside
(excessive tank pressure).

A-From tank; E-To activated carbon filter, C-Air intake Jor tank, D= Security
(pressure relief valve).



EXHAUST SISTEM

The axhaust system has been designed
to meet exhaust emissions control
limits,

The exhaust connections must be per-
fectly secured. '

99

Make sure that the exhaust flow is
properly controlled in order to avoid
damage due to excessive heat,

Fig, 31, FXHAUST SYSTEM DIAGHAM
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ELECTRICAL DIASRAM DESCRIFTION

1. Sealed beam lights-maim and dip
beams

2. Front side and directional
lights

3. Fog lights (on request)

LY. Direction indieator lights

5. Cooling fans moters

6. Temperature sensitive switch for
radiator fans

7. Heating ventilation fan motor

8. Horn compressor motor

3. Front trunk light

10, Battery

11. Electrical panel

12, Circuit fuses ( & valve box)

13, Bamp. fog lights fuse

1k, Permanently live terminal board

15, B rake efficiency light relay
(SIPEA T 5210)

16. Alternator regulator

17. Power windows control circuit relay
(Lucas 33213)

18, Directioral flasher unit

1%, Radiator cooling fan relay
(Lucas 33213)

20. Horn relay

21. Yain beam, dip bean an side
lights relay - Lucas 33213

22. Feg light switch - on roguest

23, Winer wwclier switzh

2L, Wiper wssher motor

25, Stop light switch

26, Heatin:Arontilating ran switah

27. Cizaretts lirhter

20, Instrument light =aeostat

2%, Rheostat for varying wirzer spsed

20+ Instruwesl lights

3l. Electronic rev counter

32. Main bear warning light

33, Syaadomcter

3L, Side light warning light

35. Direction indicator warning lights

36. Wiper and screen washer lever .

37+ Lirection indicator lever

30. Main beam, dip beam and headlamp
flush lever

39. Relay cwitch for side, dip and main
beam lights

LOe llorn bulion

u4l. Reverse light switch

42, Fuel level pauge transmitter

L3, Engine compartment light

lli. AJternator

L5, Fuel punzs {electrical)

83.
BlL.
€5,
86,
E7.
fe.
9.

70.
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Starter

Interior lipht

Oil ten erature transmitter
Water temperature transmitter
Spark plugs.

Distributor

Emergency lights switech
Emergency coil

Electronic ignition unit coil
Dinoplex electroniec ignition unit
Feverse lights

luggage compartment light

Rear direction indieator lights
Fear position and stop lights
License plate lirhts

Ignition switch/steering lock
indicator contro}l switch

Prake failure indicator light
Hand brake engagement light

It n m L]

switeh
Low 0il preszsure warning and trans- -
idtter
{il pressure rauge
Irterior ventilation fan
Interior courtesy light
" n " switeh
B rake fluid pressure control unit

Cirarstte lighter light swilch
Emerzency lirhts control deflectio
Fower windows control motor commutator
Fower windows motor
Alternator protection fuse box (60
and B amp.)
Ignition key indicator

n " n awitch
Distributor points operding retard
mlcroswitch
AMr pump electromagnetic clutch
control

Electromagnetic cluteh electronie
block

Relay for 80 (LUCAS 33232)

Gear-box engaged swithh (car not in
Motion)

Driver's seat belt switch (on when
belt not in use)

Passenger's seat switch {off when
seat is occupled)

Passenger's seat belt switch {( on
when belt not in use)

Seat belts not in use--sound indica-
tor

Seat belts not in use--indicator light
Dashboard instrument lights

Seat belts control eircuit relay
(SIPEA T S220)

Flectronic anti-cecillating unit

{microswitch 78} .
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REPAIR AND MAINTENANCE TOOLS

622-A5-5422
622-A5-5960

AV, 466

| A, 96213

LSAG ART 2781

152-C5-7431
-V

| A, 96134
' ALA0206/801
A.40207/813

A, 54053
AL 94041
062-A5-8878

AL 5798

Description

Design

Number ENGINE

Ay - R17 Rotating engine mount.

AV - 508 Valve springs removal and assembly tool.

A -BOI3T Wooden bench for eylinder heads valve work.

361 -A5.4426 | Piston/rings to cylinder sleeves insertion tool (piston § 92.5 mm. ) .
| 312-A5-5514 | Valve guides extraction tool.
1 312-A5-5513 Valve guides mounting tool.

| L722-A55897 Engine timing protractor/goniometer with graduated disc 312-AS-7006.
' 706-A5- 95601 Valve adjustment shim discs removal tool, with camshafts in place.
| 706-A59560 A |

AV 224 Connecting rods bolts socket (used with torque wrench).

152-C5-7148 Tool pauge for measuring adjustment shim discs thickness.

152-A%-/145 Zero-setting pauge tool to measure adjustment shim discs thickness.
|AV. 468 15 mm. socket for cylinder heads nuts (use with torque wrench).

361-A5-4736 Mandrel for checking camshafts mounting.

AN, 240 Main support bearings lap grinder.
| A, 90355 Engine valve guides bores planer (8 mm.}.
| 706-A5-9562 | Ring for oil retainer assembly on rear side of crankshaft.

AL 60077 Connecting rod retaining tool during wrist pin bushing reaming.

A BDZ13 Connecting rod bushing removal and reassembly punch.

A. 903G7 Expanding reamer (20mm. @ ) for comnecting rod bushing hole.

&, 60346 Piston wrist pin removal and reassembly punch.

£32-A5-7084 | Piston wrist pin retaining ring assembly tool (piston § 92.5 mm.).

Camshafts drag pins extraction teol.

Camshafts drag pins assembly tool.

Camshafts timing tool.

Combustion chamber depth-to cylinder heads plane gauge.

Spark plug socket tool.

Valve guides seats checking tool with stopper (37.015 mm.$ ).
Socket for fastening HOLSET damper (use with torque wrench).

Ring gauge (92.5 mm. ¢ )for zero-setting measurement of eylinder
sleeves.

Percussion extractor to be used with tool A.40207/813.
Crankshaft-clutch guide bearing extraction tool-also for removal
of rear support of timing shaft drive.

Mandrel for countersinking of wvalve seats in cylinder heads.
Engine valve guide holes stem brace (8 mm. @).
Carburetors butterfly valves synchronization tool {at 1500-2000 rpm).

Top Dead Center {P.M.5.} checking tool,
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365-CS-5341/A
365-CS-5341/b

A. 96306 Graduated reference disc for controlling timing in mounted engine.
A. 60544 | Cross-beam tool for tifting.enmgine.
A. 61001/12 | Rotating engine mounts fastening frame members.
35.021863 Cylinder heads valve seats resurfacing countersink (45%).
35.021158 27%countersink for reduction of upper part of intake valve seat size.
35021863 55®countersink for reduction of lower part of valve seats.
35.022042 27®countersink for reduction of lower part of exhaust wvalve seat
= size.
5
CLUTCH
f06-A5-6663 |Roller cages insertion tool.
706-A5-6665 |0il seal ring insertion tool.
706-AS5-6666 | Bearing insertion tool.
706-A5-6667 | Bearing insertion tool.
706-A5-6668 | Roller bearing races mounting tool.
206-A5-7783 | clutch shaft tool
706-A5-7238 |Clutch shaft extractor.
| -
GEAR BOX
706-A5-6681 | Input shaft fasteding unit for assembly of individual components.
706-A5-6684 | Bearing mounting tool.
706-A5-6683 | Bearing cage mounting tool.
706-A5-6685 | Bearing tool.
175-A5-5568 | Fastening tool for self-locking ferrule of input shaft rear
.| bearing.
706-A5-7458 | Gear drive ferrule fastening tool.
706-A5-6705 | Input shaft ferrule tool.
706-A5-6679 |Bearing mounting tube.
706-A5-6680 |Bearing mounting tube.
706-A5-6678 |Bearing mounting tube.
706-A5-9561 |Lever forks to gear shift control alignment tool.
706-AS5-6527 |Output shaft ferrule tube.
AV 477 01l drain plug teool (socket size 12 mm.) from car chassis No.
02132, (To chassis number 02130, tool AV 477)
DIFFERENTIAL
175-A5-5067 |Prelcad measurement pulley.
706-A5-6704 |(Pulley extension.
165-A5-5763 |Spacer for mounting of differential for preload measurement,

Tool for determining thickness of preload washer.
Sample cone.

365-A5-5839 |Side covers oil rings mounting tool.
365-A5-5764 |Tool for mounting bearings to differential case hubs.
STEERING

706-A5-7237 |Steering wheel housing hub extractor.
706-A5-7396 |Nut for removal of steering column from suspension upright.
506-A5-7394 |Extractor for removal of suspension upright ball joints shafts.

AV.485 Tool for tightening hub to steering wheel self-locking ferrule.
J06-AS-9016 Steering wheel hyb extractor (from chassis No. 01118),
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125-84054/55
125-84054

706-AS5-9565/A
706-AS-9009/P

5

SUSPENSIONS

Front and rear wheel mounting hub extractor.
Extractor bolts.

Shafts for positioning of car statiec weight without mounted
shock absorbers.

506-A5-7394 Uprights ball joints shafts extractor.
706-A5-9566 Shock absorber spring removal and assembly tool.
A 74140 Tool for securing of nuts: on front uprights and rear wheel
support shafts.
FOR CARS WITH CHASSIS WO, 01118 ON
706-A5-9002 Rear wheel support shaft extractor.

F06-A5-9006

Extractor for removal of rear wheel hub from shaft.
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GENERAL DATA
FRINCIPAL DATA FRONT SUSPENSION
IDENTIFICATION DATA Independently sprung wheels,
Upper and lower transverse wishbone
Chasis type 246 QT suspension arms, coil springs, telesco-
Engine type 135 C3 plc hydraulic dampers and a transver-
se antili-roll bar.
ENGINE
REEAR SUSPENSION
Layout rear in transverse
position Independently sprung wheels.
Number of cylinders 6V 65 Upper and lower transverse wishbone
Bore 92.5 mm. suspension arms, coli springs, teles-
Stroke 60 mm. copic hydraulic dampers and a trans-
Piston Displacement 2418 cm3 verse anti-roll bar,
Compression ratio Jil
Hﬂﬂmum bthlpt 195 BRAKES
Equivalent r.p.m. 7600
Maximum r.p.m. 7800 Disc type on all four wheels with in-
Maximum torque 23 kg. dependent front and rear circuits.
Equivalent r.p.m. 5500 Ronaldi Master Vac vacuum brake servo.
Taxable hQTSEpnweriltalf} 26.7 Braking regulator located on rear cir-
cuit. Mechanical hand brake unit po-
CLUTCH sitioned on rear brakes.
Single plate, dry WHEELS AND TIRES
Light alloy wheels 14 = 6
Radial type MICHELIN
tires 205/70 VR 14 ¥
GEAR BOX {tubeless)
5 forward and 1 reverse gear FLECTRICAL SYSTEM
Synchronizers on all forward
gears Current 12 volt
Operation by central floor lever Battery Ah 60
mounted in tunnel. Alternator F 4207930
Starter motor Marelli MT &42ZF
REAR AXLE Dual contacts distributor S 125 AX 150
Coil Marelli BZR 205 A-12V-8F

Usecillating semi-axles

Cylindrical reductlon coupling
with hellecoldal gear

feduction ratle 16458 u1cHTs

DINOFLEX electronic unit Marelli AERC-101-DA
{capacitive discharge type)

Car in driving conditien (filled with
fuels, oils, water, spare wheel, tools
and accessories) 1080 Kg.
~rear axle

maximum allowable weight BOO Kg.

STEERING

Hack and pinien
Steering shaft with center section R

mounted with two cardanic maximum allowable weight 800 Kg.

Jjoints. Hiibet B cents -
Minimum steering diameter 11.40 m.

equal to 3.1/4 steering
wheel turns



PERFORMANCE

Maximum speeds on open road, with two Maximum steepness of slope that can
passengers, good road conditions and be climbed, with road in good condi-
engine fully run-in: - tion and engine fully run-in:
in first gear. . JKm/h 66.5 in first gear. . . . L5
in second gear, . ., " 96,5 in second gear., . . . &35
in third gear., . . " 134 in third gesre « =« & 25
in fourth gear. . . " 181 in fourth gear, . .+ .+ <187,
in fifth gear. . . " 235 in fifthgear. . . « 9%
in reverse gear.., . " 75
ACCELERATION
0 - 100 kr;{n 7 seconds Standing mile=final speed 26 B/10:
0 =200 km 27 2 /10 seconds seconds at 190km/h

Flying mile=corresponding veloclty:

325 km/h

pas

T —

E——

—

00000 |

\f-

o

1700

Fig, 2a Prinﬂip-l vehicle dimensions, (in mm_}



Fig. 3. 5ide view of assembled engine and components.

CAPACTTIES
Items to be filled Quantity Fuel and oil types
J I TS 5T
Fuel tanks 70 Super premium 98/100 octane
with a reserve of B2 - 14
Radiator, engine and cooling

system 17 Antifreeze mixture (2)
Engine and filter (1) 7 SHELL oil (&)
Gear box and differential & SHELL SPIRAX HD 90 or

EP 80 oil

Front braking circuit 0.300 | 0.270 SHELL DONAX-SAE 70/R3
Rear braking circuit 0.280 0.252 L i i
Steering gear 0.200 | 0.180 SHELL SFIRAX EP 90 oil
Front hydraulic shock absorbers *

{each unit} 0.190 | 0ud7l SHELL DONAX Al
Rear hydraulic shock abscrbers

{each unit) 0.260 0.234 A H i
Windshield washer bottle I 1 Water and cleaner mixture

d

1) The total capacity of the engine, filter and tuhing is 8 liters. The quan-
tity indicated above is that which must be replaced when the o0il and filter is
changed, ae-indicated on page 43.
2) For extegnal temperatures below 0 C. add SHELL ANTIFREEZE in the following
guantities: -10% C.=1¢t, B.SJ -15® C.=1t. ﬁ.?;l-?ﬂ‘ C.=1t.5.?;[—3ﬁ° C.=lt.6.4, ]
3) For effective windshield cleaning one container of glass cleaner is recommen-
ded in summer and two in winter.
4) For temperatures to -15°C. use oil SHELL SUPER MOTOR OIL 100

For temperatures below -15°C. use SHELL X 100-10W30.




A&. Chassis ddentificsrin 1. Pesitien of general data C. Engine number.
number rlate.

STARE PARTS

Spare parts orders wu.ii b sunplied with the follewlins information:
- vehicle model (cormi . i1) rame desipnation’

- chassis type and nouni oo

- engine type and nu. oo

- spare part number,{tulen !iom spare parts cata.cni.

VEHICLE KEYS

Each vehicle is suppl:.. #ii two setr nl kevs (of two kevs each) for:
- Ignition switch, sr~" or motor and various sigrals.
.= bBoor and trunk locks.

Each key is stamped with on identification nurber.
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ENGINE

Principal data. . . ' .page 11
Diagnosing irregularitics and related remedies, % o kN
Engine removal and reinstallatiom, e ; e "
Engine dismantling. . . il

- PRINCIPAL DATA
ENGINE
TYPE . [ . . 135 EE
Number of cylinders, ¥V of 65%. 2 3 6
Cylinder diameter . o, 92.5
Piston travel. . T, 60
Total capacity. .cnP 2418
Compression ratio . ¥ . - 9:1
Maximum horsepower {&.a.L. net) +CV 195
Corregponding rpm's . . - 7600
Maximum rpm's. . . . - 7800
Maximum torque. . . . Kg. 23
Corresponding rpm's. . . . - 5500
Rated fiscal horsepower {IL&;?}. .CV 26.7
CRANKSHAFT
Humber of main bearins auprorts 4

Main bearings

Support rings
Crankshaft rotation

CONNECTING RODS

Bearings

PISTONS

Type

Ring for first groove
Bing for second proove
R#ing for third groove

I'in boss
Pin

TTHING

Control
Valves
(.amshafts and lobes

Thin wall type with
anti-friction layer

2 on the rear support
Clockwise

Thin wall type with
antifriction layer

Conical piston skirt section
Retaining

04l scraper

Slotted oil scraper tvpe
with internal spring

Free-floating type within
the comnecting rod hase
and the piston

Chain
Integral within eylinder heads
Younted atop cylinder heads
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’
FUEL SUPPLY SYSTEM

Fuel pumps
Fuel pumps control
Carburetors

Alr filter
Crankcase ventilation system

LUBRICATION

Pump

Filter

Pressure limiting valwve
0il pregsure

0il cooling

IGNITION

Type

Firing order

Initial timing advance

Centrifugal automatic advance (on engine)
Distributor points gap

Spark plugs

Electrode gap

Diameter and thread

STARTING

Type
Engagement
Control

ENGINE MOUNTING

Type

S

2 electric (Bendix)

Via ignition kev

3 dual-throat Weber type

40 DCNF [ 7

Single cartridge type

With limiting valve in air intake.

Gear type
Cartridge type
Adjustable type
64 6.5 Kg/em™.
via heat exchanger

Electronic: with battery, dis-
tributor, Dinoplex unit,ceil
(high tension type).

Emergency ignition functioning
between distributor and nor-
mal coil.
l1-4-2-5-3-686

% On the engine

oe

0,32 - 0,38 mre-.

Champion N 60 v

D-EI-'-:-D.S L T

14 x 1.25 mawm.,

With electric motor
Flectromagnetic
Via key

Four elastic supports
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DIAGNOSING ENGINE MALFUNCTIONS AND RELATED REMEDIES

THE ENGINE WILL NOT START

Possible causes:

Remedies:

1)Battery partially charged

2)Battery terminals corroded or
damaged
3)Faulty starter motor
4)Defective starter commutator switch
5)Faulty coil
6)Coil to distributor, distributor to
spark plugs wires stretched, broken
7)Distributor cap cracked
B)Damp or carbonized distributor cap
and cable connections
9)Dirty, oxidized or excessively
gapped distributor points
10)Worn or carbonized distributor
rotor
11)Central distributor carbon tip
loose, or deformed pressure epring
12)Short-circuited condensator or
insufficiently insulated
13)Burned distributor fuse
14)Dirty or excessively gapped
spark plugs
15)Flooded carburetor due to alte-
red float level or impurity bet-
ween adjustment screw and seat
16)Non-functioning fuel pumps

17)Dirt or water in fuel lines or in
carburetors

18)Defective Dinoplex unit

1)Check and recharge battery as indica-
ted on p. 145,

2)Clean, examine and tighten connections
at battery terminals

3)Examine on test bench

4)Replace

5)Examine, replace if necessary
6)Examine, readjust connections and
faulty cables

7)Replace cap

8)Dry and clean cap and cable commections

replace

9)Clean and readjust gap
10)Clean, if necessary replace rotor
l11)Replace tip and related spring

12)Check condensator on test bench,
replace if defective

13)Replace and locate cause
14)Clean and reset gap

15)Check and adjust if necessary

16)Check fuses, connections, filters

and fuel level in tanks

17)Remove and thoroughly clean the carbu-
retors; if fault continues, have the fuel
tanks and lines cleaned and flushed
18)8witch over to emergency ignition
system and have unit replaced as soon as
possible (tachometer will not function

in this mode)




14

THE ENGINE STOPS

Possible causes:

1)Engine idle 3peed setting too low

2)Idle speed setting either too lean
or too rich
3)Flooded carburetor

4)Dirt or water in fuel lines or in
carburetors

fuel

5)Corroded or damaged battery
terminals

6)Coil to distributor, distributor
to spark plugs wires loosec

7)Dirty, wet, insufficiently or ex-
cessively gapped spark oplugs
8)Dirty, oxidized or worn distribu-
tor contacts

9)Worn distributor rotur surface
10)Inexact ignition ciming advance
11)Defective coil or condonsers
12)Defective valve operation due to
faulty valve seats or de’ective
valve settings

13)0verheated engine

l4)Defective Dinoplex unit

Remedies:

1)Increase carburetor butterfly valve
opening slightly and adjust mixture

setting (p. 64)
2)Ajuet mixture setting (p. 64 )

3)Turn to instructions under heading
"CAREURETOR"

4)Remove and thoroughly clean the car-
buretors; if fault continues, have the
fuel tanks and lines cleaned and flushed
5)Clean, examine and tighten battery
terminals connections

6)Examine and tighten connections

7)Clean, dry and reset spark plug gap
8)Clean and readjust gap

9)Replace roter

10)Adjust engine/distributor timing
I1)Examine and replace if necessary
12)Adjust valve clearances and check
each cylinder's compression

13)Check radiator water level, water
pump and thermostat operation, water
losses due to leaks and cooling vents
14)Switch over to emergency ignition
and have unit replaced as soon as pos-
gible.

THE ENGINE LACKS POWER

Possible causes:
1} Incorrect ignition timing

2)Accelerator pedal does not travel
its full lenght

1Defective distributor automatic
advance

4)Insufficient clearance at the
distributor points opening
5)Incorrect distributor timing
6)Insuffici ent compression

7)Dirty, wet spark plugs or exces-
giwe glectrode gap

Remedies:

1)Check and carry out timing operations
(p. 42)
2)Trace cause of blockage and remove

3)Readjust according teo instructions
gliven in the appropriate chapter
4)Adjust the points opening gap

5)Check timing (p. 41)

6)Check valves seating and cylinders
compression

7)Clean plugs and reset to exact electrode
gap (p. 167)
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8)Worn or improper type spark plugs

9)Fuel octane rating too low
10)Worn camshaft lobe(s)

11)Fuel mixture too low or too rich
12)One carburetor not opening com-
letely

13)Weak valve springs due to defor-
mation

14)Insufficient fuel delivery due
to defective fuel pumps or clogged
filters

15)Excessively loose timing chain
tension

16)"Seizing" of engine internal
units, as: connecting rod or main
bearings - plstons - camshafts,

17)Defective Dinoplex umit

sticking of a valve in 1ts guide, ete.

8)Replace spark plugs, use recommended

type

9)Use recommended fuel

10)Check out lobe(s), replace camshaft

if necessary

11)Check out carburetors jet settings (p.é60 )
12)Check out controls '

13)Check as per table on page34 , if neces-
sary, replace springs

14)Check out, clean and replace defective
units if necessary

15)Check out chain tensioner, if necessary,

replace chain
16)Check out, replace defective unit(s)

17)Replace unit.

THE ENGINE MISSES AT HIGH SPEEDS

Possible causes:

1)Insufficent fuel delivery

2)Clogged delivery air lilter
3)Partially clogged fuel lines

and carburetors filters

4)Dirty or wet spark plugs, or
maladjusted pgaps or tips

5)Defective or improperly seated
spark plug causing pre-ignition
6)Ignition timing setting higher than
prescribed setting for high rpm's
7)Distributor cut-out switch springs
weak or deformed

B)Valve spring(s) deformed or in-
sufficiently loaded

9)Valve(s) travel impeded in the
guide(s) or valve not closing
completely

10)Flooding of one or more car-
buretor

11)Water in fuel

12)Defective Dinoplex unit

“—

Remedies:

1)Clogged filters in the electric pumps,
excessively warm fuel, fuel tanks capacity
nearing reserve level

2)Clean, blow dry or replace if necessary
3)Clean regualtor and carburetors filters

4)Clean and adjust tips and gaps, replace
if worn excessively

5)Check condition and type of plug

6)Check with stroboscope at 6000 rpm's
7)Check and replace if necessary

B)Check and replace springs

9)Check, if necessary replace valve and
guide

10)Check and clean float needle wvalve
and replace if worn

11)Thoroughly clean the fuel system
12)%eplace.
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ENGINE RUNS IRREGULARLY

Possible causes:

1)Dirty or wet spark plugs, or
excessive gap

2)Inexact ignition timing
3)Maladjusted idle speed mixture
4)Carburetors butterfly valves
synchronization

5)Defective fuel pumps

6)Defective fuel pickup pumps

7)Irregular cylinders compression
8)"Seized" or burnt engine valves
9)Irregular valve clearances
10)Carburetor flooding due to dirt
between needle and seat

11)Altered carburetor float levels
12)Air leaks between air intakes
and cylinder heads and between
exhaust tubes and heads
13)Excessive play in the carbure-
tors control lever shafts
l4)Non-functioning automatic advance
15)Distributor cut-out switch tar-
nished or with inexact clearance:
16)Defective Dinoplex unit

Remedies:

1)Check, clean and reset gap

2)Check distibutor advance
3)Adjust
4)Check

5)Check fuel lines connections and
filters cleanliness

6)Check travel, blockages in jets and
condition of membranes

7)Check with compression gauge
8)Check and replace valves

9)Adjust (p. 38)

10)Clean carburetor bowls and filters

11)Check levels (p. 64)
12)Check intake rubber seal rings and
exhaust flanges tightness

13)Check and replace the faulty units

l4)Check on test bench
15)Check, clean and adjust

16)}Replace.

b
NOISY VALVES AND TAPPETS

:Pnsaihle causes:

1)Excessive clearance between cam-
shaft lobe and valve adjustment tab
2)Worn or deteriorated camshaft lobe
or spacer tab

3)Broken valve return spring(s)
4)Excessie clearance between tappet
thimble and guide hole

3)Valve stem(s) not traveling freely
in the guide(s)

6)Worn or loose timing chain

Remedies:
1)Adjust by substituting tabs
2)Check and substitute camshaft and tabs

3)Replace broken spring(s)
4)Check (p. 138)

5)Check (p. 32)

6)Check chain tensioner efficiency;
check chain wear,




NOISY CONNECTING RODS BEARING SURFACES
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Pdseible causes:

1)Excessive clearance between comnec-—
ting rods bearing and crankshaft
journals

2)Insufficient oil delivery

3)Use of non-prescribed oil
4)Low oil pressure

5)Excessive clearance between piston
wrist pins and connecting rods bushing

Remedies:

l1)Disassemble engine, check bearing and
Journals wear, eventually substituting

the bearings and resurfacing the crankshaft
2)Check out oil pump and delivery and return
tubing

3)Substitute !

4)Check oil pressure regulator valve and
filters

5)Disassemble engine, check pin and bushing
wear, replace worn units.

e

ENGINE VIBRATES

Possible causes:

1)Defective ignition or excessive ti-
ming advance

2)Defective carburetion

3)Defective carburetor svnchronization
4)Excessive clearance between main
bearings and crankshaft journals
5)Connecting rods and pistons of
unequal weight

6)Incorrect camshaft lobes and tappet
shim tabs clearance

7)Unequal cylinder compressicn

8)Worn or seized elastic engine sup-
port mounts

9)Unbalanced engine flywheel - clutch
assembly group

10)Non-functioning eyliader(s)

Remedies:

1)Check out and overhaul the ignition
system (p.40-2).

2)Check out and adjust

3)See specific chapter instructions (p. 64 )
4)Check diameter of main journals

5)Check individual groups and equalize weights
6)Adjust

7)Test cvlinder compression
8)Replace supports

9)Balance total group as a unit

10) Identify cyvlinder(s) and check spark
plugs ahd cables

EXCESSIVE OIL PRESSURE

Possible causes:

1)Non-specified o0il; oil weight too
high

2)04il pressure regulation valve ob-
tructed or with altered szetting
3)Clogged oil circuit lines

LOW OIL PRESSURE

Remedies:
1)Substitute with prescribed oil

2)Check and replace faulty units.
to prescribed settings

Readjust

3)Clean and flush oil lines, replace filters.

Possible causes:

1)Excessive oil temperature
2)Inappropriate oil type for conditions
3)Excessive clearance between main
and connecting rod journals/bearings
4)Defective, jammed oil pressure regu-~
lating wvalve

Eemedies:

1)Do not over-rev engine (p.47)
2)Substityte with specified oil (p.49)
3)Disassemble, check crankshaft journals,
resurface journals and replace bearings
4)Check out.

ot




LOW OIL PRESSURE (cont'd)
i e

Possible causas

5. Clogged oil pump filter,

6. Faulty oil pressure indicator,

T« Low sump oil level,

8. Incorrect pick-up pump positioning,
9« Alr leak in the air intake system,

Remsedies

5. Remove sump cover and clean filter.
6. Check out and eventually replace.
7« Check out and refill to level.

8. Verify mi‘binrﬂni-

9. Check out and eventually replace.

Fig. 6. Transverse engine view.




REMOVAL AND INSTALLATION OF ENGINE FROM CAR

Operations to be completed:

1-Place suppor

ts at rear of the vehicle.

2-Remove engine and trunk lids.

3-Disconnect b
4-Remove engin
5-Remove rear
6-Remove right
7-0Open engine
§-Remove cylin

9-Remove the auxiliary fuel tank cap and the air filter unit, removing the blow-

by tubes from
10-Remove the
11-Disconnect
12-Disconnect

attery ground cable.
e-trunk partition panel.
wheels.
fender stone guards.
- radiator water taps.
der heads to radiator water tubing together with the two sleeves.

the carburetor box.

two rubber sleeves and the top part of the blower.

the auxiliary water tank and its transverse chassis support.

the muffler mounting flanges after having first disconnected the

expansion unit.

13-Disconnect
l4-Remove the
15-Remove the
l6-Remove the
17-Disconnect
18-Remove the
19-Disconnect
20-Disconnect
2l1-Disconnect
22-Remove the
23-Disconnect
24=-Digconnect
25-Disconnect

the heat exchanger water tubes.

oil filter/support umit.

heat exchaiger and the oil filler/drain tubes.

cylinder heads - heat exchanger water tube.

the oil filler tube from the engine.

distributor cap, disconnecting the high and low tension cables.
the water,
the engine ground cable and the reverse gear electrical wable.
vacuum brake booster intake tube.

gear shift conitrel connection.

the engine/chassis accelerator pedal support.

the carburetor main and return gas lines.

the clutch contrels from the shaft by gliding the cover from the

support located at the gear-box.

26-Disconnect
27-Remove the

the semi-axles and differential flanges.
four engine to chassis fastening bolts.

28-Support the engine with tcol A.60544 or with two metal cables hoists.
29-Raise engine slightly and disconnect the two rear engine Support mounts.

30-Raise engin
longitudinal a

For reinstalla
NOTE

For many units
engine support

e with the clutch side lowered and remove it diagonally to the
xis of the car.

tion, repeat the above operations in reverse order.

, as the heat exchanger, the rear exhaust header, and the rear
g mounts, we suggest that they be removed from the engine in

order to facilitate removal and reinstallation.

Disassembly of

the enging

0il and starter motor cables at the engine connections.
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-After having removed the entire engine unit from the car, and having disconnected
the clutch bell housing, the clutch, the flywheel and the intermediate housing as
described on p. 74, proceed to disconnect the engine from the gear box.

-Connect the two side mounting arms of rotating engine stand AV 617 to the engine
block.

-Remove the intake marifold nuts at the crankcase and disconmnect them completely
at the carburetors as a unit.
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~Disconnect ignition distributor from the engine.

-Remove spark plugs; also disconnecttthe small camshaft covers at the end of the
cylinder heads.

=Remove the two camshaft covers.

-Loosen the four bolts that fasten the timing gears to the camshafts.

~Turn the engine erankshaft clockwise until the front torsiocnal vibration damper
notch is aligned to the distributor case notch. At the same time, make sure
that the alignment marks on the four camshafts are aligned with the marks on the

caps of the front camshaft supports. If not aligned, turn engine over one additional
revolution.

~WARNING

Do not turn engine over until the camshafts have been removed from the cylinder
heads.

-Remove the four timing gears bolts loosened earlier,with,tool 622-AS-5422
extract the centering and drag pins.

Remove the gears from the box.

-Remove all the camshaft support caps from the cylinder heads.

-Loosen the water return pipe from the engine heads, together with the thermo-
stat and water intake tube at the water pump.

~With tool AV-498 loosen all cylinder heads fastening bolts and remove heads
from the engine block.

-Discomnect the torsional damper.

-Disconnect the €iming case from the block, together with the oil and water pump.
-Remove the engine intermediate housing together with the crankshéft oil seal,
also remove the oill pressure sending unit.

~-Turn the engine block over, removing the connecting rod caps and slide the connec-
ting rod-piston unit through the lower part of the cylinder sleeves.

-Remove the main bearing support caps and remove the crankshaft. ;
-Remove the two timing reduction gears supports together with the timing chain
control pinioms.

-To remove the shoulder suppoets ball bearings (if necessary), loosen the nuts
on the small shafts and push these out from the bearipgs. Remove the two exter-
nal elastic rings and slide out the bearings.

An expansion extractor or tools A 40206/801 C. and 40207/813 can be used to re-
move those bearings press-fitted in the engine block.

-Remove the valve control tappets keeping them together with their respective
clearance adjustment shims; with tool AV.508 remove the valve springs and the
oil retaining rings and the intake and exhaust valves.
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ENGINE BLOCK

CHARACTERISTICS page 21
GENERAL CLEANING Ly 21
CYLINDER SLEEVES CONTROL " 21
CYLINDER SLEEVES BORING I 22
RESURFACING CYLINDER SLEEVES y 22
CHECKING, RESURFACING OF ENGINE BLOCK/CLYNDER HEADS SURFACES o 22
CHECK OF MAIN BEARING SUTPORTS ALIGNMENT " 22
Characteristics

The cylinders are of a special alloy, cast together with the engine block.
The cylinder sleeves are bored out of the same block casting. The engine
block also contains four support seats for the main bearings. On the rear
supports are mounted thrust bearings for the crankshaft.

The engine oil pan alsc serves as the gear box case cover.

General cleaning

Immerse the block for ?0 minutes in a tub containing a water and soda solution
of 80% 85%C, With a pressure hose spray the block with the solution to eli-
minate any deposits in the lubrication channels of the block.

Dry out with compressed air the block, particularly the lubrication channels.

Cylinder sleeves contrnl

Examine the sleeve surfaces and carry out the dimensional measurements as indi-
cated in figure 7. i

Maximum tolerated wear is 0.05 <& 0.08 mm. over the nominal diameter measurement.
I1f wear or deformation is within the 0.05 mm. limit, fine hone the cylinder sleeve
surfaces with an emery cloth mounted on a grinder before insertion of the pistons.

Warning
If wear and out-of-roundness is found and the sleeve must be resurfaced, follow
these directions:
If the amount of material is small (less than 0.15 mm.), it is sufficient to
-~ only hone the sleeves' if it exceeds the 0.15 mm. limit, reboring is necessary.

EQ Eﬂ Cylinder sleeves diameter.
i “\: lst measure Q : a

\ N NOMINAL yors 1 ¢ 92,500 +92530
Q \ Class A o 92,500 +92515
N N “ser ¢ 92515 + 92,530
N )

N [

: § I‘Manqinrniun-mﬂrsh& ‘ 92,700 +92,730
',Q N Clasy A i 92,700 +92,715
h ' c d 92,715 +92,730

2" MaggiorazioneOversize ’ : 92,900 +92,530
Fig. 7 Measurement diagram for cylinder Class. A a2 62,900 + 92,915
sleeves, el i 92,915 + 562,930

3" MaggiorazioneOversize ‘ 93,100 93,130
Class' A i 93,100 +93,115
" c B 893,115 +93,130
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Bemember that maximum reboring must not exceed 0.6 mm,

The resurfacing of the sleeves must be performed to match the diameter of the

replacement pistons (0.2 4-0.4 -%0.6 mm.) and the corresponding clearance bet-
ween the parts.

Warning: when choosing pistons make sure that they are matched with and toc the
corresponding cylinder sleeve size.

Cylinder sleeves boring

Measure the sleeves in order to establish the exact diameter to which they
must be bored.

After having mounted the block to the proper inclined surface and secured to
the support surface of the reamer, insert the mandrel of the reamer, with a
centering device, into the sleeve.

Execute an exact centering of the mandrel in relation to the sleeve and secure
the support surface of the reamer.

Remove the cap of the ceutering device and regulate the projection of the tool
to the désired diameter.

Having set the projection, begin boring leaving 0.04 <& 0.05 mm. of surface to
be finely ground out in the next operation.

Resurfacing (grinding) of cylinder sleeves

Mount and secure the block to the surface of the grinder.

Using a series of medium grade grinding blocks, then a series of fine grade,
proceed to grind.

In order to obtain the desired surface roughness (354~ 38 microinches) go over
the sleeve with a grinding cloth attached to the grinder.

Repeat the above operatfons on all the cylinders.

Checking, resurfacing of ~nzine block/cylinder heads surfaces

After extended use of the engine or after use in conditions of extreme engine
overheating, it is advisable to check out these surfaces. Using a flat ruler
coated with lamp black or similar substance, spread the material over the
surfaces.

In order to resurface the areas, it is necessary to remove all cylinder head
studs.

The resurfacing operat”on rust be carried out with the proper grinding/planing
machine in such a way as to remove a minimum quantity of metal (maximum to be
removed= 0.2 + 0.3 mm.)

Check of main bearing supports alignment

For this operation, tool 361-A5-4736 and lap grinder AV-240 are used.



PISTONS - CONNECTING RODS

CLEANING page 23
PISTON/CYLI WDER SLEEVE AND PISTON WRIST PIN CLEARANCE CONTROL " .23
PISTON/WRIS T PIN RETAINING RING N2k
PISTON WEIGHT CONTROL L 1S
PISTON RINGS .28
CONNECTING ROD BEARINGS M 28
CONNECTING ROD BUSHINGS " 25

Cleaning

Remove any incrustations from piston domes and ring grooves using a curved

scraper. Also remove any Impurities from lubrica-

tion passages and from the internal surfaces of the :ggg; 1 19999 1 4-

pistons and connecting rods. When cleaning is fini- S ; ﬂ{&

shed, make sure that the units are not cracked or 19997 20002

damaged, requiring replacement of those units. 20000 2 20,005 2

Piston/cylinder sleeve and pisten wrist pin 7

clearance control %
]

Piston/eylindersleeve clearance control is ) “\\\j : '

achieved by matching the bore size to the AR SR, _I wn

correct plston size. These sizes must be

accurately matched. 10 {

NOTE: if the car has been run for 50%£60,000 o

lm. at engine rebuild, it is advisable to

replace the pistons. NOMINAL .

Repalcement pistons are supplied in oversizes | 92330

of 0.2 - 0,4 - 0.6 mm. gi; 92360

Fig. 8 Piston/connecting rod unit

1. Number indicating wrist pin/piston boss
assembly matching sizes, 2. Letter indica-
ting piston class size, 3. Wumber indicati-
ng piston oversize, 4. utamped number in-
dicating proper cylinder/connecting rod
matech.

23

Fig. 9 Principal piston and wrist pin

data.

Piston data

NOMINAL ¢ 92,330 =+ 92360

Class. A I 92,33(] + 92345

m c "oe2345 + 92360
first

1" Maggierazioneoversize © 92530 + 92560

Class A 792530 + 92545

" c " 92545 : 92,560
second

2 Maggioraziongyeuerad e ?92,?30 + 92760

Class: A "82730 + 92745

" c "92745 + 92,7650
T._:I'_ i

3" Maggioraziondhird ¢ 92930 + 92570

Class A oversize +gog3n + 92945

c " 92045 + 952,960




24

Pistons are matched in three categories, each with a nominal base diameter and
with two additional categories of wrist pin diameter,

The letter and the number indicating the piston class and the wrist pin/piston
boss slze are stamped on the base of the connecting rod and on the internal

rim of the piston (fig. 8).

Wrist pin/piston boss clearance is 0.002< 0,008 mm.

One method of checking out the wrist pin/piston fit is to insert the preselected
wrist pin, highly lubricated with clean engine oil into the piston boss. If the
fit 1s correct, the wrist pin will fit in by hand pressure.

Piston/wrist pin retaining ring

It is advisable to replace these every time that the piston/wrist pin assembly
is dismantled.

Before reassembly, make sure that the new rings' external diameter is 23.5 mm
* 0.2mm.) measured on ite perpendicular axis in relation. td its cut edges and

that this distance is 10 mm.+¥. Use tool 632-As- | 1478 o =©_
7084 for insertion of the rings into the piston :

boss.
! 1433 ._{ £ ——
4
Piston/cylinder clearance L

Clearance is measured in relationship to the nor- 2478
mal axis of the wrist pin and 25 mm. above the 4490 %:E#)‘
base of the cylinder; clearance should be 0.160 = . i

0.180 for all piston classes.

Piston weight control A

Before piston reassembly begins make sure that
all six pistons are of equal weight; maximum

tolerance® -2 grams.
] 4515 L_"

Piston rings 4515

Rings - grooves clearance 1530

The clearance is checked by assembling the cor- 1550

rect ring to the piston groove and using a pro-

per thickness gauge. 1530

NOTE: it is necessary for proper functioning and 1,550

long engine life to adhere closely to the listed
assembly clearances. (Axial clearance of pilston
rings and their relative grooves)

Fig. 10 BRings - piston grooves data.

UM |

Compression ring seating 0il scraper ring seating Slotted oil scraper I
ring seating
1.530 =1.550 1,530 41,550 4.5154 4.535
Compression ring | 0il scraper ring " | "Slotted oil scraper ring |
ATAEE T A0 T ) 147891490 T §.478 4 4.490
Clearances
1 0,040 2=0.072 0.040 4=0.072 0.025 <= 0.057
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- |

_ @ 23000 [20m1z | | [23000
: , : : 23021 | | 20018 [~ | 23,021
: | L - 117,950 :
- = | 118,830 1,712 43619
[ , ; 1,718 43637
\ % .
Fig. 11 Checking piston ring clearance U
ngstun ring clearance data !
Ring type A =Clearance=mm.
1 Compression ring 0.30w= 0.45
2 0il scraper ring 0.30==0.45" L{ 47129
3 011 scraper ring 0.25==0.40" L L

Checking clearance of piston rings ends Fig. 12 Connecting rods and connecting

rods bearings data,
The clearance must be checked prior to "

mounting them on the pistons and it must
be measured after insertion of the rings

Cornecti rods bearings thickness data
the cylinder (fig. 11) and they must con- s .

form to the table measurements above. 'noRmaL |_By undersize diameter in mm.
In case of insufficent clearance, grind 0,127 | 0,254 | 0,508 | 0,762 | 1,016
the ring ends with an zflpprnpriate grinding i - PPy g

tool. After mounting tliem on the pistons,

arrange the ring end gena 120® from each 1,718 - 1,845 | 1,972

other.

NOTE: During any dismantling or rebuilding of an engine, the rings must be replaced.
NOTE: the clearance A (fig.ll) must be held constant for all cylinder sleeves over
sizes. Rings are available in oversizes of 0,24 0.4 - 0.6,

Connecting rods bearings

The "thin-wall" type bearings must not be filed or smoothed, and their surfaces
must be protected at all times prior to assembly. If deep scratches or wear are
noticed, they must be replaced. After ascertaining the condition of the bearings,
check out the bearings/crankshaft journals clearances, using the appropriate micro-
meter and thickness gau_es.

If the obtained cleararr. is within assemblvy limits of 0.056 £ 0.099, or under the
0.12 mm. journal wear .imits, replacement of same size bearings is allowable, with-
out having the crankshaft journals machined.

If the clearance limits have been exceeded, substitute with undersized diameter
bearings and resurface the crankshaft journals as indicated on p. 1] and according
to the specified limits.
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Connecting rods bushings

The piston wrist pin bushinge TRIONE are supplied with a slightly oversized out-
gide diameter (0.4 mm.) measurement for a secure press fit in the connecting red.
The bushing must be oriented in the connecting rod hole so that the bushing lu-
brication hole is at 45° in relation to the upper connecting rod lubrication hole
and not axially aligned with the connecting rod bearings alignment indentations
(fig. 12).

The bushing internal diameter is best checked out after its assembly on the con-
necting rod, using a reamer or tool A 60077 and expanding reamer A 90307, to the
diameter corresponding to the individual classes of wrist pins (20.012 < 20.018
mm. ).

Lastly, check the parallelism between the connecting rod journal and the wrist
pin axes, (Tolerance= .02 mm. measured at the two wrist pin ends).

NOTE: With every engine disassembly and especially when replacing the wrist pin
bushings, 1t is necessary to check the parallelism between the two axes.



CRANKSHAFT - BEARINGS

CHECKING AND RESURFACING OF MAIN AND CONNECTING ROD JOURNALS
MAIN BEARINGS
CHECKING CRANESHAFT BALANCE
CHECKING MAIN AND CONNECTING ROD JOURNALS ALIGNMENT
CHECKING CRANKSHAFT SUPPORTS CLEARANCE

ENGINE FLYWHEEL WITH RING GEAR

CLEANING OIL LUBRICATION PASSAGES

CHECEING CRANKSHAFT FRICTION BEARING

Checking and resurfacing of main and connecting rod journals

The crankshaft must not be scored. "Magnaflux" it to examine, and replace if
cracks are discovered.
by using the finest grade "carborundum" stone.

Diameter of connecting rod journals

Light seizure marks on the journals may be polished out

Diameter of main journals

27

Undersized by mm, ‘ Undersized by mm.
NORMAL 1'o,927 | o284 | oson [ o762 | 1,016 NORMAL | 5927 | 0,254 | o508 | 0762 |1.016
43 619 s 43,365 43,111 62,948 - 62,694 E2 440
43,6317 = 43,383 |43.12% 62,966 62,712 | 62,458
777,
2437 1
% 2487
1 Z 231‘".'!
43619 2,360
43,637
1,825 19 i
1,834 | R 2 - R 22
R E’JL
| I
_-— L i r
f
¥ ? ;
6EETS L]
66,688 ] - Taluli]
I 38.040
i R - o R s’ i
62348
62966
o, 1
N 33180
33230

Sl

Fig. 13 Principal data for main, comnecting rod journals and support (thrust) rings.
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Main bearings thickness data When scoring of the journals is deep;
or when the out-cf-roundness exceeds
0.05 mm. measured with a micrometer, the

Oversize by mm. journals must be resurfaced. This ope-
NORMA ration must be carried out in view of the
0,127 | 0,284 | 0,508 |0,782 [1,018 |aggembly clearances and the bearing over-
1,825 o 1,952 | 2,078 . | size needed. Resurfacing of the main and

connecting rod journals must be done so

as to arrive at the corresponding diameter
values listed in the tables, and according to the radius of the journals as shown
in fig. 13.

1,834 - 1,981 1,088

Main bearings

Replace these if scores, seizure, or excessive wear marks are noted. Bearings
cannot be restored to original specifications or modified.

1f, after examination, the bearings can be judged as reusable, verify the exis-
ting bearing/individual crankshaft journal clearance by the following methed:
-Assemble the main bearings to their journals and their caps.

~Torque tighten all cap nuts to 11 Kg.

-With a properly adjusted (zero adjustment setting) gauge, verify the bearings
diameter.

-With a micrometer verify the crankshaft journals diameter.

-Compare the difference between the surface values of each journal and its re-
lative bearing.

Normal assembly clearance between the main bearings and the crankshaft journals
is 0.041 <=~ 0,090 mm.; 1F the clearance exceeds 0.15 mm., substitute with the
proper undersize diam:ter bearings (see chart), having previously verified the
journal surfaces.

After verifying all journals/bearings clearances and any necessary substitutionms,
attach the bearing caps and torque the nuts to 11 Kg.

Free rotation of the crankshaft indicates a proper fit and perfect assembly and
exact pairing of the journmals with their respective bearings.

Checking crankshaft bnlance

After resurfacing of the crankshaft journals it is advisable to verify the balance
dynamically at 1500 rpm's, adding to the connecting rod journals the proper coun-
terweight rings.
Add the flywheel and the torsioanl damper to the crankshaft and repeat the balan-
cing operation.

Checking main and connecting rod journals alignment

Mount the crankshaft by supporting it at its two ends by two parallel bars and
verify with a gauge:

~-The main journals alignment; maximum allowable tolerance is 0.02 mm. (as read

on the dial gauge).

-Connecting rod journals alignment; maximum allowable tolerance as compared to

to the main bearing journals ie20.25 mm.

-Main and connecting rod journals out-of-roundness: maximum allowable tolerance
after resurfacing is 0.005 mm.

-Main and connecting rod journals taper; maximum allowable tolerance after resur-
facing is 0.005 mm.
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~Crankshaft axis/flywheel support surfaces perpendicularity: a gauge indicator
fastened approximately 35 mm. from the crankshaft axis must not indicate any
variations over 0.025 mm. when the crankshaft is rotated.

Checking crankshaft supports clearance

Verify the crankshaff supports (thrust bearings) clearance between the rear
supports half-rings and the crankshaft surfaces.

Attach a gauge with a magnetic base to the engine block and insert a screwdriver
at each end between the crankshaft and the block.

Move the crankshaft sideways and verify that the movement is within the values
of 0.050< 0,240 mm. on the dial gauge face.

If the movement exceeds 0.35 mm. (maximum allowable tolerance), replace the thrust
bearings half-rings with 0.127 mm. oversized ones, available as replacements and
having a thickness of 2.437 -+ 2,487 mm.

In the assembly of the half-rings, remember that the grooved side of the rings
must face towards the crankshaft support.

Engine flyvwheel with ring gear

Verify the condition of the ring gear; replace entire unit if gear teeth are
damaged .

The flywheel starter motor shaft and clutch contact surfaces must be only lightly
worn and should not show scratch marks.

To verify that these contact surfaces are absolutely aligned on the rotatiom
axis, place the flywheel on the engine crankshaft, place both on two parallel
supports and with a dial gauge verify that the surfaces of the clutch disc and
cover do not rotate more than 0.1 mm. out-of-center.

Cleaning oil lubrication passages

For an accurate cleaning operation of these passages it is necessary that all
fi111 and drain plugs be removed.

Accurately wash the internal passages with gasoline and blow dry with compres-
sed air.

Lastly, press in the new unthreaded stoppers and secure into place with a punch.

Checking crankshaft friction bearing

An internally lubricated, sealed roller bearing is located at the rear end of

the crankshaft.

Whenever noise or wear 1s noticed in the rotation of the bearing, it is neces-
sary to replace it by removing it with an extractor A 40206/801 and tool

A 40207/813, making it necessary to remove the engine flywheel since it holds

the bearing in place.
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CYLINDER HEADS

REMOVAL AND REMOUNTING page 31
DISASSEMBLY AND ASSEMBLY . il
CLEANING T
CHECKING AND RESURFACING SUPPORT SURFACES " t 32
CHECKING HYDRAULIC OPERATICNS E 32
CHECKING VALVE SEATS n 32
CHECKEING AND RESURFACING VALVES i 33
TESTING VALVE ACTION 4 34
VALVE GUIDES . 34
VALVE SPRI MGS b 34

Removal and remounting

While it is relatively easy to loosen , remove and remount the rear cylinder
head with the engine still mounted to the car, the loosening of the front one
presents difficulty, thus it is necessary to remove the complete engine unit
from the car. For this operation refer to the steps listed on page 19. To
reattach the cylinder heads to the engine block follow the operations descri-
bed for the loosening and removal in reverse, and observe the following steps:
-Always replace the old cylinder head gaskets with new, keeping them clean and
free of grease,

Also, always replace valve cover gaskets.

-Tighten the cylinder h=ads to block stud nuts in the order illustrated in fig.
14 in two steps:

lst step, torque down to 4 Kg,

2nd step, torque down to B Kg.

Disassebly and reassembly

Place cylinder head on suppert 1 (A.60337), Adjust tool 2 (AVSOBDIND) as showm
in fig. 15 and compress the valve springs and loosen the retaining valve cone
halves. Remove the springs with their respective caps, making sure that after
examining them they are replared hack with their respective seats. Slide out

i R ) 8 1 35 n
] f N\ /- \ ?} 1%
e ST e 4
' \ /
."4- r 1'1. ! LY 'J L
g=-0 0~-6 O~=-0
12 B 4 2 7 9
A e——ad B
g™
gi ?1 2' 4| EI 12I
! W ol
| R & o & BE .
Y gl £ i 13
My 87 | (197 W

Fig. 14 Head bolts tightening sequence. Fig. 15 Cylinder heads valve removal with
tool AVS0B(DINO).
l.Resting surface, 2.Valve removing tool.
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valves from the bottom of the cylinder head.

Reassembly of the head is accomplished by retracing the disassembly operations
in reverse.

Cleaning

Remove carbon deposits from all combustion chambers. Do the same for the exhaust
tubes, check and clean intake tubes and camshaft lubrication passages.

We advise cleaning the combustion chambers by immersing the head in a liquid clean-
ing solution as "MAGNUS 755" for 10 to 15 hours after having completely disman-
tled the cylinder heads.

Rinse out with compressed water, blow dry with compressed air and reassemble all
units after lubricating them.

Checking and resurfacing of support surfaces

Slide the cylinder heads on a flat machined surface that has been freshly coa-
ted with machine dve.

The dye marks must be uniformly distributed on the flat surface of the head.

If they are not, surface imperfections exist, and the head must be resurfaced.
No more tha 0.1+ 0.7 rm. of metal must be removed during the resurfacing ope-
ration.

Check out the combustion chambers depth with gauge A.96213, for excessive wear
and check that depth differences do not exist.

When the resurfacing of the heads exceeds the stated limits, replace the heads.
Check for signs of of seizing or excessive wear

(see fig. 22) of the cumshaft seats. INTAKE EXHAUST

Checking hydraulic operations E S, g e ——-

In order to carry out the inspection of the
hydraulic operations of the cooling passages EEEED 40120
of the cylinder heads, complete the following Lai ; _ : i
steps: ' ; |
-Assemble on the cyliniur heads the particular \ 7 i
units required for the conling operations. ;

-Heat the water containad in the water pump /

bowl to 85% 90° c. \

-Pump the water into the internal cocoling pas-

sages of the eylinder head, while at the same
time exhausting the ai: in these passages un-
til a pressure of 6 — B Kg/cm? is reached;
under this pressure nuv leaks should be noted.
If leaks are noted due to wear or porosity

of the cylinder head, replace it.

Checking valve seats

The valve seats must ro. show signs of caving-
in in the wvalve contact zone: if they do, carry
out the following operations:

=Slide into the walve guide hole valve guide
stem tool A.94041 of the correct diameter and
the least amount of plav; attach countersink
35021768 (459angle) for the resurfacing of

Fig. 16 Valve and valve seats principal data.

Amount of material to be removed with
valve seat tool mounted.
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the seat. To reduce the size of the intake valve seat by 1.2 mm. use counter-
sink A.94104 (27°), for the exhaust valve seat use countersink A.94103 (55° angle).
If the valve seats are caved-in more than 0.6 < 0.8 mm., it is necessary to re-
place the valve seat ring as follows:

Ream out the internal diameter of each ring to reduce it by 0.3+ 0.4 mm. to fa-
cilitate its extraction without damaging the cylinder head recesses.

-With a gauge measure the the two diameters of each valve seat recess.

-With a micrometer measure the etwo extérnal diameters of each ring.

-Fit in each recess the proper ring which should be larger by 0.13 = 0.0l mm.for
both Intake and exhaust.

-Heat the cylinder heads in a furnace (180°< 200°%).

-Cool the valve seat rings for 5 to 6 minutes in carbon dioxide (dry ice) and
assemble into the proper recesses using the proper mounting tools.

Befor thoroughly cooling the cylinder heads make sure that the rings are properly
seated in their recesses.

Resurface the new valve seats using countersinks 35021768, A.94104, A.94103 after
having remeoved any excess metal from the mounted valve seats (fig. 16).

Checking and resurfacing valves

Using buffing or rotating brushes remove carbon deposits from the valves.

Make sure that the valve stems are not deformed , worn or exhibit any cracks.
The stem diameter of a new valve is 7.940 - 7.975 mm.

Verify that the valve stem/valve guide clearnnce is 0,025+ 0.069 mm. for both
intake and exhaust valves(fig.l17).

Valves/valve guldes assembly data
Verify that the centering tolerance bet- < - g

CERR

ween the stem and the wvalve seat is 0.02 ?aive guide Valve stem| Assembly
. internal & o clearance
Verify that the valve seat is not exces- 8.000 7940 0.025
sively worn or damaged; if necessary, 8.015 7.975 0.075
resurface the seat ueing rhe appropriate i
honing tool. : 10450
10,600 S04
INTAKE EXHAUST - l:igmn-nlh
10,850 with
G Q : 10950 spring
: |
- &
7.940 u 7,940 i AN
7,975 T L 29rs \ N,
: ‘[{ 13,050
£ C"““““ :\"'3- 13,068
§
/ 8,000
. a‘* 8015
A , qp“ﬂu'r
it N,
| 2.4 BeR
4230 ; 36,60 “‘\ AN -
4250 36,80 ; H{Q\F\\“\

Fig. 17 Intake and exhaust valves Fig. 18 Valve puides data,
principal data.
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_Verify during the honing operation that the thickness of the valve at the valve
head is not less than 1 mm. for the intake valve and not less than 1.5 mm. for
the exhaust valve. It is advisable to replace the valves during engine repair,
especially 1f the engine has been run for 50 60,000 km.

It is also advisable at every rebuild of the valves, to replace the oil retai-
ining rings at the stems, adjusting the new rings on the guides after assembling
the valves.

Testing valve action

After valve assembly, carry out the following operations:

-Mount spark plugs.

-Fill the combustion chambers with gasoline or kerosene.

-Blow compressed air (at least 45 Kg/em™ ) into the intake and exhaust tubes,
plugging the air compressor nozzle with a rubber seal in order to achieve a
tight fit and prevent air leaks.

-Air bubbles should not be noticed around the valves.

Valve guides

The valve guides are fitted in their seats with an interference of 0.032 +
0.068 mm. Verify that the valve guides are not loose in their seats.

Verify the guide/stem clearance (fig. 18).

The assembly clearance is 0.025 4 0.075 mm. and wear limits are 0,15 mm,
Replace valve guides whwnever the stem/guide clearance is excessive and can-
not be corrected with new valves., To remove and reassemble the valve guides,
use extractors 312-A5-5514, 312-AS5-5513,

NOTE: replacement valve guides are furnished with their internal diameter sur-
faces already finished. In case of resurfacing, remove scratches or deforma-
tions occuring during assembly using polishing tool A.90355.

Valve springs

Checking:

-Make sure that the valve springs are not cracked, flawed or have lost their
elasticity.

-Check out spring tension using an elastometer, comparing the meter's readings
with the figures given in fig. 19 and 20 for new springs.

NOTE: before spring assembly make sure that the distance between the lower plane
of the resting surface and the plane of the upper valve spring retaining collar
measures 38.65 mm.

Whenever the distance is greater by 0.2-- 0.3 mm., bring it back to specified li-
mits by inserting a steel shim of appropriate thickness.

Molla-libera (free of tension) ""Molla liberas (free of temsion)

= 1666 K 123K

v o v

~| B 603Kg| T w : 33) Kg

3 @ e t21 | ¥ 3 o £12
™ M ™ g =
~ o
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A pacco ifunder load)

Apacco ' (under load)

Fig. 20 Internal valve spring check
Fig. 19 External valve spring check data.

data.
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VALVE GEARING (TIMING)

DESCRIPTION page 35
CAMSHAFTS -
VALVE TAPPETS ASSEMBLIES s
CAMSHAFTS TIMING N |
CHECKING VALVE TAPPETS CLEARANCES Shas
ADJUSTMENT OF TIMING CHAIN TENSION ISR 59
Description

The valves are mounted in the cylinder heads, and are operated by four over-
head camshafts.

The camshafts, each pair, are driven by a two row chain from intermediate gears
driven by the crankshaft.

0) (13) (11) Q12

: oL = o) -®
8 O/zﬁ @

Fig. 21 Diagram of carshaft drive gearing

l.Intake camshaft for cylinders 4-5-6; 2.Chain driving sprockets 1 and 3:
3.Exhaust camshaft sprocket for cylinders 4-5-6: 4.Timing chain tensioner &
5.Relay gear and sprocket for driving timing chain 2; 6.Straight cut gear on
crankshaft 2 for driving gears 5, 7 and 8 and the water pump and alternator
drive pulleys; 7.0il pump drive gear; 8.Double relay gear for driving chain 11;
9.Chain tensioner for chain 11; 10.Exhaust camshaft sprockets for cylinders 1-
2-3; 1l.Chain driving sprockets 10-12; 12.Intake camshaft sprocket for cylinders
1-2-3 and timing drive: 13.Timing chain guides.
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Camshafts

The camshafts support journals must be smooth and their surfaces in perfect con-
dition. If seizure and wear marks are noted and these cannot be removed with
the finest grade rubbing stone, it is suggested that the camshaft be replaced.
-Camshaft lobes require precise examination. Their surfaces must be smooth and
free of wear, scratches or alterations of lobe profiles.

-Verify the total height of the lobes. Intake=36.70 mm., exhaust=36 mm.

-To verify the support journals alignment, place the camshaft on a test surface,
supported at both ends by parallel bars; with a dial gauge verify the two inter-
mediate support journals. Eccentricity must not exceed 0.02 mm. If it exceeds
0.10 mm., straighten the camshaft with the appropriate tool press.
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Fig. 22 Camshafts and support journals principal data
_.__,__._._.._._‘._-m. — S —— P — e A o L s .-l.nr..-..l--r----
Camshaft journals [ Support hole Assembly clearance Wear limits
| diameter in mm. .} diameter inmm. |  din mm. in mm,
24,937 = 24,950 { 25,013 = 25.035 0.063 — 0.098 0.15
B i : ! e kel i e i il il il M S5
Camshafts axial l
clearance [ e [ 0.05= 0.14 0, 2

Valve tappets assemblies

The surfaces of the adjustment shims in contact with the camshaft lobes must be
smooth and free of wear, nicks or seizure marks. The outside surface between
the tappets and the guide holes must not be excessively wornm, out-of-round,or
show scratches,

The assembly clearance between the tappets and the guide holes 1s D.02 = 0.0F
mm.; if these limits are exceeded, substitute the tappet with one that reesta-
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Fig. 25 Positioning of goniometer
(protractor scale) for timing check.

Fig. 23 Assembly data for tappets and their
relative cylinder head seating.

blishes the lower tolerance limit.

In order to obtain the exact clearance between tappets and camshaft journals,
the tappet shims are provided in thirty different thicknesses (from 3.25 to
4.70 mm. ,with an increase of 0.05 mm. between sizes).

The surfaces of the tappet shims must not be tampered with under any circums-
tances (fig. 23),

Camshafts timing

The timing is to be accomplished in the following manner:
Position the pulley, positioned on the crankshaft, with the reference marks ali-
gned with the notch mark 3 - 4 stamped on a tag attached to the engine block.
Without changing the above reference marks, verify that the notch marks on the
camshafts and their front support caps are aligned.

The alignment of the individual marks ensures correct camshaft timing. This
alignmert can only be completed if cylinder number 3 is positioned in its fi-
ring phase, and with the camshaft journals opposed to each other and pointing
upwards.

Tappets/camshaft lobes clearance, after timing is set:
intake and exhaust

0.50 mm.
Opens just before P.M.S. mark 40°
Intake
Closes just after P.M.I. mark 5xe
Opens just before P.M.I. mark 53e
Exhaust
Closes just after P.M.S. mark 315

AF= Fixéd spark advance mark 6% 1Y
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Fig. 26 Checking tappets clearance
1. Camshaft, 2. Tappet assembly,
3. Thickness pauge.

Fig 24 Camshaft operation and timing
diagram, 0.5 mm. thenretical degree

gap.
Checking and adjusting valve tappets clearance

In order to check the clearance between the camshafts and the corresponding
tappets, carry out the following operations:

~-Disconnect the spark plug cables.

-Loosen the retaining nuts of the camshafts front and rear covers.

-Disconnect the accelerator control lever from the timing cover.

Remove the camshaft covers.

-Rotate the crankshaft until the number 4 cylinder valves are in balance (fig.
27), i.e. the exhaust is just about to close and the intake valve is just about
to open.

~-Check the clearance between the tappet and the lobes at cylinder 3 since this
cylinder is at top dead center at the end of the compression stroke and there-
fore, both valves are fully closed.

Having checked the valve clearance of cylinder 3, check the clearance of the
other cylinders, remembering that when the valves of cylinder 5 are in balance,
check the clearance of cylinder 1, and when the valves of cylinder 6 are in
balance check the clearance of eylinder 2 and vice-versa.

Tappets and camshafts lobes clearance, with cold engine:

Intake
Exhaust 0.15= 0.20 mm.
0.25 = 0.30 mm.
The clearance between the camshaft lobes and tappets is measured by the varia-
tion 6f the thickness of the steel shims located between the top of the thimble
type tappets and the camshaft lobes.
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Fig. 27 Shim removal
1. Tool 706-A5-9560, 2. Spacer 706-A5-9560/A,
3. Tappet, 4. Camshaft.

To remove the shims, use tool 706-A5-9560, push down on the valve stem caps.
Then insert the spacer 2 (fig. 27) to keep the tappet assembly down.

After removing tool 1, use compressed air to remove the shim from between the
tappet assembly and the cap.

Adjustment of timing chain tension

Whenever it is found necessary te check the timing chain tension owing to exces-
sive noise, proceed as follows:

Loosen by 2 or 3 turns the nut on sleeve 1 (fig., 28) which is screwed onto the
timing chain tensioner fixed to the crankcase; this permits the movement of the
internal push-rod, which carries the spring. This, with appropriate loading,
pushes the chain tensioner against the chailn thereby applying the correct ten-
slon. Rotate the engine one or two revolutionsand then retighten the lock nut.
Repeat the operation on the other row of cylinders. Should the noise still
persist remove the camshaft covers and carry out a general check-up.

If the chain has stretched, or for other reasons the marks on the camshafts

are found to vary in relation to those on the caps by more than 1 mm., the
following procedure should be carried out:

Rotate the engine to top dead center 3 - 4,

Remove the bolt which holds the sprocket to the camshaft which is out of po-
sition and remove the two dowel pins placed 180 apart. Rotate the camshaft
by the small amount necessary, in order to bring the marks once agdin into
alignment and replace the dowel pins in the two holes in the sprocket, which
correspond to those of the camshaft., Tightenonce again the nut and the wa-
sher which holds the dowel pins in position. Moving by one hole corresponds

to a change of 3° in the timing.

Fig. 28 Adjustment of timing chain
tensiun
I'. Nut with sleeve.
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Engine reassembly after overhauling

-After careful cleaning of all engine units, paving special attention to the '
oil passages, assemble in their seats the roller bearings for the timing chain
driven sprockets.

~Place the ecrankshaft main half-bearing shells in their seats, oiling them with
engine oil,

-Place into the engine block the crankshaft thrust bearings next to the main
bearings and also install the bearing caps with their respective main bearing
shells, matching them to the order stamped at the base of the engine block.
~Install the rear crankshaft support half-bearing shells with their inner sur-
faces facing towards the crankshaft. Torque the stud nuts at 11 Kg. Check
that the crankshaft rotates freely and that its axial play corresponds to the
prescribed values on p, 28 .

-Assemble pistons with their individual connecting rods according to the dia-
gram in fig. 8 so that the exhaust valve indentation on the piston top points
to the outside part of the engine block and the numbers stamped on the connec-
ting rod and its bearing cap. The number stamped on the pistoen boss represents
its class and must correspond to the class of the cylinder Into which it is
inserted. The number stamped on the connecting rod must also correspond to
that of the eylinder which is stamped on the cylinder heads. Torque all head
bolts to 7.5 Kg.

~Mount new cylinder heads gaskets (it is advisable to replace these with every
removal of the cylinder heads).

-Continue to assemble all the cylinder heads units after checking or substitu-
tton (valve guides, valves, wvalve oil retaining rings, and the two chain ten-
sioners mounted mounted on the bottom). Mount both cylinder heads to the block
and torque to 8 Kg. the stud nuts according to the torque schedule in fig. 14.
-To check for cylinder heads water leaks, use the appropriate testing pump;
fill the cooling chambers of the block and cylinder heads with hot water if
possible, them build up water pressure to 74 8 Kg./cm and hold under pressure
for 104 15 minutes.

Turn each piston to top dead center and blow compressed air into the spark
plug holes and into the oil tubes, If no water or oil leaks are noticed, the
assembly is correct and normal. .

-Place the engine in vertical position and wind the timing chains around the
gears mounted on the front small sump. Mount and secure this unit in its
proper seating in the block stretching the chains towards the cylinder heads.
=Mount the timing and oil pump driving gears on the crankshaft.

-Fasten the front tiiing cover with the oil pump group; then fasten the tor-
sional vibration damper torquing the bolt with wrench 706-AS-9563 to 20 Kg.
elinating the safety washer.

-Place the engine block in an horizontal position, and fasten tool A 60186 on
the engine flywheel flange. Turn piston number 3 to exact top dead center
position using tool A 96306/%.

—-Check that in this position, the notch stamped on the crown of the torsiomal
vibration damper is aligned with the index mark of P.M. (dead center) 3 - &
stamped on the stationary tab on the side of the timing case.

-Mount in their seats the intake and exhaust camshafts of cylinder 3 with the
camshaft alignment marks in exact alignment to the index marks stamped on the
front support caps. Mount all caps to the other support and torgque them to
3.3 Kg. (fig. 29).

-Repeat the same operation for the other bank of cylinders without turning the
crankshaft.



e ey _b,_m_jj — Fig. 29 Ignition diagram
i) : ﬁh} Firing order: 1-4-2-5-3-6.
—pu L) Ol ’T"iJ' 'g‘ Jo J#‘L—l’ Vi Camshafts alignment marks in

relation to Dead Center marks
3/4 with cylinder 3 in firing
phase.

Zaey s
190 QO ?--L

Intake side Exhaust side

Valve notches in
piston.

-Wind the timing chains on the gears of the chain tensioners and on each of the
four camshafts timing gears.
Arrange the gears on the camshaft hubs and temporarily tighten the mounting nuts
so that the gears can rotate freely on the camshafts.
Loosen the two timing cahin tensioners before tightening them to the exact ten-
sion.
Rotate the crankshaft a few times in both directions 10 15%®and turn again to
the P.M. mark (dead center) 3 - 4 (see engine timing diagram on p. 35 ).
-Recheck that the camshaft reference marks are in the exact position in reference
to the sup prts; if not, adjust with tool wrench AV.466,
Mount the two drive pins in the drive gears, making sure that the holes on the
gears and on the camshafts are perfectly aligned. Tighten the gear assembly
bolts on the camshafts, first inserting the pin retaining washer and the safety
plate.
-Check with a feeler gauge the gap between the tappet and the lobe of each val-
ve and replace the shim plate so that the gap is:

intake: 0.15< 0.20 mm.

exhaust: 0.25-< 0,30 mm,
=Lubricate all engine units with a pressure pump, checking that this oil reaches
all camshaft lobes and bearings.
-Again turn piston 3 to top dead center in the firing phase.
=Check that the distributor points contacts gap is 0.32 < 0.38 mm.
=Turn the distributor rotor arm with the red notch in alignment to the mark on
the distributor case; turn the small control shaft in the direction of the arrow,
rotating the arm 240 (fig. 102), that is , in relation to cylinder 3 firing
phase marked on the distributor cap, until the the switch 4 contacts begin to
open up.
Fasten the distributor in its seat with the studs positioned in the middle of
the mounting holes,
~Chekc the exact opening point of the contact points using a thin feeler gauge
or with a stroboscopic light; rotate the crankshaft backwards for a few turns
and with a few light taps rotate in the other direction until the feeler gauge
blade can be removed from the contacts with the slightest pressure, or until
the stroboscopic light goes out.

41
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_Slight corrections can be made by rotating the distributor one way or the other
on its support; or on its support control junction for larger corrections.

-The start of the contact openings must occur with exactly 6 of advance in re-
lation to the P.M.S. mark (top dead center), that is, in relation to the index
mark stamped to the stationary plate on the timing unit (See page 37 ).

-Mount the ecylinder heads covers with new gaskets, the front and rear caps and
the oil filler and oil wvapor caps.

-0n the front cover fasten the complete water pump group, the cylinder water
intake cap with thermostatic valve and the oil filter base.

-Fasten the oil intake tube with pickup to the oil pump and the crankshaft sup-
port.

=Fasten the horizontal and two vertical oil contrel vanes to the oil sump. Fas-
ten it to the engine block and torque to 4 Kg.

-Complete the engine assembly with the mounting of the intake manifolds and the
carburetors with their controls and tubes.

-0n the front part of the bleck fasten the intermédiate housing 11 (fig. 55),
with the starter motor and a new oil retaining ring. Mount the engine flywheel
tightening the bolts to 4 Eg. For mounting of the clutch and clutch control
group, refer to "Reinstalling the Clutch" on page 75 .

Running in and bench testing of rebuillt engine

Once the assembly is finished, mount the engine on a test stand, for the running-
in of all reworked surfaces, for timing purposes and to check power output and
0ll and gas consumption.

The following operations must be carried out:

=Fill the engine with oil to the proper level.

-Run engine for 5 minutes at 1500 rpm's to check water, oil ecirculation and for
leaks.

-Run the engine for 40 minutes at 2300 rpm's, with a brake load of 11.4 Kg.(cv 26).
-Repeat the test for 40 minutes at 4000 rpm's, with a brake load of 13.5 Kg. (ev
54).

~Check and adjust the ignition timing at 389 at 5000 rpm's.

-Carry out another check for 40 minutes at 5700 rpm's with a brake load of 18 Kg.
(cv 102); toward the end of the test the oil temperature should be 110 C. and
its pressure at 60 Kgfcn:l. Stop the engine, check the engine o0il level and af-
ter 5 minutes of engine rest, check the oil level again.

-Restart and run engine to 5700 rpm's, with a brake load of 18 Kg. (ev 97), for
one hour without interruption, keeping the oil temperature at 110®C.

With engine stopped, after 5 minutes refill the oil capacity to exact level, mea-
suring the quantity puored in. One hour's consumption should be between 0.150 <
0.250 Kg., equal to 1=~ 1.30 grams per CV/hour.

-Check the power output curve, with the accelerator fully open, starting from
2000 rpm's to 7500 rpm's with pauses between each 1000 rpm's increases. At 5
and 7000 rpm's check the fuel comsumption.

The normal figures are 220 grams per CV/hour at 5000 rpm's and 240 grams per
CV/hour at 7800 rpm's.

Without altering the brake 1ddd adjestment at 7000 rpm's, gradually close down
the accelerator to 5000 rpm's and recheck fuel consumption. The median value

is 230 grams per CV/hour.

-With a tuning instrument adjust all carburetors without removing the exhaust
manifolds. '

_Make a final check of the engine for external leaks.



NOTE: If the engine is reinstalled in the car without a bench test (running-in
of the engine), it is advisable to recheck the tightneas of the cylinder head

bolts after mounting the engine in the chassis, slowly loocsening them, then re-
torquing them to 8-> 8.2 Kg.

Engine Assembly Operations Check.

If the overhauled engine has not been bench-tested, this must be done after it
has been mounted back in the car, in order to verify correct reassembly and ope-
ration. After ensuring that the carburetor bowls are filled, start the engine,
and while running, carry out the following operations:

- make sure that all water sleeves and delivery tubes are not leaking fluids.
This must be done for both the engine cooling circuit and the car's internal hea-
ting system. Tighten all respective connections and clips.

- there must not be any oil leakages:

a) from the cylinder head gaskets. If leaks are noticed, make sure that the cy-
linder head bolts are properly tightened. If leaks continue, it is necessary

to remove the cylinder head covers and verify that the cylinder head gaskets are
properly mounted; remount them if necessary, or replace them if damaged.

b) tighten all oil pan bolts to assure against leaks.

NOTE: 1If the engine has been bench tested, operations 4 and b will not be neces-
sary as all operations checks should have been performed then.
Verify that the carburetors throttle connections fully open and close the carbu-

retor butterfly valves, adjust the connections if necessary. Make sure that the
cold-start choke system can be fully engaged and disengaged.
Accurately werify that the idle speed circuit functions as described in the sec-

tion "Carburetors" (page 64).

Check and tighten, if needed, the alternator and the water pump belt according

to the proper tension,

Verify the operations of the engine's electrical system and contacts by checking
their respective dashboard imstruments lights.

TORQUE SPECIFICATIONS

Individual Units Thread Torque specifications
in Kg-

[Cylinder heads 10x 1.25 B

Main bearings cnps- 12 % 1.25 11

Cnnnécting rods bearings caps 10 1 7.5

Camshafts caps 6 1 3.3

Flywheel 10 x 1.25 8.5

Spark plugs 14 x 1.25 3.8

Engine to chassis mounts 12 1.25 7

Camshafts toothed gears 18 x 1.5 11

Torsional damper 18x 1.5 20 (min. 17 - max. 21)
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LUBRICATION
General Descriptions . : 2 i . . 2 : . g . . PE. 47
Description . . . " 5 ¥ . . . . " ¥ - - PE. 47
0il Pressure . . . : b w4 : " " 4 & A . PE« 47
0l Civeutt . . . A . o R i i . 4 i ;i « PE. 47
Low 0il Pressure Electrical Connection . . g sd i « : - PE. 48
Use of Non-Prescribed 0il . : : » . . . . . - PE. 49
DOl Pemb . . ... s 1 A L - K . i i g i . PE. 49

Removal and Reinstallation of Pump from Engine . i : : . PE. ﬁg
Chacks anid Prinedaatflach /.| . . |, . . . -G8l S804
General Descriptions
Description

Engine lubrication is of the pressure type with a gear-driven pump fastened to
the engine timing assembly and controlled by gears driven by the crank shaft.
The lubrication system is made up of:

--A screened intake tube pick-up, attached to the oil sump and to the pump.
--A leak proof filter mounted on the timing assembly.

—-An oil pressure regulator valve as part of the filter support.

--A heat exchanged installed in the oil cooling sending circuit.

--A low oil pressure electrical cut-out warning switch,

--An oil pressure electrical transmitting unit.

--An oill temperature thermocouple.

0il Pressure

The normal oil lubrication pressure must not drop below 5.5 Kg!cmz Or go over

7 Kg/em®, with the engine running under load at 7800 rpm's and oil temperature at
1105120 ®cC.

I1f under the above temperature and rpm conditions the pressure drops below 4.5
Kg/cm?, it is necessary to drop the maximum allowable operating rpm's by 1000

and analyze and search for the cause of the falling pressure.

01l Cireuit

0il circulation within the engine occurs as follows:

The pump sucks the oil from the sump and sends it through a tube to the heat
exchanger mounted on the delivery circuit.

Here the oil is heated if its temperature is lower than the engine cooling water
which circulates around the heat exchanger, and cools the oil if its temperature
is hi,gher .

From the exchanger it goes through the filter, and along the engine lubricating
the various units.

NOTE: The maximum quantity of oil must be 7 liters, including the oil in the
filter, and its level must be checked every 500 Km with the proper oil gauge
dipstick.
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The oil level must never go bz2low the above minimum and maximum levels indicated
on the dipstick wher changing or adding oil.

Every 10,000 Em, when the engine is hot, drain the oil by removing the three (3)
drain bolts below the sump (fig. 31).

Also replace the oil filter and check for leaks after the operatiom.

With a new or rebuilt engine the o0il change must occur at lower intervals and pre-
cisely. :

after 1000 Km and after 3000 Km.

At 3000 ¥m also replare the filter.

; .
o % covconoooo. NS R
[
§~ r-ﬂdﬁj========3h!n!2J
= | p
Fig. 31. Position of drain and filler
plugs. (engine and gearbox~differential)
1. Gearbox and differential oil filler
plug. 2. Gearbox-differential oil drain
plug. 3. Engine oil drain plugs. ; .

Fig. 32. 0il pump sectional view,

01l Pressure Indicator and Low Pressure Warning Light.

The indicator is mounted in the upper part of the engine block. It is connected to

a dashboard instrument through an electrical cable. A red indicator light is con-
tained within the dashboard instrument.

The low pressure warning light turns on when the ignition is turned on and turns off
when the engie starts, and the oil pressure is sufficiently high to ensure normal
lubrication at low operating speed.

The warning light comes on when the oil pressure is below 0.5 0.8 Kgfcmz.
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Use of Non-Prescribed 0il.

If it is required to use a different type oil then that recommended, it is necessary
to adopt the fllowing procedure:

--Completely drain the engine oil, with engine hot, by removing the drain plugs

or the inspection cover of the intake filter,

--Add into the sump 4 liters of the prescribed type oil and warm it by running the
engine for about 10 minutes at 2000 = 2500 rpm's.

Drain this oil and substitute the filter.

==Fill to the maximum level with new oil and change oil and filter every 1000 Km.

011 Pump
Removal and Remounting of Pump from Engine

To work on the oil pump it will be necessary to remove the entire engine, trans-
mission and clutch group from the car.

For this operation, refer to page 19.

Fasten the whole group to rotating engine stand AV617 and execute the following
operation:

==Drain the cil from the engine and the clutch housing.

--Disconnect the clutch housing with the clutch control mechanism unit, the clutch,
the engine flywheel and the intermediate housing as described on page 74.

--From the front part of the engine timing unit remove the water pump, the torfiomal
vibration damper, and the alternator control pulley,

==Unscrew all bolts that fasten the engine to the sump and with a proper 1lift, or
steel cables, lift the unit from the rest of the group and maintain in a horizontal
position in order not to force the centering pins.

--Unscrew all screws and bolts which fasten the cover the timing unit and to the oil
pump intake tubing and disconnect it completely from the pump.

--Also disconnect from the cover the entire pump group and with an extractor remove
the control gear from the oil pump piniom shaft.

Disassembly
—--Remove the pump cover and remove the two gears from the pump housing.
Examination and Princiﬁle Data

Accurately examine the pump housing and cover. Replace these if cracks or excessive
wear 1s noted.

Check that the intake tube and the pump o0il sending tubing is not partially obstructed;
force clean with compressed air.

Examine the gears; the driving, the driven and the control units; if any traces of

gear teeth deterioration or excessive shaft wear are noticed, replace the units. Carry
out all the checks listed in the table on page 50 and replace all units whose wear
limits exce ed those listed on the table.

For reassembly of the group to the timing unit and on the engine, reverse the opera-
tions described for the removal as above.
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Figures for assembled bushing

Fig. 33. Principal data for clearance checks of oil pump and oil pump drive units.

Assembly Clearance and Interference Data

Assembly Clearances : Wear Limits
Pump Units {mm) (mm)
Between the main drive shaft bushing and 1 0.000+ 0.036
the relative pump body seat. interference
Between the gear height and the pump body 0.090 = 0.141
depth.
Between the main drive shaft and the 0.021=0.051 0.08
pump body bushings holes.
Between the driven gear hole and the 0.000—= 0.036
external diameter of the bushing. interference
Between the céntral shaft and the 0.008 = 0.049

driven gear.

Between the driven gears external 0.042 = 0.062
dismeter and the pump body.

Between the driving and driven gear 0.2
teeth sides.
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ENGINE COOLING

General Data . . . : i . . . - . . . . o PE. 51

Description . i . . k . ' v v A . . . : PE. 51

Cooling Circuit . i . . : - ; . " . . . » pg. 31
Faults and Checks . . . f . 3 . - . . - . + pPE. 52
Water Pump . ¥ : : : . . 2 . : " . % P . Py 52
Removal and Reinstallation. . . ; . v i ¥ i 7 . pE. 52

Overhauling and Checks. d : i = . ; ? . 5 = + PEs 33
Radiator . i i . . . . .
Expansion Tank . . g A, i S . § E .« A e e e
Belt Tension Adjustment. i 2 X . i : . i A i . PE. 55
Electric Fans . " = . i - 5 . A " . A : . PEs 35

General Data

Description

The cooling system contains the following units in addition to the pump :

--a hori mntal radiator for cooling of the water;

~-a thermostat placed in the pump water intake:;

--a heat exchanger for engine oil cooling;

--& supplementary expansion tamk comnected to the radiator and the water pump }
--two electric fans (3 bladed) for radiator cooling, mounted on the chassis.
Their engagement and disengagement are regulated by a thermostatic switch mounted
on the lower part of the radiator;

--a water drain tap located on the radiator to pump hose;

-—an air bleed valve located on the top part of the radiator.

Cooling Circuit

Circulation occurs under pressure (Kg/ecm q 0.9). Maximum allowable temperature is
110+ 115° C.

Engine cooling occurs through an antifreeze/water mix giving protection to -10% C.
(For other ambient temperature settings see page 7 schedule).

The cooling circuit is as follows:

The pump retrieves water from the lower part of the radiator and sends to the cylin-
ders and the heads, passing it first through the heat exchangers.

The thermostatic valve, situated in the water intake tube, controls the flow of
water through the radiator until it reaches the proper working temperature tecessary
to provide engine protection.

The sensing element of the valve is connected through a cylinder head cooling water
exhaust tube; tle water circulation is also interrupted by this valve, forcing the
water returning from the cylinders to the radiator.

The valve begins operating at 82 = B4®(C.
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The pump intake tube is also connected with the expansion tank, which serves to
provide additional water to the eceling circuit,

To refill the system carry out the following operations: :
--Loogen the air bleed valve te spill water into the expansion tank.

~-When water bleeds out of the valve close the valve and refill the system,
--Start the engine and heat the water to normal operating temperatures;

Reopen the bleed valve and close again if water escapes;

with great caution remove the expansion tank cap after a few minutes if the water
is very hot.

=-Refill until the tank level is about 5 cm. below the pour spout.

Faults and Checks

If excessive heating of the water is
1 famm noted during engine operation, proceed
to check the thermostatic valve opera-
tion and water temperature:; if it is
o normal (82%C <+ 84%cC.) » overheating
; is probably due to the following:

. --Defective operation of the thermo-
] : s static switch.
i ' 3 -=Air in the system,
--Irregular or partial functioning
e of the radiater electric fans.
—=Irregular functioning of the water
pump .
--Defective tank cap.
--Loss of water through the system-low
water level in supplementary tank.
--Leak into the engine due to faulty
eylinder head gaskets.
--Inefficient cooling of radiator due
to encrustations or sediment.
Internal engine leaks can be traced
by running the engine at low rpm's
and checking whether air bubbles are formed in the expansion tank which has been
completely refilled.
Leaks can also be noted if oil is noticed in the radiator water.

Fig. 34. Thermstat valve support side
view,

1. Thermostat valve.

Water Pump
Removal and Beinstallation

The water pump group can be removed from the engine, without removing the engine,
as follows:

--Drain all the water from the system opening the lower drain cap.

--Lift the car from the rear and remove the right wheel from the hub.

~=Disconnect the cil tube between the heat exchanger and the filter.

-=Remove the oil filter.

—--Disconnect from the hub of the pump shaft the control pulley .and the belt.
--Remove the water intake tube from the pump and the connecting tube to the expansion
tank.

~=Remove the pump group from the timing unit.

For reinstallation of the pump repeat the above operations in reverse.
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Fig. 35 Engine Cooling Diagram.
1-Sup plementary expansion tank; 2-Thermostatic valve; 3-Thermostat; &4-Heat

Exchanger; 5-Air bleed tap; 6-Electric fans: 7-Water drain tap: 8 Thermo—-Co
- ntact
switch; 9-Tank cap; 10-Bleed tube. : # i

Overhauling and Checks

Bearing 6 (fig. 36) of the pump is part of a unit with shaft 7 of impeller

g,

The internal housing of the bearing is pressure sealed with lubricant when manu-
factured, and needs no lubrication during operation. The bearing is fastened

to the pump housing through retaining bolt 3. If the bearing needs replacement,
the bearing/shaft unit must be replaced, remembering that impeller 4 and the pump
control pulley hub 1 are mounted on the shaft with a small press and must withstand
rotation forces of 2.5 Kgs. When assembling the pump unit ensure that the gap
between the impeller blades and the pump housing is 0.5=1 mm.
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1

2) 3

Water Pumps Unit Clearances

Fump Units

Assembly
Interference
{mm)

Between the hub for driven
pulley alternator control
and pump shaft.

0.012 £ 0.060

Between the impeller seat and
the pump shaft,

0,017 = 0.060

Between the pump body seat

From an inter-

0.015 to a

Ei_ aind the bearing. ference of

0.015

clearance of

D ® G mm.05+1

Fig. 36. Water pump side view.

1. Fan control driven pulley flange;
2. Pump body; 3. Bearing fastening
balt; 4. Impeller; 5. Retaining gas-

ket; 6. Bearing; 7. Shaft.
Radiator

Calcarecus deposits in the radiator and cooling areas are caused by chemicals in the
water and lower the thermal conductivity of the walls. BRust and encrustations in the
system can be noticed by a reddish coloring or additional demsity of the cooling
water, and can indicate cooling system obstructions. Also any retardation in the
warming up of the water can be traced to a leak or clogging-up of the thermostatic
valve.

NOTE: The internal cleaning and disencrustation of the radiator and cooling tubes
must be conducted according to the instructions prescribed by the manufacturer of
the internal cleaning liquid used.

This operation should be carried out yearly before the winter season and the adding
of the antifreeze solution.

Check the water level and addition of water must be done with a cold engine.

Do not add any outside additional unit to the car that can impede the air flow to
the radiator.

Expansion Tank

This is located in the rear part of the car, behind the engine, and is connected by
two tubes to the radiator and the water pump. 2

A cap with a bleed valve and an excessive tube, rated at 0.9 Kg/em®, is situated at
the top. It receives hot water and steam from the radiator, condenses the steam and
recycles the water when the radiator is cooled. With cold engine and regular opera-
tion, the expansion tank water level is stabilized at about 5 cm. from the top thread
of the tank.
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Alternator and Water Pump
Control Belt Tension
Adjustment

The alternator and water pump are driven, through pulleys, by a belt driven by a
pulley mounted on the front end of the engine crankshaft.

The exact tension of the belt is of maximum importance to good engine operatiom;
incase of loose tension the belt has a tendency to slip on the pulley with the
following grave consequences:

-~tendency of the engine towards overheating due to insufficient water pump rotation;
--insufficient charging of the alternator, due to insufficient rotatiom;

If belt temsion is excessive, it will cause undue pressure on the water pump drive
shaft increasing wear on its bearing, as well as on the alternator bearings.

To adjust belt tension, proceed as follows:

--Loosen nuts 1-2 (fig. 37) of the alternator fastening bolts at the mounting posts.
—--Move the alternator towards the outside until exact belt tension is obtained;
--tighten the nuts in order to fasten the alternator in position;

--finally check that the belt can be compressed to 10== 15 mm. under 10 Kg. pressure.

Electric Fans

Two engine water cooling fans are mounted in front of the radiator. Their engagement
is controlled by an electric thermocontact switch located in the lower part of the
radiator and switches on when the water temperature reaches 84%C.

Their disengagement occurs automatically when the water temperature reaches 75®C.
The fans electric circuit is protected by a 30 A fuse.

Fig. 37. Belt tension adjustment.
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Fig. 38 Air Filter Unit.

1-Filter container; 2-Filter:; 3-Container cover; 4-Container to air box air tube;

5-Air box; 6-External air tube to filter container; 7-Carburetor gasket; 8-Carbure-
tor/air box retaining nuts; 9-Reinforcement flange; 10-Alr box cover; ll-Cover re-

taining nuts ; 12-Water drain hole.




Fig. 39 Fuel Feed Installation Diagram.
1-Fuel tanks vapor tubes; 2-Regulating filter to carburetors tube; 3-Regulating
filter; 4-Bendix pumps; 5-FISPA filter; 6-Fuel return tube,

Alr Filter
General Data

The air filter (Fig. 38) is made up of a cylindrical container where the filter
cartridge 2 ie located., This filter is easily removable by removing the front cover

3 of the container.

Air enters from the outside of the filter element through flexible tube 6, then reaches
the air box through flexible tube 4.

On the air box is also screwed on the pressure limiting valve for the engine crankcase
ventilation system (fig. 49).

Three spacer gaskets are located between the alr box and the carburetors and the air
box is fastened with the four nuts & and flange 9 for each carburetor.

Replacement of Filter Element

To ensure efficient engine cperation it is advisable that the filter element be
removed oft en for cleaning or replacement.

Every 5000 Km. clean the element with gasoline and blow dry with compressed air from
the inside,

Replace every 10,000 Em,
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Fuel Feed Pumps
General Data

The engine is fed by two electrical BENDIX 476087 12V fuel pumps which are both
connected in the rear of the car next to the base of the left gas tank. They
deliver fuel from the principle filter which connects the two tanks and deliver
the fuel acreoss the regulating filter to the three carburetors.

The pumps are self-regulating and feed fuel to the engine under 0.25- 0.3 stnmz
of pressure.

Their engagement is simultaneous and the fuel feed electrical system is protected
by an 8 Amp fuse.

Fig. 41 Weber Carburetor

1-Fuel inlet; 2-Throttle butterfly control
Fig. 40 Fuel Feed Pump lever; 3-Idle speed adjustment screws;
1-Filter 4-Idle speed mixture adjustment screws;
5-Idle speed jets; 6-Accelerator pump
lever; 7-Lever pivot; 8-Choke control
lever; 9-Accelerator pump cam.

Removal and Cleaning of Filter

Every 20,000 Km. it is necessary to remove the lower cover from each pump, remove the
filter, clean it in gasoline, and blow dry with compressed air. This operation can be
carried out without emptying the tanks, by temporarily closing the rubber tubing that

delivers the fuel to the pumps with a clamp.

Fuel Tanks
Removal and Reassembly of Tanks with Engine Mounted in Car

For removal of the tanks, carry out the following operations:

—-Unscrew the gas tank filler cap;

—remove all fuel by removing the drain plug from the connecting tube between the
two tanks;

—--raise the rear of the car, remove the rear wheels;

——disconnect the pump delivery tube and remove the filter from the tank:

--remove the lower commecting tube of the two tanks;

--remove from the left tank the fillcfube connecting sleeve;

——remove the gas level indicator electrical cable connection;

--remove the two crankcase ventilation tubes and the carburetor fuel return tube;
——detach the shock absorbers from the suspension arms and the mud guardé' shields;
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—-remove the lower suspension arms from the wheel supports and push them down as
far as poss ible _

——loosen the tanks fastening straps by unscrewing the lowe: retaining nuts;
==glide out the two tanks.

NOTE: For reinstallation, reverse the above steps.

Checks and Cleaning

Closely check the tanks, especially along the connection ends, making sure that there
are no leaks; if leaks are noticed, repair them by welding, or replace them.

To clean internally, inject gasoline under pressure in order to flush out deposits
or detritus; shake them energetically in all directions. Remove the gasoline,

and blow out with compressed air. Repeat these steps several times.

Replace the carttidges on filter units 3 - 5 (fig. 39).

Carburetors

General Data

The DINO 246GT engine is fed by 3 dual-choke Weber carburetors, each made up of

a single bowl aml 2 separate fuel delivery lines, with a butterly valve connected
to a single shaft whose control lever is fastened to a shaft connected to the
accelerator pedal. Fach earburetor is supplied with idle to speed adjustment units.
These carburetore are also supplied with a membrane type accelerator pump, and

a hand controlled cold-starting unit.

Adjustme nt Data.

WEBER 40 DCN/F 40 DCNF/7 | 40 DCNF/13| 40 DCNF/19| 40 DCNF/20
Choke mm. 32 mm, 32 mm. 32 mm. 32
Central diffusor i 4,5 e & - 4,5 45
Main jet 1,25 128 Mooias iy
Air correction jet 3 2,20 2,200 " 220 S
Idle (slow running) jet " 0,50 * 050 0,55 * . DAD
Slow tunning air correction jet k- 1,20 1,200 " "esg 20 e LY 20
Pump Camma N.27 | Camma N.11 [Camma N.11 |Camma N.11
Pump jet mm. 0,20 mm. 0,50] mm. 0,50 mm. 0,50
Pump delivery valve & 1,00 v. 100 1,00 1,00
Spring loading 1_ 1,75 OWORE Ty | L 1,75
Emulsion tube F/24 Fde Ff24 Fr24
Level (vertical fleoat) mm52¢0,25 |mm.52:0,25 | mm.52+0,25 |mm.52+0,25
Starter jet F7/80 F6/60 Fe/60 F6/60
Progression holes lmm 0,80 Imm 0,80 lmm 080 | 1lmm 080
2. 0;90 2.'". 0,90 21 TagB0 da2 4080
1o el lndrdar 1330 shiaddnlsd0 dud £ 1,30
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Cleaning.

Every 10,000 Em., or when the engine indicates irregular operation due te to fuel
feed defects, it is advisable to remove the carburetors from the engine, disassemble
them with the exception of the butterfly valves and their shafts and soak them for
10 =15 hours in a "Magnus 755" bath. Then wash with water under pressure and blow
dry with compressed air all units, paying special attention to the idle speed cir-
cuits holes.

Mount the carburetors back on the engine, lubricating the butterfly wvalves shafts
and the various threaded parts.

Description of (peration

k=]

Fig. 42 Normal circuit

0 |- Sl iren  iEN

Normal Circuit.

The fuel reaches the needle valve 12 passing through the bowls 8, in which the float
9, free to oscillate on fulcrum lever 10 regulates the needle opening 11, maintaining
a constant fuel level. From bowl &, into the main jets 7, the fuel reaches the pas-
sage holes 6 where it i1s mixed with air bleeding through the emulsion tubes 5 entering

from the air mssage valve 1, then through the spray nozzles 2 reaching the combustion
chamber composed of chokes 3 and venturi &.




Fig. 43
Idle and Progression Circuit.

16 T Y
Idle and Progression Circuit,

The fuel flows from the passage holes 6 to the idling jets 19 across tubes 18.

Mixed with air provided by the calibrated bushings 20, the fuel moves across the pas-
sage holes 17 and the idling inlet holes 15, adjustable by the means of the register
gscrews 16, to the carburetor conduits in the direction of the throttle wvalves 14.
When the carburetor is no longer opening the idle circuit, the throttle valves l4
are progres si vely opened, the air/gas mixture reaches the conduits alsoc from the
progression holes 13, allowing a regulated increase of the angular velocity of the

engine.

Fig. 44 Acceleration pump,
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Acceleration Pump.

When closing the throttle valves 14, lever 26 frees the pump membrane 28, which is
actuatuated by spring 24 to draw fuel from bowl 8 across the spherical valve 30.

When operating the throttle valves, through the action of shéft 25 and lever 26, mem-
brane 28 inj ects fuel into the carburetor conduits through passage 23, the sending
valve 22 and the spray nozzles of the pump jet 21.

Spring 27 absorbs the rapid openings of throttle valwves and prolongs the distribution
of the fuel.

Excessive fuel distributéd by the accelerator pump is discharged back into bowl 8
together with fuel vapors of the pump chamber through the metered opening 29.

——

T Fig. 45 Starting Unit.
35

Starting Unit.

The fuel flowing from bowl 8 passes to the starting unit through tubes 34 and star-
ting Jets 32, Mixed with air from holes 31 it reaches the valve opening 37 through
tubes 33, where completely emulsified with the air entering from holes 36, it is
sent on tho the carburetor conduits to the direction of the throttle valves 14 through
passage holes 35.

Cold engine start. Unit engsged--lever in position A.

Warm engine Start. Unit partially engaged--lever in position B

Effective operation of the unit during driving. During engine warm-up, even while
driving, progressively disengage the unit.

Normal driving conditions of the car. Unit is not engaged—-lever in position C,

as soon as engine has reachednormal operating temperature.
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Float Level (Adjustment).

Prior to adjusting the float chamber level,
it is necessary to carry out the following
controls:

--Make sure that the float chamber valve
(V) is screwed fully into its housing.
-=-Hold the carburetor cover (C) wvertical

so that the weight of the float (G) moves
the sphere (Sf) which is mounted on the
valve (S5).

--With the carburetor cover (C) wertical
and the tongue (c) of the float in light
contact with the sphere (5f) of the neeadle
(S), the top of the float () should be

52 £ 0.25 mm. from the face of the cover
without gas ket.

--Having checked the level, make sure that D2 2028
the travel of the float (G) is 8.5 mm., : L. G05
adjusting if necessary the limit stop (A). :

-=If the fleat (G) is not in the correct

position, alter the position of the ton- Fig. 46 Float Level Adjustment

gue (L) to achieve the correct measure-

ment, making sure that the contact tongue (Lc) is at right angles to the axis of
the needle (S) and does not have imperfections on its contact face which might
influence the free movement of the needle.

--Check that the flcat (G) hias free movement on its pivot.

Warning. Should it be necessary to change the float needle valve (V) make cer-
tain that the new valve is screwed in fully into its housing, fitting in a new
retaining washer and repeating the level check.

Idle Speed Adjustment and Butterfly Valves Synchromization.

If the engine runs irregularly or stalls, it is necessary to adjust the idle speed;
this should be done with the engine warm after having made certain that the igni*
tion equipment and spark plugs are in good conditionm.

Proceed as follows:

--Remove the air filter and detach the control lever 7 (fig. 48) of the throttle
butterfly relay lever.

~--Close completely all the screws 4 (fig., 47) and unscrew each by two turns.
—=Unscrew by one turn the slow running adjustment screw 3 of carburetors 1 and 2.
Carburetor 1 is regarded as the nearest to the water thermostat.

-==With the engine running, open the slow running adjustment screw 3 of carburetor
No. 3 until the engine is running at 900-= 950 rpm's. The use of an independent
electric revolution counter attached to the ignition svstem and grounded to the
engine is recommended.

--With the motor-meter svnchronizing gauge appliedto the intake of the econtrol
gide of carburetor No. 3, adjust the air aperture until the little float is half-
way up the sight tube.

-=Apply the synchronizer tu the intakes of the control side of the remaining car-
buretors, and check that the float oscillates in the same position. Any variatiom
should not be either above the upper line or helow the lower line.

-=1f the float is not withinthese limits, loosen the nuts & (fig. 48) which will
move the butterfly cont+nl lever until the fleat is in the correct positiom.
Should the engine spoed chanre, it is necessary to return to the original setting
by manipulating screw ] of crrburetor 3. Tighten the nuts controlling the posi-
tion of the butterfly control lever making sure that this does not produce a
tightening of the control.
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butterfly valves.

1.8ynchronizing gauge (Moto-meter);

2 ,Butterfly control rod; 3.Idle speed
adj ustmat screws; 4.Idle speed mixture
adjustment screws.

Fig. 48 Adjustment of butterfly valves
at carburetors 1 and 2.

5.Butterfly valve control rod attach-
ment block:; 6.Lock nuts; 7.Butterfly
valves relay lever.

Diagnosing Carburetor Operations Malfunctions and Relative Remedies

Engine Will Not Start (With cold engine)

Possible Causes

1) Starter Control does not open
completely.

2) Obstructed starter jet.

3) Fuel does not arrive to carburetor.

Remedies
1) Check the starter circuit unit.
2} Dismantle and clean jet.

3) Check pumps operation, check filters
and whether tanks are empty.

Engine Will Not Start (With warm engine)

Possihble Causes

1) Faulty idle speed adjustment.

2) Engine overheating causes rapid
evaporation of the fuel in the
carburetor bowls, with the vapors
trapped in the delivery tubes
causing a vapor block.

3) Starting unit does not close down
completely.

Remedies

1) Adjust the idle speed unit.

2) Start engine while pressing acceler-
ator pedal fully until the wvapor
blockage is eliminated.

3) Eliminate the cause of the irregular
closure of the starting unit,
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Irregular Idle Speed

1)

2)
3)

Possible Causes

Air leaks between the carburetors
and the intake tubes gaskets.

Idle jets clogged or loose.

Butterly throttle wvalves do not
return to idle position due to
sticking of the shaft or of exis-
tence of free play in the control
joints.

Remedies

1) Tighten the carburetor fastening
nuts, check that the carburetor
mounting flanges are not deformed.

2) Remove jets and blow clean along
with related internal tubing.

3) Check the acceleration control
levers alignments, Check that the
throttle valve guide shafts rotate
freely.

Flooding and Loss of Fuel

1)
2)
3)
4)

5)

Possible Causes

Imperfect seating of a needle valve
due to wear or dirt.

Faulty float. (Deformed or damaged)
Uneven fuel level in carburetors.

Seizing or wear which impede the
regular movement of the fleat.
Abnormal fuel feed pumps pressure.

Remedies

1) Check for dirt between the needle
and the valve seat, otherwise replace
valve.

2) Replace float.

3) Adjust level, according to instruc-
tions on pageé6d .

4) Check.

5) Check presgure: must be 0.25 <%=
0.30 Kg/fem®“.

Engine Lack s Pickup and Speed

1)
2)

3)

4)

3)

Possible Causes

Incorrect fuel level in one or more
carburetors.

Faulty synchronization of carburetor
controls,

Faulty adjustment of carburetor
operation with butteriiy throttle
valve partially open.

Incomplete cpening of butterfly

throttle valves under full acceleration.

Clogged fuel fiiters (pump filters,
tanks and carburetors).

Remedies

1) Adjust level according to instruc-
tions on page 6.

2) Check synchronization with proper
instrument.

3} Check,

4) Check.

5) Clean accurately,
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Possible Causes

1} Starting unit remains partially
engaged.

| 2) Imperfect seating of a needle valve.

3) Deformed or damaged float,

4) Faulty gas level,

5) Altered or loose fast running jets.
6) Incorrect air correction jets.
7) Clogge d air intake filter element.

Remedies

1)

2)
3)
4)

3)
6)
7)

Verify.

Replace the wvalve.

Replace the float.

Adjust level, as per instructions on
page 64,

Check and eventually replace.

Check and eventually replace.

Wash with gas and blow dry from the
inside. Eventually replace.

Ignition Knocks When Releasing Acceleration Pedal and Engine In High RPM's Operation

Possible Causes

speed circuits, lean mixture.
2) Unsynchronized carburetor throttle
openings.

slightly open.
4) Clogged progression jet(s).
5) Carburetor fuel level low.
6) Worn or wrong type of spark plug.

7) Adr le ak i exhaust intake tubes.
8) Faulty adjustment of exhaust valves.
9) Irregular igniticn timing.

1)} Irregular or fauity adjustment of idle

3) Lean carburation when throttle plates

Remedies

1)
2)
3)
4)
5)
6)
7)

8)
9)

Adjust idle circuits of each
carburetor.
Synchronize all carburetors.

Check carburation at 1500 ==2000 rpm's.

Check.

Bring up to prescribed level.
Replace with correct type/range of
spark plugs.

Plug up any air leak.

Check wvalve adjustment.

Check timing of distributors.

Crankcase Ventilation System and Unit

Description

The system shown in figure 49 is intended to reduce the pollution of the atmosphere
caused by the crankcase gases escaping to the atmosphere in populated areas and

in the presence of heavy traffic.

Operation

When the car speed is low (throttle practically closed) the depression in the
calibrated tubes 1s at its maximum and there is no depression in the air intake;
The pressure limiting valves are therefore closed.

The two tubes fixed to the inlet manifold breathe the gas and oil fumes from the
crankcase and feed them to the combustion chambers wvia the inlet wvalves.

A small hole in the pressure limiting valves prevents the depression (low pressure)

in the crankcase fron becoming too great should the engine be rummning at low
speeds for a long time, and therefore avoiding oil being drawn into the inlet

manifolds.




When the car speed increases, the pressure in the calibrated tubes decreases, the.
crankcase pressure increases with the pressure in the air intake. This causes
the limiting valve to open, allowing the crankcase gases to be sucked in via the
carburetors to the combustion chambers.

Fig. 49 Crankcase Ventilation System Diagram

1-Engine Block pressure limiting wvalve; 2-Calibrated intakes to the induction
manifold; 3-Connecting tube from crankcase to pressure limiting valve;
4-Ventilation and blow-by assembly; 5-0il drain tube from breather to sump;
6-Lower ventilation tube.
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Type

Driven plate

Clutch plate lining external diameter
Clutch plate lining internal diameter
Driven plate thickness (not under load)

Driven plate thickness (under 500 Kg.
load)

Wear limi ts of linings

Out-of-roundness limits of disec side
surface s

Engagement and disengagement mechanism

Pedal fre eplay in relation to the
distance between thr disengagement
sleeve and the friction ring

Length of travel of the vluteh disen-
gagement control flange, corresponding
to a disengagement travel of the
pressure plate of 1.4 rm,

Disengagement contrcl

Dry, single disc

Elastic with damper springs
228.6 (9") mm.

155 mm.

8.2 mm.

7.6 + 0.2 (*) mm.

1mm.

0.15 mm., (maxmimum limit)

Diaphragm spring

20 = 25 mm.

Mechanical

from the face.

*With driven disc under 500 Kg load, the two disc faces must be parallel within a
tolerance of 0.15 mm. and must rotate freely when pressure disc is 1.3 mm. away




Description

1

The clutch is of the dry, single plate type with a diaphragm spring.

The pressure needed on the pedal to disengage the clutch is noticeably decreased
by helper spring 6 (fig. 51) which acts as a servo control (or assistance spring)
on the pedal itself when disengapging.

Diagnosing Clutch Operation Malfunctions and Related Remedies

Noticeable Noise When Pedal Is Depressed

 Possible Causes Remedies
1) Throwout bearing excessively worn 1) Replace bearing and bushing.
or lacking lubrication.
2) Insufficient free travel play at 2) Adjust free play travel at clutch
clutch pedal. pedal.
3) Excessive play between driven disc 3) Replace driven disc or shaft.
hub and clutch shaft.
4) Broken, weak, or unhooked pedal 4) Replace or hook up spring.
return spring.
5) Insufficient lubrication of the 5) Lubricate or replace if worn.
flexible clutch control cable.
6) Pressure plate faces damaged. 6) Replace entire unit.
Clutch Pulls
Possible Causes Remedies
1) Driven disc hub does not travel 1) Eliminate cause of obstruction. If
freely on clutch shaft. the fault continues, eliminate the
faulty part.
2} Worn pressure plate and flywheel. 2) Check and replace 1if necessary.
3) Sticking of control mechanism. 3) Identify the cause and eliminate it.
4) Driven disc linings worn (with rivets 4) Replace the driven disc (resurface
rubbing against the flywheel or the or replace the flywheel).
pressure plate).
5) Seized crankshaft bearing. 5) Check and eventually replace.
The Clutch Slips
Possible Causes Remedies
1} Insufficient pedal return due to 1) Ascertain the cause and readjust the
lack of play. play.
2} 0il or grease on the flywheel and 2) Thoroughly clean the flywheel and
on the driven disc linings. disc linings, if the driven disc
is impregnated with oil, replace it.
3) Badly worn or scored drivem disc 3) Replace the driven disc.
linings.
4) Damaged disengagement mechanism. 4) Check and eventually replace.
5) Defect ive diaphragm spring. 5) Check and eventually replace.
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The Clutch Vibrates

Possible Causes

1) Faulty or unbalanced mounting of
clutch.
2) Driven disc unbalanced due to wear
or lining damage.
3) Engine crankcase bearing deteriorated
or loose.
Excess ive play in main and thrust
bearing (mgine).

4)

Remedies

1) Check and adjust according to reference
data.

2) Check; 4if still in good condition check
the linings and the damper springs.

3) Check and replace if necessary.

4) 1f play is excessive, replace.

Abnormal Wear of Driven Disc Linings

Possgible Causes

1) Insufficient pedal free trawvel.

2) Driver keeping foot on clutch pedal
during driving.

3) Excessive slipping of the driven

disc at starting and during shifting,.

Remedies i

1) Adjust pedal free play.

2) Place foot on pedal only during
operation of clutch. Replace damaged
parts.

3) Avoid slipping of the disc.

The Clutch Does Not Disengage

Possible Causes

1) Excessive pedal free play.

2) Misaligned driven disc.

3) Driven disc hub does not travel
freely on the control shaft.

4) Seized engine crankshaft bearing.

5) Driven disc linings stuck to fly-
wheel or on the pressure plate due
to long storage of car with gear
engaged.

Remedies

1) Adjust pedal free play.

2) Restore alignment or replace disc.

3) Ascertain cause of sticking and
eliminate it; if necessary, replace
driven disc.

4) Replace the bearing.

5) Engage first gear, push the car with
clutch pedal at lowest point and re-
lease it at regular intervals.

The Clutch Drags

Possible Causes

1) Throwout bearing support sleeve does
not travel freely on its guide due
to excessive driven disc linings dust
or dirt deposits.

2) Pedal stuck in the bushings or travels
incompletely.

3) Engine idle speed too high.

4) Driven disc axially misaligned.

Remadies

1) Inject oil and kerosene on the clutch
shaft. Eventually dismantle the
clutch.

2) Dismantle the clutch pedal shaft and
eliminate the sticking of the travel.

3) Adjust the idle speed.

4) Recenter or replace the disc.
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Repailr Instructions

Pedal Free Play Adjustment

The pedal travel free play is 25 mm, corresponding to the 2 mm. clearance (fig. 51)
existing between the sliding sleeve and the thrust bearing face of the clutch
engagement control flange. Before adjustment, check that the pedal cable travels
freely in its cover and that all other clutch mechanisms are nmot sticking during
cperation.

The adjustment is carried out by loosening the lock nut 2 (fig. 50) on the adjustment
rod 1 and unthreading the forked shaft 3. Rethread 3 until pedal travel free play
is 20 = 25 mm. Retighten lock nut 2. If pedal travel free play decreases to less
than % the distance before its maintenance period (every 10,000 Km.), it will be
necessary to readjust it to the prescribed values in order to avoid high wear on

the discs and the possibility of slippage at high rpm's.

In order to completely disengage the driven disc, the pedal must travel 130 mm.
excluding the 25 mm. of travel needed to recover free travel.

Fig. 51 Clutch
1.Clutch disc; 2.S81iding sleeve;
3.Diaphragm spring: 4.Disengagement lever.
g ey ‘
|
i
; = 1
__/
- i
N\ (
3 \\ - o
N\
it
i
| £
s ; 3 Fig. 50 Clutch Control Diagram
- N ! . Adjustable control rod; 2.Locknut;
gﬁk J.AdJusting fork; 4.Helper spring
e 3 pivot; 5.Helper spring bracket;

6.Helper spring; 7.Relay lever;
8.Flexible control; 9.Lock nut on
flexible cable,
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Removal of Clutch

In order to work on the clutch, with the engine in the car, execute the following
cperations:

==Lift the rear of the car, rest 1t on supports, remove left rear wheel.

--Remove the rear stone guard by removing the retaining bolts from the chassis,
--Drain the oil from the clutch housing through plug 4 (fig. 55).

--Disconnect disengagement lever 4 (fig. 51) from the control pedal.

—-Disconnect flexible cable 8 from relay lever 7 (fig. 50) and disconnect assistance
epring 6 at the top.

--Unscrew all clutch housing coupling bolts from the intermediate housing.
--Disconnect the clutch housing together with the complete acuating gears.

--Mark reference points on the clutch cover and clutch 12 so that they may be
replaced in the same position in order to avoid altering the balance (fig. 553).
--Unscrew the clutch cover bolts and remove pressure plate 13 (joined to the

clutch cover) and the driven disc 17 (fig. 55).

For the removal of the actuating gears, roller and ball bearings, and spacer washer,
remove cover 5, unscrew ferrules 6-7 and remove the gear housing 8 from the clutch
bell housing (fig. 55).

Check of Clutch-Flywheel Assembly X

If their working surfaces display o0 5
noticeable acratches, etc., replace
or resurface them with the greatest
care in order to remove as less
material as possible (maximum allow-
able is 1 mm.).

The resurfaced surfaces must be
extremely smooth and perfectly
parallel at the crankshaft contact
plane.

Driven Disc

—-Check the wear of the friction
surfaces and their rivoting.

--1f the wear is above the listed
limits, replace the disc,

--Check that the hub slides freely
on the clutch shaft, without exces-
sive play.

-=With a gauge, check the cen-
tering of the lateral lining faces

by mounting the disc on the proper Fig.52 Clutch support disc unit check
mandrel, diagram.

To check the pardllelism of the two S= B.2 mm.:ring thickness for clutch unit
disc faces, mount the clutch on the check.

flywheel and measure the distance Y= 351.1 mm.: value to be arrived at during
between the flywheel and the pressure clutch unit check.

plate at different points along its D= 8 mm.: disengagement travel.
circumference. U= & mm.: maximum allowable movement with
If the difference is over 0.15 mm. worn driven disc linings.

replace the disc and check the F= clutch disengagement flange direction

spring assembly of the hub. of movement.
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Pressure Plate

If the working surfaces exhibit noticeable scratches, it is advisable to replace
the complete unit, along with its cover. Substituting the complete unit allows
to have a total dynamically balanced assembly to be reinstalled.

~=Check the working operation of sliding sleeve 2 (fig. 51) and the disengagement
ball bearing.:

~-Before reinstalling the clutch unit into the car, place the clutch cover on a

flat surface (to duplicate the engine flywheel surface). Place a ring 8.2 mm, thick
(fig. 52), which duplicates the driven disc; then with a 500 Kg. pressure on the
clutch disengagement flange in direction F, submit the unit to four .gear disengagements.
In the above operation, check that:

—-In one ge ar disengagement D'.(fig. 52), its travel of B8 mm. corresponds to a
disconnecting distance of the pressure plate of 1.4 mm.

--1f different measurements than the above are noticed, it is necessary to replace
the pressure plate and the clutch cover unit.

-=The friction ring surfaces of the clutch disengagement tontrol flange must be

free of damage.

Replacement of Clutch

The diaphragm spring and the pressure plate ring unit is supplied already balanced
as well as the friction disc. Thus their replacement will not present any balancing
problems.

1f the flywheel meeds resurfacing (maximum allowable amount of metal to be removed =
1l mm.), ensure that the reworked surface remains perfectly parallel to the crank-
shaft support surface.

Reinstallation of Clutch

Before rein stalldng the clutch, check the working operation of the elutch shaft 15
ball bearing and its position on the engine crankshaft (fig. 55).

~=Lubricate the sliding hub which carries the disengagement bearing and mount it in
ite fixed guide in the clutch bell housing.

—-Mount the pressure plate 13 guide pegs on the flywheel if it has been resurfaced,
and tighten the bolts to the crankshaft (4 Kg. torque).

—-Mount the clutch to the flywheel, with the driven disc centered with shaft 15
temporarily remved from gearing 9 of the control unit. Check that the reference
marks between the pressure plate and flywheel correspond and torque the retaining
bolts to 4 Kg.

--Fasten bell housing 10 to intermediate housing 11, removing cover 5 if necessary
to rotate shaft 15 to facilitate the engagement of the grooved hub of the driven
dise. '

--Reattach the starter motor and all previously removed disengagement control units.
 —=For the reattachment of the control group, when it has been removed, follow these
operations:

—-check that the adjustment shims of the central pinion shim adjustment are in good
condition;

~-glide the shims on the two hubs, with the oil grooves facing the sides of the pinionm,
well lubricated and place the three gears in their proper places;

--evenly spread Hilomar paste to the contact surfaces of cover B to the bell housing
and tighten the bolts to 4 Kg. check that the axial movement of the central pinion

is 0.15-= 0.25 mm. ;

-=torque ferrule 7 at 13 Kg. and ferrule 6 at 20 Kg.

--mount cover 5, mating the surfaces covered with Hilomar paste and torque the
retaining bolts to 2.5 Kg.
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GEAR BOX

Characteri stics and Data

Diagnosing Malfunctions and Related Remedies

General Information. .

Instructions for Repairs
Removal of the Unit from the Car .
Disassembly of Gear Box . . . .
Synchronizer Rings . . : . :
Checking and Rebuilding . - -
Reassembly of the Gear Box . .

Gear Box Controls

Adjustment of Control Lever . . .

Characteristics and Data

« PE. 76

. pg. 77
- - . pe. 79
. pg- ?9

. . 'PE.. ?g

- pPE. 79

. pg. 8O

. « PE- EU

- pg. 82

. . PE- 33
. . . . PE. 33

Gears

5 forward - 1 reverse

Gear Types: 1-2-3-4-5 speeds
Teverse gear

Permanently engaged helicoildal gearing.
Direct gearing.

L-sPrinE ring synchronizers

1-2-3-4-5 speeds.

Radial clearance between needle

roller bearing races and mounted gears.

0.024~0.05 mm. Maximum limits = 0.10 mm.

Axial clearance between mounted gears
and surfaces.

0.07 < 0.10 mm.

Gear contact clearance.

0.03-= 0.04 mm.

Roller and ball bearings radial free
clearance.

Maximum limits = Q.05 mm.

rreieaxir
Ball bearings axial free clearance.

Maximum limit = 0.50 mm.

Bhafts alignment.

Maximum allowable tolerance = 0.025 mm.

=

Lubrication oil pump
Lubrication ofl: type
quantity

Gear type.

Shell SPIRAX HD90 or EPS0
4 liters
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Gear Box Ratios

(tear Box Ratios fiear Heduction Ratios: Overall Gear Ratios
1 27 x 33 Using 16 x 58 Final Drive
1*] 40 : 13 3.075 . 1° 3.76 i et
2-1 36 : 17 2.117 2° 2 59 1 et
+ . 3 2° 9.38 : 1
3q 32 : 21 1.524 3! , 1.862 3 B76 : 1 :
4. 2: : 24 1.125 ar 1.375 4 4.99 : 1 "
5| 24 : 28 0,857 5° 1.048 3.80 : 1
RM,| 40 : 15 2,667 R.M, 3.257 RM. 11.82 : 1 |

Diagnosing Malfunctions and Related Remedies

Noisy Gear Box

Possible Causes Remedies

1) Excessive engagement clearance be- 1) Overhaul transmission and replace
tween engaged gears. worn gears,

2) Worn gears, bearings, and synchro- 2} Overhaul transmission and replace
nizer rings. worn units,

3) Out-of-center input and output shafts. | 3) Check out shaft alignment and even-
tually replace.
4) Insufficient oil level in the gear ' 4) Add oll to predetermined mark.

box.

Difficulty and Harshness in Gear Engagement

1 Possible Causes Remedies
1) Deformation of gear shift lever. 1) Dismantle, eliminate cause of trouble
or replace lever.
2) Sticking of the shafts in their gear 2) Check out. ]

box supports.
3) Sliding sleeves travel blocked due to 3) Check out and replace damaged parts.
rough surfaces. .
4) Use of unspecified lubricating oil. 4) Drain and flush out; replace with
; oil Shell SPIRAX HD90 or EPBO0.
5) Defective clutch disengagement release. | 5) Check out.

Spontaneous Gear Disengagement

Possible Causes - Remedies ___T
1) Erratic engagement actionm. 1) Engage low gear fully before releasing
clutch pedal.
2) Worn engagement teeth on. sliding 2) Check out and replace worn units.
gleeve s @ on worn Eears.
3) Worn synchronizer rings. 3) Substitute.
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9 Fig. 55. Gear-box, Rear Axle, and Differential

; Sectional View.
1. Gear box-differantial oil filler plug , 2, Gear box-differential 9il drain

plug, 3. Engine oil drain plugs, 4. Clutch housing 92il drain plug, 5. Clutch
return housing cover, 6. Ferrule, 7, Ferrule, 8. Clutch-drive gearing support
case, 9. Drive gearing, 10, Clutch bell-housing, 11, Intermediate housing,

12. élutch cover, 13. Pressure plate, 1lL. Engine flywheel, 15, Clutch shaft,
16. Flywheel to crankshaft fastening bolts, 17, Clutch driven disc, 18. Semi-
axle flange, 19, Flange fastening bolts, 20, Bearing support side covers,

21, B earingrpreload washer, 22, Ring gear positioning washer, 23, Gear box
rear cover, 2L. Ferrule, 25, Ferrule, 26, Drive shaft, 27, Output shaft,

- 28, Gear box case, 29. RPM counter unit, 30, Differential ring gear, 31. Ring

gear pinion, 32, Ring gear to differential fastening bolts, 33. Plate-ty pe
differential, 34. Differential cove r, 35, Flates, 36. Top cover, 37. Qear box
case lower cover, 38. B all bearing, 39. Ferrule, 4O, Roller bearing, Ll. Spa-
cer, L2, Guide body, U3. 2nd and 3rd gears mounted gearing, 4L . Spacer,

L5, Spacer, L6, Spacer, L7. Crankshaft, 4B. Clutch ball release vbearing,

L9. Engine oil cover, 50, Clutch alignment pin, 51. Gear box control shaft .
51K, Gear-box oil pump gesring,
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General Information

The gear box has five forward, all synchrenized gears, and one reverse gear. The
forward speed gears are always in contact via helical gear-teeth design to insure
maximum qui et runing.

The engagement of the reverse gear occurs through the displacement of a sliding
straight-cut gear.

The bear box is placed in a transverse rear position in relation to the longitudinal
axis of the car. It is made up of the following unitsa:

—--Main box, cast in "silumin," which houses all pear box components.

--Engine oil sump, which is an integral part of the bear box and is laterally
located to the longitudinal parallel axis of the gear box itself.

The engine is fastened to the oil sump and the oil for its lubrication is completely
separated from that of the gear box.

-=The housing for the rear axle and differential, also integral to the gear box,

is situated parallel to and behind the longitudinal axis of the gear box.

==Clutch bell housing and clutch control gear units are located to the extreme

left of the gear box.

--Right side cover for rpm counter and for forced oil delivery, for lubrication

of the gear box are fastened to the opposite side.

--Lower cover for the closing of the gear box assembly and reassembly opening.
--8witch for reverse gear light with rear gear engaged and exterior lights turned om.

Instructions for Repairs
Removal of the Unit from the Car

To carry out this operation follow the instructions listed on page 19. The gear
box/rear axle group must be removed together with the engine.

Disassembly of the Gear Box

For this disassembly and the removal of the differential carry out the following
operations:

--Place complete engine and clutch unit on rotating stand AV6l7 and drain the gear
box oil from tap 2 (fig. 55), drain engine from taps 3 or remove cover 49, drain
control gears oll through tap 4. :

=-Proceed to the removal of the clutch and control units carrying out the operations
described on page 74, under "Clutch."

--Disconnect the torsional damper from the engine crankshaft. Remove bolts 16, and
cover 11 with the oil pump, by unscrewing the bolts that hold it to the gear box.
--Disconnect the engine from the gearbox housing.

--Check the clearance between the teeth of the differential cylindrical coupling.
Normal clearance is 0.03== 0.04 mm. When it exceeds 0.12 mm. due to gear teeth wear,
it is advisable to replace it.

--Remove flanges 18 from the planetary gears unscrewing bolts 19.

--Also remove from the differential housing the two side covers 20 keeping them to-
gether with their respective spacer washers; washer 21 for the conical roller bearings
pre-load, and washer 22 for the ring gear positioning.

—--Remove cover 36 from the differential housing; check the alignment between the
differential pinion 31 and the ring gear 30 and remove the differential group as a
unit.

--Turn over the housing and remove side cover 23 and lower cover 37.
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--Remove three-part gear box control lever, removing the pivet connection from the
housing.

--Loosen the bolts that fasten the smaller and larpger gear forks to their respective
levers and remove first the first and reverse gear forks then the second and the
third gear, making sure that the stop ball bearing, and the first gear small fork
do not fall into the housing.

--To remove the fourth and £ifth gear lever first remove the bolt that fastens the
lever's guide bushing.

--Check all surfaces fer axial clearance of all disengaged gears.

--Engage fourth or fifth gear and reverse and unscrew ferrule 25 on the input shaft
26 and ferrule 24 on the output shaft 27. Ferrule 24 has a left hand thread.
——Remove the sliding reverse gear pinion and its shaft.

--Lightly push out tlhe output shaft toward the ball bearing thus removing the two
rpm counter unit stop half-rings and slide the shaft out of the clutch side.

--From the side opposite the clutch unit, remove the input shaft.

—-Remove all other transmission units from the gear box.

Synchronize r Rings

Gear engagement synchronization is presented in fig. 56 with the particular operating
units. Sliding sleeve 8 is internally geared destined to engage on the top of
synchronizer 5 of the gearing, connecting it to the dragging body 6, then to the
shaft. The synchronizer spring ring 2, during the movement of the sliding sleeve,
gradually adjusts the engine rotation rate. Actuated by sleeve 8, the synchronizer
ring is dragged until one of its ends, during either acceleration or decelleration,
engages against the guide ring 3 thus producing a rotating effect which produces
rapid synchronization.

At the end of this action, the synchronizer ring is eccentrical and the area of
major thickness faces the surfaces opposite the two points of the ring.

The synchronizing action ends when there is no longer any difference in velocity
between the sliding sleeve and the dragging gear.

In these conditions, the final movement of the sleeve will occur with a slight force
until its seating within the engagement gearing of the gear unit.

With engagement completed, the synchronizer ring is released internally within the
sliding sleeve allowing the securing of the engaged gear.

Checking and Rebuilding

~~Wash all partswith kerosene and blow dry with compressed air.

-~Check that the case and covers are not cracked, and that the seats of the roller
bearing external cages are free of lines and wear.

--Ascertain that the roller and ball bearings are operating freely without load.
If noise or difficulty in rolling is notice, due to wear, replace them.

--Check that gear teeth surfaces are free of seizure or wear marks, or niches.

The surfaces must ke smooth and the gear contact area be uniform and extending to
the total length of the gear tooth.

--Make sure that the travel surfaces of the bearings and the mounted gear cages on
the input and output shafts do not show abnormal wear, and that the side movement
does not exceed the listed limits,

--Check the wear of the sides of the sleeve grooves and the gear control forks.
--Make sure that the contact surfaces of the mounted gears and the spacers do

not show wear or seizure marks and that their side clearances do not exceed the
maximum limits listed on page 76. To check side play, especially when replacing

a particular gear, it is advisable to assemble all related units on the correct
shaft, while outside of the housing.

Then tighten ferrules 25 and 39 of the input shaft to 13 Kg. torque, and the output
shaft to 20 Kg. torque (fig. 55).
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Fig. 56 Synchronizer Group Assembly Clearances
1-Fork; 2-Spring ring; 3-Guide ring; 4-Roller cage for mounted idler geara;
5-Dragging body; 6-Guide core; 7-Elastic stop ring; 8-Sliding sleeve.

--Examine the external conical surfaces of synchronizer ring 2; new rings exhibit
surfaces with noticeable irregularities which allow a premeasured appropriate wear
desired for proper seating and long life. They should not exhibit excessive wear,
scores, or overheated areas. The synchronizer rings have equal characteristics.
==Check that the engagement teeth of the eliding sleeve and idler gear do not exhibit
unevensss or wear which interferes with the engagement.

=-Check that there are no excessive clearances or roughness between the grooves

and the keys of the groove units and that their sliding aétdon on the shafts are not
obstructed.

--Make sure that all lubrication holes in the shafts are clear and that the oil intake
rubber rings at the shaft ends are in good condition.

--Check that all the oil pump units and gear surfaces are in operating conditiom,

and check the wear on the gear bushings and shafts.

-==Check guide rings 3 for any abnormalities.

—Check and prefersbly replace the crankshaft oil seal ring.
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Reassemhly of the Gear Box

—Insert into the housing seat the four externmal rings of the roller bearings and
fasten them with the correct clamps.

--Place roller bearing 38 on input shaft 26 and tighten ferrule 39 to 13 Kg.; then
the external ring of the central roller bearing 40 and spacer 41.

--Place into the housing the complete group made up of the idler gears, of the fourth
and fifth gears, with its races, needle roller bearings, synchronizers, and the

guide core 42 with the sliding sleeve and the gear engagement fork. Then insert also
the fixed gearing of fourth and fifth gears.

--From the opposite side of the clutch side of the engine, insert the input shaft

and gradually slide the individual units on it, making sure to align the grooves

of each unit with the shaft serrations, since the assembly must be free of pressure
or force.

——Screw in ferrule 25, then torque to 13 Kg. with tool 175 AS 5568 after having

also mounted the output shaft.

--When assembling the output shaft 27, insert the spacer washer 44 attached with

some grease to the ball bearing, unless the assembly is done with the housing in

a vertical position.

--In sequence, insert the reverse gear, the guide core with sleeve, the idler gear

of first gear with race, the needle roller bearings, the synchronizers, the spacer
washer 45, and the central roller bearing.

-==Insert then the pinion 31 of the differential bevel coupling assembly with the
higher hub facing toward the roller bearing, the fixed gearing group of the fourth
and fifth gears, and the complete second and third gear unit made up of the second
and third idler gears, the needle roller bearing races.and synchronizers, and the
guide core with the sleeve and spacer washer 46. Press in the roller bearing last
on the shaft.

--Insert the output shaft from the clutch side, making sure that all grooves and
serrations are properly seated as described for the input shaft. Insert the rpm
worm gear 29 with its two stop washers.

--Assemble the sliding reverse gear pinion on the proper shaft and fastenm it
carefully with a snap washer and bolt.

—-At this time, engage fourth, fifth and reverse gears and tighten ferrule 24 to

20 FKg. and ferrule 25 to 13 Kg.

--Again recheck that all idler gears axial clearance is within 0.07-=-0.10 mm. and
that the as sembly rotates freely.

--Replace, if necessary, the rubber oil retaining rings on the roller bearings keepers
and on the oil tube of the shafts; fasten cover 23, already having its contact sur-
faces spread with a sealing paste. Tighten the nuts to 4 Kg.

==Insert the fourth and fifth gear shaft, than pushing into the houuing the shaft's
guide bushing; fasten it with the proper bolt and sealing paste. Also insert in its
seat the shaft's securing pin.

--Place in their proper seats the three ballg with their related springs, keeping them
in place with the proper tool.

--For alignment of the forks use tool 706 AS 9561 keeping the fourth and fifth gear
shaft (which has an integral fork) oriented in such a way that the tool at the bottom
of the groove remains vertical and free in the other two forks.

=-Tighten the clamp bolts of the above forks and those of the first, reverse, third
and fourth gears, making sure that the gear engagements occur normally and that in
idle gear, the forks do not display side pressure in the sleeve grooves. Then tighten
bolts and safety fasten them with a & msm. thick hardened steel wire.

NOTE: The three shafts only have a niche for the poditioning of the idler gears;
iinder running conditions the uyn:hrunizer ring functions within the sliding sleeve
groove,
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--5eat properly the three coupled gear angapement levers, with the flat washer over
and under and the pivot shaft inserted in its seat.

—Remount the complete differential unit with its side covers 20 and spacer washer
21- 22 in their respective positions. Spread sealing paste on washers and housings
and torque nuts to 4 Kg.

~-Fasten the two semi-axles attachment {langes 18 to the planetary gears, coating
first the washers with a sealing naste and torqueing bolts 19 te 8 Kg.

~-Reattach the housing cover of the differential group coating the contact surfaces
with sealing paste and tighten the stud nuts Z'8 to 4 Kg. and those of diameter ()
mark 10 to 7 Kg.

--Fasten the lower cover of the gear box housing 37 (fig. 31) with its proper
gasket.

—-Attach the intermediate housing 11 with its proper gasket to the engine block

and gear box housing, first making sure that before the bolts are tightened and
that the engagement gearing of the oil pump is properly seated.

--Fasten the starter motor to the intermediate housing 11.

--Fasten the flywheel 14 to the crankshaft 47, torqueing bolts 16 to 4 Kg.

--Follow with the reattachment of the clutch group and control mechanism as described
on page J5under the heading "Clutch," and pour in four liters Shell SPIRAX HD30 or
EPBD oil.

Every 5000 Km. check the oil level and add oil if necessary to required level.
Every 10,000 EKm. drainm all oil after having warmed up the gear box after use.

Gear Box Controls

The gear box controls are operated via a shaft which is connected to the operating
lever which is placed on a fixed chasis support.

The lever is one piece and is pivoted at the support with a ball joint. At the end
of the lever is placed a shift knob with gear shift positions marked om it. The
engagement of reverse gear is possible only by pushing or pressing before placing
it into gear.

Adjustment of Control Lever

Rarely will there be any need to dismount from the chasis the gear change control
shaft support, but at every mounting of the gear box, it is indispensible to remove
the connecting shaft (fig. 57)}.

To determine the exact position of the control shaft, execute the following cperations:
-=Engage third gear.

==Check that the two shaft cardanic joints do not exhibit any free play.

--Place the gear selector lever in third gear position in the gear selector plate

and insert in the proper hole the pin for the connecting of the gear box shaft.

Attach a washer and cotter pin to the pin.

--Move the selector lever to neutral and check to see if it is equi-distant from

the two ends of each gear.

~—=If a difference is noted, make adjustments on sleeve 1 which is threaded both right
and left by loosening lock nuts 2.

—--Again, reengage third gear, remove the two screws which fasten the selector plate
and check that the lateral movement of the gear selector lever in both directions

from a central position is equal,

—-If a difference is noted, loosen only one lock nut of the adjustment sleeve and

move the le ver = necessary. Retighten the lock nut and fasten the selector plate.
——Check that the selector lever position is regular in all gear slots. "
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Fig. 57 Gear box gear shift lever control umit.
l.Adjustment sleeve;2-3.Lock nuts; 4.Reverse gear positiom light switch.
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General Description

-~The unit is made up of a steel case and cover which enclose within their
flanges the cylindrical ring gear with helical gear teething which engages the
drive pinion coupled to the gear-box output shaft. The transmission ratio is
16/58.

--In the rear axle case, besides the planetary and the conical toothed satellite
gears, 1s located a rear wheels limited-slip differential control unit, needed
for stability in curves.

--The limited-slip dififeremtial control unit contains four steel plates on each
side, with front surfaces treated with molybdenum to produce an effective contact
surface.

==The unit is supported within the case. as part of the transmission, by two pre-
loaded conical roller bearings, and by two external semi-axle fastening flanges.
--The unit is lubricated along with the transmission by the same oil.

Characteristics and Data

Type Oscillating shafts
Differential With limited slip unit
Reduction Coupling Helicoidal teething
Reduction ratio : 16/58
Different ial mse bearings 2
Bearing type Conical roller bearings
Adjustment Through spacer washers
Bearings pre-load: measured with 2.BB9=4.030 Kg.

pulley of 200
Pinion and ring gear Coupled

85
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Characteris tics ... continued

.Clearance hetween contact teeth
surfaces

Clearances wear limits
Semi-axle types
Rear wheel base

Lubricating oil

0.03 4 0.04 mm.

0.12 mm.
Oscillating
1400 mm.

Shell SPIRAX HDY90 or EPBO0
4 liters (complete change)

Diagnosing Differential Malfunctions and

Relative Remedies

Noisy Differential

Possible Causes

1) Differential case bearings deterio-
rated or misaligned.

2) Deterioration o ring and pinion
gear tooth surfaces.

3) Excessive clearance between contact
gear teething.

4) Use of non-prescribed lubricant.

5) Insufficient quantity of lubricant
in case.

6) Faulty operation of the limited-
glip unit (worn plates).

Remedies

1} Check pre-loading, replace faulty
bearings.

2) Replace faulty unit.

1) Replace gears.

4) Substitute the prescribed lubricant.

5) Check for leaks and f£ill up to level.

6) Check and replace worn units.

Noise During Operation
"—

Possible Causes

1) Differential case bearings deterio-
rated or misaligned.

2) Semi-axles cardanic joints with
excess ive dearance.

3) Insufficient lubrication of the
various units.

Remedies

1) Check pre-loading, replace faulty
bearings.
2) Replace semi-axles.

3) Check for leaks and fill up to level.

Noise During Release

Possible Causes

1) Excessive clearance between the gear
teeth of the cylindrical coupling.

2) Excessive play in the semi-axles
cardan ic jaints.

3) Differential bearings deteriorated
or irregular.

Remedies
1) Substitute the coupling gears.
2) Replace the semi-axles.

3) Check pre-locading or substitute
the bearings.




Noise While Driving on a Curve
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Possible Causes

1) Worn or deteriorated limited-
slip plates.

2) Lack of clearance between the
various units of the internal
case due to faulty assembly or
seizure.

3) Use of non-prescribed lubricant.

Remedies

1) Dismantle the limited-slip unit
and replace worn plates,

2) Substitute all faulty units and
check their clearances.

3) Replace.

Instructions for Repairs

Disassembly of the Differential

--Mount the ring gear vertically, removing bolts 32 which fasten it between the
case 33 and its cover 34, remove all the differential and limited-slip units;
the planetary and satellite gears and their shafts, the thrust rings, and lastly

the internal and external plates 35.

-=To slide out the internal rings of the bearings from the case halves hubs, use
a universal extractor adapted for the task.

B i
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@ @ Fig. 58 Limited-slip
differential: plate type.
18Semi-axles attachment

flanges;

" 19.Flange fastening bolts;
20.Bearing support side cover;
21.Preload bearing shim;

22 .Ring gear positioning shim;
30.Ring gear;

32.Ring gear fastening bolts;
33.Differential case;

34 .Case cover;

35.Internal and external plates;
52.Tapered bearings;
53.8atellite gears;
54.5atellite gears shafts;
55.Planetary gears.




Checks

—=-Check that the contact surfaces of the pinion drive and the ring gear teething

dre smooth and free from niches and irregularities. When these are present, replace
both units.

-—Check the condition of the roller bearings and see whether the internal and external
rings are still secure in their seating.

==Check the condition of the side covers 20 oil retaining rings, the condition of the
limited-slip differential plates contact surfaces, and the wear on their internal

and external engagement surfaces. If these surfaces are exceedingly smooth, replace
them.

-=Check the condition of the limited-slip pressure rings and of the satellite gear
shafts,

==Check the condition of the planetary and satellite gears teeth and their seating
clearances.

--Check the comdition of the ring gear fastening bolts and of the case bolt holes
threads.

Reassembly

--Place differential case 33 in a vertical position and insert into it the centering
rings, the internal and external plates 35, the pressure rings, the planetaries,

and lastly, the satellites with their shaft.

--Carefully mownt ring gear 30 between the case and cover and fasten it with bolts
32 torqued to 8.5 Kg., and secure them with annealed wire.

--Check that the end clearance between the external contact surfaces of the assembled
differential group remains unchanged, whether replacing the ring gear or the case
itself, so that the ring gears and pre-load bearings alignment does not need to be
readjusted.

—-Install the whole unit into the gear-box case and perform all the operations as
described in the section "Pre-loading of the Bearings."

: Pre-Loading of the Bearings

For the proper functioning of the conical roller bearings, it is necessary that during
assembly they are pre-loaded to the prescribed value.

To obtain the value, perform the following operations:

--During the disassembly of the gear-box the alignment of the sides of the pinion

and ring gear 30 should have been verified; inmsert the assembled differential group

in its seat with the gear box empty and fasten it with its cover 36 (fig. 55).

--On the case, on the side of the ring gear, fasten side cover 20 with its spacer
washer 22 and insert on the planetary gear hub the pre-load measuring pulley 56
(175-A5-5067) , fastened to flange 57 (365-AS-5766).

--On the other side of the case fasten the planetary gear on the differential case
with spacer ring 58 (365-A5-5763), not excessively tightened,with washer and bolt 19,
~--Then attach to the rear axle case instrument 365-C5-5341/a, first turning lever 60
two turns in a counter clockwise direction.

——After mounting, turn the lever in a clockwise direction until a slight drag is noted
when the ring gear is rotated.

The value of the prescribed pre-load varies from 2.88 to 4.030 Kg. Thus, after
applying a weight of 3.5 Kg. (medien value) to pulley 56, it should just begin to

turn slowly.

--Operate lever 60 until this working operation is achieved.

~--Tighten screw 61 and remove the instrument from the case.
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Fig.59 Preloading of the bearings.

19.Flange fastening bolt; 22.Ring gear positioning shim; 56.Pulley (175-AS-5067);
57.Pnlley mounting flange (365-AS-5766); 58.Spacer ring (365-AS5-5763): 59.Tool
365-C5-5341/A; 60.Arm; 61.Fastening nut.

o)
O

—-Insert inte the instrument, with test cone toeol 365-CS-5341/b, the side cover 20
with the external ring of the roller bearing pressed in its seat (fig. 60), making
sure that a good contuct between the contact arm of the gauge and the cover is
established; by rotating the knurled knob of the gauge, turn the decimal and mili-
metric scales indicators to the 0 setting.

--Remove cover 20 and on the test cone attach tool 59 removed from the case; the
scale indicators will complete one rotation which will correspond to the thickness

of spacer washer 21 [fip, G1).

——Fasten the cover 20 to the case with spacer washer 21 and recheck the pre-load.

If the pre-load does not correspond, vary by a hundreth of a millimeter, more-or-less,
the thickness of the spacer washer until obtaining the prescribed wvalue.

——Remove the differential group from the case and proceed to reinstall the transmission.
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NOTE:

--Whenever tool 59 (365-CS5-5341/a) is not available for the determination of the
bearing pre-loading, attach to the case, in place of tool 59, the second cover 20
without the spacer washer.

—Tighten the bolts gradually until obtaining the exact pre-loading.

--Measure exactly with a gauge the distance between the cover and the case and
insert between the a washer of equal thickness.

--Recheck the pre-loading, and vary by a hundreth of a millimeter, more-or-less,
the thickness of the spacer washer until obtaining the prescribed value.

Semi-Axles

The semi-axles are of a single assembly (type LOBRO), each of which is equipped

at each end with a similar cardanic joint made up of large spheres, which can
rotate in either direction, contained within a sleeve housing containing 140 grams
of Molicote BR 2 lubricant.

They do not require periodic lubrication; only when the protective sleeve is
broken must it be replaced, washing the spherical joint and refilling the sleeve
housing wit h the sme quantity with prescribed lubricant.

Removal from Chassis

Remove the cardanic joints bolts at the differential flanges and on the wheel
support shaft, pushing the units mounted at the ends out until each complete
unit is removed.

Checks

Whenever vibraions or noises in the rear part of the car are noted, especially
after long use, check the cardanic joint,

=-1f they exhibit play, replace the complete semi-axles.

--The new semi-axles do not require preventative balancing.

Fig. 60 Zero-setting of gauge.
20.Bearing carrier cover; 62.Tool 365- 63
CS-5341/b; 63.Contact arm.

Fig. 61 Determining Thichness 21 using
tool 365-CS -5341 &'b.
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Characteristics and Data

Steering type: CAM-GEAR

Steering rack

Minimum Steering diameter

11.40 meters

Number of steering wheel turns, lock-
to-lock

3.28

Control pinion bearings

2-support and thrust

Pinion axis inclination

4° 5"

Steering rack bearings

1 guide bushing; 1 adjustable plunger

Pinion clearance adjustment
b

Via spacer washer

Steering rack movement wear adjustment

With plunger, spacer washer and
pressure spring

Tracking rods

With ball joints adjustable at steering
rack, with permanently lubricated
ball jeints at shaft lever.

Front wheel Toe-in (car under statiec
load condition)

2= 3 mm.

Steering box lubricant

Shell SPIRAX EP90;-~0.200 Kg.
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Diagnosing Operation Malfunctions and Related Remedies

Steering Knock

Possible Causes

1) Loose trawl adjustment in steering
rack.

Remedies

1)

Adjust rack travel (pg.96 )

2) Loose steering rack pinionm. 2) Adjust steering rack pinion (pg.96 )
3) Play in ball joints. 3) Replace ball joints on the shaft.
Adjust those on the rack.
4) Faulty wheel adjustment. 4) Check and adjust.
5) Unbalanced wheels. 5) Balance wheels.
6) Faulty tire pressure. 6) Refill to required pressure.
7) Irregularly worn or deformed tires. 7) Check; eventually replace.
B) Shock absorber settings too rigid. B) Check the settings.
Front Wheel Shimmy
Possible Causes Remedies
1) Unbalanced wheels (dynamically). 1) Balance the wheels.
2} Faulty tire pressure. 2) Refill to required pressure.
3) Irregular tire wear. 3) Replace the tires,
4) Play in the ball joints or in the 4) Eliminate the play.
steering.
5) Faulty front wheel settings. 5) Reestablish exact setting (pg. 107).
6} Faulty shock absorbers. 6) Check out the shock absorbers (pg.118/21)
7) Front wheel bearings with excessive 7) Reset to exact clearances.
play.
8) Suspension arms play. 8) Check out the suspension.
Swerving or 5liding in Curves
Possible Causes Remedies
1) Faulty tire pressure. 1) Refill to required pressure.
2) Exessively worn tires. 2) Replace the tires.
3) Unbalanced wheels. 3) Balance the wheels.
. 4) Weakened coil springs. 4) Replace the weakened springs.
3) Malfunctioning shock absorbers. 5) Check their settings.
6) Malfunctioning limited-slip 6) Readjust the unit, substituting
differential unit. the plates.
7) Excess ive dampening action on 7) Search for cause of the dampening
the suspension arms. and eliminate it.
8) Stiffe ning of suspension arms. 8} Readjust the arm or the arms of the

suspension.
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The Car Pulls to One Side

1)
2)

3)
4)

5)
6)

Possible Causes

Different inflation pressure in the
front tires.
Differing wear on front tires.

Faulty setting of front and rear wheels.

Front wheel bearings clearances
inexact.

Deformed coil spring.

Faulty shock absorbers.

Remedies

1)
2)

3)
4)

5)
6)

Bring up to exact pressure,

Check for wear and preferably
replace both tires.

Check the settings.

Reset to prescribed clearances.

Check and replace spring.
Check the shock absorbers.

limits of adherence.

|

7) Abnormal contact of the brake pads 7) Check for free travel on the brake
at one wheel with brake pedal at rest. pistons in their ecylinders (pg. 130).
8) Sticking suspension arm. 8) Check the suspension unit.
: o
Steering Stiffness
Possible Causes Remedies )
1) Low tire pressure. 1) Fill tires to exact pressure.
2) Faulty front wheel settings. 2) Adjust wheel settings.
3) Sticking steering rack within the case. |3) Check steering rack travel (pg. 96-7).
4) Stiffening of steéring controls. 4) Disassemble and check the coupling
action between the steering control
shaft and steering unit.
5) Stiffe ning of suspension uprights 5) Replace sticking uprights.
ball joints.
6) Stiffening ball joint shafts of 6) Replace the spherical shafts of the
tracking rods. lever on the uprights. Rebuild those
on the steering rack. s
7) Steering case deformed due to faulty 7) Check placement and steering case.
placement. ]
The Tires Squeal m a Curve
Possible Causes Remedies
1) Faulty tire pressure. 1) Fill tires to exact pressure.
2) Faulty front and rear wheel settings. 2} Check the setting and correct any
differences.
3) Skidding of rear wheels due to tires' 3) Balance speed of car to radius of

curve.
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Steering

Description

The rack and pinion steering is made by CAM GEAR, and the pinion is inclined by

4© 5', The tracking rods are symmetrical and at the extreme ends of the rack.
Their ball joints are permanently lubricated.

The minimum turning circle is 11.40 meters.

The number of turns of steering wheel, lock-to-lock, are 3.28,

The steering assembly does not require any special maintenance attention apart from
a periodie inspection of the rubber bellows and checking for any oil leaks.

Use S5hell SP IRAX P90, Capacity = 0.200 Kg.

Maintenance

Provided there are no leaks from the steering box, it is not necessary to either
change or fill up with oil.

--Every 10,000 Em. check the bellows for oil tightness; providing they are in good
condition, no further oil level check is necessary.

~-If the bellows are found to be leaking, both bellows should be removed and all the
0il drained from the steering gear prior to refilling with the correct quantity of
oll, without removing the steering gear assembly from the car.

Overhauling

The steering gear assembly should be overhauled when excessive play is found,
inaccuracy of steering and/or excessive steering wheel kick. This operation
requires the removal of the rack and pinion assembly from its mounting.
Checking of components and substitution of any which are found to be faulty is
necassary.

Pinion-Adjustment of Clearance

Refit in its housing pinion 5 and remove spacer 8. Rest flange 7 on the lower
bearing and apply a load of 10 Kg. Measure the distance with feeler gauges between
the steering housing 9 and flange 7 and prepare a spacer having a thickness of
0.05= 0.13 mm. greater than the measured distance. Refit the flange and the spacer
using joint compound, and tighten bolts 6. The pinion should rotate ‘freely without
any sign of end float (axial play).

Steering Rack- Adjustment of Travel Wear

Fit the rack into the rack housing having previouslv lubricated it; fit plunger 14
without spring 15, rest flange 12 on the plunger without spacer 11 and gradually
tighten bolts 16 until pinion 5 can be rotated in each direction by 180#

with a light pressure. Measure the distance between rack housing 9 and flange 12
with a feeler gauge and prepare a spacer having a thickness of 0.05=0.13 mm.
greater than the distance measured. Refit spring 15 into plumger 14, spacer 1l using
joint compound and tighten down flange 12. Check that the pinion can still be
rotated in each direction without any stiffness,

Carry out these operations carefully in order to eliminate the risk of stiffness,
and/or kicks at the steering wheel.
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Rack Bushings

If during the inspection it is found that the rack has play because rack bushings 13
in the housing are worn, it is necessary to contact the suppliers CAM GEAR ITALIANA
o f Gardone Val Trombia.

Tracking Rods

The ball joints which hold the tracking rods onto each end of the rack, are in satis-
factory condition when it is possible to move them through their full angle of travel.
When using a load of 1.5 2.5 Kg. at the opposite ends (0.40=2 0.60 Kg.), in the
event of the ball joints being removed, it is recommended that the lock nut 17 be
replaced, and should be tightened to a torque of 4.5+ 5 Kg.
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: FRONT SUSPENSION

Deseription. .. . . . . . . .
Characteristics and Data . . . . v
Diagnosing Malfunctions. . . i @ .
Removal of Suspension from Car . 2 3 .

Removal of Oscillating Arms from Upright .
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Attachment Bushings of Osecillating Arms to Chasis. L 2 2 e

Ball Joints for Upright Units. . . .

Remounting Suspension to Car § . L .

B - - - - -

Checking and Adjustment of Wheel Conical Roller Bearings Clearance .

Replacement of Bearinps . . p . )

Checking and Adjustmenc of Wheel Settings .

Camber . i i . . P ; i .
Toe=In . w : g i . i i :
Caster F : i ; . : & i ;
King-Pin Inclinatin . i ; i 3 :

Description

The suspension is by independently strung wheels using upper and lower transverse
wishbones, coil springs. telescopic hydraulic shock absorbers and a transverse

stabilizer bar (fig. 83).

The wishbones are joined tc the front suspension urrights, using twe ball joints,
The inner ends are fixed to the

their housings being attached to the wishbone,
chasis via rubber bushincs.

The bushings do not require reriedic Iubrication.
Every 5,000 Km, grease the front suspension upright joints.

Characteristics

and Data

PE.

PE-

* PE.

FE-

PE-

PE.
PE.

PE-
PE.
PE.
PE.
PE.
PE-

PE.
PE.

100

100

101

104

104

104

105
105

105
106
106
107
107
107

108
108

Tvpe

Independently strung wheels with hydraulic
shock absorbers and coil springs.

Stabilizer bar
Diamete r

Transverse, mounted on rubber mounts.

16 mn.

Upper and Lower oscillating arms
Chasis connection
Upright connection

Via forks and elastic bushings

Via ball joints
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Suspension Uprights
Fing-Pin inclination
Caster*

Caster adjustment

Wheels
Camber ineclination
Inclination measured at wheel hase
Inclination adjustment
Toe-In (%)
Toe -In adjugment

Wheel bearings

Suspension Settings with Loaded Car
Ground clearance

(*) Car in Statie Laden Condition

9 30"

40

Permanent adjustment (to chasis #01116)
Via shims (from chasis #01118)

Min, +H0° 15"-= Max. +0° 30"

Min. 1.55< Max. 3.10 mm,.

With shims

2= 3 mm.

Via adjustment of steering lateral
arms length

Shell ALVANIA EF2 Grease

2 people + 20 Kg. of baggage
125 mm.

Full of fuel, 2 people and no baggage

Suspension Springs
Spring free height
Static load
Spring height under 407 Eg. load
Minimum admissable weight in
reference to spring length of 197 mr.
Wire diameter
Internal spring dicmeter
Flexibility
Spring widing direction

Note:
matrked with different colors at the coil.

The springs are identified and separated according to their load and are
During reassembly make sure that the
springs are matched according te their ceoler markings.

319 mm.
407 Kg.
197 mm.
390 Kg.

12.5 mm. 1
7.5 mm.
mm. fKg, 0,3
Right

NHagnosing Operating Malfuncetions and Relative Remedies

Wheel Bounce

Possible Causes

1} TFlattened tire causcs rough braking.
2} Unequal tire pressvre,

3} Unbalanced wheels.

4) Weakened helicoidal szr:ings.

5) Malfunetioning shock clisorber.

FEemedies

} Heplace tire.

) Check and refill to correct pressure.

) Check and balance.

) Replace the springs.

) Check shock abosrber operation on the
unit and adjust if necessary.

L W N

Ti

res Excessively Worn

Fosslinle Causes

1} Faulty wheel inclination.
2) Faulty wheel toe-in.
3) Irregular tire pressure.

Flemedies

1) Check.
2) Check.
3) Check and refill to correct pressure.
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Tires Excessively Worn (cont.}

4)
5)
6)

7)

8)
2

Possibkle Causes

Excessive acceleration speeds
High speeds on rough surface roads.
Excess ive sheel bearing play.

Wheel wobbling.

Exaggerated use of the brakes.
Excessive skidding on curves.

7)

8}
9)

1 Remedies
4} Acceleration must be progressive.
5) Control speeds.
6} Check clearance and lubricate bearings

with Shell ALVANIA EP2 Grease
Examine to identify what is contribu-
ting to the wobbling.

Reduce the use of brakes.

Eliminate the skidding by reducing
curve speed.

Hoisy Suspension

2)
3)
4)

Possible Causes

1) NReisy or malfunctioning shock absorbers

Worn arm bushings.
Worn ball joints.
Worn bearings or with excessive play.

" The Car Tends to Pull to One Side

1)
2)
3)
&)

Bemedies

Check and adjust shock absorbers.
Replace bushings,

Replace ball joints.

Check the functioning of the bearings,
replace if necessary and reassemble
and lubricate with Shell ALVANIA EPZ
Erease.

f Fossible Causes

Remedies

i 1) Low or irregular tire pressure. 1) Check and inflate to proper pressure.
@ 2) Faulty front wheel setting. 2} Check and adjust setting.
i 3) Faulty adjustment of the front wheel 3) Adjust clearances.
i bearings clearances.
| 4) Faulty shock absorbers. 4) Remove and examine shock absorbers.
| 5) Weak helicoidal spring. 5) Repnlace defective spring.
| 6) Jammed brakes. Bb) Check the brakes.
i 7) Faulty front and rear axles parallelism | 7} Check.
|
Wheels Wobhle

Possible Causes Remedies

1) Unequal tire pressure. 1} Check and inflate to proper pressure.

2) Worn wheel bearings or with excessive )} Check and replace if necessary.

play.

3) Faulty shock absorbers. 3} Check shock absorbers,

4) Faulty wheel settings. 43 Check and adjust.

5} Worn arm bushings. 53 Check and replace.

£) Unbalanced wheels. £y Check.

{
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Removal of Suspension from Car

Carry out the following operations:

—Loosen the wheel retaining huhs, raise the front end of the car and remove wheels.
—Unscrew the bolts that fasten the stabilizer bar connecting rods to the lower arms.
~-Unscrew the bolts that fasten the bar to the chassis and remove it as a unit at the
connecting rods.

--Remove the bolts that fasten the shock absorbers to the lower arms and the chassis.
(If it is not necessary to carry out a check of the springs and the shock absorbers
it is not necessary to remove the shock absorbers from the chassis.)

--With a syringe remove the brake fluid from the supply container and detach the
clamps of the suspension uprights flanges without changing the number or position of
the spacer washers,

—--Unscrew the blocking bolt of the wheel hub onm the uprights and with extracter tool
125-84054/55 remove the hubs together with the brake disc.

--Unscrew the bolts that fasten the suspension arms to the forks fastened at the
chassis. (If it is necessary to remove the forks from the chassis do not alter the
suspension settings during reassembly.)

--With tool 706-AS-9566 remove the top ring from the shock absorber and remove the
coil springs.

Removal of the independently sprung arms from the uprights.

--Loosen the two fastcning bolts from the ball joints holding the suspension arms

to the upright.

--Remove the tmpered shaftz from their seats with extractor tool S06-A5-7394,
~=Spread out the arms and remove the upright.

NOTE :

The uprights cannot be :lisvantled; if it is necessary to replace them, replace the
entire unit.

Checking of the Suspension Units

-—Check axial and radial plav of the attachment shafts of the fork arms.

Replace bus hings and shim washers if excessive clearance is noted.

——Check shock absorber condition, adjusting them to their prescribed settings,
-=Check the condition of the silentbloc of the upper and lower attachments.

-—Check the operation of the control arm rubber bumper (on the shock absorbers)

of the suspension arms,

--Check stabilizer har alignment, the operation of the steering rods' silentblocs

and the rubber support grommets.

--Check condition of wheel hub bearings and replace worn races, halls, or cages.
Roughness or noise durinpg rotation should not be tolerated.

-—Check the oil rubhk:r seal on the upright reller bearing; replace it at every
rebuilding operation.

--Check the steering knuckle shaft; it should not present worn spots on bearing seats
or on the retaining nut thresds.

==Check that the wishboue arrs are not deformed.

—=Check helical springs in relation to the data characteristics listed on page 100-C1
making sure that there are no deformations or visible cracks.

-—Check the conditiom of the upright rubber seals.

—=Check that the two springs are equal In coloration at the first coil.
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Attachment Bushings of Useillating Arms to Chassis

If radial or axial play has been noted during the above mentioned checking operations,
carry out the following operations:

--Remove the internai elastic bushing 1 (fig. 64) of each bearing and press in a new
one without rough handling or adding oil or grease.

--Replace shim washer 2 making sure that the chromed side mates with the chromed surface

of the internal steel bushing 3.

—--Insert the arms in the chassis mounting forks and tighten bolt 4 nuts to 7 Kg.;
making sure that there is no play or seizing during the travel of the arms; if faulty
conditions exist alsn replace internal bushing 5, and if needed to lightly diminish
height, since the shim washers are both of equal thickness.

——Again, remove the arms fror the Forks.

NOTE ¢

If the upper or lower arms rre to he replaced after having assembled bushing 3,
electrically weld it at twe points in order to avoid side movements. Whenever
welding, be careful te avoid deformation of bushing 1.

- Ball Joints for Upright llnits

Fasten the ball jeints housing to the
wishbone arms by tigtening the bolts

Saldare to 5 Rg.
Weld Connect the lower arm to the upright
o mounting, introducing the tapered shaft

of the ball joint in its seat, without
tightening the bolt too much. Check
that the arm moves freely and without
play. If it does, replace the complete
. ball joint unit.

ek = Repeat the operation for the upper arm;
' then torque the retaining bolts of both
units to 7 Kg.

B e T

Fig. 64 Side View of Cscillating Arms

to Chassis Attachmeut Busiings
1-Elastic bushing; Z-Spacer washer;
3-External bushing; &-Bolt; 5-Internal
bushing.

Remounting Suspension to Car

Remount on the chassis mounting forks the two wishbone arms connected at the upright,
first apply ing the rubber dust rings, lightly lubricated, to the bearings.

Tighten the retaining bolts to 7 Kg., move the suspension unit upwards and allow it
to move downwards. If properly assembled, it will drop gradually of its own weight.
Now, install the springs on the shock absorbers using tool 706-AS-9566 and fasten
this group to the suspension arms and the chassis leaving the retaining hbolts

temp orarily lightly tightened.
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Reattach the wheel hub with the disc brake and brake pads clamps and tighten

the bolt of the upright shaft as indicated in the preceding section. Mount the
stabilizer bar and with the car at normal level and under static load conditions,
tighten the shock absorber bolts, the stabilizer bar bolts, and those bolts connecting
the arms to the forks according to the torque values listed on page 140,

Checking and Adjustment of Wheel Conical Roller Bearings Clearance

In order to ascertain whether there

is any bearing axial play, carry out the
following operations:

——4pply a magnetic support 3 to the brake
pad housing.

-=-Mount the contact arm so that it
touches the disc brake surface and return
the gauge indicator needle to zero.
—-Remove the disc brake pads and check
the movement of the dial indicator
needle after rotating the brake assembly
several times in both directions.

--The prescribed movement of the needle
is: minimum = 0.06 mm. maximum = 0.10mm.
If it reads over or under these fipures,
remove the cotter pin on the upright
shaft retaining nut, and loosen or
tighten by % turn and recheck.

If necessary, slightly lower the
retaining nut or replace it. When
adjustment operation is completed,
replace the cotter pin on the retaining

nut,
Fig. 65 Check of Tapered Roller Every 10,000 Km., check the bearing
Bearings Axial Clearance play and repeat, if necessary, the
1-Gauge fe eler; XGauge; 3-Magnetic above operations. Make sure that there
mount; 4=5 top mt are no losses from the wheel hub

lubricant retaining ring.

Replacement of Bearings

When replacement is necessary, carry out the following operations:

==Tighten with a torque wrench to 2.5 Kg. the upright shaft retaining nut, while
rotating the hub a few turns in both directioms.

—--Loosen completely and retighten to 1.5 Kg.

—Loosen again by about ten degrees (but no more than thirty degrees) in order
to insert the cotter pin.

The resulting axial play must be as close to 0.06 mm. as possible, but not less.
Maximum play must not exceed 0.10 mm.

Insert in the wheel shaft space between the two bearings 120 grams of Shell
ALVANIA EF2 grease, spread on the interior surfaces of the hub.

NOTE :

The checking of the axial play of the wheel shaft hub bearings must always be carried
out by removing the wheel and the disc brake pads.

The Iinternal cages of the roller bearings are mounted on the upright shafts with
a glight sliding movement.
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Fig. 66. Wheel Camber Inclination Fig. &/ 'loe-ln
1-Inclination adjustment spacer washer, 1-Lock nut; 2-Ball joint; 3-Tracking
rod

Checking and Adjustment of Wheel Settings

Before staring, it is necessary to conduct a preliminary check of all the indi-
vidual units of the car that can affect its settings, checking for defects and
eliminating them in order not to arrive at faultv settings during the cperations.
The inspections to be carried out are:

—~Checking of tire pressures.

-=Front roller bearings play.

——Clearance between the pinion and the steering gear rack.

--Play between the steering ball joint arm and pin.

--Working operation of the hydrauliec shock absorbers.

--FPlay between the uprights mountings and the ball joints shafts.

Car is now in level position and under static lead conditions.

Camber Setting

This setting must be within the minimum value of +0® 15' and the maximum value

of + 0° 30°.

When these settings vary, adjust them by varying the number or thickness of spacer
washers 1, located between the mounting forks of the lower suspension arms at the
chassis and the chassis itself.

Toe=In Setting

The toe-in setting values are measured between the extermal limits of the wheel
diameter.

A=B mm. (minimum); A=B - 2 -3 mm. (maximum) (fig. &7)

1f the above values are not present, loosen retaining bolt 1 of ball joint 2 of

the tracking rods 3; varying by equal amounts their lenmgth until reaching the exact
toe-in. Retighten retaining nuts 1.
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Caster Setting

The caster setting is not adjustable, due to construction details of the car.

Its value is 4° . If the setting does not result in 4% & 20', check for

play in the ball joints, in the arm mountings on the chassis, or for deformations
of the chasseis or the wishhone arms, or damages suffered by the chassis.

King-Pin Inclination Setting

This setting is not adjustable due to the particular construction characteristics
of the upri ght itself.

Its value is 9 30°%. F'_'-?ﬂ'
5
.
-
7
N
-
-
/.
-
/.
¢
st Fig. 69 Upright King-Pin

Fig. 68 Incidence (caster) angle. Inclination
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Description

The rear wheels are independently sprung by means of upper and lower transverse
wishbones, coil springs, double acting hydraulic telescopic shock absorbers and

a transverse stabilizer bar.

--The suspension arms are connected on the outside of the mounting support with
bearings supplied with self-lubricating bushings which do not require periodic
lubri cation and are connected to the chassis via forks and flexible rubberized
bushings.

--The wheel shaft, supported by the control arms housing, rotates on two roller
bearings, the outside one being of sealed lubrication, while the inside one must
be lubril cated & the time of assembly with 150 grams of Shell ALVANIA EP2 in the
space between the two bearings.

-=The transverse stabilizer bar is fastened to the chassis by two elastic supports
and its ends are articulated at the lower suspension arms through support housing
sllentbloc bushings and rubber rings.

--The shock absorbers co-axially support the coil springs and are fastened to the
chassis and to the suspension control arms retaining supports with a silentbloc

bushing. They comtrul the bumps of the suspension with rubber bump stops situated
within them.

Characteristics and Data

Type Independently sprung wheels, coil
springs and hydraulie shock absorbers

Stabilize r Bar Transverse, mounted on rubber grommets

Diameter 13 mm.
Upper and Lower Suspension Arms

Chassis connection Via forks and elastic bearings

{Fland Block)
Suspension arms attachment support Via self-lubricating elastic bushings.

connection
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Wheels
Inclination angle (*)
Inclination measured at wheel base
Inclination adijustment
Toe=In {*)
Toe-In adjustment

Rear Suspension Springs
Spring free length
Static load
Spring length under 437 Kg. load
Minimum admissable welght in refer-

ence to spring length of 219 mm.

Wire di ameter
Internal spring diameter
Flexibility
Spring winding direction

yin-19 15" <= Max. -1° 30"
Min, 7.7 mm.==~ Max. 9.3 mm.
Via shims
0= 3 mm.
Via shims

350 mm.
437 Kg.
219 mm.

420 Eg.
12.5 mm.
77.5 mm.
0.3 mm./Kg.
Right

#Vghicle in static laden conditiom

Full of fuel, 2 people and no baggage.

Diagnosing Malfunctions and Related Remedies

Ceneral Noises (Screeching, Thumping, etc.)

e ——— .

Possible Causes

1) Unbalanced wheels.

2) Wheels out-of-center.
3) Noisy differential.

4) Worn shoek absorbers, with insuf-
ficient stopping action.

Bemedies

1) Check and rebalance.

2} Check and adjust.

3} Consult appropriate section in
manual for faults and remedies.

4) Reset them or replace them.

1) Faulty tire inflacion pressure.
2) Unbalanced wheels.

3} Wheels out-of-center.

4) Excessive load in car.

5) Faulty wheel inclinmatlon angle.
6) Faulty wheel toe-in.

5} Weak or broken coil spring. 5} Replace the spring.
6} Deteriorated upner and lower arms _6) Check and substitute deteriorated
bushings or loosened rastening bolts. parts.
Irregular or Excessive Wear of Tires
Possible Causes Remedies

1) Check the pressure (pagel36).

2} Check and rebalance.

3) Check and adjust.

4) Consult on page regarding maxi-
mum allowable weight.

Check the inclination.

Check toe-in.

5)
6)
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The Car Pulls to One Side

Possible Causes

1) Faulty tire inflation pressure.
2) Faulty suspension setting.

3) Sticking brale on one wheel.

4) Broken or weak spring.

Remedies

1) Check the pressure.

2) Check wheel settings and suspen-—
sion arms operation.

3) Check brake operations on all four
wheels,

4} Replace the spring

Suspension Fails to Function On One Wheel

Possible Causes

1} Faulty tire pressure.

2) Weak or broken coil spring.

3) Shock absorber with malfunctioning
dampening action.

Remedies

1) Check and refill to proper pressure.

2) Replace coil spring.

3) Overhaul the shock absorber and
replace worn units.
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Fig. 70. REAR SUSPENSION TRANSVERSE SECTION.

1. Rear wheel flange, 2, Crown mut, 3, Wing nut, L. Brake disc, 5, Upright,
6, Lower wishbone arm, 7., Upper wishbone arm, 8, Shock absorber, 10. Drive
shaft (semli-axle), 1l. Support, 12, Torsion bar, 13. Spacer washer, 1ll. Wheel

setting tool, 15, Protective cover, 16, Retaining ring flange, 17. Crown sst
18, Outside l"laarin.i_, 19, Drive shaft fastening Ir‘.flngu, Eﬂ.nfné'ida bearing, '
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FRemoval of Suspension from Car

Carry out the following operations:

--Loosen wheel retaining hubs 3 (fig. 70) and the wheel support shaft nut 2 with
a 27 mm. socket tool, then raise the car and remove the wheels.

—-Unscrew the nuts that unite the conmnecting units 13 of the stabilizer bar to the
lower arms 6.

—Uns crew the bolts that fasten the bar to the chassis and remove the complete unit
along with the chassis attachment units.

—-Remove the bolts that fasten the shock absorber to the upper suspension arms and
to the chassis 11; (if it is not necessary to check or adjust the shock absorber
springs, do not remove them from the chassis).

-—Remove the brake fluid from the main supply tank with a syringe; disconnect the
fluid tubing from the brake calipers and support housing and the emergency brake
connections at the control arms support housing, without varying the position and
quantity of the spacer washers for the centering of the brake disc.

—Remove nut 2 which fastens the wheel support hub on the wheel shaft, and with
extractor tool 125-84054/55 screw to the hub, remove it together with the brake
dise.

—--Disconnect the cardanic joints of the semi-axle from flange 19 at the wheel
shaft 1.

—--Remove the bolts that fasten the upper and lower suspension arm to the support
and remove these together at the wheel support shaft.

--With a 32 mm. socket tool remove the internal nut 17 with a puller or press

push the wheel shaft together with roller bearing 18 towards the outside.

--Remove the stop flange 16 bolts and with an extractor remove roller bearing 20.
—-Disconnect the upper and lower suspension arms from the chassis without dis-
assembling the forks; if necessary, be sure not to vary the number or position of
the spacer washer placed between the forks and the chassis,

--With tool 706-AS-9566 remove the upper ring from the shock abserber and remove
the coil springs.

Checking Suspension Units

Check for axial and radial play of the suspension arms conmnecting unit bearings,
(if play is noticed, replace the bushings and the alignment washers--see page 104.
Also check the condition of the elastic bushing (flandblock) of the suspension
arms—to-the—chassis retaining forks.

Check the condition of the shock absorbers, readjusting them to their prescribed
settings if needed.

Check the condition of the silentblocs of the upper and lower attachments and the
condition of the bump stops at the top of the suspension arms (mounted on the
shock absorbers).

~=Check the stabilizer bar alignment, the condition of the pull rods silentblocs
and that of the rubber support grommets.

-—=Check the condition of the wheel shaft bearings and replace them if noise or
play is noticed (carry this out with the bearings cleaned out with gasoline or
kercsene and blown dry with compressed air).

--Replace the oil retaining ring on flange 16 (fig. 70).

--Carefully check the coil springs referring to the characteristics listed on
page lllmaking sure that they are not defective, yield excessively, and that they
are free of cracks.

—-—Check the coloring across the first coil of the springs for matching.

—Check the wheel shaft and roller bearing seats alignment. If possible, also
carry out a magnaflux check of the shaft for intermal cracks.



Mounting and Adjusment ol ‘rrs

If axial and radial play of the bearings
has been noted at the check before the
remaval of the suspension arms from the
lever support housing, proceed in the
following manner:

—=Remove internal flexible bushing 1
{fig. 71) of each bearing and press

in 2 new one without damaging the
surfaces or greasing or oiling them.
--Replace spacer washer 2 and remount
the bearings in thelr seats in the
arms, temporarily not mounting the
rubber dust covers. Connect the levers
to the support housing and tighten
bolts to 7 Kg. Observe that there is
no play or obstruction during the
complete travel of the arms; if there
ig, also replace the steel bushing 3
and if unavoidable lightly lower the
height, since the spacer washers are

of the same thickness. Again, remove
the arms from the support housing

to install the lightly lubricated rubber
dust covers.
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Fig. 71 Side View of Suspension Arms-

to-Chassis Attachment Bushings
1-Elastic bushing; 2-Spacer washer;
3=Internal bushing.

~=Check that the rubber elastic bearings (flandblock) for the attaching of the suspen-
sion arms to the chassis are in perfect condition; if not, replace them.

--Remount the complete rear assembly repeating the dismantling operations in reverse.
—--During assembly lubricate roller bearing 20 (fig. 70) with Shell ALVANIA EP2

grease and add a reserve supply of it of about 150 grams between the two bearings

18 and 20. Tighten the outside nut 2 to 22 Kg. and the internal bearings 17 to

20 Kg.

==Once mounting is completed place the car in a level position and under static

load conditions; tightened with torque indicated on the list on page

all the

retaining bolts of the shock absorber at the chassis and at the suspension arms
of the stabilizer bar and the suspension arms at the lever attachment housing and

at the chassis mounting forks,

Checking and Adjustment of Wheel Settinga.

Before proceeding with the control checks a preliminary inspection of all the units
of the car which can influence the setting of the car must be carried out in order
to discover abnormalities and eliminate them thus eliminating faulty setting

readings.

The centrol checks to be carried out are the following:

—-tire pressure;
--suspension arms play;
~-faulty shock absorbers;

--deformed or incorrectly locad suspension springs.
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Wheel Camber

Cambeg settings must be within the minimum value of -1 15' and maximum value
of =17 30°'.

Whenever these values are altered, it will be necessary to readjust the setting
by varying the number or the thickness of spacer washers 1, placed between the
upper suspension arms - to - chassis attachment forks and the chassis (fig. 72).

Toe-In

Toe-in settings must be within the minimum value of 0 mm. and the maximum value
of 3 mm., measured between the cutside diameter of the wheel rims.

C=D (Minimum) C= D - 3mm. (Maximum)
If the above values are not present, adjust the spacer washers 1 between the forks

and the chas sls of each suspension unit, but only on the front attachment points
of the lower and upper arms.

-1"15' +-1"30' |

Fig. 72 Camher Fig. 73 Toe-In
1-Camber adjustment spacer washer 1-Toe-in adjustment spacer washer



Characteristics and Data

SHUCH ABSORBRLSG

Diagnosing Operation Malfunctions and Related Remedies .

Description.
Operation

Compression Travel
Extension Travel

Shock Absorber Settings,
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Front

Type

Internal cylinder diameter
Compression travel
Extension travel
Extension-Setting
Compression-Setting

il Capacity

KONI R2ZP-1579% 5P 1
32 mm.

48 mm.

47 mm.

105 Kg.

45 Ke.

0.190 liters

Internal cylinder diameter
Compressi on travel
Extension travel
Extension-Setting
Compression-Setting

0il Capacity

011 Type

0il Type Shell DONAX Al
Rear
Type FNOI B2 W-1603 5P 1

32 mm.
80 mm.
67 mm.
90 Kg.
25 Kg.
0.260 liters

Shell DONAX Al
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Diapgnosing Operation “alfuuctions and
Felated Remedies

toise
Fossible Causes Remedies
1} Deterioration of rhe lewer and uvper 1) Check the elastic bushing; if
attachments. damaged or hardened, replace them.
2} Low oil gquantity due te leaks, 2) Overhaul the shock sbsorber and
refill with i1l accordinp to
quantity listed on page 119/22.
3} Damage or sticking travel limic i) Replace the stopper.
stopper.
4) Sticking of piston shaft 16 in the 4) TLubricate the piston,
0il reraining rubhber washers.

variations in Dampening Action

Pozsible Causes Remedies
1} Increase in dampening actien due 1} Check o0il, which in this case is
to use of non-prescribed cil. too high of a viscosity and sub-

stitute with prescribed ocil in the
prescribed quanticy.
2) Decrease in dampening action due 2) Overhaul shock ahbsorber and replace
to bre akage o a particular unit appropriate units,
or the weakening of the expansion
spring of a particular valve.
3) Decrease of dampening action due 3) Refill with oil to prescribed
to lack of oil. quantities as specified on page 117.

Descriptions

The KONI shock absorber, front and rear, are of the hydraulic and telescopic

double effect type. They are made up of a cylindrical unit formed of two tubes

of which the intermal tube 17 is the pressure cylinder and external tube 18 forms
the compensating oil reservoir. On the lower part of tube 18 and on the upper part
of shaft 16, are located flanges 22 - 28 for the support of the suspension springs
and on them are mounted two rubber spacers 24-25 for silencing of the springs.
Pressure cylinder 17 is sealed from the top by a ferrule screwed on tube 18

opposite seat 4 of the compensating valves 5-26 and which rests at the bottom of

the same tube., The ferrule is provided with three rubber rings within which travels
shaft 16, which provides at its upper end the attachment for the connection of the
shock absorber to the chassis and at the bottom end piston 12 with closing valve 13
and extension wvalve 11. On shaft 16 is placed the compression travel limiting stop
and rubber washer 30. These limit the shock absorber travel during the compression
phase.

Within cylinder 17 is also located extension travel limiting stopper 29 which limits
the travel in the extension phase,



Cperation
Compression Travel

Imagine, for explanatory purroses, a rebounding wheel and the frame in complete
rest position. It llews that for each ground contact the wheel will receive an
upward impact. This impact is absorbed partially by the suspension flexibility
and partially from the shock absorber actien during the compression travel, in
such a manner that the shock absorber body which is attached to the wheel moves
upwards, while the piston attached to the frame remains in the rest positiom.

Due to this displacement, a compression chamber is formed under the piston and

a vacuum above the piston.

Under this condition shut-off walve 13 will open and the fluid will flow through
holes D located in the piston and pass into the upper chamber.
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Other fluid will alsc move through the register holes C and radial hole A into the

upper chamber.

Since the up per clamber cannct receive all the fluid which is expelled from the
compression chamber, because of the volume occupied bv the piston rod, them valve
5, located on the cap, at the lower end of cylinder 17 will bend in an open
position by the pressure effect allowing the excess fluid to flow through the
filter and plug channels, into the reservoir chamber 18,

The resistance opposed to the fluid passing through valve 5 sets up the absorbing
power of the unit.

Extension Travel

When the wheel, previously In motion, has returned to its normal positiom, due
to the dampening action, at the same time draws the shock absorber body along
with it, while pisten 12 rewains in place, thereby forming a compression chamber.
This funetion causes the shut—off valve 13 to clese and part of the fluid to
flow into the lower chamber through holes A, B, and C.

The excess fluid passes through holes E of piston 12, reaches valve 11 and causes
it to open by overcoming the spring pressure 10,

At the same time, more fluid enters into the evlinder 18 through valve 26 until
it is entirely full, as a result of the wvacuum formed in the lower chamber under
pilston 12.

The resistance opposed to the fluld through holes E of piston 12, that created
on valve 11 by spring 1J and the resistance of the calibrated holes C, provide
the absorbing pressure om the return travel of the unit,

Shock Absorber Settings

The shock absorbers are rated according to the data indicated in the diagrams
(fig. 76). The following instructions refer to shock absorber adjustment in case
of inefficient conditions due to a long period of usage or inadequate operationm,
or even when it is desired to provide either a more rigid or more flexible
suspension.

The adjustment operation is carried out according to the following steps:
—-Remove the shock absorber from the car.

--With tool 706-A5-9566 press flange 22 until it is not possible to remove

the two plates 21. Gradually release the pressure until the spring is free.
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M™Mg. T4. Compression travel operation,

A, Radial hole

B, Axial hole

C. Calibrasted holes

D, Fluid return holes

E, Two-way holes

li. Valve seat

5. Compensating valve

8. Stop nut

9. Adjustment mut

10, Spring

11. Extension valve

12r Piston

13, Valve

16. Piston shaft

17, Pressure cylinder
18. 0il reservoir

19. Stop pin

20. Upper mounting

21, Flange retaining sections

22} Spring retaining flange

231 Compression travel limiting stopper
2L, Upper shaft protection spacer
25, Lower spring mounting spacer
26, Compensating valve

27. Lower mounting

28. Spring retaining flange

29, Extension travel limiting stopper
30. Rubber washer.
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Fig. 75, EXTENSION TRAVEL OPERATION.
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Compensating valve

Stop nut
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Valve

Piston shaft

Pressure cylinder

0il reservoir

Stop pin

Upper mounting

Flange retzining sections
Spring retaining flange
Compression travel limiting stopper
Upper shaft protection spacer
Lower spring mounting spacer
Compensating valve

Lower mounting

Spring retaining flange
Extension travel limiting stopper
Hubber washer.

Extension
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--Remove spring and rubber washer 24 and 25.

~=-Fasten the shock absorber in a vise, fastening it at the lower attachment point
27.

—-—Remove lock pin 19,

--Holding shaft 16 secure unscrew upper attachment 20.

--Remove stopper 23.

——Temporarily mount the upper mounting unit 20 and fasten it te a vise: completely
press shock ahsorber, gradually rotating counter clockwise until the register
nut tooth 9 engages in proper seat 4, Maintain rotation without forcing until
encountering the resistance created by stop nut 8 apainst the shoulder surface.

No not force anv further to avoid damage to the unit.

At this point, the cil is [ree to move through wvalve 11 and both heles €, in
effect the shock absorber should operate with extreme flexibility.

Maintalning a constant pressure, rotate the shock absorber body two half turns
clockwise.

Raise the upper mounting attachment 2{ at least 1 cm. without turming it, in

crder te release engagement tooth 9.

The shock absorber is now reset for normal use, for exact settings it 1s necessary
to use the proper machine tool. The total adjustment range 1s composed of

six half turns to the right; which when fully performed, the shock absorher should
attain the maximum rigidity.

Under no ci rcumstamces extend or compress the shock absorber while it is in the
horizontal positiom.

Graphs Obtained with GMF Instrument-Travel = 75 mm. - Arm Length 180 mm.
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Fig. 76 Front Shock Absorbers. Setting Diagram: Extension = 105 Kg.
Compression = 45 Kg.
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Description

Hydraulic Brakes

The hydraulically operated brakes consist of a ventilated disc brake on each wheel
with pads operated by a tandem master cylinder fixed to a vacuum servo.

The hydraulic circuits are independent from the front and reaar wheels, and each is
supplied by its own gravity feed reservoir.

The rear hydraulic brake circuit is fitted with a pressure limiting valve which
regulates the braking on the rear wheels in relation to the force applied to the
brake pedal.

Parking and Emergency Brake
These brakes are coperated by a hand brake lever placed between the seats which is

mechanically connected via pulleys and metal cables to the pads on the rear brake
discs.
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and Data
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Hydraulic Circuit

Front Brakes
Type
Disc diameter
Caliper pistons diameter: external
internal
Brake pads minimum thickness
Brake disecs thickness

Rear Brakes
Type
Discs diameter
Caliper pistons diameter: external
internal
Brake pads minimum thickness
Brake discs thickness: nominal
minimum allowable
after resurfacing
minimum allowable
after wear
Pneu-hydraulic vacuum servo--type
Pump Cy linder Diameter
Clearance between pump piston and ferrule
Brake pressure limiting valve
01l type for hydraulic brakes control
unit
Quantity: Front
Rear
Detergent liquid for washing disc brakes
Emergency and Parking Hand Brake

Dual

Disc with wear
270 mm.

38.195 mm.

54 mm,

3 mm.

25 mm.

pads

Disc with wear pads
254 mm,

30,251 mm.

42.874 mm.

3 mm.

18.4=18.6 mm.

17.4 = 17.6 mm.

17 mm.

MASTER VAC-BONALDI
7/8" (22.225 mm.)

0.3 mm,.

At rear brake circuit

Castrol Girling Brake Fluid Amber
0.30 liter

0.28 liter

Fiae LDC

Mechanical on rear disc brakes

Diagnosing Malfunctions and Related Remedies

Stuck Brake Pedal

Fossible Causes

1) Expanded gasket due to improper or
contaminated fluid with kerosene, gas,
or mineral oil, etc.

Cylinder compensating holes plugged due
to misadjustment of control umnits or
filled with dirt.

Pedal shaft or linkage bound-up in the
bushings.

2)

3)

[Remedies
1) Clean wacuum pump unit, replace
deteriorated rubber parts and
liquid and bleed the system.
Clean and adjust brake pedal
free play.

2}

3) Replace the bushings.
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Spongy or Soft Pedal Action

Possible Causes Remedies

1) System containing air due to improper 1) Bleed system completely.
bleedi ng.

2) Flexible tubing expanding under 2) Replace tubing; bleeding the system.
pressure because of poor quality.

3) Brake discs with deep scores and the 3) Resurface discs on scored surfaces.

new pads not perfectly seated.
4) Light loss of fluid from a connection 4) Check and replace faulty units.

or a damaged retaining ring at the

control pump or at the cylinders.

5) Air vents in one or both fluid tanks 3) Clean and bleed the system.
obstructed.
6) Empty fluid containers or containing 6) Add fluid and bleed the system.

emulsified oil.

Pedal Travel Excessive, But Braking Action Not Spongy

Possible Causes ‘Remedies

1) Brake pads too far from the discs due 1) Check disc centering (page 134)

to improper centering or excessive play and eventually resurface or replace
of the hubs. them; check wheel hub bearing
clearance and eventually replace.
2) Excessively worn pads. 2) Replace.

Jammed Brakes after Brake Pedal Return

[ -

Possible Causes Remedies
1) Lack of brake pedal free travel. 1) Adjust (page 131).
2) Lack of clearance between the vacuum- 2) Adjust clearances,.

assist servo ferrule and control pump.
3) Control pump comnensation hole plugged 3) Clean compensating hole; adjust ferrule

or covered up. and bleed the unit.
4) Retaining gaskets swollen or hardened. 4) Clean the unit, substitute all rubber
parts and liquid, bleed the system.
5) Excessively worn flexible tubing or ' [5) Replace tubing and bleed the system.
with partially obstructed passages.
6) Sticking of the caliper pistons with 6) Overhaul the caliper, replacing
subsequent scoring of the brake pads, faulty units.
7) Defective brake servo intervention 7) Check, replace valve.
valve.

Excessive Braking Effort

Possible Causes Remedies

1) Brake servo unit malfunctioning, due to |[1) Check, replace brake servo.
inside mechanical defect or leak in the
vacuum tube.

2) Use of non-prescribed brake pads. 42} Replace with originally preseribed
brake pads
3) Brake pads not fully seated or with oily|3) "Run-in" the pads, accurately clean
surfaces. them with an emory cloth or replace

them.




Unbalanced Braking Action
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Possible Causes

1) Loss of fluid at one caliper.

2) Selzed caliper piston.
3) Obstructed flexible tubing.

4) Use of non-prescribed or unmatched
brake pads in both calipers.

or more disecs.
in the tires.

8) Faulty suspension arms settings.
9) Excess ive braking action at front

5) 011 or grease on the surfaces of one
6) Inflation pressure and wear unequal

7) Wheel inclination settings altered.

Remedies

1) Dry, clean or replace the gaskets,
overhauling the caliper and bleeding
the system.

2) Replace the complete caliper and
bleed the system.

3) Replace the tubing or clean it and
bleed the system.

4) Replace with proper matched pads.

5) Wash the disc brakes and check
fluid insertion.
6) Check inflation pressure.

7) Adjust.
8) Check and readjust.

9) Check front and rear pads. Ewentually

wheels. replace the rear braking limiting
valve.
Irregular Wear of the Pads
Possible Causes Remedies

1) Defective centering of the caliper
in relation to the brake disc.

2) Yieldimg of the caliper arms under
braking pressure.

3) Obstructed figid tubing due to
clogging or damage.

1) Check spacer washers and caliper
fastening bolts for looseness.
2) Replace the defective calipers.

3) Replace the tube or clean it and
bleed the system.

Weak Braking Action

Possible Causes

1) Leaks at caliper cylinders.

2) Obstructed rigid tubing due to
clogging or damage.

3) Excessively worn pads.

4) Defective brake:=servo unit.

Remedies

1) Check and eliminate leaks by
substituting gaskets.

2) Replace the tube or clean it and
bleed the system.

3) Replace with new pads even if not
worn to the limit.

4) Check and eventually replace.

Squeaking or Whistling Noises

Fossible Causes

1) Dust deposits on pad surfaces,

springs.
3) Pads smeared with oil or grease,

2) Weak brake action at the pads due to
breakage or malfunctioning of pressure

Remedies

1) Apply brakes at speed several times.
2) Check or replace.

3) Clean in hot water with a metal
brush.
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Tendency of Front Brakes to Pull to the Side Under Heavy Braking Action

Possible Causes

1) Excessive braking action on front
wheels.

2) Irregular wear of front tires,

3) Use of non-prescribed brake pads.

Remedies

L)
2)

3)

Try brake pads of harder surface
adapted for regular braking use.
Switch the two tires and eventually
replace.

Check and eventually replace.

Continuous Scraping of the Brake Pads Against

the Brake Discs

Possible Causes

1) Seized pump piston,
2) Pump over loaded due to obstruction
of compensating holes.

3) Misalignment of the caliper in rela-
tion to the disc due to loosening
of plate fastening bolts.

4) Discs out-of-center.

5) Seized brake cylinders.

1)
2)

3)

4)
5)

Remedies

Replace pump.

Replace retaining rings, clean com-
pensating holes, adjust pedal free
play by bleeding the system.

Torque bolts to 10 Kg.

Check centering.
Overhaul caliper and replace
cylinders.

e

Fig. 78 Braking System Diagram
1-Front discs; 2-3-way connection; 3-Front calipers; 4-Hydraulic reserveirs; 5-
Brake servo and master cylinder; 6-Pedal stop; 7-Hand brake lever; 8-Hand brake
cable; 9-Hand brake lever assembly; 10-Cable adjustments; ll-Rear discs; 1l2-Bleed
screws; l3-Rear brake caliper; l4-Hand brske caliper; 15-Pressure limiting valve.
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Vacuum Assist Brake Servo

The wvacuum assist brake servo BONALDI MASTER VAC (fig. 79), connected to the brake
master cylinder is a pneumatic-hydraulic unit which uses the existing wvacgum in the
alr chamber to lower the braking effort applied te the brake pedal.

An essential condition in the safe operation of the unit is that the engine should
never be shut off shile the car is in motionm.

HydrauliE Brake Master Cylinder

The hydraulic brake master cylinder is of the dual floating wvalve variety, in that
the brakes hydraulic circuit is divided into two circuits for the independent braking
action of front and rear brakes.

The diameter of the cvlinder housing is 7/8" (22.225 mm.).

A

1L J
RRRRRNE

- | s

Fig. 79 Side View of Brake Servo and Dual Circuit Hydraulic Cylinder
l-Brake servo/pump clearances adjustment nut; 2-Brake servo actuating rod
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Wheel Brakes

Brake Discs

The brake discs are supplied with cooling slots; the front one having larger
slots for additional cooling. The discs are permanently mounted on the front

and rear wheel hubs.

The discs are surrounded by calipers which are linked at the front with a plate
mounted on the suspension upright and at the rear to the suspension lever attach-
ment unit.

Brake Calipers

The brake calipers are made up of a two part housing held together by bolts and
each caliper contains three cylinders; éne in the internal half of the housing,
and two on the external half.

The function of the cylinders and their related pistons is to transmit with equal
effect the brake fluid pressure directly on the braking surfaces, A rubber

ring is mounted on the cylinders (placed in a groove within the cylinder) to
ensure the hydraulic seal of the piston. A rubber dust cover is mounted on the
opposite side of the caliper to avoid the introduction of dirt, dust or mud in
the cylinder, which could damage its surfaces. The proper pressure springs aid
in avoiding dangerous vibrations of the brake pads during braking action.

Operation

When pressure is applied to the brake pedal, the hydraulic fluid reacts to the
pressure by pushing the three cylinder pistons at each caliper in contact with
the two surfaces of the brake discs.

By increasing the pressure, braking cccurs. This remains uniform throughout the
system and the disc faces, thus ensuring effective action and uniform wear of
the brake pads.

Releasing the pedal decreases the pressure of the fluid in the system, allowing
the cylinder pistons to return to their original positions.

The disc brake pads act upon a relatively small area of the disec surfaces, leaving
a large area clear in order to dissipate quickly heat build-up during braking
action.

For this reason and because of the efficient cooling design of the radial slots
on the brake discs, the cooling of the discs is very rapid even during frequent
braking at high speeds.

Hydraulic Brake
Rear Brakes Pressure Limiting Valve

The limiting valve consists of cylindrical body 1 inside which slides piston 2
having two diameters guided and lubricated by hole 3,

Spring 4 holds the piston against threaded plug 5 and the sealing washer 6 at the
opposite side.

When the oil from the master cylinder arrives in chamber 7 via hole 8, it pushes
on the face of the sealing washér 9 and on its external diameter against plug 5,
then to the rear brakes via the oil passage visible in fig, 80,

In this condition, the o0il pressure in the front and rear caliperﬁ and that in
chamber 7, are all equal until the pressure reaches 40 =+ 50 Kg/cm®.
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Fig. 80 01l Pressure Limiting

Valve
1-Valve body; 2-Dual diameter piston;
3-Guide and lubrication in the piston;
4-Thrust spring; 5-Threaded cap;
6-Piston retaining ring; 7-Rear brakes

fluid chamb er; 8-0il travel from pump; Fig. 81 Brake Pedal Free Play and
9-Piston seal ring; 10-Oversized piston Prestop

end; 1l-Cavity for Shell RETINAX A 3-Lever; 4-Pedal/brake servo clearance
grease. adjustment sleeve; 5-Pedal return

spring; 6-Brake pedal stop nut; 7-Prestop
8-Prestop position lock nut.

Over this value, the increased pressure created on the front face 10 of piston 2
moves the piston, thereby further compressing spring 4 and also moving with it

sealing washer 9; in this way the connection between the rear calipers and the
chamber is interrupted. As a result of the increased pressure on the piston and

its movement, the oil pressure to the rear cylinders in respect to that in chamber

7 1s reduced at the ratio of 1:0,603 approximately for all the remaining pedal travel.

Adjustment of Brake Pedal Free Play

For correct functioning of the brakes, it is important that the brake pedal prior
to operating the master cylinder, has a free travel of 8< 10 mm. _

For this reason push rod 1 which pushes on the master cylinder and which is located
inside the brake servo is adjusted during manufacture to have a clearance of 0.7 mm.
This clearance must never be varied. In the event of the car having indications of
the brakes being applied without the pedal being pressed, or in the event of its
being necessary to change the master cylinder, it is necessary to remove the master
cylinder from the brake serve in order to check accurately using the appropriate
instruments, so that the clearance between the push rod and the master cylinder

is in within prescribed limits.
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The connecting rod 3 to which is fitted the adjustment sleeve 4 should be adjusted
accurately in such a way at push rod 2 (fig. 79) connecting the lever to the brake
servo, there is a clearance between 0 mm. and 0.3 mm. before the play on push red 1
is taken up.

The maximum travel of the brake pedal is 125+ 130 mm., measured at the midway
position of the pedal pad.

Replacing Brake Pads

The pads can be inspected from the ocutside of the caliper by removing the wheel;

if examination shows damage, or when their thickness is less than 3 mm. they must
be replaced.

For their replacement: remove the anti-rattle clips 1, the retaining clips 2, slide
out pins 3, and remove plates 4 which carry the pads.

Push the pistons into the caliper housing, being careful not to damage the piston
protecting rubbers.

Fit the plate with the new pad and refit the dust protection plates, the pins, the
split pins, and the lock pins. After replacing the pads, before using the car,

it is necessary to pump the brake pedal in order to bring up the pads to their nor-
mal working position,

Types of pads:

Front--FIAT 114 BS 100-1-65012

Rear--FIAT 114 BS 100-1-65212

Brake Bleeding

Fill the reservoirs, bearing in mind that during bleeding, the fluid level should
never go below % full. ’

Start by bleeding the front brakes. Fit to the bleed screw of the wheels a plastic
of rubber hose keeping the other end below the surface of some brake fluid in a
transparent container; slacken the bleed screw and press the pedal down through its
full travel until oil is seen to enter the transparent container. Close the bleed
screw and repeat the same operation on the other wheel.

Fig. 82 Pad Replacement Fig. 83 Bleeding Air from Hydraulic
1-Anti-rattle pins; 2-Retaining clip; Brake Unit Tubing

3-Pin; 4-Pad 1-Bleed screw
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NOTE: While the brake pedal is pushed fully down close the bleed screw and then
allow the pedal to return. Press the brake pedal again, reopen the bleed screw,
repeat the bleeding operation in the bleed tube.

Close the bleed screw while the pedal is fully depressed and repeat the same
operation on the other wheel.

Rear Brake
The bleeding of the rear brakes is carried out in a similar manner.

Warning:
The fluid which has come out of the bleed tube should not be used again without
previously filtering it and being allowed to stand tc deaerate.

Adjustment of Emergency and Parking Brake

The clearance between the brake pad and the disc surfaces is self-adjusting; how-
ever 1f the clearance exceeds 0.25 mm., readjust as follows:

--Place the car in static locad conditioms.

-—Check that brake pad wear is not excessive.

--Place emergency brake control lever at rest.

-=Tighten the brake pad against the discs via adjustment nut 1.

--Regulate control cabte 2 and clamp 3.

--Loosen the adjustment nut so as to bring about a clearance of 0.1== 0.15 mm
between each pad and disc.

--After having worked the hand brake lever a few times, check that the pad/disc
clearance remains the same, that the mechanism is centered in relation to the disc,
and that it does not rub against the pads.

--Move the hand brake lever about 1/3 of its travel and adjust cables 4 and 5 with
clamps 6 and 7 until they are not stretched and the car is not braked.

--Lightly grease the brake control fittings making sure that the grease does not
come in contact with the brake discs and pads.

==Finally tighten adjustment nut 1 apainst the stop.

Fig. 84 Hand Brake Diagram

l-Adjustment nut; 2-Control cables; 3-Pivot control unit; 4-5-Side cables;
6-7-Cable comnections,
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Overhauling Instructions
Checking and Assembly

During the overhauling operation of the brake system, and before reassembly of the
individual units follow these instructions:

—-Check that the brake caliper cylinders and their pistons do not exhibit selizure
or abrasion marks; replace these units if damaged.

NOTE: Any time the pistons are disassembled for overhauling, it is necessary to
always replace the retaining gaskets at the seats of the caliper half-housings,

an essential step for exact operation of the system.

--Check the squareness of the front and rear disecs in relation to their rotation
axis (fig. 85). The maximum out-of-centeredness indicated at the dial gauge must
not exceed 0.08 mm.; if it does, accurately check and control the mounting of the
disc on the wheel hub. If out-of-centeredness persists, replace the disc.

——Check the contact surfaces of the disc; if excessive wear or unevenness is noted,
replace them.

Any eventual resurfacing of the disc surfaces, when wear is not excessive, must

be carried out by a specialty shop, and beyond the surface finish grade (32 micro-
inches), such surfaces must be perfectly smooth and parallel.

——Check that the caliper arms are equidistant and parallel to the discs' contact
surfaces, 1f necessary adjustment is needed check spacer washers 1 (fig. 86) of
0.2 mm. thickness and tighten the retaining bolts of the front calipers to the
uprights and those of the rear calipers to the suspension levers attachment
support to 10 Kg.

Prineipal Maintenance Data

Every 5,000 Km. check and if necessary refill the brake fluid level in the reservoirs
using only the recommended type of fluid. When the pedal travel is found to be
excessively long or the braking action is irregular, it is necessary to check the
brake system thoroughly for functioning and fluid leaks.

Every 10,000 Km. it is recommended that the brake pads be changed and to replace

the fluid in both hydraulic circuits.

Before removing the pads wash with FIAT LDC liquid detergent the surrounding surfaces
and blow dry with compressed air. For this operation do not use gasoline or other
similar substances, in order not to deteriorate the dust covers.

Substitute the pads and check that the wheels rotate freely, properly seat in the
brakes, prior to heavy use of the brakes.
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Fig. 85 Check of Brake Discs’ Fig, 86 Rear Caliper
Squareness 1-Washer for positioning of caliper
1-Feeler gauge: 2-Dial gauge; 3-Mag- on disc brake

netic support




136

WHEELS AND TIRES

Characteristics and Data . . . .
Diagnosing Malfunctions and Related Remedies

Wheel Balancing. & : ) i .

-

Instructions for Removal and Repair of Tires .

Remounting of Tires . 3 1 s " ‘
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Characteristics and Data

Wheels
Diameter

Tires
Type

Tire Pressure
Front
Rear

Cast in light alloy
14 x 64"

Michelin ¥ 185 VR 14 (Tubeless)

1.9 Kg/em2
2.2 Kg

/em?

Diagnosing Malfunctions and Related Remedies

Excessive Wear of Tires

——

Possible Causes

1) Excessive speed on rough surfaced roads.

Remedies

1)

Adjust speed to road conditions.

wheel base.

2) Sudden speed variations, extreme accel- | 2) Avoid such acceleration or brake
eration from stop or abuse of brakes. abuse.

3) Excessive speed with tires at low 3} Check tire pressure with cold tires,
pressure.

4) Over inflated tires. 4} Deflate tire to prescribed pressure.

Irregular Wear of Tires

Possible Causes Remedies

1)} Excessive velocity in curves. 1) Moderate speed.

2} Skidding on curves due to faulty 2) Overhaul the suspension (page 107).
suspension units.

3) Unbalanced wheels. 3) Balance the wheels (page 138).

4} Varying brake pressure on the wheels. 4) Overhaul the braking system.

5) Excessive wheel bearing play. 5) Adjust bearing clearances (page 106).

6) Malfun ctionming shock absorbers. 6) Replace or overhaul.

7) Differing tire pressure on the same 7) Check inflation pressure and bring

up to required pressure.
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Irregular Wear of Tires(cont.)

f

Possible Causes Remedies

8} Irregular inclination angle of fromt and 8} Check the angle of inclination; if
rear wheels: wear is noted on only it is exact, wear is due to excessive
one side of the tread. | speeds on curves.

9) Insufficient toe-in of front or rear 9) Check and adjust toe-in.

tires: wear is noted on the internal
surfaces of the tread.

10) Excessive toe-in of the front or 10) Check and adjust.
rear wheels: excessive wear of the
external surface cof the tread.

11) Insufficient tire pressure: wear is 11) Inflate to proper pressure.
noticeable more on the two sides of
the tread than at the center

12} Tires over inflated: excessive wear 12) Inflate to proper pressure.
in the center of the tread.

13) Misadjustment of the steering assembly | 13) Adjust wheel settings and check
with excessive toe-in in one wheel and steering unit,
insufficient toe-in in the other:
wear is noted on the internal tread
of one wheel and on the extermal
tread of the other.

The Car Pulls to One Side

Possible Causes Remedies
1) Unbalanced rear wheels. 1) Balance.
2} Varving tire pressure between the 2) Check and reinflate to proper
twoe front tires or between the pressure,
rear tires,.
3) Excessive differences in wear between 3) Substitute excessively worn tires.
front and rear tires. place the new ones in the rear,
4} Imperfect alignment between the front 4) Check and align perfectly.
and rear axles.
5) Switching of a front wheel with a rear |5) Remount as required.
wheel. L
Warning:

If, when releasing the pressure on the accelerator pedal at high speeds, the car
has a tendency to pull on one side or the other, it will be necessary to accurately
check the condition of the tires.

On the rear tires, wear should not be overly noticeable, especially at the edges.
If the depth of the tread measures less than 2 mm., replace them.

If the fault persists, it will be necessary to replace also the front tires,
especially if they exhibit similar uneven wear characteristics and measure less
than 2 mm. in tread depth.
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Wheel Balancing

The balancing of the wheels is very important insefar as it will avoid bumps

on the front wheels, which result in stress on the steering mechanism and
abnormal wear of the tires.

Causes which can influence the wheel balance are:

--Radial misaligmment or wheel eccentricity, which can originate from either

the tire or the wheel.

—-Uneven distribution of the assembly weight in relation te its axis of rotation.
The wheels must be balanced btoth statically and dynamically with a balancing
machine, by using the proper weights.

I1f, when balancing the wheels, it is necessary to add a balancing weight of over
80 grams, rotate the tire on the wheel half-turmn.

When the weight exceeds 60 grams, it is advisable to apply two 30 gram weights.
WARNING: Tt is indispensdble, that after the application of the weights, to make
sure that when steering the wheels in both directions and checking their full
suspension travel, that they do not rub or catch the brakes' flexible tubes and
that the tires are perfectly mounted on the wheels.

Removal and Repair of the '"Tubeless"

Tires

—-Inflate tire to 2 Kg/cm® to check for
air leaks, using & tub filled with water
and rubbing scapy water on the tire
surfaces.

After locating the leak mark it with a wax
marker. :

—-Deflate the tire by removing valve stem.
—-Place the tire on a wheel mount with the
valve facing upwards and break the beads
from the wheel by pressing on its sides,
without using hammers, pry bars, etc.
-—Smear grease on the wheel hubs and begin
to raise the rim of the tire at the left § = Statica B = Dinamica

hand side and at the same time on the
opposite side to push the bead in the
channel of the wheel rim. ' Fig. 87 Static and Dynamic

With a second lever proceed to remove Balancing.

the tire in the normal manner, taking

care to avold damage to the wheel rims.

--Mark on the inside of the tire the position of the leak, temporarily inserting a
pin in the hole and placing the wheel upright, and with a metal brush roughen the
area of the hole and remowve all dust.

--Spread a coat of adhesive and allow to dry, then add a second light coat.
—-Apply a tire patch, making sure that it is perfectly flat and adhering to the
gsurface.

WARNING :

—-Maximum cleanliness 1s required for correct repairs,

—-Do not use non-prescribed pastes or patches.

--It is not advised to use spray-type leak repair solutions.

--1t is prohibited to use rubber imserts or plugs to repair tire punctures (Amer-
ican type).

--It is not advisable to repair punctures greater than nail holes or when the hole
diameter is greater than 4 mm.
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Remounting of Tires

-=5Scrupolously clean the tire rims. With a wire brush or fine sandpaper eliminate
encrustations or other deposits. WNever use anv kind of grinding stone.

--It is advisable to apply a light coat of fast-drving paint (aluminum). After
drying smear some grease on the rims to ease mounting,

--1f the tire is not new, clean the tire beads carefully with a rag.

-~With a clean brush apply grease to the tire beads.

==-Place the wheel on a mounting stand, with the valve facing upwards,

-~Carefully mount the tire.

=-=First inflate tire to 3 Kgfcmz; deflate it, then after inserting the valve stem,
inflate to proper pressure.

-~Check for perfect mounting.
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TOROCE SPECITFTCATIONS

Summary Table for Closuis VWwl!rs Mountings
Individual Unit(s) Thread Torque
(Kgm.)
Clutch
Clutch shaft ferrule Tustening o " 12
Clutch housing fasiening I 8 x1 4
Gear-Box and Differer. ial
Input shaft ferrulc fastening 30 % 1.5 19
Gear box front ani resv covers fastening L% 1,025 vy
Differential casc cover Tastening B x1 &
10 x 1.25 7
Gear contral lever feriule at pear hox 20 x 1 13
34 x 1.5 20
Differential tearinps retaining flange
fastening 8x1 4
Semi-axles to hub cif{crential flanges
fastening 10 x 1.25 7
Ring gear to difreventicl fastening:
With normal bolts 10 = 1 8.5
Wit TENSILOCK bolts 10 x 1 10.4
Output shaft ferrule fastening
32 x 1.5 20
Front Suspension
Shock absorbers Tasienin: 10 x 1 5
Ball joints to suspension uprights
fastening 12 x 1.5 6.4
Torsion bar fasterin: 10 x 1 5
Torsion bar shims ‘astening 125 125 7
Suspension levers te forks fastening 12 x 1.25 7
Suspens ion atachment forks to
chassis fastening 14 x 1.5 10
Steering lever to suspension
upright fastenior 20 x 1.5 16
Brake calipers to upriviits fastening 12 x 1.25 10
Lever guide to uvvcizht rsastening /8" 4.5
Disc brakes to wnecl lhwibs fastening 8 x1 4
Rear Susp ension
Disc brakes to hubs fastening B x 1 4
Wheel shaft internal flange fastening 24 % 1.5 22
Wheel hub fastening 22 x 1.5 20
Brake calipers to support fastening 12 x 1.25 10
Shock absorbers fastening 10 x 1 5
Suspension levers to forks fastening 12 % 1.25 7
Lever forks to chassis fastening 14 % 1.5 10
Suspens ion lever to hub carrier
fastening 12% 1.5 7
Semi-axles to flange fastening 10 x 1.25 7
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Individual Unit(s) Thread Torque
(Kgm.)
Steering
Ball joints to steering box arms fastening 12.7 (%") 7
Steering lever to upright fastening 20 x 1.5 16
Cardanic joint to steering column fastening | 10 x 1.25 5
Steering box support to chassis fastening 8 x 1.25 3
Steering wheel shaft hub tightening ferrule
fastening 22 N C 12




bl




SECTIQN 9

ELECTRICAL SYSTEM

Battery

Charging System

Starter Motor

Ignition System

Lighting System

Control Instruments--
Starter and Signals

Ventilation and Heating System

Pg.
144

146
154
160
1638

174

180

143




144

BATTERY

Characteristics. . . % . £ i . . % . . s . PB. 144
Checks and Maintenance . . . ; , ' o T . . & - pg. l44

Electrolvte Level. . & i & - F 5 ¢ i i 2 - peg. l44

State of Charge . . i : . . . . . . . . - pg. l44

Abnormal Discharge Causes, . . . ¥ . 2 TR . - pg. 145
External Recharging. : i i = 3 ‘ . . . . . - pg. 145

Characteristics

Type : Marelli 6 AT 11

Nominal tension 12 volts

Normal capacity (20 hour discharge rate) 60 Ah

The battery is loated in the front compartment under the spare wheel and is
protected by a cover held in place by wing nuts.

Checks and Maintenance

The battery must be kept clean and dry, especially at the top. Avoid spilling

of liquid, since electrolyte is corrosive to materials that it contacts.

Terminals and cable covers must be individually covered with a light grease (vase-
line).

Electrolyte Level

To bring up the level, use distilled water, without adding acid, since only water
evaporates from the battery.

The electrolyte must come up and cover the separaters, and reach to the lower ring
of the fill caps.

A higher electrolyte level causes the fluid to spill out, allowing electrolytic
gases to cause corrosion of the battery cable covers and the terminals and the
battery support.

The electrolyte level must be checked every 2500 Km., or every 15 days if the car
is not being driven. In summertime, check more frequently.

Checking the State of Charge

To do this, one must measure the density of the electrolyte with a battery densi-

tometer, referring to the following table.
Density Battery Charged

The density level is read at the top level At

of the densitometer, holding it vertically 1.28 100%
and seeing that the gauge floats freely 1.25 75%
in the electrolyte. 1.22 50%
To exactly determine the battery's state 1.19 25%
of charge, it is not necessary to measure 1.16 Almost discharged
density in the following cases: 1.11 Discharged

~-When the electrolyte level is low.
-—When the electreolyte is too hot or too cold; its temperature must range between
15%and 25° C.
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--After adding water, it must have a chance to mix within the acid (several hours
if the battery is discharged).

—-Soon after having carried out starting and electrical units tests, make sure
that the eleetrolyte mixture is uniformly diffused.

—~When electrolyte is bubbling, make sure that no bubbles remain in the densitometer
when measuring density.

Whenever it is found that:

--density differences higher than 0.2 between one battery element and another
exist;

——or excessively high density exists: 1.30;

——or & low density exists: 1.22;

and if at the same time, excessive heating of the battery is noticed during its
use (10® over ambient temperatures), check the manufacturer's suggestions,
Recharge the battery monthly if car is stored.

Recharging is best done with a low intensity of current (maximum of 3A) until
fluid in all battery cells is boiling actively.

Causes of Abnormal Discharge

Battery discharge during use (excluding long storage times) indicates abnormal
functioning conditions. The causes may be:

==Malfunction of the charging unit (alternmator-regulater units). Check instructions
for these units, locate malfunction and overhaul alternator and regulator units

if necessary, according to the instructions in this manual.

—-Loss of current due to isclated defects in the electrical system. Especially in
faulty moun ting of new electrical equipment (special warning lights, fog lights,
etc.), since tampering with the electrical system can easily produce these defects.
Using an ohm meter a check can be conducted by connecting the terminals at the
positive cable disconnected from the battery and the ground.

For conditions that can affect the electrical insullation (wet vehicle, ete.),
resistance readings should not drop below 10,000.w.

Another check that can be conducted by the use of the milliamp meter is to comnnect
the battery positive cable and the positive terminal post of the battery to the
meter, the current reading must not exceed 1 m A.

-—Corroded or dirty terminals can either break or short-circuit the system.

NOTE: Loosening and tightening of the positive cables from and to the battery
terminal must be done after disconnecting the negative cable (grounded to the
chassis) from the battery.

External Recharging

Recharging by external means can be conducted only after long storage periods or
after having checked out the electrical system as mentioned earlier.

Recharge according to these steps:

--Remove battery from car, and clean;

—-check electrolyte level;

—-—attach battery to charging unit and check state of charge;

——before mounting in car, clean the battery.
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CHARGING SYSTEM

Characteristics and Data . . " . . . . . + PE. 146
Diagnosing Operation Malfunctions and Related Remedies . . pg. 147
Alternator . . . . . . . . . . . . » pg. 148
General Information . ; . . . . - - . - pg. 148
Voltage Regulator. : 5 . . 5 g . - pg. 149
Repair Instructionms. . . . . . . i . . - pg. 150
On-Car Checks. . . . . . & . . . - pg. 150
Alternator Bench Test. . s . g z : 3 ‘ . pg. 150
Out-Put Control Checks . . . . . . . . - pg. 151
Overhaul of Diodes . 2 . . . " . : . . pg. 151
Check of Induction Winding g 5 : § . 5 . . pg. 153
Dismantling of Alternator. i . . . . . . - pg. 154
Reassembly 2 ) . i i . ; § 5 : . . pg. 154
Characteristics and Data
Alternator
Type FIAT A12M-124/12/47

Nominal Voltage
Alternator power
Initial velocity with 12V charge (20° C)
Current output at battery charge of

13V at 5,000 rpm's and at thermal

condition A
Maximum current

continuous
Maximum velocity
temporary for 15'

12 v
840 W
1020 + 50 rpm's

P47 A
~58 A
13.000 rpm's

15.000 rpm's

Maximum direct current

Resistance winding between the two collecter rings 4.5+ 0.1

inductor at 20° Cltetween pole 67 and ground at + 02
500 rpm's 4.6 2 p 1
Rotation, control side Clockwise
transmission ratio _ motor 1:1.636
alternator

RechGer (dicde wedel)

Type 4 AF 2

Neminal voltage 12 v

Permanent direct current 20 A

Maximum peak reverse voltage 150 V

25 A




characteristics and llata {cont.)

Voltage Mepulator Lheck and Adustment

Type

Alternator wvelocity-—checking and adjustment
Batterv capacity

Tnput tension for thermal stabilization
(for 1E'= 18")

Current for checkine second phase
Tension for adjustment of second phase

Current for checking of Zirst phase

First phase adjustment tension, lower reading,

in relation teo second phase tension
Plug/ground resistance at 25° + 109 C,

lesistance between plug 1% and plug 67
with open contact.

4ir space hetween core amd contact anchor

Second phase contacts gap

5,000

1.9 +

0.4 +

RC 1/12 B

rom's

L0 = 50 Ah

Diapnosing of Malfunctions

and Related Remedies

Possible Causes

1) Crounded stator winding.

2) Broken stator winding.

1) Short-circuited stator winding.

4) Short-circuited or broken diodes.
5) Short-circuited energizing circuit.
6) Broken energizing circuit.

7} Maladjusted regulator,

8) Non-functioning regulator.

9) Short-circuited circuit breaker. -
10) Broken circuit at circult breaker.

Remedies

1} Replace stator,
2) Replace stator.
3) Replace.

4) Replace the diodes (page 151).
5) Bench test, eventually replace,
6) Check diodes, brushes, and rings.

7) Readjust.
8) Replace regulator

(page 149).

9) See instructions on page 150,
10) Check brushes and rings.
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Fig. 88 Charging System Connections Diagram
1-Alternator; 2-Voltage regulator; 3-Relay; 4-Battery; S5-Ignition key(switch)

Alternator

GCeneral Information

The alternator is a three-phase type, with an incorporated rectifier unit, essen-
tially composed:

1 stator; 1 rotor; 6 rectifier diodes; 2 covers.

The stator, a 12 pole type, mounts the energizing coil in which flows the direct
current, supplied through two sets of brushes (one connected on terminal F, and the
other on terminal 3--fig. 88), and a two-ring commutator which generates the magnetic
field necessary to induce the alternating voltage in the stator.

The stator is formed from a laminated body, provided with 36 slots in which is
installed a 3-phase 12 pole, delta-connected winding. From the vertices extend
three wires connecting the delta winding with the rectifier group, enclosed on the
opposite cover to that of the drive end.

There are six silicon diodes, formed in sets of two each, in three separate holders.
Each dicde holder mounts in the center a terminal in which is connected the al-
ternating curring lead. The three diode holders exposed to the voltage, are
properly insullated from the cover in which they are fastened.

On each holder, as previously explained, are attached two diodes. One diode allows
the current to flow only from case to stem (stem marked in red and the case marked
in black), the other only from stem to case (stem marked in red). We shall call
the first diodes the positive ones, the second ones negative (fig. 89).
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From the three red-marked stems (one for each diode), extends a union lead which
is connected to the nositive terminal ( + B) of the alternator, while from the
three black marked stems {one for each diocde), extends a union lead which is
connected to the negative terminal (ground).

This setting performs a double half-wave, three-phase bridge. The current

will flow externally only from the positive to the negative terminal, and not
in the opposite sense.

As a result, it will not be necessary to provide an automatic cut-out, contrary
to that which takes place in a generator.

Moreover, in a self-limiting current control alternator, an automatic cut-out
is unecessary.

Voltage Regulator

The alternator field flux, as may be noticed from the wiring diagram (fig. 90),

is conducted through the voltage regulator which, by acting on the field current,
maintains a constant potential independently from the number of revolutions and
load.

The regulator is a transistor type and completely static. It is provided with
three terminals; a black terminal which is connected to the ground, the white one
to terminal F of the alternator, and the green one is connected through the igni-
tion switch to the positive line of the ecircuit.

The operations is essentially the following:

By switching on the ignition, the battery voltage is applied to the terminal
points of the voltage ‘divider R1-R2-R3 (Rl is a variable resistance). A part of
this voltage is confronted with that of reference diode 7 1.

While the line voltage of the potential divider is lower than that on the diode,
there will not be any current passing through the resistor R 4, the voltage
between base and emmitter of the transistor T 1 will be zerc, the transistor T 1
will remain cut-off.

Between emmitter and base of the transistor T 2 there will be applied a voltage
(positive on the emmitter and negative on the base), therefore transistor 2 will
be conducting and maximum tension will be applied to the field.

When the alternater starts to energize, it will raise the line voltage, conse-
quently the voltage obtained at the potential divider will exceed that of the
Zener, causing the diode Z 1 to conduct: on the terminal points of resistance

R 4 will appear a potential which will affect the conduction of transistor T 1.
The circuit voltage will practically
localize all at the terminal points
of resistance R 5. Transistor 2
will be cut-off with the result of
opening the field circuit.

The alternator veltage will drop to
a value such that the reference
diode cannot conduct any more, and

T 1 returns to be cut-off, while T 2
again becomes a conductor.

It is this open and closed alternation
of the eircuit whieh produces the
voltage control of the regulator and
1s further improved by the addition
of other components with auxiliary
funetions.

Fig. 89 Alternmator Electrical Diagram.
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Fig. 90 Voltage Repulator Electrical Diagram

The variable resistance R 1 of the potential divider allows the setting of the
regulator to the desired veltage (14.2 V).

In case of improper functioning or eventual damage, it is advisable to replace
the comple te regulator unit.

Repair Instructions

On-Car Checks

Insert the key in the ignition switch and turn in position 2, the ampere gauge
will indicate a discharge condition. By starting the engine and accelerating
to 3,000 rpm's, the gauge must show a charging condition even with the lights
turned on.

If this does not happen, it could be caused by a fault in the charging system.
After making sure of the fitness of the charging system it will be necessary
to check out the alternator. .

Check the voltage regulator by checking at the battery terminals with a meter,
with engine both running and shut-off. If the temsion at the posts increases
when running, the alternator is charging; if the tension, when the engine is
accelerated, does not exceed 14.2-= 14.5 volts, then the regulator is also in
working condition; however, if the tension exceeds 15 wvolts, then the regulator
is not functioning normallv,

Alternator Bench Test

Field Circuit—-In order to ascertain the condition of the charging circuit,
measure the resistance between terminal F and the ground terminal (fig. 92).
If the resistance is zero, there is a short circuit in the ignition coil or

in the brushes connection.

Only if the resistance is zero, energize the alternmator with a 12 V battery,
with the positive terminal on connection F and the negative one to the ground
cable, checking both wvoltage and current. _

If with a voltage of 12 V the current is about 2.4 A the field is free of
irregularities; if the current is slightly higher than this value, there is

a partial short circuit; if the reading is much lower, there is a faulty contact
of the brushes on the connector or a faulty solder contact in the connections.
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O
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Fig. 91 Circuit Brzaker Viring Fig. 92 Alternator Bench Test
Diagram " Diagram

l-Alternator; 4-Battery

If the resistance moasures over the meter reading there is a break in the igni-
tion circuit or a faullv contact in the connections.

Output Control Checlks

When possible, conductiae cthis control check allows to completely investigate
the functioning of the alternator.

Mount the alternator, aormplrte with its fan, to the test bench where its
velocity can be varied wit!: continuiey.

The characteristic outuut curve, with constant tension at 14 V, is the one
illustrated in fig. 5 Jdiagram and with alternator in a warm condition.

Overhaul of Diodes

short-circuited,

The second fault is more cormon. With
engine stopped, without rewnving the
side cover of the diode urit, we can
test for a short circuit as follows: 10
With the positive wire of the tester placed £
on the + B terminal of the alternator, :
alternately measure the resistance be- 20 7V
tween the terminal and 3 diode holders. ﬁf
If the resistance reading is for all 10 [
practical purposes beyund the reading

range of the meter, none of the positive
circuits is short-circuites (see fig. 94)
Analogously, with the + of the tester 1000 2000 3000 4000 5000 6000
alternately placed on each of the diode GIHl!H"]
halders, measure the resistance between rpm's

them and the - terminal {ground) of the

alternator. If the resistance reading Fig. 93 Current Qutput Diagram
is out of the meter range, none of the

negative diode holders is short-circuited

(see fig. 95).

\
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The diodes can begin to {luctuate or be 50 {
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Fig. 94 Diode Control Chechks Fig. 95 Diode Control Checks
Connections Diagram Connections Diagram

With the diocde holder cover removed it is ecasy to identify the short-circuited
diodes, since they will display practically no resistance in both directions
(from the stem to the case, and from the case to the stem).

Ascertaining of eventual operation interruptions in the diocdes can only be done
by removing the diode unit cower.

A diode with an interrupted operation displays a resistance reading out of the
range of the meter in both directions (from the stem to the case and from the
case to the stem).

Faulty or sheort-circuited Jiodes must be replaced.

For replacement, use diodes of the same make; pay particular attention to their
correct installation and to the soldering at the base of the diode.

Diode replacement is best carried out by a shop equipped for such work.
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Coperchio lato ) @) Internal view of
portadiodi visto diode carrier side

dall’ interno m cover

Fig. 96 Identification of Eventual Short Circuits in Diodes Connection Diagram
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Fig. 97 Identification ot Eventual Interruptions in Diodes Connection Diagram

Check of Induction Winding

To make sure that a faulty operation exists, without removing the alternator from
the car, check for continuity between the 3 diode lwwlders.

If continuity is lacking, between each of the holders and the other two, one of
its 3 phases is faulty either in its connection to the diode holders or in the
winding.

WARNING: Eventual checks aiming at isolating faults, conducted either with a
voltage higher than the maximum value or equal to 110 V or with a "megger"

should not be used with the alternator mounted, nor on the diode holders with
the alternator dismounted; the rectifier diodes will be irremediably damaged.

Fig. 98 Connection Diagram for Checking Fig. 99 Alternator Side View
Induction Winding Continuity
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Dismantling of Alternator

—Remove slot pin 1 from shaft (fig. 99).

—IUnbolt and remove holts 2 which fasten the covers to stator 3.

After completing the above steps the alternator can be dismantled in the
following sub-groups:

Side control cover & with rotor 5.

Dicde side cover 6.

Stator with induction winding 3.

Reassembly of the Alternator

Reverse the above dismantling operations.

Pay careful attention te the brushes.

Before inserting the rotor in the side diode holders cover use the proper instru-
ment for inserting it in the two forks placed on the cover.
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Type

Voltage

Nominal horse power
Direction of pinion rotation
Poles

Engagement

Control

Marelli MT 42 E
12 v
I C.V.
clockwise
&
free-wheeling

electromagnetic

Checking of Mechanical Characteristics

—=Operating condition (iree of load):
static torque recuired ior turning
pinion in slow coiation

-=Spring pressure on brushes (in good
condition)

—=Depth of insulation smoco between
the plates

--Internal diammter of bLuching of com-
mutator side suuport

--Internal diameter of (.. trol side
support bushing

——Internal diamet~r of cnse with moun-
ted poles

£0.4 % 0.6 Kgem.

0.85 + 0.05 Kg.
1 mm.

14 + 0.027 mm.

12.515 + 0.015

65.7 + 0.35 mm.
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Characteri stics md Data (cont.)

Electromagnetic Switch IE 13 P.

--Absorption at 12 V
-~Cold resistance at 20°C.
—~Core travel
with contacts open
--Spring 1aad:{with contacts closed

27== 33 A
0.395 + 0.02.0L
9.5 mm.

0.6-= 3.3 Kg.
=+ 8 Kg.

Diagnosing Operating Malfunctions and Related Remedies

The Motor Does Mot Turn

Fossible Causes

1) Battery terminals and related
connections oxidized.

2) Loosened battery or switch
connection.

3) Battery completely discharged.

4) Lack of commutator contact due to
excessively worn brushes.

5) Electromagnetic switch contacts

6) Grounded induction or inductor.

oxidized, or de’ective switch winding.

Remedies

1) Remove the connections, clean
connections and terminals accur-
ately, smear with vaseline and
reconnect.

2} Check and tighten.

3} Check and recharge battery.
4) Replace brushes.

5) Check and clean contacts: oxida-
tion can be determined by poles in
short circuit.

6) Deterioration of the insullatien,
deteriorated commutator plates.

The Motor Turns Slowly

Replace faulty units.

L

Possible Causes

1) Worn brushes {(defeective contact).
2} Short-circuite! inducter or
induction winding poles,

3) Oxidized or loonczened battery termi-
nals and related connections.

4) Battery in low charpinr state.

il

Remedies

1) Replace the brushes.

2) Locate short-circuited poles with
a high frequency unit. If located,
make needed repairs.

3) Remove the connections, clean con-
nections and terminals accurately,
smear with vaeline and reconnect.

4) Check.

Excessive Starter Motor NHoise During Rotation

Possible Causes

1) Excessively worn self-lubricating
bushings.

2) Engagement pinion slow in disengag-
ing from fly wheel.

3) Worn fly wheel teeth.

4 Remedies

* 1) Replace the bushings.

control, due to wear or sticking of
the lever, weakening of the spring,
wear of the sleeve on the hub or of
the electromagnet core in its seat.

3) Replace the fly wheel.

2} Defective operation of the engagement

Remove motor and replace faulty units.
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Tegt Bagich Instructions

Operation Checks

QOperation checks {(at ambient temperature

af 20°cC.).

The starter motor is acuated by the bat-
tery, in a steady state delivery of volt-
age during the check.

The rheostat is adjusted in such a way that
at the prescribed absorption (take-up) it
corresponds exactly to the motor terminals'
take-up of the voltage indicated earlier.
If this condition cannot be checked, the
readings cannct have any test value, except
for torque (and only of approximate

value) .

Check the schematic on fig. 100.

On a test bench, provided with a2 geared
flywheel with a ratio of 1:10 between

the pinion and the flywheel and

equipped with a dynometric brake, acu-

(=)

|1 ]aoo]efn

-

ate the starter motor lever, engaging it Fig. 100 Starter Motor Bench Test

on the flywheel and with the solenoid Electrical Connections Diagram,
switch closed, engage starter for 10 M--Starter Motor; V--Volt meter, 15 V
starts of 4 seconds duration each, with at gauge; A--1000 A. amperometer; B--
30 second intervals. Battery, 12 V. - 60 Ah.; R—-Rheostat,
Braking the starter at 250 A. of current, 800 A. capacity.

the reading should be 0.8 Kg. of torque
at 1100 - 1500 rpm's, with 9.5 V. of
voltage.

Test with an unengaged starter.
Energizing the starter with a current of 11.5 V., the absorbed current reading
should be: {50 Amp and 9,000 teo 12,000 rpm's.

Test under short-circuit conditions.

Energizing the starter with a current of 7 V., it must absorb a current of £500Amp
and develop a torque of 2 1,9 Kgm.

The minimal voltage readings of the pinion gear action should be: £7V.; warm, £8.5V.
The armature brake-moment is 2.5 -— 6 Kgcm.

Repair Instructions
Overhauling

--Disconnect the battery cable and the starter-to-solencid terminal at the electro-
magnetic screws by loosening bolts 8 and 9.
—-Loosen the two bolts with their spring and flat washers, the electromagnetic
switch supports on the sides of the pinion gear case, then slide out the electro-
magnetic unit.
--Remove the brushes protective band on the commutator side support.
—-Disconnect the end from the positive brush holder.
--Gently 1ift the brushes and place the ends of the springs against the sides

of the brush holders in order to avoid nicking the brushes.
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—Unbolt the two limited-slip bolts of the two supports' retaining arms, then
slide out the brush holder support paying attention to the seating washers
(a fiher and a steel one) mounted on the shaft.

—-—Slide out the unit from the pinion side support.

—=51ide out the cotter pin of the starting control shaft, and then slide out the
shaft 1itself.

--The armature unit is eased out together with the engagement unit and with the
fork lever, which remains unengaged, and with the seating washers.

If the engagement drive unit must be disassembled, it will be sufficient to remove

the electric stop ring, and slide out the component parts in sequence,

T e nrense
| rererarervasacresinisasiss
7

Sl

L m
AT Ty ﬁ
|

|

| | “?Wmmmmmmm‘ ' |

i | ; L] '

i i
\'\-\.

18 17) 16 4 13 12 11

Fig. 101, Starter motor Marelli T L2 E.

l. Actuating link, 2. Soleroid disengagement spring, 3. Solenoid disengagement,

L. Solenoid coil, 6. Solenoid contact, 7. Fixed contact, 8, Battery cable connection,

9. Solenoid to starter motor terminal, 10, Disc type braking unit, 11. Support, ‘
12, Case, 13, Armature, 1k, Field winding, 15.Polarity expansion unit, 16, Rear side
support, 17. Drive (engagement) gearing, 18. Stop ring.



Commutator Resurfacing

In case the commutator shows any burned spots or deep scores, it is necessary
to turn it on a lathe. The reducing value of the diameter should not exceed
0.5 0.6 mm.

After the turning operation, undercut the mica segments to a depth of approxi-
mately 1 mm., then clean thoroughly.

Replacement of Self-Lubricating Bushings

Remove the bushings, enlarging their diameter on a lathe until noticeably re-
ducing their thickness, or cut them longitudinally at two opposite points.
Before assembly, a clearance of 0.1 mm. should exist between the shaft and the
bushing.

The replacement self-lubricating bushings are provided ready for assembly, and
do not require lubrication and should not be tampered with,

Replacement of Brushes

If the brushes have worn down past two-thirds of their length, they must be
replaced with the exact type. Even if only one brush is worn, it is good
practice to replace both.

After replacing, run the starter without load in order to allow the brushes to
seat themselwves properly om the commutator surfaces.
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Data

Distributor Unit

Type
Initial Static Advance {on the engine)
Centrifugal Automatic Advance (on the engine)
Contact Points Clearance
Number of Rotor Brushes
Rotors' Contacts Pressure
Condensator Capacity at 50-~ 100 Hz
Condensator Insullation Resistance at

100®* C. and at 100 V c.c.

Marelli S 125 AX 15e
6°

30 + 2°
35 + 0.05 mm.
2

1000 = 1200 grams
0.20+=0.25pF

>1 Mo /p F

DINOPLEX C Unit

Type
Changeover Switch

Marelli AEC 101 DA
Enclosed

Coil

Type

Primary Current Resistance in ohms at 20°C.

Secondary Current Resistance in ohms at 20¢ C.

Reslstor resistance
Ground Resistance (Insullation) at 500 Vcec.

Marelli BZR 205 A
12v - 8 F
1.3=1.5

5500 -~ 7000

0.7+ 0.95L

250 MJL
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Spark Plugs ;

Type

Electrode gap

Thread diameter and pitch
Torque

CHAMPTION N60Y

0.4 4 0.5 mm.
M 14 X 1.25
3.8 Kgm.

Lack of Ignition

Diagnosing of Malfunctions and Related Remedies

Possible Causes

1) Burned fuse.

2) Discharged battery.

3) Current circuit grounded or
interrupted.

Remedies

1} Replace the fuse.
2) Recharge battery.
3} Check and repair.

Defective Ignition

Possible Causes

1) Alternating short-circuiting of the
condensator.

2) Contacts too close or dirty.

3) Distributor cover scored or with
burned or humid contacts.

4) Rotor brush burned or scored.

5) Spring-loaded carbon contact broken
or with defective spring.

6) Contacts sticking on the shafts.

7) Contact return springs deformed or
weak.

8) Points' clearance excessive,.

9} Discharging or defective high
voltage connections.

| —

Remedies

1) Insufficient voltage in secondary
circuit. Weak spark. Strong
spark between contacts. Replace
the condensator.

2) Adjust clearances and clean points.

3) Replace the cover if scored:
clean the contacts.

4) Replace the rotor brush.

5) Replace contact and spring. Clean
the contacts at the brush.

) Lubricate shafts with vaseline.

7) Replace the points' support unit
and check that the contacts are not
sticking on the shafts.

8) Weak spark especially at high
speeds. Adjust contacts to
0.35 + 0.03 mm,

9) Check terminals and cables.

Ignition Advanced Bevond Normal Setting

Fossible Causes

1) Weakening of centrifugal regulator.
2) Excessive points' wear.

Remedies

1) Replace springs with original.
2) Replace entire points group.
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Ignition Retarded Beyond Normal S8ettings

2)

3)

Possible Causes

1)} Excessive clearances in the distrib-

utors' coatrol units.
Automatic advance not functioning.

Worn contact supports.

Remedies

1) Check clearances, replace worn
units if wear is excessive, then
reset timing.

Remove the distributor and check
the advance.

If wear is excessive, replace the
contacts of the two units, other-
wise adjust points' clearance.

2)

3)

1)
2)

3)

Malfunctioning DINOPLEX Unit

Possible Causes

Loose or dirty connections.

Erratic action of the commutation
lever with engine in operation.
Battery terminals connections loose
or disconnecting with engine in
operation.

B T T p——

—-For any other malfunction, replace the

s e i

Remedies

Check and clean;
Replace DINOPLEX Unit.

L
2)
1f

1) Check terminal connectiens.

tight, replace DINOFLEX Unit.

DINOPLEX Unit.

Malfunctioning Ignition Coil

1)

Possible Causes

Loose or dirty connections.

Remedies
1) Clean the connections and tighten.

--For any other malfunction, replace the coil.
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Distributor Unit

Description

The ignition distributor 5 125AX15¢ was developed for the needs of high rpm's
engines; it is composed of two contact sets with a single 3-lobe camshaft.

The two breakers are connected in parallel and are phased 180° from each other

so that when one breaker closes the circuit while the other is opening the circuit.
The distributor rotates at half the enpgine speed, and supplies it with three

sparks for each rotation.

The automatic advance originates from a stamped aluminum-bronze ground, functioning
Inside a hardened steel case in acting through rollers placed on the proper
serrations on the camshaft. The engine fastening is of the flange type.

A notch in the roter and a corresponding one on the distributor case indicate the
exact position for timing the distributor with cylinder 1 of the engine and also
corresponds to the No. 1 marked on the cap position of the ignition cable from

that cylinder.

After the first 1,000 Km. of operation of the car, check the contact clearance,

it should measure 0.35 + 0,03 mm,

Every 3,000 Km. remove the distributor cover and remove the rotor; cleam it with

a lint-free cloth dampened with gasoline and blow dry.

Check the contact clearance; if necessary reset by loosening screws 2 and its
eccentric levers.

Place one or two drops of engine oll on the cam lubrication felt washer.

Distributor Test Bench Tests

Mount the distributor on a test bench equipped with a variable-speed motor.
Hock-up an ignition coil and a battery, and hook-up the six spark plugs cable
conpectiongsof rhe distrihutnr rcan wirh the terminals of the other spark gap

gauge,
(T T l
wI T = ===c=|Il
ANERAEEP= =4
o 13ﬂ01é4=f;:
IJI'",J'JP' i
w T2 s
150 I

] i
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rpm's

Fig. 102 Ignition Distributor Fig. 103 Automatic Advance Curve
1-Rotor brush; 2-Contact bredker assem- Diagram

bly fixing screw; 3-Screw holding

fixed contact; 4-Moving contact;

5-Fixed contact; 6-Contact breaker

assembly base; 7-Second contact breaker

8-Eccentric pin.
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with the connections at the points comparable to the distance between the distri-
butor and the spark plugs. Actuate the distributor in its prescribed rotation

for a few minutes to a speed of about 2,000 rpm's and with the ends of the spark
gap at a distance of about 5 mm.

Increase the distance to 10mm. and check to see if internal discharge® are occur-
ring within the distributor. These discharges are detected both by their noise
and by diminished intensity or by the lack of some sparks at the

of the test bench.

Automatic Advance Curve Check

Mount the distributor on a test bench equipped with electrical testing apparatus
and connect terminal D of a coil with the low voltage terminal of the distributor;
then connect the high voltage terminal of the coil to the graduated disc of the
test bench instrument. Actuste the distributor to 300 <= 400 rpm's and check the
graduated disc value degrees in relation to the degree values produced by one of .
the three sparks. '
Increase the speed of the distributor; if the increase in rpm's of the motor is
not great compared to the earlier welocity, the degree reading will be the same
in relation to the same spark.

Continuing to increase the speed of the rotation and checking the readings at
each increase of 200 4 300 rpm's it is possible to check the number of advanced
stages of the beginning of the spark (in reference to the distributor), in
relation to the functioning values of the rotation speed of the distributor.
Remembering that the distributor has a rotation of half of that of the engine,

it is necessary to double the indicated values (whether the number of rpm's

as well as the advance degrees) in order to trace the automatic advance path

in relation to the motor and checking it against the diagram in fig. 103.

The distributor's automatic advance reaches a value of 309 at 5500 rpm's at

the engine.

Maximum ignition advance is 36® + 1 including the 6% of fixed initial advance
established with the engine running at 5500 rpm's.

Synchronizing Points Timing

Whenever the points unit must be replaced, mount the distributor on a test
bench, as described in the preceding section.

Check that the initial opening of the contacts for cylinder 1 takes place
exactly when the notch on the rotor arm is aligned with the timing mark on

the distributor case.

Acuate the distributor to about 400 rpm's/l and align the zero of the graduated '
disc in relation to the spark of cylinder 1 which occurs between the disc and
the rotating point.

Check that the six sparks occur in relation to the disc gradations of 0°, 60° ,
1208, 180° , 240°, 300%°, with a tolerance of + 1° .

If a higher reading is observed, check the three sparks controlled by a contact
breaker in relation to the other two, loosen screws 2 {fig. 102) of the contact
breaker support arm set at 0 ® alignment, and move the arm in the needed direction
until obtaining the desired tolerance between the points.

Securely tighten screws 2 when synchronization is complete.



Electronic Capacitive lMscharge Unit
(DINOPLEX)

Description

The engine mormally operates via the electronic ignition system, with the
changeover switch in tie "Normal" position.

In the event of irrerular functioning of the DINOPLEYX Unit, the electronic
ignition system can be bypassed by moving the changeover switch to the "Emer-
gency" pos ition

The switch must onl bhe moved to the "Emergency" position with the ignition
switched off,

Under these conditions, ignition is via battery, distributer and ignition coil.

Important Imnstructions

WARNING: High voltage ignition. It is dangerous to uncover the terminals which
are protected by the red rubber sleeves. All work on the equipment should only
be carried out with the ignition key removed.

It is dangerous to touch the cable terminals while the engine is running.

When the ground is wet, there is risk of an electric shock when touching either
the coil or spark plug leads. In the event of the green covered cable being
changed, it should be filled with Silastic RTV 732 grease (Marelli product).

WARNING :
1} Do not disconnect the battery while the alternator is functioning, ctherwise
the DINOPLEX C Unit will be immediately damaged.
2) Make sure that there are no irregular contacts or looseness between the
battery te rminals and their related connections.
3) Do not apply any additiomal
suppression condensers to the coil
when installing a radio, as this
Fig. 104 DINOPLEX C Electronic Unit will adversely affact the performance
1-Ignition chageover switch lever of the ignition system. Adequate
(normal and emergency). suppression is alreadv incorporated.
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COIL BZR 205A-12V.8F
Bench Test Instructions
To check the condition of the ignition coil, the following steps are necessary:
Ohm Resistances

The ohm resistance of the primary winding must not go below 1.3 ohm at 20%®C.
The resistance of the secondary winding must be: 5500 = 70000,

Ground Insulation

The coil must resist an alternating wvoltage of 500V, at 50 Hz, which applied for
3 minutes between one end of the primary winding and the metallic case, without
noticing any discharges.

The insullation resistance in relation to the ground must be above or equal to
50 Marat 500Ve.c.: this measurement can be carried out with a megachmeter.

Measurement of Spark Length

Actuating the coil with the distributor, without using the distribution of the
high voltage, and delivering all the sparks on a spark gap gauge with an
ionized end for the measurement of the maximum length of the spark. When warm,
and after two hours of operation of the coil at 50 sparks per second, the length
of the spark must be at least 12 mm. at 12 V.

SPARK. PLUGS
Description

The spark plugs must endure sevem operating conditions. They require, therefore,
special attention in order to attain the smooth running of the engine and a

long period of efficiency.

They should withstand the rapid variations of temperature and pressure that take
place in the cylinders. At the same time, they should resist the corrcsive

and combustion gas action, especially when employing fuels with a high percentage
of corrective anti-detoant additives.

They should possess, for these reasons, special characteristies (thermal, elec-
trical, mechanical) and should be perfectly gas-sealed:

——Good thermal conductivity assures a rapid dispersion of heat, allowing a
regular, smooth and continuous engine operation.

--Good insullation and perfect dielectric strength, even at high temperatures,
will prevent any loss of current flow or leaks.

——An effective resistance to sudden temperature changes, even if these differences
are relatively high. )
--Mechanical resistance which guarantee any damage during the operation and
mounting.,

—-A perfect gas seal, which will prevent overheating or provoke self-ignition.

In every engine, the spark plugs should operate within two different thermal
limites which respectively are: self-cleaning temperature and self-ignition
temperature.

The thermal characteristics, therefore are the determining factors for the proper
selection in the different types of engines.

The ppark plugs are selected conventionally according to their heat range, which
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corresponds to a definite numher established in relatien to the number of
seconds required by the spures vlug to pruvele self-ignition on @ standard
engine.

Consequently, a cold spark plupg is usually one designed with a high heat range,
while a hot spark plug is one designed with a low speed range.

-=In high speed engines with a high compression ratio or of the super-charge
tvpe, it is necessary to use cold or high heat range spara plups.

For engines with intermediate characteristics, use intermediate heat range spark
plugs.

However, not all manufacturers appnlv the sname number to indicate the identical
heat range.

In such cases, it is necessarvy to consult the conversion charts before mounting
in the engine spark plugs 7i7ferent from those advised bv the car manufacturer.
When the spark plugs provole self-ignitien, refer to the same type as mounted
in the engine, but replace with those immediately of a superior grade of heat
range. Tf, instead, tie voed spark plugs show carbon or oil scote formation,
replace them with sparw plups providirg an immediate lower grade of heat range.
It is not advisable co use spark plugs with a heat range different from that
specified.

A somewhat empirical metho, but which is very much used in practice by experts,
to determine the prope- tvpe of spark plugs, consists in checking the insulator
color of center electrode:

——Whitish insulator = mounc colder spark plugs.

--Blackish or sooty insulator = mount hotter spark plugs.

-—-Brownish insulator = correct spark plugs.

Checks and Repairs

Evervy 5,000 Km., or whenev.l the engine indicates ignition irregularities, it

is necessary to remove all spark plugs and to cheek the electrode gap, to check
for encrustations of the ceramic space and for sootv deposits produced by

excess fuel at certain engine rpm's or by oil seeping into the combustion
chamber.

It is advised to replace plugs excessively encrusted or sooted.

Remove encrustations with a small steel file, wash the plugs in gasoline and blow
dry accurately; reset the gap at 0.5 mm. using the proper tocl and great care.

Electrical Test

Check on a proper test bench with the plugs
under air pressure of 74 8 Kg/em®, with
the ends of the spark gap gaupge set.

at B8 mm.; the sparks should jump regularly
between the two electrodes,

If frequent discharges are noted between
the ends of the spark gap gauge instrument.
or between the spark plug insullation and
the ground, it is advisable to replace it.
Every 10,000 Km., replace all plugs.
WARNING: Lightly lubricate all plug
threads before mounting them on the

engine.
If the spark plug spacer washer is new, Fig. 105 Electrode Gap Check
tighten all plugs first to a 2.5 Kg. A=D0.4%0.5 mm.

torque, then to 3.8 Kg. torgue.
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LIGHTING SYSTEM
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Headlights

Twin filament iodine bulbs
--Main beams
—-Dip beams
Front side and direction lights
Twin filament bulb:
--Side lights
--Flashing directioral lights
Directional Side lights
Bulb

Rear and Stop lights

Twin filament bulb-
--Rear light
--5top light

Rear Lights
Bulb
License Plate lights
Bulb
Reverse lights
Bulb
Outside lights control and headlights
control
Internal car lights
—-Bulb
——Contrel switch:

Pressure type
Automatic, when doors are opened

W55
W35

W5
W2l

W3

W5
w20

W20

2

W5

2

W25

Via lever positioned at
steering wheel,

W5

Built in car roof
On door mounts
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Engine compartment lights
==Bulb, with on—off hood cover switch

Trunk compartment lights
—=Bulb, with on-off trunk opening automatic switch

Glove compartment lichting
—-Bulb, with incorporated push button switch

Dashboard lighting
| ——8 bulbs, 1 for each instrument

Signals operation

Direction indicators -
Low engine oil pressure indicator
Fuel reserve indicator

Interior heating fan engacement indicator L
Starter engagement indicoator

Lights operation indicator

Headlights at full beam cneration indicator

7 bulbs

T',]'S

W3

W3

W3

Headlights

Focusing of Headlights

The headlights are of the asymmetrical main beam and dip beam type.

alignment is obtained with an empty car in the feollowing steps:

-—Check tire pressures. Freont: 1.9 Kg/em“, Rear:

2.2 Kg/cm?

Their

--Place the car on a2 level surface, 5 meters from a flat white vertical surface
in the shade and make sure that the car is evenly perpendicular teo the plane of

the vertical surface.

--Shake the shock absorbers from side to side in order to uniformly settle the

suspension units.
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Fig. 106 Diagram for the Alipnment of
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Headlights
A = 1255 mm., distance from the centers

of the headlights; B= C-10 cm. with car Fig. 107 Headlight Adjustment Screws
in prepared condition; C=height from ground l-Vertical aligmment screws; 2-Hori-
of the center of the headlights measured zontal aligmnment screws; 3-Lighting

st alignment unit fastening screws
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n the vertical surfaces (fig. 106), trace two vertical lines at distance A =
1255 mm. corresponding to the interaxis of the lights; these lines must be equi-
distant perpendicularly, and vertical at the car's longitudinal axis.

Now trace an horizontal line b-b at height line B from the ground. To align,
turn the main and dip beams of the lights on and orient them by adjusting screws
2 (fig. 107) for vertical alignment and screws 3 for horizontal alignment so
that:

--the demarcation line between the dark and lit area is on line b-b (fig. 106).
-—the demarcation lines inclined upwards (about 15° ) begin at intersection
points P or just outside of them.

WARNING: The iodine vapor bulbs should absolutely never be touched with bare
hands. Handle the bulbs only by their base. They should not be replaced with
different tvpes or different wattage, in order to avoid difficulties in the
electrical system.

)
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Fuse Tanel

Right Fuse Box

f

Fuses Protected Circuits

A 8 Amperes Right hand main beam

B B Amperes Left hand main beam

C 8 Amperes Right hand dip beam

N 8 Amperes Left hand dip beam

E 8 Amperes Side lights
Reverse lights
Instruments lights

F 15 Amperes Headlight flashers
Engine/luggage compartments

Left Fuse Box

Fuses

Protected Circuits

G 30 Amperes

25 Amperes
30 Amperes

(=1

L 15 Amperes

M 15 Amperes

N 8 Amperes

Horn

Clgarette lighter

Clock

Distributors

Radiator fans

Alternator regulator relay
Instruments

Wind-shield wipers

Starter light

Stop lights

Direction indicator lights
Heater fan motor

Water thermometer

Electriec fuel pumps
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ELRCT2ICAL DIAGRAY DESCRIFIION

1.

26.
284

2.,
30.
31,
32,
33.
3k
35.
36,
37.
38.

39.
LO.
L1,
L2,

Ly,
LS.

Headlamps - ain beam and
dip beam (iodine vapor bulbs)
Front side and directional
lights
Fog lights (on request)
Direction indicator lights
Cooling fans moters
Temperature sensitive switch for
radiator fans
Heating /ventilation fan motor
Horn compressor motlor -
Front trunk light
Battery
Electrical panel
Fuse box (6 fuses)
Terminal boards for switched current
Permanently live terminal board
Fuse box (6 fuses)
Alternator regulator
Charging circuit relay-Lucas 33252
Directional flasher unit
Radiator cooling fan relay
(Lucas 33213)
Yorn relay
Main beam, dip beam and side
lighte relay - Lucas 33213
Feg light switch - on ragquest
Winer wasuer switch
Wiper washer wotor
Stop light switch
Heating frentilating fan switch
Cizarette lipghter
Instrument light raeostat
Rheostat for varying wiper speed
Instran:il lights
Flectronic rev counter
Main beam warning light
Speadometer
Side light warning light
Direction indicator warning lights
Wiper and screen washer lever.
Direction indicator lever
Main beam, dip beam and headlkamp
flash lever
Relay switch for side, dip and mai:
beam lights
lorn button
Reverse light switch
Fuel level gauge transmitter
Ergine compartment light
Alternator
Fuel pumps

L6,
47.
L8,
L.
50,
51,
52,
53,
54,

55,
56,
574
58.
59
€0,
61,
62,
63-
6l
65,

b6,
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Starter

Interior lipght

(i1l tem_ erature transmitter

Water temperature transmitter
Spark plugs

Distributor

Resistor

Coil

Four-pole by-pass switch (Dinoplex
ignition unit to emergency igmition}-
incorporated in the unit

Dinoplex electronic ignition unit
Feverse lights

Luggage compartment light

Rear direction indicator lights
Pear position and stop lights
License plate lights

Ignition switch and steering lock
Heating /rentilating fan warning light
Choke warning light

Choke warning light switch

Low oil pressure warming and trans-
mdtter

Oil pressure rauge
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CONTROL INSTRUMENTS=--STARTER AND SIGNALS

Indicator Gauges . . : . . . . - . G . . - PE. 176
Tgnition and Steering Lock. i i . % H a w w & % . pe. 174

Electrical Circuits Independent of Ignition Switch . . . . pPE. 174

Electrical Circuits Under Control of Ignition Switch. . & . PE. 174
Steering Wheel Control Lever Stalk. . . . . . . . . pg. 177
Window Washing Unit 2 s 5 g i . E; . . & i . pg. 177
Horns . . " . " . . : : . . , . : % . pg. 178
Window Cleaning i o 5 3 i i . 5 : . E i . pg. 178
Fuel Level Indicator . : " . . i . i v z : . pg. 179

Description of Contrel Instruments

l1—Electric clock 31-Side air inlet

2—Speedometer 32-Low o1l pressure warning light
3—0il thermometer {red)

4—-Electric oll pressure gauge 33-Reserve fuel supply light{red)
5--Water thermometer 34-Starter control

6--Fuel level indicator 35-Glove compartment
7--Revolution counter 36-Choke control

8--Ammeter 37-Clock setting knob

9-=Horn button 38-Clutch pedal

10-Windshield wiper and washer control 39-Brake pedal

11-Heater temperature control (hot water) 40-Accelerator pedal

12-Heater air control
13-Gear lever
14-Ash tray
15-Heater fan switch
l6-Cigarette lighter
17-Handbrake lever
18-Instrument lighting rheostat
and wiper
19-Front compartment opening control
20-Fresh air intake control
21-Odometer zero control
22-Light switch
23-Side~-dip-head-and headlights flasher
control lever
24-Direction indicator lever
25-Direction indicator warning light
(green light)
26-5ide lights, warning light (green)
27-Heater fan warning light (orange)
28-Main beam warning light (blue)
29-Choke control warning light (red)
30-Rotating defroster grills
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Indicator Cauvges

in case of faulty or non-operation of one or wmore indicarors, first make sure that
2l]l connections are sound, check the condition of all contacts, and their particu-
lar fuses.

In order to proceed with replacement of the instruments and/or of the indicator
lights, remove the instrument dashboard cover by unscrewing the four knurled screws
at the corners of the cover. Turn on the instrument lights so as to ascertain the
faulty bulbs or units and remove them after removing their mounting supports.
Zemove the dust cover from the tachometer housing to make any work or repairs

on that unit easier.

Ignition and Steering Lock

The ignition switeh (fig. 111) is supplied with the proper key which fits four
positions:

1) Locked (Halt)--Steering locked and key removable, (The lights can be switched
on actuating switch 22 on the light switch lever 23 placing the lever in position
3).

2) Garage--Steering unlocked, key removable.

3) Start (Fahrt)--Ignition-electric fuel pumps and normal running services avail-
able.

4) Start.

WARNING: 1In corder to facilitate the unlocking of the steering it is sometimes
necessary while attempting to rotate the key, to try and rotate the steering
wheel back and forth.

Do not remove the key if the car is not stationary as this may lock the steering.

Electrical Circuits Independent of Ignition Switch

--Lights (side, dip beam, main beam, reverse, instrument lights, auxiliary lights).
--Front, internal, and rear compartment lights.

--Horn.

--Cigarette lighter.

--Cleck.

Electrical Circuits Under Control of Ignitiom Switch

——Starter motor.

--Radiator fan.

--Charging circuit.

--Windshield wipers.

——Choke warning light.

--Stop lights.

—-Direction indicator lights.

——Heater and ventilation fan.

--Electric fuel pumps.

--Instruments: water thermometer, revolution counter, oil thermometer,
oil pressure gauge, fuel level indicator, etc.)
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Steering Wheel Control Lever Stalk

The unit is made up of the following:

-=Turn signal indicator, with automatic return coantrolled by the straightening
of the steering wheel after a turn.

=-Main beam-dip beam control lever with enclosed rotating switch for ocutside
lights.

—Windshield wiper and washer switch.

The three instruments form a single group, fastened below the steering wheel.
In case of malfunction, replace the complete unit.

Removal and Remounting

The following operations should be carried out:

--Hemove the steering wheel.

--Unscrew the locking retaining nut that fastens the steering wheel hub to the
steering column.

--With tool /06-A5-7237 remove the hub, making sure not to lose the related
alignment key.

~-Unscrew the two control unit retaining screws.

-—Remove the assembly as a total unit.

To reinstall, reverse the above operations.

Window Washing Unit

It is made up of an electric motor which acuates two reduction units which control
the two synchronized wiper =rms.

The unit is equipped with an automatic wipers neutral position return unit. The
wipers return to a rest position at the bottom of the windshield.

This action of the unit i. controlled through acuating the right lever at the con-
trel lever's stalk.

Instructions for Identifying Malfunctions

Malfunctions or non-functioning of the window washing unit are due to the following
causes:

—=-Malfunction or breakage of the control stalk lewver.

=-Faulty assembly or the unit.

-=Faults in the electric wotor or in the reduction units.

In the first example, replace the control stalk unit as indicated in the preceding
section.

In the second example, check that there are no blockages or deformations in the
lever support or in the articulation mechanisms. If necessary, check to see if
reassembly is required.

In the third example, check the electric motor on a test bench and replace if
malfunctioning.

Removal and Reassembly

The window washer unit is removed through the fromt trunk cover.

Removal of the Motor

—~Remove the guide wheel and the protective bulkhead of the unit.
—-Disconnect the electric cables from the motor.

=-Unscrew the right reduction unit control cover from the motor.

--Loosen the arm that fastems the motor on its support and remove it together
with the right reduction unit coupling assembly.
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Reduction Unit Groups

—-Unscrew the nuts of the wiper arms bearing spacers and the retaining nuts of
the arms.

—Remove the wiper arms.

--Unserew the reduction unit supports-to-chassis fastening bolts and remove both
groups completely.

--Make sure that the reduction units and the cover are well lubricated.

For reassembly, reverse the operations making sure that the motor and reduction
units are totally free in their movements.

Horn

The horn circuit is made up of the following units:

--2 horns of different sound: a high and a low tone respectively.

--A horn switch button, placed in the center of the steering wheel.

--A circuit protection & amp fuse which also protects the electric cigarette
lighter and clock circuits. )

Instructions for Tocating Malfunctions

The horn system malfunctioning can be traced to:

—-Non—functioning horn button.

--Malfunctioning or obstructed compressor.

Check that the connectiors, the cables and the horn button are functioning and
do not show traces of oxidation.

Whenever the fault can be traced to the horn button, replace it.

Any malfunctions in the compressor indicate need for replacement of the unit.

Removal and Remounting

For removal of the group carry out the following operations:

--Remove the proper fuse from the fuse box.

—-Remove the battery protection plate bolted to the lower apron of the car.
—Disconnect the current cable from the compressor and the air pressure tube
at the horns.

--Loosen the two compressor arm retaining nuts and remove the compressor.
—-Remove the horns' retaining nuts and remove the horus.

To reinstall, reverse the above operations.

NOTE: The horns' sounding note cannot be varied. _
Every 2500 Km. lubricate the compressor with a few drops of FIAMM oil or with
vaseline oil.

Window Cleaning
Operation

-=Via a pump.
~—Controlled through a lever positioned at the steering wheel (fig. 110).

Liquid to be Used

Summer——1 liter of water with 30 cm3 of FIAT DP 1 or a quantity of glass cleaner.
Winter—1 liter of FIAT DP 1 or 1 liter of water with an approprilate quantity of
glass cleaner.
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Level Indicator

The malfunctioning of this unit is generaily attributable to the sending uuit
contained in the right hand gas tanl,

For eventual replacement of the unit, carry out the following steps:

—~Raise the car at the rear.

--Remove the right rear wheel, the stone runrd and the brake cooling air tube.
--Remove the electrical cables and remave the unit's retaining holts.

—-With great care, remove the unit choosing the best position for removal

S0 as not to alter the setting of the instrument by changing the float's position.
——For reassembly, reverse the above operations,

3
Iy %
tlﬂéiﬁﬁﬁ'p
{Z)
Mij )
1

_— A

Fig.* 111 Ignition and Steering
Lock Switch
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VENTILATION AND HEATING SYSTEM

Description . i & i : )

Diagnosing Malfunctions

Operation ., . § . i I

Instructions for Use . " . . s

Summer Ventilation .
Intermediate Season .
Winter Heating . 2

Description

and Related Remedies

. PE L] laﬂ

- pg. 180

¥ . pg. 180

. pg. 182

i i 4 . pg. 182
: ; 3 i . pg. 182
. . " . . pg. 182

The ventilating and heating system components are:

--two front air intakes:; located on the side of the radiator.
--one fan located at the right hand air intake.
-—one radiator located near the right hand air intake.

--a tap control which opens or closes the entrance of the flow of hot water
from the engine to the radiator. :
-=two directional air wvents located on the dashboard for the demisting of the
windshield. '
--two side air wvents.

Diagnosing Malfunctions and Related Remedies

Insufficient Heating (The Hot Water does Not Arrive in Sufficient Quantities
toc the Radiator)

1)
2)

3)
4)
5)

6)
7)

Fossible Causes

Control tap not fully open.
Control tap with deteriorated shut-
off seal.

Control tap-to-engine water tubing
partially clogged.

Faulty or maladjusted thermostatic
valve.

Alr tubing wvalves not closing
completely.

Non-functioning fan.

Irregularly functioning fan.

Remedies

1)
2)

3)
4)
5)

6)
7)

Check the opening actiom.
Replace the tap.

Disconnect tubing and blow clear
with compressed air.

Check and eventually replace the
valve.

Check the wvalves,
action.

Check fuse and electrical circuit.
Overhaul fan or replace it.

Adjust closing

Alr flow into the car is controlled by two sets of levers:

Operation

lever 3, located

under the left side of the dashboard, controls air intake at tube 1 (fig. 112),
lever 8, located at the tunnel, controls incoming air at tube 4 across heater

box 6.

Lever 12, next to lever 8, controls the opening and closing of tap 11
for the intake of hot water from the engine to the radiator.

Switch 15 (located

at the tunnel)dctuates the fan at the right hand air intake tube.
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Instructions for Use

Summer Ventilation

Qutside air intake. Rotate the triangular vent side windows as required.
Partially lower the side windows actuating the appropriate levers.

Front air intake.

--Close the hot water valve moving lever 12 to the blue spot.

--Move lever 8 to the intermediate position (E}. 1In this position the air is
directed to the defroster and to the side air intakes,.

--With lever 3 push to the left, cold air is directed via the side air intake.
—-To direct cold air only to the windshield, move lever 8 to its lowest position
and close valve 2.

—--At low car speeds, switch on the heater and ventilation fan.

NOTE: With lever 8 in position (0), air flow, hot or cold to the defroster and
side air intakes is excluded.

Intermediate Season

For the demisting of the windshield follow the first and fourth instructions
for winter heating.

In order to obtain fresh air in the car, open wvalve 3,
Winter Heating

--Open completely the hot water valve, moving lever 12 towards the red spot.
--Close valve 2 pulling it to the end of its travel lewver 3.

—-Move lever & to the half way position (E). In this position hot air will
enter via the defroster 9 and the two side air intakes 10.

—-Moving the lever 8 to the lower end of its travel all the air is directed
to the defroster. The temperature of the air is varied by opening or clesing
valve 2 with control 3.

--When the car speed is reduced, in order to increase the air flow, switch on
the heater and ventilation fan using switch 15 (fig. 110).

—-Should the heating be inadequate, first check the correct functioning of the
thermostat which regulates the engine air temperature.
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CHASSIS
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Windows
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General Description

Dino 246 GT .607L, with tubular chassis, two doors, two directional lights.
Opening hood, with front hinging, contrecl from the interior of the car via

a lever located under the instrument dashboard, near the steering wheel.
Outside lighting with curved-layer safety glass; black rubber moldings with
chromed brass frame held by black L.A.M.A.C. sealer.

Front doors hinged at the front, with security lights: adjustable at the fromt,
equipped with a blocking lever actuated by a push button which insures its
locking in the closed position: the door can be opened at the rear via a lever
handle.

Locking of doors via key.

External door handles--lever type, chromed.

Rear lighting—-round shaped; round black rubber gasket and chromed brass ring.
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Rear lupgape trunk with locking lid and push button opening control.

Rear license plate holder located at rear cventer of the car, under the trunk lid.
Bumpers—-front and rear, with black rubber inserts in steel shells.

Field tank lid, located on the rear lefr side, srovided with a locking mechanism
actuated by a control lever located in the car, at the rear left side of the
driver's seat.

Seats, sliding bucket type.

Instrument dashboard--padded resin moldinpg, with velveteen "skv'" covering.
Instruments located at center of steering wheel with central controls, with two
movable interior wventilation air vents, On the passenger side there is a glove
compartment.

Sun visors, padded and movable in two directions; vanitv mirrer on the passenger
side, map pocket on the driver's side.

Carpeting--in car's front and rear floors, front and rear trunks,

Internal upholsterv—-in leatherette (with cloth central seat psnels, or leather
upholstering upon request).

Daors

Removal

Door removal is carried out via the following steps:
—--Remove the stop ring with door completelv open.
-=-Remove, by tapping, the hinge pin.

——Bemove the door from its supports.

Reinstallation
Reverse the above operations.
Adjustment

The feollowing steps must be carried out in order teo properly adjust the doors
after reinstallation, especially if the original alignment has been altered.
Loosen the locking plate fastening screws and move it by tapping it until
obtaining a proper alignment with the door,

The door must open and close perfectly; the lock should also be in proper order;
the interior door lock button should move down easily, with a slight pressure.

An additional adjustment can be made on the door window raising and lowering cable
through an adjustment cam located at the lower part of cahble.

Windows
Removal and Reinstallation of Door Windows

The removal and reinstallation of the door windows is completed in the following
steps:

~-Remove the window cranking handle and the interior door opening shields,
-—Remove the door panel after removal of the retaining screws.

——Remove the internal door molding by unscrewing the proper screws.

—-Loosen the vent window retaining screws and turn it facing the front of the car,
——Remcve the support unit from the window glass which actuates it by unscrewing
the proper screws.

-=51ide the glass carefully out.

To reinstall, reverse the above operations.
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For the removal and reinstallation of the vent windows the steps outlined above

must be followed as well as these additional steps:

-~Lower the side windows all the way down, remove the vent window frame by lightly J
. : 5 L

pushing from the top down and forward; thus allowing the frame to slide out of

its guide and permitting its removal.

For reinstallation, the above steps must be reversed.

Removal and Reinstallation of the Windshield

The removal and reinstallation of the windshield is carried out in the following
manner:

—--Remove the windshield wipers from their mounts.

--Remove the side covering of the windshield.

-—-Remove the windshield trim ring from the molding.

--From the inside of the car, apply hand pressure to the top part of the
windshield tco loosen the glass from its gasket seating.

For reinstallation of the windshield fellow these instructions:

~=Clean the black L.A.M.A.C. putty from the windshield surfaces with a cleaning
fluid.

--Mount the gasket and trim ring on the windshield.

—-Insert a cord in the groove of the gasket.

--Insert the glass in its proper base, working from the inside of the car.
—=Pull the end of the cord to aid in the seating of the glass in its retaining
flange. A screwdriver will aid in facilitating the installation. Before
installation is completed, apply black L.A.M.A.C. sealant in the internal
groove of the gasket. After installation clean the glass with the proper
cleaning fluid.

Removal and Reinstallation of the Rear Window (Lunette)

Follow the same removal operations as for the windshield except that no black
L.AM.A.C. sealant is applied.

Removal and Reinstallation of Rear Side Windows

The removal and reinstallation of the rear side windows is carried out as follows:
--Remove the top flanked mounting molding by unscrewing the retaining screws.
--Remove the internal rear side support by unscrewing the two retaining screws.
==5lide out the internal gasket and unscrew the fixed glass frame support screws.
By pressing on the rear inside part of the glass, slide it from its seat.

For reinstallation of the glass, carry out the following steps:

——Clean off the old silicon sealant with the proper solvent and apply fresh
sealant according to manufacturer's specifications,

—-Mount the rubber gasket on the edge of the glass.

—--Mount the glass in its base and fasten its frame to the bedy.

—-Install the inside air sealed gasket on the body window ocutline.

--Install the rear internal support and its supporting screws.

--Install the rear top flanked mounting molding and its retaining screws.

-=Clean off the excess silicon sealant 854804 with the proper solvent.
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Hoods
Trunk and Engine Hoods

The trunk and engine hoods are hinged at their front via two internal hinges
and their closing is controlled by a lock with a stop latch.

The positioning support of the lids is provided by a retaining lever,.

If replacement of the hood is required, remove the retaining lever blocking
screw (only the top one on the trumk 14id); remove the blocking screws of the
hinges. 1In its mounting seat the 1lid must align itself perfectly in its
proper seating and it must open and close easily without forcing.

The adjustment of the 1lid in relation to the trunk is obtained by adjusting
the 1id hinges and the stop latch.

To open the engine compartment hood, actuate the lever situated inside the car
to the left rear of the driver’s seart.

Front and Rear Bumpers
General Description

The front and rear bumpers are made up of a sheet metal body, with a surfaced
rubber molding housing a steel core.

Removal and Reinstallation

The rewmoval is accomplished by removing the proper screws situated on the bumper
support arms.

The rubber strip molding can be removed from its seat by removing, at the front
bumpers, the rubber strip fastener screws and raising the rubber retaining clip.
For the rear bumpers, if removal of the rubber strip is necessary, it will be
required to loosen the license plate light support and to remove the screw
located at the opposite end.

When reinstalling the bumpers, make sure that they are positioned properly before
tightening them down.

Instrument Dashboard
Removal and Reinstallation.

For the removal of the dashboard the following steps are necessary:

—-Loosen the side fastening screws.

--Remove the steering wheel from the guide mount.

--Loosen the control levers unit located under the steering wheel mounting cone.
—--Unscrew the steering wheel guide mount cover fastening screws and remove it.
—-Loosen the instrument dashboard face by unscrewing the four knurled retaining
SCTews.

--Loosen the mileage counter cable and slide out the dashboard face control pins.
--0Open the front trunk lid; the rear trunk-wheel bulkhead must be removed to
gain access to the car's interior heating control cables.

--Proceed to remove the dashboard face.

For relnstallation, carry out the above operations in reverse order.




Seals
Leneral Descrintion
The seats are of the [ixed “rame bucikot (rre, mounted on two sliding rails.
The sear adjustment ceontrel for the diiver’s seat ls located on the right side,
ior the passenger's seat it i3 located or the left side of the seat,

The padded head rests are mounted or the interior-engine compartment bulkhead.
femoval and Reinstallatiom

For the remocval el the seats carrv out the following operations:

-=-51lide seats all the way back and rewmove the two front guide fastening bolts.
—-858lide seats all the wav forward and remove the twe rear guide fastening bolts.
~-Remove the seats.

To remove the head rests, first remove the bulkhead behind the seat backs by
tapping out the four rivet fastemers: then remove the two head rests mounting
springs and slide out the rest from its seating.

To reinstall, reverse the above operation.

Chasgsis

Always contact your FERRART dealer for service assistance when chassis work
ig heing considered.

Maintenance of the Chassis

Spot removal from sear cavers

In order to insure a long life and an excellent condition of the cloth covers,
it is necessary that a careful periodic cleaning be carried out,

Dust parti cles, which can imbed themselves in the seat covers, must be removed
periodically (every two weeks), or more often if the car is used more frequently.
This cleaning should be done with a brush and/or a vacuum cleaner.

The cleaning of the cover material can also be carried out by washing with water
and a neutral soap using a rag or a brush and washing in the direction of the
fabric's nap and not against it.

Rinse out the scap with a fresh, clean rag, rubbing it on the cloth; when it
dries, brush the nap of the cloth in order to give it its original appearance.
For the elimination of spots, it is necessary that they be removed as soon
possible after their occurrence. If left to dry too long they will oxidize and
their removal will be more difficult and make it impossible to resteore the
original appearance.

Certain types o spots require special spot removers for their removal from the
coverings.

Cleaning of the leatherette material

Never use oil, varnishes or ammconia solutions for its cleaning.

In the use of cleaners, make sure that the proper type is used, and that it is
one that will not cause loss or alteration of elasticity, or loss of shine,

and avoid cleaners that will cause damage to the material.

To keep the material clean it is advisable to simply wash it with a wet rag and
a laundry socap.

Rinse out afterwards with a clean, wet rag and remove all traces of soap.
Lastly, rub the material with a clean, dry rag to bring back the original shine.
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Chromed Parts

For keeping the chromed parts in pgeod conditicen, wesb them periodically with a
rag moistened in oil; drv them and vub them with & rap moistened an oil tluid.
Lastly, rub the chromed parts with a clean woolen rap until every trace of oil
is pone.

External Washing of the Car

The car is painted with an acrylic paint manufactured by GLIDDEK SALCHI.

It must be washed pericdicaliv ard according to the amount of use and types

of roads traveled.

When washing, avoid a high nozzle pressure,

When washing, do not rub the saponge heavily intc the surface in order to avoid
potential scratching of the paint by dirt particles,

After washing and rinsing, accurately dry the whole car with a chamois skin,
so as not to leave traces of water which will cause spots,

1f after washing and dryimg the finish is not shinv, applv a good commercial
polish. If durimg its application, the applicator daubber becomes discolored
with the car's paint, it will not affect the shine or the paint itself.

011, grease or tar spots on the car's paint can be removed with a small amcunt
of gasoline and quickly rubbed with a drv rag.







