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FOREWORD

The oresent shop manual provides, with its 13 parts, complete descrictive infarm-

ation, maintenance and repair data on the Giulietta cars.

Assembly and disassembly procedures, of the warious units or parts, which are
given on this Manual, are the best for a better and faster result; of course an efficient

servicing will be achisved, 1T the illustrated service tools would be used.

At the end of each part there is a page named « Information sheet reference », on
this page shall be indicated the changes introduced on cars after the issue of the Manual
and the instructions which will be given, step by sten, to the Service Division by the

« Sheets of Infermation » and by the « Imorovement Bulleting »,

In this way the Manual will be brought constantly up to date, with remarkable ad-

vantage for & fine procseding of the Workshops.

Direzione Assistenza Clienti

Alfa Romeo
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7501101

Fig. 1 - Givlietta Berling

Fig, 2 - Giulietta Sprint
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PART 1

TECHNICAL SPECIFICATIONS

MAIN DATA

Mumber of cylinders .

.

Bore and stroke {approx. 251 x 2.95 inches) .

A F5 mm.

Total cylinder capacity 1290 ce,
Giulietta Berlina at 5200 r.p.m. 53 H.P.
; Giulietta t.i. at 5500 r.pom. 3 owind 45 »
Maximum power R : .
Giulietta Spider and Sprint at 4000 rp.m. ar ik 80 =
Giulietta Sprint Wel. and Spider Vel at 4000 rp.m. . 0 =
Track front 1286 mm. (4" 2V
TR rear 1270 » (4 2")
Giulietta Berlina and L, 2380 » (7°1077)
Wheel hasea Giulietta Sprint and Sprint Veloce . 2380 » (70107)
Giulietta Spider and Spiger Veloce | 2200 0 = (703Y)
Givlietta Berlina and ti. . . . . ‘ 11,000 = (347717
Minum turning circle Giulietta Sprint and Sprint Veloee . . ., 11,000 » (3&°17)
Giulietta Spider and Spider Veloce . 600 = (317487)
Giulietta Berlina and t.i. . ;
Mumber of seats | Giulietta Sprint and Sprint Veloce
Giulistta Spider and Spider Veloce
Givlistta Berlina .o .o LB itres (1.823 gals.)
Fuel eonsumption per 100 km. . Giuligtba b o i R e R - WLy ol KR Ve B S
(ltalian Cuna Std. Spec.) . Giulietta Sprint and Spider s e Ey e RNEL ) I
Giulietta Sprint Veloce and Spider Veloce . .11 » (2419 » ) |
WEIGHTS
Giulietta Berlina and ti. . 3 A 1 . BBO kg. {17 cwls. 34 |bs)
Weight of the car . Giuligtta Sprint and Sprint Veloce . . . 850 =» (14 =» 81 »)
Giulietta Spider and Spider Veloce . SB30 o (16w 3T )
5
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| rs0-1/1

Fig. 3 - Giulietta Spider

ENGINE AND CHASSIS MNMUMBERS

Fig. 4 - The engine number is stamped on the left-hend side of the Fig. 5 - The chassis number
crankcase, and towards the fron

i stamped on the right-hand side of
vartical panel below the scuttle
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OVERALL DIMENSIONS

Mazximum length maxzimum wigth maxzimum haight
Model
I ft. in, frm. £, in, mm. . in. §E |
Giulietta Berlina and t.i. . 3930 1351 15585 514" 1405 AL TV
Giulistta Sprint &nd
Sprint Veloce 3980 13" 02" 1535 QL= 1320 474"
Giulietta Spider and S e
i) i ; R o W 1250 lowered top | 471
Spider Veloce 1850 |12 71/, 1580 sioues Hats S e S
TYRES 155x15
Inflation pressure in Kg/cm?® (see part %)
y T FipE
Maodel Pirelli Bolle Bicelli Pordai | Michelin 505, _'-’m:ll- Cinturata Michalin _X
front rear frant rear front rear frent rear front ear
Giulietta Berling 1.4 1.5 1.3 1.5 1.4 1.5 1401} 1501} 1.3 1.4
15023 1.602)
Giulietta t.i, e — — — - —— 150118013 1401 1.5(1)
1.6 (2)) 17021 1.5{2)] 1.6(2)
Giulietta Sprint and Spider . S bk i L ] ek 15 1.6 14 15
Giulietta Sprint Veloce and N = L) — —_ 1.5(3) 1.6(3) - —
Spider Veloce e o e i i — | 1.7 (4)] 1.8(4) —_ oL
— | -]l =l =1 =]—=11w9)|2005)] — | —
(1)} For teuring use and amall loads
(3} For sports use and full loads o] S - a o 20
(3} For road use, up to 100 mp.h, KL 3 I I Mlhﬁ 1..- i y S
{4} For road use, over 100 mph. P50, 8.2 §3 2 25 2 252 268 &8
1581 For race track use
PERFORMAMCE
Speed
Model Gear :
In Km. p.h in m, p.h.
1 st 42 L]
2 nd 72 A5
Giulietta Berlina : bevel drive ration %/41 | 3 rd 104 a5
4 th 140 &7
reverse 41 25
1 sk 47 29
2 nd 79 49
Giulietta t.i.: bevel drive ratic 9741 . 3 red 114 i B
4 th 155 7
reverss 4& 285
1st 48 a0
[N : ] 2 nd a2 51
Giulietta Sprint and Spider: bewvel drive ratic 9/41 T rd 118 79
4 th 165 103
reverse 49 2305
1 st 54 34
Giulietta Sprint Veloce and Spider Yeloce 2 nd 1?2 27
bevel drive ratio 10741 3 rd 133 a4
4 th 180 112
reversa 53 33
Alfawiki.nl A




1} Main equipment

12V.

ELECTRICAL EQUIPMENT

Marelli Lucas
Generator DM 44 4 C39 PV 2
Control-bax IR 32 A RE 1056/
; MT 35 E M 325 BZ 1
Starter motar MT 40 B M 325 BZ 2
Distributor | S71 B D 2
Coil BI17 A LA T2B124
\ Giulietta Berlina and t.i. 38 A/h
Battery ; : : ; : =
Giulietta Sprint, Spider, Sprint Velace and Spider Veloce . 30 A

2) Sparking plugs

Madsal

Plug typae

Electrode qaps inom.

0.4 to

o - : i . Marelli CW 225 G 0.7
| i A Spr 2

Giulietta Berlina, ti. Sprint and Spider LODGE HLN 05 to 0.6

Marelli CBW 1000 B 0.5 to 0.55

Giulietta Sprint Veloce and Spider Veloce LODGE RL 47 0.38 to 0.44

LODGE 2 HLMW 0.55 to D65

FILLING UP

. ey S Sprint Veloce and
Barlina and &, Sprint and  Spider Spider Veloce
litres qals, litres gals. litres gals.
Fuel tank capacity 40 8.75 53 11.4 80 17.5
Water {engine and radiator) D 1.75 7.5 1.75 75 1.75
Kg. | Kg Kn ks,
in the = ] 11 5 11 5 11
engine !r" hesuing " 1 l
in the filter 0.7 11b. 3 0z 0.7 1 Ib. 3 oz. 0.7 1 1b. 3 oz
., gearbox 1.35 3 | 1.35 3 1.35 3
Qil (Irsar axle . 1.25 2 |bs 12 oz.| 1.25 2 |bs 12 oz. 1.25 2 lbs 12 oz
 steering box 0.25 9 oz 0.25 g oz 0.25 9 oz.
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DISTRIBUTION

Giulietta Berling, ti, Sprint and Spider G-I?Ii::::.‘.iplht
{ze0 note | and Spider Welocs
v Start to open befere T.D.C. 290 257 207 34°
Inlet wvalves REh ; a a a
Finish closing after B.D.C. . a5 68 &3
Eiae Start to open before B.D.C. 55° 61v 20 637
a alves i : AL
Sk Finish closing after T.D.C. . 12° 187 40 30°
e e CERL
[ - , min. 0.425 mm, 0.475 mm. ngﬂ'ﬁ mm,
Valve clearance when en_qineil'n 2 ‘max, 045 » 050 = 040 w2975
is cold, new valves prhaw Lmin. 0.475 | 0525 » 0535 »
= i frnax. 0.50 = | 0.55 w02 055 =
I BT
¥ PR LT
Hifga \min. 0.4 0375 450 = 035 =
Valve gap when valves are| /Nt "max. 0475 =» 0.525 = 0.425 =
worn ko the maximum B min. 045  » 030 » 051 »
lexhaust 1oy 0.525 »cddel 0575 0.585 ».7230

MOTE: The data indicated in the second column

cancern engines with camshafts marked betweon first and second cams by a circle
with a eross in the center.

IGNITION

Firing crder Rt iaa
Contact gap when fully apen

cylinders 1, 3, 4, 2
0.35 to 0.40 mm.

ﬁ.":
5 to &°

Giulietta Berlina, ti. Sprint and Spider .

Fized advance Giulietta Sprint Veloce and Spider Veloce

Giulietta Berlina, t.i. Sprint and Spider | ab 5000 to 5200 r.pm.

2 : . 44"
Giulietta Sprint Veloce and Spider Veloce . . e o» » "

» 447 ta 487

Maximum adwvance

CARBURATION

Selex Salex Zalex | Sealex Solex I,‘.,J.e:? or A0 D0 030 6]
CARBURETTER ATBIC()) | 35-APALG(2)| IFPAIAT (3] |35 APAIGIT4) 35 APAIG (5)

mim. mm, mre mim. mim, M.
Choke 21 == o = = 28
Choke N” 1 24 22 o4 24 A

1.10 winter
in i 05 0 15 0 1.2

Main jet . i 1.30 1.13 1.20 1.20 1.05 summer
Idling jet Q.40 0.40 0.45 0.40 0.40 0.50
Ermulsioner air jet . 1.40 1.80 2.00 1.50 1.50 1.20
ldling air jet . 1.00 1.00 1.00 1.00 1.00 1.75
Starter et 1.30 1.60 1.50 1.60 60 -
Accelerater pump jet . — 0.£0 0.45 0.60 0.40 0.40
Accelerator pump outlet jet — — - — - 1.50
Choke N* 2 . - 24 23 24 24 —
Main jet . ; 7 : 2 ; i - bt 1.35 1.50 1.50 —
Emulsioner air jet . ; - 1.10 1.10 1.40 1.90 sl
{1} Fitted to Giulietta Berlina
(20 Fitted to Giuliella ©i.
(3% Fitted be the frst 1000 Giwlictta Sprint cars
{4) Fitted to Giulietta Sprint cars after the first 1000

{5 Fitted to Giulietta Spider
(&) Twa carburetters are fitted on the Giulietta Sprint Yelore and Soider Veloce
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TORQUE WRENCH DATA

e 7l
SRR T [ et B R st e S e e T e . 60tob6.5 kgm. |
Crankshaft bearing cap nuts . . . . . R s p S S TRt 3.0t0 3.25 = ‘
| SR el T e BT e e s s e R 30325 » I
Con-rod big-end nuts Gl st SprinkinndSpicle et s By s e 37040 »
| Giulietta Sprint Velace and Spider Veloce . . . . . 39tc41 »
|

PRINCIPAL DIMENSIONS FOR INSPECTION PURPOSES

MOTE: Except where specifically mentioned, the values given in the following tables are common to all types.

CAM-SHAFT BEARING AND JOURNAL
(see Part 2)

Eamasnaits iotrpaldiamaber st Rl R e e 26959 to 26980 mm.
x-\.

Cam-shaft journal seat diameter : i R T R b L. 27000 to 27021 e

Clearance when new, between cam-shaft iournal and their seats . P 0020 te 0082 =

Clearance between above members at maximum wear i Al ; 010 »

Axial-play between cam-shaft and thrust bearing . . . . . . . 010 =

VALVES AND VALVE GUIDES
(see Part 2)

i o \oinlet . A L R s BN R ; a7 mm,
\ s B ! exhaust . 4y : . ; i : i ! v : 34 =
' inlet | : . ] ; ; ; 7.5 ke 8001 =
N Al : . 5 inle ; : . . : 7976 0
ke E i S e R e 7.950 to 7.976 »
St s iRl e R B R Q775w
total length { exhaust . 4 ; 5 g : A : ! § 3 Y685 =»
\al .o+ internal diameter when guides fitted | ; : : . : : B.014 to B028 »
SIVE QUIHSS 1 external diameter when guides fitted , SR ; i ; 13.028 to 13.03%9 »
2]
filr: L by ) inlet SR 0.013 1o D050 =
| Play between guide and valve | WNen new (and assembl.) | exhaust . . . 0.038 to 00786 »
stem when guides are fitted whan -worn_ s masimum rinlet e I 010
! exhaust | ] ; 0.13
Valve guide seats in the cylinder head ., .. . o 13.000 to 13.011 »
Interference between seats and valve guides . . . . . . : 0017 to 039 »
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VALVE LIFT

Giulietta Berlina, Giulietta t.i., Giulietta Sprint, Giulietta Spider

Giulietta Sprint Veloce, Giulietta Spider Veloce

VALVE CUPS

(ses Part 2}

; : v standard
Cup diameter
!oenlarged

32479 to 32495 mm.
324679 to 32495 =

standard

Cup seab diametor
RSt {  cnlarged

500 to 32516 »
700 to 327146 =

Play when first assembled .

0,005 to 0037 =

Play at maximum wear

0046 =

VALVE SPRINGS
[ see Part 2}

Lenght {spring free) doEee

Shrering ) Lenght {compressed by load of 24/25 kg.)

43.0 to 4446 mm.
225 =»

| : \  Lenght (spring free=) it
nner sgrin 3 b :
L, Lenght {compressed by load of 15715 kg.)

39.95 to 4095 » ‘

210 =»
CYLINDER HEAD
; Giulietta Berlina, Giulietta ti., Givlietta Sprint, Giulietta Spider . i i 103 mm.
Head height [ R G 5 "
Giulietta Sprint Veloce, Giulietta Spider Veloce 101.5  »

CONNECTING-RODS

[zee Part 2)

Lenght or connecting-rod

132.955 t

o

133.045 mm.

Internal diameter of small-end bearing .

20,005 to 20015 =

Clearance between small-end bearing bore and | prescribed
gudgeon pins Pomax. wesr

0005 to  0.020 »
005 =

Diameter of bearing seat

for standard crank-shaft

far 1st re-grind of crank.gins

i for Znd re-aringd of crank-pins
far 3rd re-grind of crank-pins

Bearing thickness

48,658 o 4B.571  »

Radial clearance between pins and bearings |

1.82% to 1829 =
1.949 to 1.9546 »
3076 o 2083 »
2203 to 2210 =
0025 to 0.0484 =

Axial clearance between con-rods and their crank-pins

0.2 to 0.3 »

Alfawiki.nl
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PISTONS & LINERS (see Part 2)

Cylinder liner, standard diameter . ?A.GIf.Ji] te 74.019 mm.
Ovality [ "~'~"?t!'l new liner (tolerance) i i ! 0014 =
i fowith worn liner [ maximum permissible limit) . 0.05
~ Liner projection beyond the cilinder block | ey 0.000 to 0.06 »

. L = e
e b GI.U|I.I.‘“. a H:—:r_lna e 73.935 to xu.‘?é? »
R e e e Giulistta Sprint and Spider | 73.925 to 73955 =
P : LT e Fsaray f Giulietta Sprint Vel.and Spid.Vel, F3.835 to TIBES s

prescribed, when | Giulietta Berlina ool 004 to D059 =

Clearance Betwear oyl \ coupled t Giulietta Sprint and Spider | 005 to D.04F =

R U‘ndh Wif'f.“lr‘ . y Giulietta Sprint Vel.and Spid.Vel, 0.14 to 0.159 »

i it RIS 8t maximum wear | Giulietta Berling, Sprint and Spi. 012 =

Giulietta Sprint Vel.and Spid.vel. 0.18 =»

’Co:npressic_r‘__ and oil scraper rings : standard diam.r:rnr : 7400 »

Clearance between the ends of compression or . compression 030 to 045 »

l:’:-i' scraper rings (when the rings are pleced | oil scraper 025 to 040 =
inside the liner) Mmax. wear 1 = |

L B b compression 1.972 1o 1.984 = T
Thickness of rings : ;

By S ]| scraper . ! 3.958 to 3970 =
sl aetpesson 0.041 to 0.068 »

Axial play between seats and rings P™®57"2€9 4 4 seraper 0.045 to 0.072
i { max. wear Q10 =
Diameter of giston pins 19.994 to 20,000 »

Diameter of pistan pin bore |

20.000

Clearance between
piston-pin bors

pistor-pin and | prescribed
! maximum wear

2.000

te 20,003 »
to 0008 »
0.004

MOTE: The dimensiens stated for pistons and liners are the outside limits: when assembling, the various parts must

ensure the prescribed amount of play.

CRANKSHAFT (see Part 2)

be selected 2o a

s 1o

'| standard | 57.074 to 57.084 mm.
Crankshaft journal diameter :IS[ "‘;g”_”d 56.820 to M;-EE!Q L
{  2nd regrind . 56.586 to 56578 »
3rd regrind 56,312 to 56324 s
Cranlshatt standard 44963 to 44975
i s sl Vst regrind 44.709 to 44.721 »
ank pin diameter ) ond regrind 44 445 to 44 447 .
3rd regrind : g 44,201 to 44 223 »
Maximum permitted ovality of crank pins and crankshaft journal 0.05 »
Maximum lack of alignment between crank pins and crankshaft journals 007 =
Diameter of cranksha®t bearing seats . 60.769 to 60.782 »

standard 1829 to 1835 »
: . \ Vst regrind 1.956 to 1.962 »
hickness of crankshaft journal .f 9nd regrind 2087 1o 7.089 »
3rd regrind ; 2210 to 22146 =
Diametral clearance between crankshaft journal and bearing ( prescribed) 0013 to 0.050 =
. standard 30,000 to 30,035 =
i Y 1st regrind A0.127 1o 30162 »
Length of crankshaft centre journa S e 30954 to 30.289 »
3rd regrind 30.381 to 30.416 »
standard 2311 to 2352 »
Thickness of thrust rings for the \ st regrind 2374 to 2425 »
crankshaft centre journal i 2nd regrind 2438 to 2489 »
vosrdanegrinessscs b e i 2501 to 2552 »

Axial play of the thrust rings for the crankshaft centre bearing { prescribed ) | 0.076 to 0.263 »
Axial play of the con-rods {prescribed ) 020 to 030 =
Crankshaft journal fillets | 200 »

12
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CLUTCH
[s0e Part 3)

Internal diameter of the driven plate . 130 mm,
Extarnal diameter of the driven plate . 200 =
Clearance between the thrust ring and 4 prescribed 2w
the disengaging ring { maximum wear 1 =
o ; b with new linings 10
Thickness of the driven plate I maximum wear & w
Thickness of the clutch lining 35

Clearance between the flywhesl and the thrust ring face

Clearance between the thrust ring face and the plane of the outer face of the cover

NMumber of springs

Length of uncompressed springs

435 to 455 »

PROPELLER SHAFT
[zee Part 4]

Length of springs under load of 45/49 ka. 29 =
Free pedal movement . 23 »
Maximum permissible lack of balance of the clutch unit 20 gr. cm,
GEAR BOX (TRANSMISSION)
{see Part 3)
Length of synchroniser springs whern | 1st and Znd gears 5.3 mm.
nat compressad i 3rd and top gears 11.5 »
s e Sl e at 1.4 10 1.8 kg, {1st and 2nd gears) 125 »
it [l e {oat 1.9 to 2.1 kg, (3rd and top gears) g
1st gear 1:3.313
\ 2nd gear 1:1.95%
Ratios : 3rd gear . 1:1.354
| top gear . 1:1
reverse 1:3.365
MY of teeth on spesdometer drive gear-wheel for rear-axle ratio of 10/41 9
N® of teeth on speedometer pinion for rear-axle ratic of 10,/41 1%
' of teeth on speedometer drive gear-wheel for rear-axle ratic of 8/41 8
' of teeth on speedometer pinion for rear-axle ratio of 8/41 22
N af teeth on speedometer drive gesr-wheel for rear-axle ratio of 9/41 g
M of testh on speedometer pinion for rear-axle rstio of 5/41 4 |

Maximum permissible lack of squareness between the rear shaft and the face of the front flange

{ measured at the flange extremities) |

(.05 mm.

Maximurm eccentricity of the intermediste bracket bearing seats . 003 »
Maximum eccentricity of the rear shaft . 0.02 »
Maximum permitted lack of balance of the rear shaft 10 gr. cm.

Alfawiki.nl
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REAR AXLE
[ see Part 5)

Type of bevel drive . Hypaid
o i ..\ Giulietta Berlina, t.i., Sprint and Spider . 2741
SATANIe JAlIo Y Glulietts Sprint Veloce and Spider Velace 10/41

Type of bearings for pinion and differential box |

taper  roller  bearing

Type of rear-axles

half - floating axles

Backlash, pinion/crown wheel

013 to 018 mm.

Maximum crown-wheel eccentricity 0.025 mm.
FRONT SUSPENSION
[see Part & and @)
* Wheeal camber Q°
* Toe-in (measured at rims) 3 mm.
¥ King-gpin slant 8" 35
[ Giulietta Berli b up to car N, 148810000 , 107 4 307
| eivlietta Berlina 4 ¢ ear N 148810001 : 30° 4 30°
¥ King-pin caster angle © Giulietta t.i. R el i 30’ 4 30°
H Giulietta Sprint an Sprint Veloce 50" 4+ 307
. Givlietta Spider and Spider Veloce . 1920° 4 3o
5 i | { inner 357
leering angle | outer 257 30"
et lina | YP to car M. 148810000 . 339 4+ 5 mm.
ulietts Berlina | ¢rom car N, 148810001 39 5 »
Giulietta t.i. e T e R R Dy 396+ 5
: iy i yup to car M. 149302800 . 41045 »
h‘i“_‘%:;;g:fesdw'“e” ; Givlietta Sprint § ¢ 0r N 149302801 394+ 5 »
Fiy s, | Giulietta Spider e 410+ 5 =
S > | standard 371+ 5 =
’ Giulietta Sprint Veloce? on request . o ¥
Giulietta Spider Veloce 364 + 5 =
Giulietta v up to car N 148810000, load 500 — 15 Kg. . 267 mm.
Berlina ¢ from car M. 148810001, lead 500 + 15 Kg. . 274 »
e Givlietta t.i., lead 500 + 15 Kg. . R SR ; 274 »
ke .r'de' Giulietta | up to car N. 149302800, load 525 + 15 Kg. . 267 =
[-:F:jadg el Sprint f from car M. 149302801, load 505 | 15 Kg. . 267 »
Givlietta Spider, load 445 14 Kg. A 267
Givlietta Sprint Veloce load 440 - 13.8 Kg. . 267
| Giulietta Spider Veloce, load 426 4 12.8 Kg. . 267

* Al this data releted to vehicles fully loaded
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REAR SUSPENSION
(see Part 5%

| Giiiliakts ‘Beslig. b YP to car M. 148810000 471 + 5 mm.
o iy { from cam M. 148810001 453 4+ 5 »
Giulietta 1.1, A d ; i . i 483 + 5 =
A Up to car M. 149302800 e L e e R S s
Giulietta from car N. 149302801 to car N. 149304500 . . . . 42545 »
e R From car NG 49304500 0 L 0 L e sy
549 up to car N, 143501850 . : 1 1 £ S AR 5 e
il whjan e P up toc car M. 149501850 (on request) . . 420 L 5 =»
MR e s R, from car N. 149501851 to car N. 149503250 . 433 + 5 »
from car M. 149503251 . . . . . . 418+ 5 »
ugp ko car N, 149304500 . . ., . 383 L5 »
Giulietta Sgrint Veloce up to car M, 149304500 {on reguest) . . 402 -5 =
| from car N, 149304501 . .. . . . 38345 =
Giulietta Spider Veloce R A S s e 3B7F + 5 a
e . {  up to car M. 148810000, load 245 - 7.35 Ka. 260 mm,
Giulietta Berlina 4 {50 car N. 148810001, load 245 + 7.35 Kg. 250 »
Giulietta L., load of 245 + 7.35 Ko A e e R 250 »
up to car M. 149302800, load 210 + 4.30 Kag. 240 »
s : fram car M. 149302801 to car N, 149304500,
SR load 195 + 5.85 Kg. e 240
Length of from car N. 149304501, load 185 4+ 5.85 Kg. . 230
spring under up to car. N, 149501850, load 1615 - 4.80 Kg. . 240
load h ug to car N, 149501850 (on request) load
H1EeES : 171 4 5.10 Kg. e e R 240 »
Giulitta Spider from car N. 149501851 up to car 149503250,
.II load 1461.5 | 4.84 Kag. . bk 240 =»
P from car M. 149503251, load 142 + 4.86 Kg, 240 »
| Giuletta Sprint Weloce, load 171 | 5.13 Kg. . 3 p 240 =
' Giulietta Spider Veloce, load 155 + 4.65 Kg. 240 =

BRAKES
{see Part 8)

Internal drum | front 266.7 to 264.8 mm.
diameter { rear 254  to 2341 =»
Diamster of front 2858 to 26561 »
brake shoes 0 rear 253.2 to 2535 »
Type of lining . Feroda MZ 41
Useful v frant 57 .
width I rear 4445 »
Useful \ front 28
thickness { rear 2.2
Hydraulic pump diameter 254  »
Brake cylindar 1 front 254 »
diameter | rear 2222
Useful spoke of brake pedal | 120 »
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PART 2A

THE ENGINE

INDEX

DESCRIPTION
ENGINE TUNING

Group 1
Group 2
Group 3

ENGINE OVERHALUL

2)
3

4]
3)
&)
7l

8)

2]
10%
11)
12)
13)
143

b

14}
17}
18}
19)
20%

Work not requiring removal of the engine |
REemcving the valve cowver .

liming chains .

Valve timing

Checking and adjusting velve clearance .
Remaoving the cylinder head from the crank-case |
Dismantling and overhauling the cylinder-head
Remowving the sump

Qil sump {for Giulistta Sprint Veloce and Spider Veloce) |
The Qil pump .

The Oil filter

Main and connecting-rod bearings .

Cylinder liners, pistans, rings and connecting rods .

The Front cover - The Timing reducticn chain and sprockels |

Enging suspension |

Removing the enging gearbox unit from the car
Bench repairs

Dismantling the engine on a trestle .

Replacing the ring gear on the flywhee
Crank-shaft

Refitting the engins

Valve gear timing .

Running-in the engine on the test-bench
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PART 2B

AUXILIARY ENGINE EQUIPMENT

The Ceeoling Circuit .
The Water pump
The Radiatar

1 The Fuel Feed

The Mechanical fuel pump |

The Electric fuel pump .

The Additional fuel filter

The Air cleaner

Carburation : 3 e e e

The SOLEX C 32 BIC Carburelter (fr r Giulietta Berlina cars) .

The SOLEX C 35 APAIG Carburetter (for Giulietta t.i., Sprint and
apider} : L ! ; M

The SOLEX 32 PAIAT Carburetter (for Giulietts Sprlnt cars) .

The WEBER 4 DCO 3 Carburetter { for Giulietta Sprint Veloce and
Spider Veloce cars)

starting when the engine is cold

Starting when the engine is hot

The Exhaust Side

The Exhaust manifcld

The Exhaust pipe and silencer [ rmuffler) ; : :
The Exhaust system (for Giulietta Sprint Veloce and Spider Ve |D-"
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750-2/1

Fig. 1 - Engine and gearbox {transmission) seen from the inlet side {Giulistta Berlina)

150-2/2

Fig. 2 - Engine and gearbox [transmii.Asl!:-frﬂMslnlale(ll'u'Q!am the exhaust side {Giulietta Berlina)
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Fig. 3 - Engine and gearbox (transmission) seen from the infet side (Giulietta Sprint and Sgider)

¥

T50-2/4,

Fig. 3 bis . Engine and gearbox Etrunsrnissiorﬁlt&wmrnltht exhaust side {Givlietta Sprint and Spider)



PART 2A

THE ENGINE

DESCRIPTION

The Giulietta cars are powered by engines which
reflect the traditional Alfa Romeo design; they there-
by combine features of a low fuel consumption and
a high power ratio,

The enginas have 4 cylinders in ling, hemispherical
combustion chambers with sparking plugs located in
the centre line of the combustion chamber, and large
overhead inclined wvalves directly operated by two
camshafts {one camshaft for the inlet valves and one
for the exhaust valves).

This orthadox Alfa Romes timing system which has
resulted in countless victories in world-wide sporting
events, permits an unecumbered water circulation
system to surround the entire combustion chamber so
that the highest possible degres of thermal efficiency
is abtained, with the resultant exceptionally good fuel
consumption figures.

The aluminium slloy eylindsr-head encloses the com-
bustion chamber, and also houses the valves and cam-
shafts. Pistons are in light alloy, with 2 compression
rings (the top ring being chramium plated) and one
oil scraper ring. The crank-case is in light high tensile
alloy with eylinder liners made from special cast iron.
The erank-shaft, mounted on 5 main bearings, is fully
halanced statically and dynamically, counterbalance
weights being used for this purpose. The main and
connecting-rod bearings are in steel faced with an
anti-friction lead-indium alloy, and are sasy to replace
as they need no special fitting,

The carburetter one the Berling is a Solex T 32 BIC,
vertical down-draft with starting device.

The carburetter on the ti., Sprint and Spider is a
Solex 35 APAIG, wvertical, down-draft with doukle
manifold, squipped with accelerating pump and start-
ing device {on the first 1000 Sprint cars are fitted
with the Sclex 32 PAIAT carburetter with the same

featuras ).

On the Sprint Veloce and Spider Veloce cars there
are assembled two Weber 40 DCO 3 type carburetters,
The battery-operated ignition system has a coil and
distributor provided with a built-in centrifugsl advan-
ce device completed, when operating at partial throttle
openings, by & vacuum device connected to the car-
buretter, and which results in a considerable economy

in fuel consumption,

Particular care has been given to air cleaning and oil
filtering ; the oil filter systern uses a Tull-flaw filker
an the delivery circuit and a secend filter on the ol
pump suction side.

The water cocling circuit works under pressure; the
radiator has been specially designed te withstand the
high pressures and working temperatures demanded
by the high thermal efficiency rating of the engine,
So that the engine may warm up auickly, the water
circulation  system is contrelled by a  thermostat
through a cansule inserted in the water channel lead-
ing from the engine.

The warious parts of the engine are describad in
greater detail in the chapters dealing with their over-
haul.

As & general note regarding all tha following chapters
which describe the operations invelved in the over-
haul, maintenance and dismantling of the engine and
itz warious units, it can be stated here that the fine
parformance of the Giulietta engine can be achieved
and maintained unaltered over a long working life
only if the engine and its accessory units are carefully
and regularly maintained.

The greatest care and attention should be given o
the proper caompliance with the instructions given in
the following pages; these instructions faithfully re-
flect the practices and processes used at the Alfa Ro-
meq. factory itself.

21
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Fig. 4 - Engine and gearkbox {trensmission } seen from the inlet side (Giulietta Sorint velooe and Spider Veloce)

b N
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Fig. 4 bis - Engine and gearbox {transmissicn) seen from the exhaust side { Giulietta Sprint Velece and Spider Velace)
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Fig. 5 - Langitudina

150-2'8

sectinn through the engine

ENGINE TUNING

Engine tuning consists of & series of checks, me=asure-

ments and adjustments designed to eliminate any

cause of defactive operation and to obtain maximum
performance from both the engine and the rest of
the car,

Such adjustment must be made at the time of the

major unit has to be replaced or a reasonahly large
repair effected.

Tuning operations may be divided into 3 groups as
described hereunder. When the 1 st group has been
completed carry out group 2, and group 3 i any

defect is still noticeable in the running of the engine.

It is also advisable to carry out the three groups of
adjustments whenever perfect engine tuning is re-

quired.

GROUP 1

a) Check that all plugs produce a proper spark ; this
can be daone with the engine running by earthing the
central electrode of the sparking plug by means of
a screwdriver with an insulated handle (Fig. 7). If the
plug is warking properly, the engine speed will drop
as soon as the screw-driver earths the plug, whils

the speed will remain the same if the plug is defective.
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Fig. & - Crozs section through the engine

Lo not remove the plug lead or the distributor con-

denser may be damaged.

A more accurate inspection of sparking plug efficiency
can be carried out on the test bench as described in

Part 10 under « Electrical Equipment ».

Sparking plug efficiency may also be reduced by the
radio interference suppressors fitted to each plug ;
check that the suppressor resistance is in fact that
stated on the casing. Remove the plugs, clean them

and bring the electrode gap to 0.6 mm, (fig. 83,

Excessive electrode gap can cause faulty sparking
with, as a conseouence, a falling-off of engine power ;
it the electrode gap is less than 0.6 mm., dirty electro-
des and irregular running at idling speeds will result,
&) Check that the distributor cap is free of cracks,
corrosions, traces of carbon on the internal faces or

condensation deposits. Check that the carbon contact

slides freely inside the cap under the action of its
spring (fig. 9).
c) Check that the breaker contaets are not carraded,

s

rusted or blackened ; check that the contact gaps are

Fig. 7 - Testing the spark plugs with a screwdsiver
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inte the flywheel — appear in the centre of the ins-
pection windows. Check whether slight rotation of
the engine in the proper operating direction (clock-
wise when seen fram the front) causes the distributor
contacts to begin to open.

This check must ke made with a pilot lamps as follows

Fig. & - Checking the spark gap spark plugs

from 035 to 0.40 mm. (fig. 10). In addition, make
sure that the rotor arm is free to rotate around its gin
aven when the engine is cold; do not lubricate the
rotor arm pin; for instructions regarding distributor
lubrication see Part 10,

d) Check the ingnition timing ; this should be done
with the stroboscopic deviee described in detail in
Part 10 under « Electrical Equipment », If this strobo-

- 7s0-2M

Fig. 11 - Chocking the instant the contact bresker points open:
7502/

1. Belt locking the distributer - 2, Knurled nut to correct the ignition
acdvance, - 3. Test lamp for contact breaker paints cpening.

Fig. § - Checking the sliding of the carbon Brosh in its seat

scopic  instrument  is  not  available, proceed as
follows

turn the crankshaft to bring the piston in cylinder |
ta the ignition phase; this position is reached when
hath valves are closed and the letters « AF» — cut

150-2f12

Fad-2f10

Fin. 10 - Checking the opening of the contact breaker points Fig. 12 - Remowing the filter from the petrol {gasaline} pump
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Fig. 13 - Carburotter Solex C 32 BIC for Giulietts Borlina: fuel Slters

as shown in fig. 11, insert a 12 V. bulb between ths
feed terminal on the distributar and the earth; the
bulb will light up immediately the contacts open.

small timing corrections can be obtlained by turning
the knurled nut 2 (fig. 11); tightening or loosening
the nut retards or advances the ignition. Corrections
of greater magnitude are made as follows:

— slacken the nut on the locking balt 1 (fig. 11}

— turn the distributor body clockwise to retard the
ignition or anti-clockwise fo advance it

e} Remove the cup on the body of the fuel pump,
take out the gauze filter and carefully wash it in
petral (fig. 12).

f] Take out the fuel filters, mounted on the cover
of the Solex C 32 BIC carburetter fitted to the Giulietta
Berlina, and wash them in petrol {fig. 13),

."Ll = o
= m 1
A - —

f O
I
150-2/14

Fig. 14 - Additional Fuel filter for Giulietta Sprint

o) Dismantle the element in the additional fuel filter
fitted to the Giulietta Sprint, and wash it in petral
(fig. 14).

h} Remove the carburetter jet-holders (figs, 15, 14
and 135) and clean the jets with compressed air; do
not wse a mefal spike, as the orifice diameter must
nat under any circumstances be altered.

Fig, 15 - Carburetter Solex C32BIC for Giulietta Berling
T. Main Jet - 2. ldling Jet 3. Starter Jet

G5
.
i

Fig. 1& - Carouretter Solex 35 APAIG for Giulizlla ti,, Spriet
and Spicer
1. Main Jet of the choke tube Mo T - 2. Main Jet of the choke tube
M. 2 - 3 ldling Jet - 4 Acceleration Pumg Jet - 5. Sterter Jet

i)  Adjust the engine idling speed a:z described under
« Carburation » in Part 2 B.

I} Check the tension of the belt driving the dynamo
and the fan; belt tensicn can be increased by maoving
the dynamo outwards after first slackening the top
nut on the fensioning device 1 (fig. 17} and the two

Alfawiki.nl
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nuts on the bettam bolts 2 (fig. 17) which fix the
dynamo to the crank-case. In order not to make belt
too tight, as this would damage the dynama and the
water-pump kearings, make sure that the amount of
slack shown in fig. 18 iz not exceaded,

47502113
Fig. 17 - Tensioning the fan and dynamo driving belt:

1. Tansicning dewvice - 2. Lawer Pins

MNOTE: Te facilitate the slackening of the nuts on the
bottom holts, special plates designed to lock the
bolts while the nuts are being loosened have
recently been fitted to all new cars; we advise
owners to fit these plates to all earlier models
which were supplied without them,

750-2MB

Fig. 18 - Checking the tension ef the fan and dyname driving bel
A =11t 15 cm,

Fig. 1% - Checking the battery charge by means of a hydrometer

GROUP 2

a) Check the battery; its state and charge can be
checked by a densimeter after stopping the engine
ifig. 19); the electrolyte reading should be bet-

JTED'E-'?E

Fig. 20 - Individualcell woltage tester
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Fig. 21 . Restoring the slectralyte level in the hattery

ween 1.24 and 1.28 {equal 1o 279 and 31.5 Beaumé
degrees ),

If distilled water has been added, the specific gravity
should be measured after mixing is complete ; to speed
ug mixing, charge the battery for half an hour.

The charge in the various cells of the battery can be
measured by means of a fork-tyoe voltmeter (fig. 200 ;
the cell is properly charged when the reading is bet-
ween 1.5 and 1.9V,

WARNING : As the cells tend to discharge when the
voltmeter is applied to their terminals the volt-
meter should only rest on the terminals for a
matter of seconds.

b) Check that the terminals on the hattery leads
are tightly secured; before being connecked they
should be coated with pure viscous vaseline,

c) Check that level of the electrolyte in the hat-
tery is 4 to 5 mm. above the top of the plates; this
can be checked by resting a wooden stick on the
top of the plates. A special filler incorporating a
nozzle with a valve preventing the passage of water
when the abowve level is reached (fig. 21) allows the
level to be checked at the time of tonping up the
battery.

d) Check the condition of the high-tension leads and
make sure that they are undamaged ; if their insulation
is in any may de-‘.:ect'we, replace them. Check that they
are properly connected to the distributer and to the
sparking plugs.

e) Check the condenser fitted to the distributor;

instructicns will be found in Part 10 under « Electric

28

Equipment »; & shortcircuited condenser, or one with
peor insulation, will mean insufficient voltage with,
as a conseguence, either a poor spark or no spark
at all.

f1 Check the efficiency of the ignition coil as de-
scribed im Part 10 under « Electrical Equipment ».

g) Check the engine compression as follows .

warm up the engine until it reaches the normal cper-
ating temperature, with the throttle fully open, and
remave all the sparking plugs.

Connect the compression gauge to the various cylin-
ders, one at a time, by screwing the connector into
the sparking plug hole as shown in fig, 22.

Turn the engine by the starter motor, making sure
that the connector is gas-tight, and read off the com-
prassion,

Before making the test, ensure that the battery is
well charged zo as to ensure a sufficient engine rot-
ation speed,

If the compression readings for the wvarious cylinders
do not differ by more than 10 % of the maximum
reading it is considered that all the cylinders are in
the same condilion; on the other hand, if in one ar
mare cylinders the comgression resding is less than
the abowve minimum, the reason must be found.

This is done by beginning with valve seating and
proceeding to an inspeetion of the compression rings
and the pistons themselves,

The cylinder compression can alse be measured by
recarding instrument (fig. 23) which traces the maxi-

mum comprassion in each cylinder on a graph. The

50-2021

e R N R R

ig. 22 - Checking the comaression an the oylinder by means of a

manomater.
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same procedure as described above for the compras-
sion gauge is also used in this case.

GROUP 3

a) Ensure that the cylinder-head and inlet manifold
nuts are tight. Work on the engine whsn hot, and use
a torque wrench as shewn in fig. 24. The torgue
load for the cylinder-head nuts is from & to 6.5 kgm.
The nuts should be tightened in the order shown in
fig, 25.

RS eraT E
N

zlz3

Fig. 23 - Cylinder compression test oy means of a recording indicator

k)

1\
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|

1

T
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| i1 ran-2iaa

. Chesking the torque for tightening the nuts of the
cylinder-head

k) Check the clearance between valves and tappets
as described in Chapter 4.

¢) Check the ignition timing as described in Chap-
ter 3.

el e
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Fig., 25 - Locking order of the cylinder-head nuts

d)  Clean the carburetter as described in the Chap-
ter entitled « Carburation » in Part 2 B.

&) Check the operation of the fuel pump as describ-

cd in the Chapter entitled « Fuel Feed » in Part 2B,

i1 Ensure that zll jeints in the fuel feed pipe are
tight,

g} Check to ensure that oil pressure is as follows:
— max. pressure al max. revs.: 4.5 to 5 kg/om?

: 3.5 kg/om?

— min, » = % %

— = » » min. » :05 toe 1 kg/cm?
If the oil pressure is not within the above limits the
cause must be sought. In this connection the instruc-
tigns in Chapter 2 regarding the oil pump and those
in Chapter 10 regarding the main and big-end bear-
ings must be carefully complied with,

On completion of the above adjustments, the vehicle

must be roadtested to make sure that they have been
properly performed,

- il sealings on the cylinder head in front of the rear
camsnafts ends

214
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Fig. 27 - Section threugh the engine timing gear

ENGINE OVERHAUL

By engine overhaul is meant the whale of the waork
which must be carried out after the car ha: covered
a certain distance, with a view to replacing any worn
parts. In this way the engine will regain its initial
characteristics and will again develop its ariginal
power.

In all cases of major overhaul it is always necessary
to remove the engine from the car and make the
repairs while the engine rests on a stand designed
far that purpose,

sometimes, however partial overhauls are necessary
te eliminate some particular running defect; it may
then be unnscessary to remove the engine from the

car.

The following chapters will therefore deal firstly with
those repairs which can ke carried out without remov-
ing the engine, and secondly with those for which

is is necessary to mount the engine an a special stand.
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WORK NOT REQUIRING REMOVAL OF THE ENGINE

1 - REMOVING THE VALVE COVER

The cover must be removed for the foellowing reasons :

- to replace the oil retaining gasket
— to check the wvalve timing
— to check the clearance bstween valves and tap-
pats

— to replace a chain.

Dismantling

Iy Remowe the igniticn leads

2Y Bemove the air cleaner

3} Logsen the round-headed nuts on the cover and

lift off the cover itzelf,

Re-assembly

Repeat the abowve in reverse order, after first checking

all mating sufaces.

WARNING

1) Whenever the cover has to he re-fitted, no matter
what the rezson for its removal, we recommend
the fitting of a new gasket which should first be
smeared with grease or jointing compound.

2) Before re-assembly, examine the rubber seals used
to close the heles through which the camshaft
seats are bored (see fig. 26).

2 - TIMING CHAINS
The cam-shafts are driven by twe chains {fig, 277.
The first cnain serves to step down the engine speed ;

it is driven by a sprocket mounted cn the front end

Figg, 8 - Logzening the screw lecking the chain-tensioning

| a
s 'a k‘\c

stamped an the Fl-r:ut:i'.leﬁl:
!

Fig. 2% - Timing marks

F.M.S. Tip Dead Center of Cylinder 1 at the ignition stroke - AR
Fized Advance of the distributer - AM, Maximum Advance of the
distributar

af the crank-shaft and drives the intermediate gear,

while the secand chain drives the cam-shafl.

A - THE CAM-SHAFT CHAIN
Adjusting chain tension

The tensicn of the chain must always correspand to
the load of the spring on the chain tensioning device ;
it is adjusted as follows .

a) slacken the locking bolt on the tensioning device
(fig. 28] ;

b) meke sure that the tenzioning device is not locked
as a result of the earlier excessive tightening of
the above bolt;

c} allow the engine to turn owver at idling speed so
that the tensioning device may tighten the chain,
If the engine is not running, turn it over by hand
or by means of the starter motar, after Trs. replac
ing the sparking plugs by suitable perforated
bBlank mlugs which, while allowing the engine to
rotate without cylinder compression, prevent for
zign bodies from entering the cylinders ;

d) tighten the above-mentioned lacking bolt, taking
care to avoid excessive tightening which might
cause damage to the wedge beneath it and there.

by impede the operation of the tensioning device.

MOTE : Instructiens for dismantling and inspecting the
chain tensiening device are given in Chapter 6.

31
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Fig, 30 - Uhain driving the cameshatts: detail of the joint link

Dismantling
13 Turn the engine until

a) pisten Me. 1 iz at T.0.C. at ignition stroke
(fig. 29} ;

b} the joint link of the chain is between the
two sprockets driving the cam-zshafts

2) Slacken the locking balt on the chain tensioning
sprocket, move the tensioning device outwards
inte the positicn of an slack chain, and lock it
in that position,

3) Te ene end of the chain attach a copper wire
approximately 1.5 m. in length ; pull out the chain,
in such a way that the wire trials behind it and

fellows its course : when the whale of the chain

Fig. 31 - Timing rmarks (1} cut in the camshafts

is removed, detach it from the wire which will
remain in position so that the chain may lster be
sasily replaced. Unless this iz done, it will be
impessible to re-fit the chain without dismantling
the front end-cover.

WARNING : Until the chain is re-fitted the crank-shaft
must not be rotated as the reference marks cut in
the pinion keyed to the crankshaft and on the
intermediate gear-wheel cannot be seen without
remaoving the front end-cover, and this makes it

impeossible te return them to their proper positions.

Inspection

Cable stretch iz checked by measuring the chain on
the trestle firstly with the links close together and
secondly pulled as far apart a5 possible; the differ-
ence between the two measurements must not ex-
ceed & mm,; if the difference is greater than & mm.,
a new chain must be fitted.

Re-assembly

a) with the crankshaft in the above-mentioned posi-
tian, and with the camshaft in the position shown

750-232

Fig. 32 - Screw fastening a sprocket en its camshaft

in fig. 31, fit the chain while carefully tensioning
the two ends not subjected to the action of the
tensioning device ; then re-join the joint link
b3 __ag_aén-slacken the locking belt on the tensioning
 device; then tighten it after the spring thrust has
been applied.

B - DRIVING CHAIN FOR THE IMTERMEDIATE
SPROCKET

This chain should be dismantled and checked as
described in Chapter 12,
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3 - VALVE TIMING

Valve timing iz correct when, with the No. 1 cylinger
piston at T.D.C. on the ignition stroke, the reference
line on the flywheel {marked P.MS. = T.D.C) i3
in line with the mark through the centre of the inspec
tion hole (fig. 29} and the reference mark 1 (fig.
21} on the cam-shafts are in ling with those on the
frant camshaft bearings. If due to cable stretch or any
ather cause, the marks on the camshaft {piston Mo, |
being at T.0D.C.) have moved out of alignment by an
angle greater than 2° {or 1 mm ), the following instruc
tions should be followed .

1) Slacken the screw holding the sprocket on the
cam-shaft (fig. 32);

2) remove the small balt halding down the cam-shaft
driving sprocket (fig. 33);

3) by means of the aporopriate pin wrench (tool
Mo, £121.24.012 - fig, 34), rotate the cam-shaft
until the reference marks are re-aligned ;

4] re-fil the small bolt, tighten the screw and bend
back the locking plate.

Ta0-2133,

Fig. 33 - Balt locking a sprocket on its camshaft

4 - CHECKING AND ADJUSTING VALVE
CLEARANCE

A) Checking the clearance

1) Rotate the cam-shaft until a portion of the quieting
arc of the corresponding cam is in line with the

valve.

2) With the engine cold, and wsing the appropriate
teeler gauge, measure the clearance at each indi-
vidual inlet and exhaust valve; make a note of
each measurement.

3) If the clearance at any wvalve is greater or less
by 0.025 mm. than the values shown in the under-

Fig, 34 . Making a camshaft rotate with regard to its driving
sprackel by means of the tools 813124012

noted table, the end cap fitted on the valve stem
(fig. 36) must be replaced by another of suitable

thickness.
Walve clearances
Type Inlet exhausi
of
enging when ! at limit when at limit
fittad | of wear fitted of wear
mm. rAm. m. M.
| minimum minimum
Giulietta from clearance from clearance
Berlina, t.i, 0.425 0.40 0.475 0.45
; maximum maximum
Erint o clearance 1o clearance
and Spider 0,45 ! 0.475 0.5 0.525

Nete - For the complete data see alse o« Distribution = table in
part 1,

Replacement end caps are supplied in all thickness
trem 1.5 to 2.5 mm., rising by 0.025 mm. so that
the above-mentioned clearances can be obtained to
within very fine limits.

Fig. 35 - Checking with a feeler gauge the walve clearance
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Flg. 34 - Details of the walve clearance agjustment

B) Adjusting valve clearances
When inspection has shown that end cap replace-
ment is essential, adjustment is performed as follows .
b
1) Dismantle the wvalve gear as described in para-
graphs 1) and 2} of Chapter 2, bearing in ming
the warning given at the end of the description

af the dismantling procedure,

2) At both end:z of the chain fix a length of wire to
prevent the chain from falling into the interior

of the engine,
3} Disconnect the cam-shaft; one at a time,

4) One at a time, dizmantlz the valve end caps to
ke changed; onto each wvalve stem place a new
end cap of the correct thickness so that the dif-
ference between the new and cap and the old one
is the same as the difference between the clear-
ance (as measured hefore dismantling the cam-
shafts ) and the correct value as given above e.g.:
if the clearance measured iz 0.80 mm. while it

should be 0.45 mm., the thickness of the new end

cap removed plus 0.60 minvs 0.45 — 015 m.

Re-zzsemble the cam-shafts and the chain as de-

Ln

scribed in Chapter 2.

5 - REMOVING THE CYLINDER HEAD FROM
THE CRANK-CASE

Dismantling

1) Drain the cooling water from the entire gircuit.

2} Remove the rubber water hose from the cylinder
head and the heater, and disconnect the vacuum
igniticn advance contral from the distributor,

3) Disconnect the petrol feed pipe by unscrewing
the pump terminal.

4) From the carburetter remove the air cleane,, the
flexible cables leading to the easy starting control
and the hand accelerator, and the red links to the
carburetter control rocker arm,

51 Remove the exhaust manifold, using the 14 mm,
sacket wrench {spanner) for the bottem nuts { this
must Be done from underneath ) and the spanner
with off-set handles for the top nuts. This mani-
teld, after removal of the nuts, must be slid off
the studs on which it rests ; to do this the hracket
{carriyng the exhaust pipe and fitted to the gear-

box) must be removed from underneath.,

6} Remove the sparking plugs and replace them by

suitable protective blanks,

7} Remove the cvlinder-head cover as described in
Chapter 2.

8) Disconnect the cam-shaft driving chain as describ-
ed in Chapter 2, taking care first of all to turn
the crankshaft until the Mo, 1 piston is at T.D.C.
at the end of the compressicn stroke,

7} Remove the belts holding the cylinder-head to the
crankcase, reversing the order described in fig. 25;
lift off the cylinder-head and remove the gasket.

WARNING

1) The cylinder-head must never be removed from
the cylinder block when engine is hot as se-
rious deformation might well be the result. Care
should be taken at all times to avoid causing
damage to the gasket between the cylinder-block
and the cylinder-head.

2) Replace gaskets whenever damaged or when the
internal edges of the holes corresponding to the
eylinder show traces of burning. The hest thing
is to fit a new gasket every time the cylinder-head

is removed,

Inspection

Examination of the bearing surface of the cylinder-
head must be carried out on a flat master template.
The maximum permissible gap between the cylinder-
heat and the crank-case is 0.05% mm.

Scrape where necessary, but only the essential mini-

mum, or grind level.
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Fig. 37 - Tool No. 812101274 te be empleyed wikt wice for
dismantling the cylinder-head

Re-assembly

1} Place the gasket in position and slide the cylin-
der-head owver the bolts set in the block.

2} Tighten the cylinder-head nuts, using a .torque
spanner (fig. 24, first with a& kam torgue load-
ing {cold engine) and then with a(6.5.) kgm
terque loading (hot engine); the tightening
arder is shown in fig. 25.

3) Refit the chain as described in Chapter 2.

4} Time the igniticn as described in the chapter
entitled « Engine Adjustment ».

5) Smear a little engine oil on the cam-shaft zeats
with a view to facilitating the sliding of the
valve cups, and refit the cover,

&) After replacing the gasket, re-fit the exhaust
manifald and lock the nuts securing it to the cylin-
der-head ; refit the bracket holding the exhaust
pipe to the gearbox (transmission).

rau-2faa

Fig. 38 - Dismantling the release spring of the pump rocker

7) Refit the sparking plugs, reconnect the fuel
pipe, water hose and ignition advance vacuum
device, connect the link rods and flexible car-
buretter controls,

8) Re-it the air cleaner.

%) Refil the radiator with water,

10} Check, with the engine hot, to ensure that no
oil or water iz leaking through the gaskets:
check the oil pressure and water temperature.

6 - DISMANTLING AND OVERHAULING THE
CYLINDER-HEAD

The following instructions must be complied with
when :

— checking and replacing valves and valve parts;

re-grinding valves and walve seats,

Fig. 3% . Dismantling the fuel pump rocker

Dismantling

To facilitate the above operations, it is adwvisable te
mount the cylinder-head on the special slewable
bracket (tool Mo, 5121.01.274) which can be held in
any vice (see fig, 37). Then proceed as Tollows .

1) Drain off the oil in the cam-shaft seats.

2) Remove the inlet manifold together with the car-
buretter,

3) Remove the fuel pump from its bracket,

4) Remowve the caps on the cam-shaft bearings and
remove the shafts.

NOTE: Before remaving the exhaust valve cam-
shaft it is necessary, by using a screwdriver, to
extract the return spring on the fuel pump rocker
arm, taking care to prevent it from falling into the
interior of the engine [ fig. 38).

5) Remove the fuel pump bracket and its driving
shaft.
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Fig. 40 - Dismantling the cctlers of a8 valve by means of the toal
G121.15.011

&) Remowve the tappets and the wvalve clearance
adjusting end-caps.

71 Refit the cam-shaft bearing caps and, using tool
S121.75.011 (as shown in fig. 40) on 2ach valve,
lower the upper spring seat and withdraw the
cotters, Should any difficelty e encountered in
removing the catters apply pressure in the dir
ection of the valve stems.

Extract the walve, remove the upper spring seat,
springs and the lower spring seat.

8) Slacken the locking zcrew on the chain tensioning
device (fig. 28) and slide the latter fram its zeat
(fics. 41).

%) When inspection as described abowve reveals that
Tit is necessary lo remove the valve guides, they
should be extracted by means of a suitable punch.

MNOTE: If an abnermal noise suggests that a valve
spring is broken the offending soring can be loc-
ated and replaced, without removing the cylin-
der-head, as follows:

a) remove the valve cover;

i) turn the engine so as to bring, cylinder by
cylinder, the wvalve tappets into contact with
the quieting arc of the cams ;

Fig. 41 - Taking of the chain tensioning device from itz sealin

0

c} using a suitable wooden rod, apply pressure
to the tappets (to compare the load it is nec-
essary to depress the tappets themselves),
and endeavour to find out which wvalve has
a broken spring, and then dismantle the ap-
propriate came-shaft ;

d) push into the correzponding spark plug orifice a
toal similar to the one illustrated in fig, 43, and
apply pressure against the valve head to pre-
vent it from falling into the cylinder and at
the same time to allow the cotters, upper
spring seat and springs to be dismantled ;

e) if, after dismantling, it is found that both
springs on ane walve are broken, it will be
necessary to remove the cylinder-head to
ascertain whether or not the piston has been
damaged by the wvalve; in all case of un-
certainty as to which valve spring broken it
is necessary to remowve the cylinder-head.

16024

Fig. 42 - Chain tightener comgolete and in exploded wiew

Inspection

a) Checking the condition of the cylinder-head sur-
faces.

Examine for superficial or desp scratches ; using a wire
brush and a scraper, remove all carbon deposits from
the combustion chamber and, where possible, the
scale from the cooling circuit; wash the cooling cir-
cuit with a solution of water and washing soda or with
a 15/20 % sclution of water and hydrochloric acid ;
the water circuit should then be carefully and repea-
tedly washed in running water [ hot for preference)
and then dried with compressed air. The passages-
ways should then be tested with a jet of air or water.
Smear oil an all bearing and internal surface if immed-
iate assembly is not intended. See Chapter 5§ for
instructions regarding the inspection of the bearing
surfaces bebween the cylinder-head and the cylinder
block.

b} Checking the tappets.

Tappets which show signs of wear or deep stralching
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107
Fié. 43 - Taking off the springs of a valve without dismantling the
eylinder head from the block
on their heads or rounded surfaces must be replaced

al once,
Tappsats diameters d and seat diamsters D, as well as
the corresponding clearances, are shown in fig. 44,

Fig, 44 . Tappets for walves snd their zealing on the cylinder heade

) HPE TS T VT3S
al d : ??ig?fp 3?-'?2;3:-”""'
diameta ! oowersized d1 . 32679 10 32,895 »
. 3238070 37378 -
b 7ot a2 77E .

Tappet Seat Mormal d .

Tappet Seat o Marmal D
diameter ! oversized D1 .

Mounting nlay D-d (or DI-d1) . 0005 0,007 »
Clearance to the wear limit | 0.0

S

Fig. 45 - Checking the thrust of the valve springs by means of a
dynamemeter

When the clearances exceed the limits of wear shown
in the above-mentioned figure, it is necessary to fit
new tappets the diameters of which are increasad by
dl and to re-bore their seats on the cylinder-head to
a diameter D1,

The clearance must never be checked with a fesler
gauge, but only by direct measurement on the tap-
pel and s seat; the seat messurement must be made
with a comparator gauge so as to reveal any ten-
dency towards an oval shape. If the seat haz worn
oval, the clearance to be considered is that corres-
ponding to the maximum diametar.

It is worth mentioning here that the external cylin-
drical surface of the tappets may have bright spots
towards the top and bottom: they howewver are of
na consequance.

MNOTE : Giulietta Sprint engines, from. No 1315.00116
anwards, are fitted with tappets having an exter-
nal diameter of 32.5 mm. On engires up to and
including Mo. 1315.00115 the diameter of the
tappets was 32 mm. When replacing tappets on
these earlier motors, the seats in the cylinder-head
must he re-ground to bring the diameter to 32.5
to 32,516 mm.

¢} Cheeking the spring thrust,

Whenever the wvalves are removed, the springs must
be checked with a dynamometer as in fig. 45 o
ensure that their thrust walues in relation to thelr
length are thosze shown in fig. 48,

Alfawiki.nl 47



=l shan

Fig. 448 - Chacking dota for wvalve springs

A v Lenght L ifree spring) . . . : ; ; . ; .f:43_Djiiﬁ_&imrrl_
QOuter spring | Lenght LC (24-25 kg, loaded spring) . : : ¢ ; ; 3 275 »

v Llenght L1 (free spring) . !

: : (39.35440.95
N8 SRINg ) [enabt! LET (14215 ke loaded spring).. : ;

P ST [ )

50-2446

5]
i,
2Ry : 21 C B ]
| | | | B
1= ifasl I i 1
- Ll P ...-. e A i :... .
kﬁ = % e muLz_wﬂ_g
150207
Fig. 47 - Sizes of cam-shaft bearings and oivats e
i Fr=lrsla
Cam-pivot diameter H 26.959 to 26980 mm.
PR 00 AW,
Cam-shaft pivet seat diameter | EF000te 27021 -
P o o W
Mounting clearance between shaft and pivat IWH . 0.020 40 00462 -
Y - ¥ e
Clearance to the wear limit . . . . . A A . : ; : i : 0,10 =
Axial-clearance between cam-shaft and thrust bearing G . e e i Ry 0.10 =

d) Checking the cam-shafts.

All surfaces of pins and cams, and the internal sur-
faces of the bearings, must be smootht and free from
scratches or any signs of seizing,

If such blemishes are superficial they may be ramov-
ed with an abrasive block; if desp, the cam-shaft
or bearing caps must be replaced.

The radial clearance between the pins and the bear-
ing seats must conform with the values stated in
figy. 47,

e) Checking the valve guides.

Make sure that surfaces of the bore are highly polish-
ed and free from scratches, traces of seizing or sticky
carcon deposits; if necessary clean the wvalve guides
with a soft wire brush,

Fig. 48 - Checking the wvalve guide diameter with & plug gaoge
Ma. &71.3153

Using a plug gauge (tool 671.3153) as shown in

fig. 48, check the internal diameter of the wvalve guide (when mounted in the cylinder-head)} and the

guides ; check the valve stem diameter with a micro-

metric gauge (fig. 49); the clearance between the

valve stem must not exceed the weaar limits shown

in fig. 50; if that is not the case, replace as necessary.

kil
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Fig. 4% - Checking the walve stem diameter with a micrometer gauge

750-2/50

Fig. 50 - Sizes for checking the walves, valve guides ang their seats

_ i Intake
Diameter Exhaust
: - { Intake
Valves Stem dizmeter B i Exhaust
Intake
X !
Tatal length € ! Exhaust

oW L
37 mm.
34 .
; 7976 0 B.OOT —
BT 75010 7976
BFF5 o+ 3
96.85

o IPESE

v Diameter D (guides fitted)

| ides | 4 . =
Yalle guides " Diameter E (guides dismantled)

RETLL PR Pk o1
801410 8.026 =
. 13.028 to 13.039 =

Guide seat on cylinder head, diameter F .

vy I EEL

<208 SOTFTF
ariginal (when vointake 0013 0 0.050 -
Clearapce betwean valve ! fitted together) ' exhaust 0.038 12 0.074 =
g 1 ide D-B i intake 0o =

Emen-igulEe ! wear limit !

! exhaust 213 =

e S A

1300013011 -

Interference between seats and guides E-F .

DEPw? . o/535
e

0.017 to O »

PR

RETE T

SR TE

f] Checking the valve seats,

Ensure that the valve seating surfaces and the seats
on the cylinder-head are perfectly uniform and free
of steps, cracks, etc., so as to ensure perfect mating
between the two surfaces.

In cases where the closed wvalves are not perfectly
gas-tight or where the valve seats are slightly scrat-
ched ar indented, the valves must be ground in.

The abowve operations are described in detail in the
following paragraph.

If the walves or their seats are deeply scratched or
indented, the parts concerned should be replaced
immediately.

g) Check the thrust of the chain tensioning spring ;
when the spring is compressed to 58 mm., its thrust
should ke 11.4 to 12,6 kg

h) Examine the cendition of the surfaces of the
locking wedge of the chain tensioning device and the

surfaces of the tensioning device itself.
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Grinding-in the valve seating surface.

a) Valve seating surfaces

Use a suitable grinding machine as shown in fig. 87;
the inlet and exhaust valve angles of inclination are
as shown in fig. 50
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Flg. 52 - Hand grinding the wvalve seats en tha cylinder head

Frequently renew the abrasive surface of the grind-
ing wheel, trueing it frem time to time with a dia-
mand tip,

After re-grinding, check that the thickness of the me-
tal in line with the maximum diameter of the valve
head is nat less than 0.5mm. |4 that is not the case,
replace the valve.

=) Valve seats in the cylinder-head

If the seats are anly slightly grooved or pitted, it will
be sufficient to re-grind them, otherwise they must
be replaced.

Re-grinding requires the following .

11 Remave all carbon deposits with a wire brush.

2) Re-grind the seat by hand or by machine.
When re-grinding by hand use mandril YA
20452/2 (fig. 52) an which the following cutters
are maunted ;

— 46549.43.2 in the case of inlet valves :

— 0549499 in the case of exhaust valves

As these two tools actually remove metal as re-
guired they must be followed by a hand polish-
ing process using tool &121.90.006 (fig. 53).
Re-grinding by machine can be performed with
any of the wellknown machines [« Vibrocentric «
atc ),

The removal of valve seats { neceszary in all cases
of deep pitting or corrosion) requires the removal

Fig. 53 - Hard emary buffing the wvalves on their ceats,
using tool Mo, &121.90.00&

of the valve seat ring with a milling cutter ; the
hole diameter is then enlarged slightly.

Fitting the new ring is &n operation which must
be performed with great care; it has to be farced
into the cylinder head as fellows

— maching the replacement ring, tapering it in
such & way that the externzal diameter of the
base is 0.1 mm. larger than the diameter of
the hole in the cylinder-head, the diameter at
the top being equal to the diameter of the
hole (fig, 54) ;

—— heat the cylinder-head in an oven te 100-
110° C; if this is not possible, immerse it in
boiling water ;

Fig. 54 - Walve seat zizes ond thelr recesses 'n the eylinder head
{(B==A -+ 0.1 mm,)

— using the tocl &121.07.290 hath for the inlet
and exhaust valves, insert the ring in the seat;
insert the largest end first in the manner of
a dove-tsil joint as shown in fig. 54 ;

— then machine the tapered valve seat and pol-
ish it as described abaove,

Checking valves for a tight fit

When the valves are fitted in the cylinder-head, test
themn for tightness as follaws .

1) Insert suitable closefitting rubber plugs in the
sparking-plug seats and pour petral ints the com-
bustion chamber until the head of the valve un-
der consideration is just covered.

2) Feed comprasszed air into the inlet and exhaust
manifalds and lock to see whether small bub-
bles ferm arcund the valve head (fig. 55).

If any leaks are found, use the emery wheel a
little more,
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Re-assembling

1) Carefully wash the cylinder-head and valves with
paraffin [ Kerasene), check the oil channels for
cleanliness and dry with compressed air,

2 Insert the valve guides (fig. 56) after first heat-
ing the cylinder-head in an oven to 100°C or by
immersing it in bailing water, If after these ope-
rations the walve guide hole diameter should be
found to have decreased below the values shown
in fig. 50, enlarge it by means of a hand reamer.

3) Refit the walves, taking care that the numbers
stamped on them agree with the numbers on the
cylinder-head.

43 Fit the lower spring seats, springs, upper sgring
seats and cotters, and insert the adjusting end-
caps and tappets.

WARNING : The adjusting end-caps must bechosen
sa as to obtain the appropriate valve clearances
as deseribed in Chapter 4.

5Y} Check the walves for a gastight fit as already
described.

&) Place the cam-shafts in position, taking care that:

—— the timing marks cut an the shafts are in line
with the marks an the front bearing cap
(fig. 31);

—— the cams operating the wvalves in cylinders 1
and 4 have their tips facing away from the
engine.

771 Refit the induction manifold and the carburetter.

8) Refit the fuel pump, the return spring on the pump
operating shaft and the shaft itself; during this
assembly operation the driving cam must ke in
its positiocn of minimum it

7 - REMOVING THE SUMP (PAN)

The sump is removed for the following operations:

— inspection and replacement of the oil pump and
the gump filter;

— removal of pistons, piston rings and connecting
rods ;

— inspection of main and connecting-rod bearings.

Dismantling

1) Bemave the lower frent cross-member from the
chassis,

23 Drain the cil from the sump by removing the drain
plug ; the plug should then be screwed back into
position before proceeding with the subsequent
aperaticns,

Fig. 55 - Checking walves far & tight fit

When fitted, the oil temperature thermometer bulb
is to be remaved,

3) Remove the lock-nuts on the sumgp and pull off
the sump, sliding it towards the rear of the vehicle,

Re-assembly

Repeat the proceding operations in reverse order, tak-
ing care to insert the washers between the coss-
member and the lower surface of the side members.

WARNING : Before refitting the sump, clean it care-
fully and replace the gasket.

The sump is connected to the crank-case at hoth
ends via a flexible metal strap (see fig. 57) the
purpose of which is to effect the uniform distri-
bution of the pressure exerted by the nuts over
the attachment edge; these spring straps should
be fitted at the front of the sump even on engi-
nes on which they were not originally provided
by the factory; in such cases the central bolt
should be scrapped.

150-2/38]

Fig. 56 - Aszembling the valve guoides with the tosl Mo, §121.07.391.
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- Flexible srap for oil sumg (pan)

For 58 - 00l pump sectional wiew

OIL SUMP [For Giulietta Sprint Veloce and Spider The sump is provided with a haole from which a tube
Veloce ) leads to the pump, When fitting the sump care must
The oil sump (fig. 57 bis) is in a light alloy and not in be taken to avoid damaging the rubber Hugieanstiut
sheet metal. |t consists of twe units, a sump and a 'ng the seal between the tube and the sump proper.
lower sump, and in addition is provided internally
with a container fitted with flaps which open inwards
50 a5 to admit oil during vielent brake or steering
actions, and so as to prevent oil frem leaving other
than via the hole leading to the cooling labyrinth.

The oil which returns fram the engine to the sump s
compelled to flow through a cooling labyrinth locat-
ed in the lower sump and designed to increase the

cooling surface in contact with the fluid.

S 5 : s 750-2/5%
Fig. 57 pis - The il sump and the sub-pump: the illustration shows

the ceoling labyrinth through which the ail must pass Fig. 5% - Assembled and sxploded view of the oil pump
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8 - THE OIL PUMP

The oil-pump shaft is driven by the pinien keyden
to the cranksha®t (fig. 58). The same pump shaft
also turns the distributor the stem of which engages
with the appropriate seat at the top of the said shaft.
If fcllows, therefore, that the removal of the pump
can easily upset the distributor timing ; the ignition
system should accordingly be retimed after refitting
the oil pump.

Remeving the pump

When disconnecting the pump, after remowving the
sump, proceed as follows

1) Turn the crankshaft to bring piston Mo, 1 to TDC,
on the ignition stroke ; this is necessary in arder

te facilitate the subseguent distributor adjustment.

2} Remove the haolts fixing the suction pipe to the
cap of the central crankshaft bearing and remaove
the suction pipe itself.

3) Remave the 3 bolts holding the pump to the front
cover and slide oft the pump,

Dismantling the pump

1) After removing the retaining nuts take off the co-
ver and slide off the bronze driven sprockest,

2) Remove the cotter, take off the cover and draw
out the cil pressure relief valve spring.

Inspection

& falling-off of the oil pressure as shown on the
gauge is due, if not to causes unconnected with the
pump (such as abnormal wear of the bearings or
journals, losses wia the gasksts, etc.) to excessive
play caused by wear of the pump gear-wheels or
body

Another cause of reduced oil pressure can be the
failure of the return spring on the pressure refief
valve or the poor fit of the valve on its seat.

It is accordingly necessary to check:

1) that the axial play of the gear-wheels is not much
greater than the ariginal figure of 0.2 to 0.3 mm.
(fig. 80);

2) that the radial play between the gear-wheels and
the pump body is not much greater than the ori-
ginal figure of 0.020 and 0.062 mm, (fig. &1}

3) that the pin of the driven sprocket is firmly fixed
tc its seat ;

4) the state of the surfaces of the ofl pressure relief
valve and, where necessary, have them reground
or (better still) replazed ; in both cases it is es-
sential to grind the valve into its seat on the
purmp ;

Fie, &0 - Axial clearance (G} between gears and oil pump body
5) the spring tension; the tension must be 152 to
16.2 kg. when the spring is compressed to a lenght
of 32.25 mm.; the length of the spring before
compression is 44675 to 4975 mm.
In the event that the play in paragraphs 1 and 2 is
such that it reduces the oil pressure below the per-
mitted limits {see the chapter on « Engine Tuning »)
or that the pump driving gear is badly worn, the
entire pump should be replaced,

Re-assembly

f e i . =8 H i b
When re-assembling the pump, no garticular instruc-
tions are necessary, though the following procedurs

| 750-2/61

Fig. &1 Racial clearance (G} between gears and a2l pump bedy

Alfawiki.nl 43



1e0-2/62

g. 62 - Position of the oil pumg driving shaft before re.assembly
on the engine cover

should be follawed when fitting it to the engine, both
to facilitate ignition timing and because the distributor
has to accupy a specific position in relation to the
engine.

I should be noted that the seat connacting the dist-
ributer to the oil pump shaft is eccentric to the
axis of the shaft itself; if you lock at the distributar
shaft (which before you begin to dismantle the
pump is in the positien corresponding to that whean
the pisten is at T.D.C. on the ignition stroke ) you will
see that the pawl is almost parallel to the longitud-
inal sxis of the engine, and that the smaller are
faces away from the engine itself.

It is therefore necessary to rotate the pump shaft so
that the seat is set at the same angle as the pawl
(fig, 82) on the distributor shaft.

'H—-I-..J T50-203

Fig. A3 - Zactonal wview of the ail filter

44

After having done this, mount the pump on its seat
an the engine and, in the event that the purmp shaft
and distributor shaft cannct enmesh due to the disa-
lignment of the seat, slide off the pump and rotate
the shaft itself through an anogle equal to ane tooth
an the driving sprocket, first in one direction and
then in the other until the shafts enmesh properly,
After mounting the oil pump, it is always necessary
to check the ignition timing in accordance with the
instructions given in « Engine Tuning » or with the
instructions in Part 10 (Electrical Equipment) if the
distributor has to be removed.

TRO-FEL

Fig. &4 - Exploded wiaw of the 2il filtar

9 - THE OIL FILTER

Before it reaches the various parts parts of the engi-
ne, the oil s filtered by passing through a gauze fil.
ter situated on the pump suction pipe and then
through a cartridge filter,

Engine lubrication is ensured even if the cartridge
becomes entirely clogged, as at the top of tha fil-
there is a by-pass valve which operates the cartridge
when the oil can no longer pass through it This,
however, is a situation which never arises if normal
filter maintenance procedure is followed.

The filter cartridge {Fram filter} cannot be washed
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clean ; it must therefore be replaced after every 5000
ta G200 miles. The Fispa cartridge is, on the con-
trary, of a washable type and must be cleansd after
the above mileages.

The il filter is removed from the engine merely by
unscrewing the balt fixing the filter body to the co-
wver, Whan fitting & new cartridge, abways wash the
filter body with petrol and make sure that the valve
in the filter cover is not blocked,

Examine the conditicn of the washer fitted between
the body and the cover, and replace if it possible
every time the filter is dismantled. Immedistely the
engine is re-started, check the washer and make sure
that it is not leaking.

Do not over-tighten the bolt fixing the filter body to
the cover, or deformation of the filter may be the
result,

10 - MAIN AND CONNECTING-ROD
BEARINGS

The main and connecting-rod bearings are of the steel
thin-wall type plated with leaded bronze and cove-
red with indium-lead antifriction alloy : the charac-
teristics of the rubbing surfaces are such as to axcl-
vde any possibility of crankshaft wear if the leaded
bronze is completely covered by the antifriction met-
al. The latter is applied in such thin amounts as lo
preclude any passibility of wark on it with tools of
any kind; its lite is extraordinarily long always pro-
vided that assembly is performed as prescribed, the
tightness of fit is as laid down elsewhere and lubri-
cation instructions -— including the proper mainte-
nance of the oil filter — are carefully followed.

The main and connecting-rod bearings and journals
are accessible from beneath the engine without haw-
ing to dismantle the crankshaft; this means that all
inspection and repair of these parts can be effected
without remaving the engine from the chassis,

Howewver if during inspection it is found that the
crankshaft iz deeply scored or shows signs of seiz-
ure, it will be necessary to remove the engine from
the chassis, dismantle the crankshaft and regrind it.

Dismantling

1} in order to renew the connecting-rod bearings,
it is necessary to remove the bearing caps and
cush the rods upwards.

2} To remove the main bearings, slacken all the cap
lock-nuts, remove one group of 2/3 caps, inspect
the bearings, and re-assemble them as below
described. Then dismantle the remainder,

The half-bearings which adhers to the crank cese
can be removed by pshing them with a screw-

Fig. 5 - Mumerals of the main bearing caps and connecting rod caps

driver on the side away from the stop and by
facilitating their sliding by turning the crankshaft.

NOTE: In order to slacken the Palmutter washers
which lock the bezring cap nuts, the nuts them-
selves should first he slightly tightened,

Inspection

Inspection of the main and connecting-rod bearings
is entirely & wisual matter, as the extreme thinness
of the indium-lead antifriction metal precludes any
dimensional examination,

In the case of the main bearings, inspection will
generally vield the following results:

a) the antifriction surface of the cap bearing s
smooth and uniform except tor possible circum-
ferential scoring of moderate  width  and  such
that it does not appreciably reduce the ares of
the bearing surface ; in these cases the cap bear-
ing can be refitted without any further inspection
of either the crank-pin of the upper half-bearing
an the chank-case, as the latter is generally the
lesz waorn of the two;

k) the bearing surface of the cap bearing shows
traces of the leaded bronze mestal; the cap bea-
ring is then useless; in addition to replacing the

150266

Fig. &4 - Tightening the main bearing cap nuts with a torque spanner
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Fig. &7 - Plate Mo, &1%21.01.177 for fiking cylinder liners when tak i
att the pistans

whale bearing it will be rnecessary 1o check care-
fully to ensure that it has not caused scoring
or wear of the correspending crank-pin ;

¢} the condition of the cap bearing appears to ju-
stify replacement, although the leaded-bronze
metal is not yet showing; in this case it is nee
essary to check the half-bearing on the crank
-case side and make a quick check of the crank-
pin.

In the case of the connecting-rod bearings, the same
remarks apply ; in cases of doubt it is better to re-
place them as they are subjected to greater stresses
than the main bearings. The same remarks regarding
inspection and wear also apply to the axial thrust
rings mounted on the central main bearing.

Re-assembly

Fitting replacement bearings does not require any
spacial instructions.

It is sufficient when assembling to repeat in reverse
arder the operation  described for dismantling, though
taking care to ensure that the numbers imprinted on
the caps, con-rods and crank-case correspond {figure
65). If slight traces, of seizure are found on the
crankshaft and con-rod journals, first of all eliminate
thern, before re-assembling the bearings, by means
of an abrasive block.

After re-assembly, tighten the nuts on the crank-
shaft studs and on the con-red belts; for this pur-
pose Use a torque spanner and the following ratings .

main bearings cap
3 to 3.25 kgm,
3 to 3.25 kgm. {Giulietta
i Berlina and t.i.)
3.7 to 4 kgm. (Giulietta
Sprint and Spider)
' 3.9 o 4.1 kgm. {Giulistta
Sprint Vel. and Spider Vel.)

studs ;

con-rod bolts

Fig. 68 - Dismantling the piston rings

Fit the Palmutter lock-nuts to the main bearing cap
studs and tighten them until they touch the nuts
proper; then give them an additicnal 90° turn.

11 - CYLINDER LIMERS, PISTONS, RINGS AND
CONNECTING-RODS

The earlier chapters have dealt with the dismantling
of the cylinder head and of the con-rod bearing caps :
after dismantling as described, proceed ar follows

1) As shown in fig., 87, insert the liner fixing toal
Mo, 6121.01.177 over the studs holding the cyl-
inder-head to the crank-case, and extract the
whole of the piston and its connecting-rod fram
the tog.

2) Remove the too! and pull out the liners by hand.

3) Remove the piston-rings with the special tool as
shown in fig. 68,

&

4} Extract the piston-pin after first removing the
spring clips (snag rings) which must be replaced
when re-assembling. The piston pinz can usually
be extracted by hand or, if necessary, by a light
blow with a wooden mallet,

Inspection

@) Liners.

The liners must be inspected for any surface damage,
wear or oval deformity, If deep scraiches, seriocus
wear or ovalizing are encountered, the liner must be
replaced.

Diameter and tolerance data are given in fig. %, The
diameter must be checked by meansz of a bar gauge
a5 illustrated in figs. 70 and 77, at three positions
approximately 15 mm. from the top edge, halfway
along the liner and approximately 35 mm. fram the
lower edge. Two right-angle measurements will be
taken in each position.
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Fig. &%

- Main sizes of cylinder liners, piston gins and rings

rs0-2/69

Cylinder liner: narmal diameter A .

L 74,000 to 74.019 mm.

Caligat v owith a new liner (telerance) . 3 0.014 =

it I with worn liner (max. limit allowable) 0.05 =

[ Giulietta Berlina . .73.935 t0 73.965 =

Piston: normal diameter B {to be measured at distance \ Giulietta Sprint and Spider . 73925 10 73955
H= 11 mm.) / Giulietta Sprint Veloce and Spider

Veloce A : ; : . 73.835 10 73865 -

; Giulietta Berlina : 0.04 t2 0059 =

i] original {fitted together) Givlietta Sprint and Spider 0.05 to0 0.046% =

Clearance between ! j Givlietta Sprint Vel and Spider Vel, 0D.14t00,159 =

cylinder and pisten ’I == ‘ Giulietta Berlina, Sprint and Spider 0,12 =
weaar limit Giulietta Sprint Veloce and Spider

! Weloce : : : k 2,18 =

Compressien and oil rings: normal diameter C | 74.00

: ST compression  ring 0.30 10 0.45 »

Gap L between the ends of the compression and oil rings 4 ail ring 0.95 10 0.40 »

{with ring placed in the cylinder liner) s S s : ; T

Ring thickness: D ! SEMpLSsstonNbas

oil ring

1.97% to 1.984 =
3,958 to 3,970 -

i compression ring

0.041 to 0.068 =

Clearance between con-rod small end bush and piston pin: F-E

Axial clearance between grooves and | original ) ol ring 0045 ta 0072
comprassion and oil rings: D1-D { A R
wear  limit 010 =
Inner diameter of con-red small end bush: F . 20,005 t0 20,015
Piston pin diameter: E | 19994 fo 20,000«
Diameter of the hole for pisten pin: G | L 20,000 10 20,003
ariginal 0.005 to 0020 »

' wear limit 0.05 »

: B ) RS ariginal 0,000 to0 0008 =
Clearance between pisten pin and piston hole: G-E ! T

! wear  limit O04 s

Mote - The dimensicns stated for gistons and liners are the outside limits;

when assembling, the waricos parts must be selected so oas to

ensure the prescrined amount of play.

If any liner is worn or out-cf-round by as much as
0,05 mm,, the liner the piston and its rings must all
be replaced.

b)Y Pistons,

Check for any of seizing or deep scoring; if such
signs are encountered, replace the pistons.
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Check the piston diameter in order 1o determine the
extent of the wear which, added to the liner wear,
must be less than the permitted limits for
members as shown under ¢) below

the two
Pisten dimen-
sions are set out in fig. 6%,

The diameter is checked by micrometer ; the measure-

ment must be made at a peint 11 mm, from the

i
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Fig. 70 - Measuring the cylinder liner diameter with a gauge

lower edge and following the axis normal to the
piston-gin hole {(fig. 73).
Make sure that the piston-pin hole has not worn aval,

MOTE: The stamped pistons used for the Giulietta
Sprint have been changed starting from engine
MN. 1315.01024 with chilled enes.

Az the two types of pistons have different weights,
care must be taken to ensure that no engine has
mixed pistons. As, however, stamped pistons are no

o '
g A
o S
|
B <
| ’
ry | //)
— |
1 |
i
| fe
’ i
1 1 1
# | I
14 ! c |
; m0-3h
Fig. 71 - Pesitions for measuring the cylinder liner diameter
A =13 mm B =70 mm C =35 mm
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Fig. 72 - Pisten, piston pin end rings

longer made or supplied as spares, it follows that
when one piston on an engine with a number earlier
than 1312.01024 has to be changed, all the others
must alse be replaced,

c} Clearance between piston and liner.

The clearance must be kept within the fallowing li-

mits :
— clearance when fitted . 0.050-0.089 mm.

Mzke sure that the piston pin surfaces are well pol-
ished and free of scoring of any kind; if they are
worn or out-of-round they must be replaced.

Check the fit of the piston-pin in the piston and in
the small-end of the connecting-rod; it should be
possible te fit the piston-pin by hand, slightly fore-
ing it into the piston hole but leaving it free [ lay)
of 0.005 to 0.02 mm.) in the small-end.

2] Piston rings.

As the metal from which the ring sre mads is rather
orittle, care must be taken when removing them from
the piston to stretch them as little as possible,
Check them for wear and inspect their surfaces ; re-
move any carbon deposits.

Using a feeler gauge (fig. 74), check the clearance
between the rings and the groove side; the play

[

750-2i73,

Fig. 73 - Checking the pistan diameter
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Fig. #4 - With a fesler gauge checking the clearances between rings
gnd grooves of the giston

must correspond to the values shown in fig. 69.
Check the gap (fig. 75) bstwesn the ends of the
rings as follows

— insert the ring to be checked into the liner in
which it will be fitted and at a position 5 mm.
from the cylinder-head; make sure that the ring
lizs at right-anglez to the cylinder wall and,
using a feeler gauge, check the play. The proper
figures are 0.30 to 045 mm. for the compression
rings and 0.25 to 0.40 mm, for the oil scraper
rings.

{} Connecting-rods,

Inspect the internal surfaces of the small-end bushes ;
if they are worn or oul-of-round, reglace them.

In the manner shown in fig. 77, check to ensure that
the big-end and small-end bores zre parallel. The
maximum admissible difference is 0.02 mm. mea-
sured at a point 100 mm. from the rod.

If the difference is greater than 0.03, the rod must
be straightened by means of & press or replaced it a
proper degree of parallelism cannct be restored.

Fig. 75 - Checking the gap of the piston rings

Re-zssembly

1) Insert the liners and their sealing rubber rings
into the cylinder block and check if they project
abaut O to 0.05 mm. fram the upper plane surface
of the crankcase (fig., 78).

750-2/76

Fig. 74 - Connecting rod disaszemniled

21 Check the assembled weight of the con-rods with
their caps, bearings and bolts fitted ; the maxi-
mum difference between them must not exceed
3 gms.

3) This weight check must be repreated when the
pistons and con-rods are assembled ; the maxi-
mum difference must then not exceed 5 or &
grams.

47 Insert the piston-rings in their appropriate groves ;
uze the special tool provided for this purpose
(Fig. 487.

5) Fit the pistons to the connecting rods.

5) Using the special collar (tool &121.01.174) in-
sert the pistons inte the cylinder liners, taking

750-24727

Fig. 77 - Checking the parallelism of small and big bores of the
: connecting rod
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750-2/78

Fig, 78 - Checking the liner orojection from the crankcase upper
alang surfare (A = 005 mm.)

care that the ring ends are not vertically in line

one with another.

7) After inspecting the con-rod bearings as describ-
ed in the preceding chapter, fit the caps, nuts and
belts, and tighten them with a torque wrench
to the torgue ratings mentioned in that chapter.

Remember that the connecting-rods are asymme-

s
750278

Fig. 7% - Connecting rod and its bearing main sizes

Langth of connecting rod A . 132,955+ 133.045 mm.

Bearing seat diameter B | 45, 658+ 48671 =

Bearing outer diameter €, 48671 »

for normal shaft 1.822+1.829 »

i! for first re-grind-
ing of crankpin

. for second re-grind-

[‘ ing of crankpin
for third re-grind-

\ing of crankpin

Bearing 1.94%9 1,956 =

thickness 20746+2.083 -«

22032210 =«

Radial clearance between jour-

nal and bearing 0.025 +0.064 =

Axial clearance between jour-

nal and can-rod 0.2+0.3 »

trical and that they must therefors be assemhbled
in the position shown in fig. 81,
8) Feld aver the locking plates on the con-rod nuts,

12 - THE FRONT COVER - THE TIMING RE-
DUCTION CHAIN AND SPROCKETS

The following instructions must be complied with
when ;
Iy Eeplacing the timing reducticn chain, and the
sprackets.
2} Replacing the oil-pump sprocket on the crank-
shaft.
3} Replacing the front oil seal on the crankshaft.
First remove
— the radiator {part 28)
— the cylinder head (chapter 59
the oil sump (chapter 7)
the il pump suction pipe (chapter 8).

Fig. 80 . Checking the connecting rad with a balance

Dismantling

13 3lacken the bkelt and remove the fan,

2) Remove from the crankshaft the pulley which
“drives the auxiliary units (fig. 82).

3) Remove the water pump as descrived under En-
gine Coaoling » in part 2B entitled: « Auxiliary
enging eguipment .

4} Remove the distributor after slackening the screw
which heolds it on its bracket,

5} Take off the front cover complete with the oil
pump.

&) Remowve the sprackets (fig. B3) by sliding them
off together with the chain.
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Fig, 81 - Assenbly pesitions of the conrods
A = Desplacement betwesn the cenrad axis and journal center lines

Inspection

a) Examing the surface of the ignition gear shaft
bushes for scoring ; if necessary, replace them,

B Make sure that the ocileways are clean and free
trom any gummy deposits,

c) Examine the oil seal ; replace it if necessary, using
tool 6121.07.2%4 (fig, 85).

d) Inspect, and if necessary replace, the sealing rings
between the oil pump body and front cover; also
the sealing ring between the cover and the crank-
case, and the gaskets batween the cover and the
crankcase and between the cover and the water
puUmp.

7s0-2/az

Fig. 82 - Dismanting the auxiliary part driving pulley from  the

crankzhaft oy means of the spanner &121.20.040

2] Check sprockst tooth wear and replace if neces-

sary.

1 Make zure that the chain rallers are unbroken and
free fraom wear, and that the roller pins are firmly
attached to their seats.

750-2/83

Fig., 83 - Dismantling the driving and reduction chain and sprockets
1. Timing marks for sprocket assembly
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Fig. 84 - Front cover of the engine

NOTE: Block the hole in the crankcase (provided for
lubricating the chain) with a plug if this has not
already heen done on the occasion of an earlier
overhaul [ fig. 86).

Re-assembly

1) Fit the chain and the sprockets together,
2) Fit the oil-pump and plunger to the cover,

Fig. 85 - Inserting the ofl seal into the front eowver by means of
the tocl Mo, 6121.07.294

750 #as

3) With the chain-driving sprackets in the position
shown in fig. 83, mount the distributor on the
cover and, after having positioned it az shown in
fig. 87, lack the nut halding it to the engine, then
turn the pump shaft so that the rotating brush in
the distributor assumes the pasition alsa shown in
fig. 87.

This must be done to ensure that the distributor
is properly positioned in relation to the angine.

4} Fit the cover to the crankcase and check that the
brush is in the position shown in fig, 88 ; i neces-
sary, again remove the cover and rotate the pump
shaft until the distributor brush is in the prescribed
pasition.

3] Fit the water pumnp.

&) Fit the pulley far driving the auxiliary ecuipment,
the fan, the sump and the cylinder head,

71 Re-time the ignition (zee chapter 37,

Fi"._.|. B& . C|t13illg the hole in the crankease far the chain lubrication

8} Check the ignition timing as shown in the chapter
entitled : « Engine tuning ».

WARNING : The foregoing re-assembly of the front
cover can be carried out enly with the engine
removed. With engine on car and to ease distri-
butor timing, first fit the cover, then the oil pump
complying with the instructions in chapter 8.

13 - ENGINE SUSPENSION

The engine is mounted on the wehicle through three
rubber blocks, two of which are positioned approxi-
mately halfway along the cylinder-block and the third
behind the gear-box (transmission).

The frant supports are rubber pads which rest on
brackels welded to the sides of the structure carrying
the car body (fig. 8% and 8% bis) and the rear support
is a silentblock fixed te the rear cross-member {{fig. 70},
The following steps must be taken when replacing the
front rubber pads

592 Alfawiki.nl



1) Attach the hook of a hoist to the stirrup on the
cylinder-head and raise the engine sufficiently to
take all load off the pad.

2) Unscrew the nut from the bolt halding the angine
to the frame and remove the washer,

T50-2/87

Fig. 87 - Positien of the distributer bedy and of the rotating brush
before mounting the front cover on the crankcase

3) Using a lever, move the cylinder-block a little ta
one side in order to release the engine mounting
pad and unscrew it

41 Insert & new pad and re-fix the whole assembly.
When replacing the rear silentblock the special tool
Mo, 6121.04.014, designed to facilitate both ex-
traction and replacement of the silentblock (see
part 3 under « Gearbox =) must be used,

NOTE

For reasons of space the engine on the Sprint Veloce
and the Spider Veloce is set at an angle of 8°; this
is done by fitting special engine supports. (Fig. 89
bis). The support on the inlet side is provided with
silentblacks for the attachment of the carburetter sup-
porting rods,

Fig, 88 - Position of the distributor body and of the roteting brush
after mounting the frant cover an the crankcase

Fig. B% - Lateral engine rubber blocks,

14 - REMOVING THE ENGINE-GEARBOX
( TRANSMISSION) UNIT FROM THE CAR

1) Disconnect the earth cable from the battery (the
pasitive pole) ;

2) With the car over a garage pit, disconnect :

R S T

Fig, B9 bis - The side supports wsed to incline the engine at an
angle of 8%, [ Giulistta Sprint Veloce and Spider Weioce)
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Fig, 90 - Silentbleck for rear suppert of the engine-gearbox unit
[ tramsmission )

: P
— the front and rear cross-members connecting TED-2431

the frame side spars and fixing the engine rear ; = : : : g
Fig. #1 - Dismantling the exhaust pipe from its manifald

— the gearbaox and clutch controls ;

— the connection for the oil-gauge tube (when 4) Then:
re-assembling replace the cooper washer) ; — take off the bonnet by withdrawing the hinge
— the return spring for the starter moter control ; oins ;
— the electrical cables leading to ths starter — disconnect the carburettor controls, the heater
motor hoses, the dynamo leads, the petral pipe lead-
— the mileometer connector ; ing to the petrol pump, the distributor low
— the bracket carrying the exhaust pipe and high-tension leads and also the rev, counter
— remave the central propeller shaft bearing sad- connection when fitted.
dle and unscrew the nut on the sliding sleave 5} As shown in figure 92, insert a suitable hook intc
of the rear shaft; the engine lifting stirrup and [ift the engine gear-
— disconnect the exhaust pipe from the exnhaust box unit by means ot a hoist; carefully guide the
manifold {fig. 91 ; unit by hand as it is lifted.
— remove the nuts holding the flexible engine &) Stand the engine on a suitable trestle [fig. 93),
mounting pads to the bodly. disconnect the clutch/gearbox unit (see part 3)
3) Remove the radiator, following the instructions and dismantle the engine as described in the fol-
given under « Engine Cocling » in Part, 2 B, lowing chapters.

BENCH REPAIRS

15 - DISMANTLING THE ENGINE
ON A TRESTLE

After having removed -
— the cylinder-head (see Chapter 5),

— the sump (pan} and the oil pump suctien pipe
{see Chapters 7 and 8),

— the pistens, liners and con-rods {see Chapter 111,
complete the work of dismantling the engine as
tallows -

1) Slacken the belt and remove the fan.
2} Remowve the water pump.

3} Remove the auxiliary drive pulley mounted an
the crankshaft.

4} Disconnect the dynama by drawing off the fixing

[ N R S ol | qu 2laz)
bolts, Fig. 92 - Taking .HT the ergine-gearbox wnit (transmission) from the car
4.
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NOTE : To facilitate this operation, disconnect the
dynamo only after having turned the engine on
the trestle so thet the dynamo is located at the top.

5) Remaove the starter motar,

&) Take off the front cover [see Chapter 12,

71 Remowve the oil filter,

83 Draw off the flywhesal, locsening the locking balts.

93 Remove the sprockel driving the distributor and
the ail pump.

10) Remove the intermediate sprockets together with
the chain as shown in fig. 83,

Fig. %3% - Engine an a trestle

11} Remove the cranksaft bearing caps (figs. %4 and
957,

123 Take off the crankshaft,

13) Remove the plate attaching the gearbox (trans-

smission ) to the engine, the rear cover and the
connection for the breather tube.

16 - REPLACING THE RING GEAR ON THE
FLYWHEEL

Dismantling

1) Bring the Mo, 1 piston to T.D.C. as indicated when
the mark cut on the flywhesl is in line with the
reference mark on the plate (fig. 98]

Fig. %4 . Dismartling the rear bearing cap by means of the tool
Ma, &121.11.004

2} Remove alternatively 4 of the 8 bolts connecting
the flywheel to the crankshaft; screw in their holes
4 studs to avoeid the fixing rings of the flywheel
moving from their seats; remove the other bolts
and draw the flywheel.

3) Press off the flywheel ring gear without preheat-
ing it,

Re-assembly

1) Heat the replacement ring-gear in an oil bath at
100° C and press it to the flywheel.

2y After aligning the reference marks on the flywheel
and on the plate {and with the No. 1 plston at
T.0.C.), fit the flywheel to the crankshaft and halt
it in position.
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Fig. #& - Timing marks cut a0 the flywhesl and rear plate

17 - CRANKSHAFT

Alter remaving the crankshaft as described in Chapter
13, inspection and checking should be performed as
Tallows,

Inspection

a) Checking the crankshaft and con-rod journals for
wear.

The surfaces of all crankshaft and con-rod journals
must be free from scoring or signs of seizing. Any
slight traces of seizing or superficial scoring can
be removed with a fine-grain cilstone ; deep scor-
ing may be remaved by regrinding, though this

e
Z1750-2/83

Fig. ¥7 - Checking the journel dismoter by means
of ‘@ micrometar pauge

Fig, #8 - Checking the journal alignment by means of a micremetor
comparator

will mean that bearings with a smaller internal
diameter will have to be fitted.

Surface roughness of the journals after re-grind-
ing must never excesd 10 thousandth of an inch
R.M.S.

b) Checking crankshaft and con-red journals for oval
wear. This check must be made with a micrometer
as shown in fig. 97,

It a jeurnal is out of round by maore than 0.05 mm., it
must be re-ground and re-fitted together with bear-
ings of a smaller internal diameter,

Figure 101 shows the dismeters for con-rod and crank-
shaft journals and alse other dimensions which must
be respected during re-grinding operations. After re-
grinding and pelishing the journals, the crankshaft
must be carefully washed with petrol and compressed
air in order to remeove any particles of metal or ahra-

-~ “‘\‘
!
B jit ‘
v I
1
"--_'..--"""I
D 750-2f100
ol by T
Fig. %% - Alignment of the con-rods

jaurnals

A, maximum allewable displacement =

007 mm. - B. Crankshaft journals - €.

Con-rod  journals eylinders Mo, 2 and

- D, Conered journals of cylindars
Mo, 1 and 4
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Fig. 100
Maeximum allowable wlerance

- Parallelism of the creckshall end

L

con-rocd journals
{003 wear

A = 0015 mm. limit }

150-2/101

il
750-2/08 i
Fig., 101 - Main sizes concerning crankshaft, Dearings anc thrust rings
standard . 57.074 to 57086 mm,
Yolst re-gri n:hﬂ . 56820 10 56,832 »
h Crankshaft journals diameter: AI. Znd re-grinding . 56.566 10 56.578  »
Zrd re-grinding . 56.312 to 56,324 »
Crankshaft \ standard 44963 to 44975 =
' 1st re- gr||1d|r.r 44709 to 44721
i Con-rod journals diamster: B | 2nd re-grinding 44,445 10 44447 v
A4.200 10 44223 -
Maximum allowable ovalisation of the journals 005 o«
Main bearing seat diameter: C . 60769 t0 60,782 +
Cuter diameter of the main bearings: €1 . &H0.845 -
\ standard 1.82% e 1.835 =
ki i gt 151 re-grinding 1.956 10 1,942 -
M e ness: k
Main bearing thickness: E . 2nd regrinding 2083 1o 2.089 -
3rd re-grinding 22101t 2214 -
Diametrical elearance between journals and their bearings (C1-2E} - A (recommendend) 0.013 te 0,050«
stanclard . 30,000 to 30,035 -
Flate ¥ \ st re-grinding L 30027 10 30,162 =
Length of the cenfral crankshaft journals: M j ond regrinding 30954 10 30,289 -
drd re-grinding L 30381 030,416«
stancdard 7311 t0 2362 »
i g ] ¥ bog k 15t re-grinding 7,374 10 2425 »
Thickness of thrust rings of central crankshaft journals: § f nd re-grinding 5 A8 tn T AR w
3rd re-grinding 2,501 fo 2.552 »
bxial clearance of thrust rings for central crankshaft suppoart: F {recommeded) . 0076 10 0,263 =
fxial clearance of cannecting rods: € (recommendad) 0.20t00.30 »
Fillets R 200 =
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Fig. 102 - Checking the balancing of the crankshaft

sive, This washing process must include the oil-ways
{using a & mm. drill} and the aluminium zaps which
close the ends of the oil-ways. When cleaning is com-
pleted, the oil-ways must be closed with new caps
which will be caulked home.

c) Checking journal alignment.

This check must be made with a micrameter and with
the crankshaft on suitable supports as shown in fig, 98,
The alignment tolsrance for the crankshaft journals is
D008 mm, with & new crankshaft, and 0.05 at the mo.
ment of maximum wear, The alignment tolerance for
the pairs of con-red journals is 0.07 mm. in both direc-
tons (fig. 99). The tolerance for parallelism in the
case of the crankshaft and con-rod journals in relation
te their langitudinal axis is measured over their length
and is 0015 mm. {0.03 at the moment of maximum
weear - fig, 100).

If the above limits are exceeded the crankshaft must
be re-straightened in a press. This can anly be done

in & specially eguipped warkshap,

d) Balance test.

This must only be done in the case of crankshafts
which have been re-ground and after the above

checks have been made, or after the fiywhes| ring gear

has been replaced.

50702

Fig. 103 - Measuring the thickness of a bearing with a micromater

Proceed as follows .

Pasition the crankshaft as shown in figure 102, and
cnsure {using & spirit level) that the supporting flat
surface is perfectly horizontal. IF the shaf: is in o stata
of balance it will net mowve, but if it tends to ratate,
stick a temporary wad of putty on the side opposite
that which tends to rotate downwards ; the weight of
the putty stabilises the whole assembly. Then, with a
grinding wheel, remove from thz counter-waights of
crankshaft an amount of metsl of equivalent weight 1o
that of the putty, or bore weight-reducing holes in the
fiywheel. This must be dene at a position diametrically
opposed to the position at which the putty was affixed.
The maximum permitted lack of balance is 32 gr/cm.
't the necessary equipment is available, it is advisable
to balance the crankshaft dynamically as well, parti-

cularly in the case of engines used for racing.

U—

: s

= S I
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15a-2M104 [~

Fig. 104 - Front gil seal

(]
e

Checking clearance

1} Radial play between crankshaft and con-rod jour-
naiz and their bearings must be checked by find-
ing the difference betwean the diameter o ths
besring housing and the sum of the journal diam-
eter and twice the thickness of one half-bearing.
Radial play limits and the thicknesses of the con-
red and crankshaft bearings are shown respectively
in figures 79 and 1071,

The thickness of a half-bearing must be measured
with a micrometer and with a 100 mm. ball as
shown in fig. 103. The purpose of this is to pre-
vent errers and to aveid damaging the antifriction

bearing surface,
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2) Axial play of the crankshaft must be checked by
measuring the difference between the length of
the central journal measurad between the should-
ers of the crankshatft itself and the sum of the thick-
ness of the intermediate bearing and the thickness
of the two thrust rings.

The play when assembled must be betweesn 0.074
and 0.263 mm.

The dimensicns of the standard and oversize thrust

rings are as shown in figure 101,

ws
R

R J

T T 1
A \

>

750-2 108

Fig. 105 - Rear cil seal

3) The fillet between the crankshaft and con-rad jour-
nals and the crankshaft shoulders must be 2 mm.

f) Checking wear of the flywheel ring gear.
I this ring aear is badly worn it should be replaced
as described in Chapter 14,

g) Inspect the front and rear oil seals and replace
them where necessary. Tool &121.07.292 should be
used for the rear seal as shown in fig, 106 ; see Chap-

ter 12 regarding the front seal.

hy Ensure that the clutch shaft centring bush on the
crankshaft is well impregnated with oil ; if it is found
to be dry it must be replaced.

The new bush must first be impregnated by immer-

sing it for far 4 hours in engine oil at 120° C and then

Fig. 108 - Mounting the rear oil seal with the teal Mo $121.07.293

cooling it to rocom temperature in the open air. The
wollan felt ring located in the housing on the crank-
shaft {and which surrounds the bush) must also be
replaced with another which has been impregnated for

1 hour in engine oil at 45° C and then left to cool. The
bush is pressed on by means of a special too! provid-

ed with an end-of-stroke stop.

i) Check that the two rubber ail seals (Fig. 107 loca-
ted hetween the rear bearing cap and the bearing it-
self are undamaged ; replace them it necessary.

Assembly
1y Fit the crankshaft half-bearings and the halved

thrust rings to the crankcase.

21 Put the crankshaft on its seats together with the
hali-rings which will fix the flywhesel, held by the

four studs mentioned in chapter 16.

p50-2/107

Fig. 107 - Rubber hushes for rear support oil seal
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3) Fit on the lsteral bearing caps sfter first fitting the
half-bearings, and then the centre cap together
with the halved thrust ring ; fix the caps by tight-
ening the nuts with a torgue spanner as deseri-
bed in Chapter 10,

4] Fit the « Palmutter » lock-nuts and tighten them
es described in Chapter 10,

NOTE: When fitting the rubber oil seals hetween the
rear bearing cao and the crankcase, tool number
6121.06.002 must be used as shown in figure 108.

18 - REFITTING THE ENGINE

Before the engine is refitted all the main units must
be prepared and assembled as described in the respec-

tive secticns abowve, namely :

1a0-20ge

Fig. 108 - Fitting the rubber bushes of rpar support il sea

1} Crankshaft (chapter 173,

2} Front cover {chapter 12).

3) Pistons, rings, con-rods (chapter 10},

4) Cylinder-head, complete with inlet manifold, car-
burstters, ete. {chapter 8.

5) After fitting the gessket, fix the frant cover, the
stee| plate and the hbreather tube connection.

&) Fix the front oil seal by means of the special toal
&121.07.293,

7) Rotate the crankshaft so that the con-rod journal
tor pisten Neo. 1 is in the T.D.C. position.

8) With the crankshafl in the oosition described in
/) above, fit the flywheel; take care that the
T.D.C. mark on the flywheel is in line with the
mark cut an the gear-hox attachment plate (fi-
gure 18] ; then lock the retaining bolts.

P} Insert the cylinder liners a: described in Chap-
ter 11.

10) After first inserting the adjusting washer on the
intermeadiate shaft, simultaneously it the auxi-
liary driving sprockets and intermadiate spro-
cket in their respective seatings. Before doing this,
however, fit the chain aver the sprockets in such
a way that the zerc mark on the gearwhes|
mounted an the crankshaft is located bBetween
the two similar marks on the intermedise
sprocket as shown in fig, 83,

11) Fit the distributor and pump driving sprockets
onto the crankshaft,

12) Fit the seal and the front cover complete [ see
Chapter 127,

13} Assemble the pistons, rings and connecting rods
as described in Chapter 11.

l4) Fit the cylinder-head and its cover as deseribed
in Chapters 1 and A,

15} Fit the pulley (for auxiliary drive) onto the
crankshaft, and also the fan, the dynamo and
the starter motor.

146} Fit the sump (pan) and the =il filter.
17) Check the distributor and ignition timing.

18) Ture the engine and, where necessary {such as,
for example, after replacing pistons, bearings,
elc.}, run in the engine anew as described in
Chaptar 20,

19 - VALVE GEAR TIMING

The following operations are perfarmed only in cases
of the absence of any one of the reference marks de-
signed to facilitate the simple procedure describad in
the Chapter 3.

WARNING : Before the engine is properly tuned, it
is always necessary to rotzte the crankshaft slowly
by hand in order to ascertain the relative piston
valve positions. The pistons and valves may he
damaged by rapid rotation of the crankshaft.

While bearing this in mind, proceed as follows .

1} Flace the graduated quadrant {tool 8123.45.003)

on the crankcase and rotate the crankshaft until
the mark cut in the flywheel comes into line with
the zero mark on the quadrant {fig. 109).
Into the spark-plug socket for piston M. 4 screw
the device for checking the T.D.C. position and
bring the gauge on this instrument to the zero
position,

2} Turn the flywhesl 5% to the right and to the left
of the datum position and record the gauge read-
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Fig.

3)

4)

102 - Waorking out the T.DC, by means of a graduated sector
(toel Mo, 123.450083) and comoarator gadge

ing for each of the two positions, If the T.0.C.
piston position coincides with the flywheel T.D.C.
position, the gavge will show an equal reading
for both of the flywheel positions.

If that is not the case, rotate the gradusted guad-
rant until — by bringing the mark cut on the
flywheel to a position where it concides, both on
the right and on the left, with the 5° positions on
the quadrant — equal values are shown on the
gauge, Test these gauge readings several times

and then lock the graduated guadrant in position.

With the crankshaft in the T.D.C, _r_.:uf:usition deter-
mined as above, fit the camshafls and bring them
into the position shown in figure 31. Then connact
them to the driving sprocket as described in Chap-
ter 3.

NOTE: The cams fitted to this engine are of a special

design te ensure silent running ; however it is diffi-

cult to accurately establish the cam-angles with

Alfawiki.nl
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110 - Woerking cut the walve opening and closing angles by
means of a gradualed sector and tocl Mo, 412101083

standard workshep equipment: i.e. the exact cam-
angles correspending te the apening and clesing
of the inlet and exhaust valves, The best way of
deing this is to note the height of lift correspond-

ing to a given angular position of the crankshaft.

Then check the valve apening and closing angles -
for this purpose, place in line with cylinder Mo,
1 toal &123.01.053 which s provided with twe
gauges whose ends (fig. 110) are arrangad to

rest on the valve tappsts,

Rotate the crankshaft through one turn ontil the
cams assume positions corresponding to the end
of the exhaust stroke and the beginning of the
induction stroke at cylinder Mo, 1. Then, for each
of the two cams, rotate the crankshaft until the
sector angle — in wich in the gange pointer re-
mains staticnay — is found; that sector corre-
sponds, on the cam face, to the quieting arc. Take
the gauge reading in any position within this
sectar.
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Fig. 111 - Timing diagram
PMS = TODO - PML = BD.C - Searice = Exhaust Aspira-
zione = Inlot - AA. = Inlet cpening - CA. = lnlat = wsing
A%, = Exhaust cpening - €5, = Exhaust closing

62

After having determined the quieting position of
the cam, slowly rotate the crankshaft in the nor
mal direction in erder to line up the cam operating
the inlet valve {and in the opgposite direction when
dealing with the cam operating the exhaust valve)
until a gauge readings shows movement of .

0.15 mm. for the exhaust wvalves,
0.20 mm. for the inlet wvalves.

The timing angles shown in figure 111 are correct
if, with the above readings, the graduated quad-
rant shows the following crankshaft rotation wval-
Ues

5% advance in inlet valve opening.
5% retard in exhaust valve closing,

The remaining cam positions are checked in the
above manner after the engine has heen turned
until the camshaft has been rotated through 1807
With the camshaft in this new position, the zone
in which the gauge pointer remains stationary must
be found, the readings made and the engine rotat.
ed until the gauge shows the fellowing maove
ment ;

0153 mm. for the exhaust valves
0.20 mm. for the inlet valves,

The crankshaft must have been rotated through the
following arcs as read off the graduated quadrant

48" retard in inlet valve closing
48" adwvance in exhaust valve opening.
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MNOTE : With regard to the above timing reguirements,

a tolerance of 14" is permitted.

If the sbove tolerance limit is exceeded, proceed
as Tollows .

1} Slacken the screw fixing the sprocket to the
camshaft and remove the corresponding helt
{s2e Chapter 3 ).

2} Using the appropriate pin swrench (toal MNeo,
6121.24.012) rotate the camshaflt
backwards as follows .

forwards ar

a) for inlet opening and exhauslt opening ad
vance, rotate the camshaft forwards in the
proper direction of rotation if negative an-
gular wvalues are encountered, and back-
wards if theze angular values are excessive,

b} for inlet closing and exhaust closing re-
Lard, rotate the camshaft forwards it exces-
sive angular values are encountered, and
packwards if these angular values are in-
sufficient,

Replace the balt and tighten the screw,

Ancther and simpler way of timing the valve gear is

as follows :

give 040 to D65 play to the valves af cylinder
Mo, 1. (With excess play it is easier to determing
the moment when the cam touches the walve tap-
pets) ;

- fit the chain in such a way that, with the N. 1

piston at T.0.C. on the ignition stroke, the
shatft takes up the position shown in fig. 31;

check (using the graduated quadrant which rests
on the crankesse as shown in fig. 109 that the
valve opening and clesing takes place as shown
in the following conventional diagram.

inlet valves

opening begins 5% 30° before T.D.C.

closing ends 48% 30° after B.D.C.
exhaust valves

opening begins:  48° 30" kefore T.D.C.

closing ends 5% 307 after T.D.C.

coours al
ratated
{while their driving sprockets are held still) until

it and when valve opening and clesing
different anagles, the camshafts must be

the above wvalues are obtained ;

when the above valve opening and closing angles
have been achieved, remove the camshafts and
adjust all wvalves until they have the amounts of
glay shown in the table given in Chapter 4 ;

with an electric stylus cut reference marks as
shown in figure 31 on both the camshafts and on

the frent bearing caps.



Running-in cycle for the Giulietta Berlina engine

Minutes at : 3 ; !
Speed in Powear in
individual | Comulative o H.P.
[OWErS fime
5 . 5 1000
o | 15 | 2000 3
15 3o 3000 10
25 55 3500 14
35 1h.30° 4000 25
40° 2h.10° 4500 35
5 2h.15° 5000 48
15 2h. 30’ S000 48-50
i

20 - RUNNMING-IN THE ENGINE ON THE
TEST-EENCH

During the initial operaticnal period, overhauled en-
gines offer perceptible resistance to rotation; this is
particularly the case when pistons and crankshaft Gear-
ings have been replaced,

For this reazon overhauled engines should be tested
an & specizl bench equipped with a hydraulic brake
and the necessary checking instruments.,

I the new partz and the new working surfaces are to
bed down properly and gradually, it is essential for
test-bench  running-in to be performed as set out

oelow :

Running-in cycle fer the Giulietta Sprint and Spider
engine

Minutes at ; i i i
R Speed in Power in
indivicual Cumulative r.p.m H.P,
POWETS tirmne
o o | 1000 !
s} 2 | 2000 | 3
0 o | 3000 Z 10
20 50" 3500 14
a5 1h.15° 4000 25
a5 1h.50° 4500 35
15 3h.5' 5000 E 48
5 Th0 5500 ! 55
5 2h.15' H000 | &0
15° 2h.30 | 4000 i &3-65
i

The following checks must be made during the run-
ning-in period :
a) Qil pressure, water and oil temperatures. The
pressura and temperatures must be as follows .
Oil pressure :
at rmaximum e, : 4.5-5 kgfem®

0.5-1 kg/cm®
Temperature of water leaving engine : 75°C
Temperature of oil in sump {(gan) 80" to 845" C

at minimurm r.p.m.

b} Checking the ignition advanee

ito be done with an engine speed of 5000 rp.m.).
Using the stroboscopic instrument described in the
chagpter entitled « lgnition » in Part 10 {« Electrical
Equipment ») check the maximum centrifugal advance
(43" to 457%) ; while reading off the advance, cut out
the wacuum adwvance, If the desired value is not oh-
tainable, disconnect the distributor and correct as ap-
propriate,

Then repeat the reading al an enging speed of 500
re.m. in arder to ensure that even at low speeds the

advance is maintained at the proper values (&7 to 8%).

c) Power and fuel-consumption check

During the 15 minutes at which the engine runs al
maximum power carry out power and fuel consup-
tion tests and also make the varicus acceleration tests
chack the operation of the carburettor,

Fusl consumption at maximum power should be 240/
250 grams ger H.P. per hour.

d} Checking slew-running and the exhaust fumes
After removing the exhaust manifold, bring the car
bBuretter to its lowest slow-running setting and estimats
the strength of the mizture on the hasis of the col-
our of the exhaust fumes.

On returning the engine to maximum rpam, check the

axhaust fumes,

g} Gil consumption

il censumption is only checked if the axhaust fumes

appear excessive. The procedure to be adopted s as

tellows

— draw off the engine oil, allowing it to drain for
15 minutes, '»".-fE'igh t and return it to the engine ;

run the engine at 4,500 rpam. and at full power

for 30 minutes, endeavouring to maintain the oil

and water temperatures constant and egual to the

permitted values a3 set out in the above table .

— again draw off the oil, allowing it to drain for 15
minutes ; re-weigh it.

The difference between the two weights gives the il

consumptian which should be between 2 and 4 grams

per H.P. per hour. This corresponds from 50 to 100

grams of oil consumed during the above 30 minute

st

1 Checking for leaks

After switching off the engine, examine if for signs

of ail, fuel or water leaks.
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WARNING

1)

The maximum speeds indicated above, for the
brake test of Giulietta Sprint and Spider engines,
are also valid for engines used for racing and te
which certain modifications designed to increase
their power have been made. The maximum speed
of £400-6600 r.p.m. for these engines is not to he
considered as an operating speed which must never
be and not maintained for

exceeded even

2)

leng ; if this fact is ignored, fractures will develop
and will lead, generally during normal operation,
to the total destruction of the damaged part.

This test-bench process is not to be considered as
completing the running-in of the engine. The fol-
lowing conditions must therefore be osserved dur-
ing the next 3000 km.

a) do not exceed the following speeds:

' Max. permissible
Diztare Al speeds in km/h.
R RLE Tst 2nd 3rd 4ih
gear gear gear gear
Berlina i 48 70 G5
first 1000 km, . ti., Sprint and Spider 33 55 a0 110
Sprint Vel and Spider Vel . 38 G4 Q3 126
| Berlina 35 59 85 115
|
from 1000 1o 3000 km. ti., Sprint and Spider 40 45 100 135
print Vel and Spider Vel . 44 78 113 153
b) eon starting : ¢) while moving:
— switch off the starter as soon as the en- ki ‘
; — do not maintain the maximum speeds for
gine fires ; i
leng periods :
— before moving off, allow the engine to run
at about 1500 r.p.m. for 3 minutes in sum- — never press the accelerator to the floor-
mer and 5 minutes in winter, boards, and release it from time to time.
Alfawiki.nl
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PART 2B

AUXILIARY ENGINE

21 - THE COOLING CIRCUIT

Engine cooling is effected by a forced circulation sys-
term using a centrifugal pump (see diagram in
fig. 112).

To obktain ragid engine warming on starting, a thermo-
stat valve (fig. 118) is fitted on the engine outlet
pipe and only opens when the water in the engine
reaches a temperature of 80" to 85"/C. Only then is
the radiator brought into use.

In the interests of high thermal efficiency, the water
temperature. should be between 105" and 110°C;
the water circuit is therefore under pressure even in
the radiator.

THE WATER PUMP

The water pump is of the centrifugal low-gressure type
and iz incorporated in the fan brackst; it is driven
from the belt which also drives the fan and the dyna-
me,

The cast-iron impeller is shrunk on to its shaft.

(

EQUIPMENT

.m___,llk i)

1O

Fig. 112 - Engine cooling system sketch

Removing the Water pump from the engine

1) Remove the radiator az descriped in the next
chapter.

21 When it is fitted remove the hose leading from the
engine to the heater,

3) Unscrew the nuts retaining the tensioning bracket
and the bottom dyname bracket, and rotate the
dynamo in order to zlacken the fan belt,

15023

Fig. 113 - Exploded wview of the water pump
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Fig. 114 - Sectioral wiew of Giulistta Medels water pump. Motice
oleaze that Berlina is nat previded with intermediate gears for the
tachameter as other models

4] Remowve the fan, taking off the safety plate and
the locking nut,

5) Remave the key coupling the impeller shaft to
the fan,

&) Remowve the pump body from the engine,

Dismantling the water pump

1) Remove the shaft with its impeller, using a small
hand press.

7} Remove the water seal, the front il seal and the
pearing-retaining spring rings; by means of tool
&121.07.308 remowve the bearings and the distance-
piece from the pump body,

33 When fitted remove the flexible muff coupling and
the r.p.m. indicator driven gear.

Inspection

11 Check (or preferably replace) the il retaining
ring and the water-seal ring.

2] Check that the key on the fan drive shows no
sign of damage; replace it if necessary.

3) Check that the surface of the impeller has no
sign of damage; replace it if necessary,

41 Check that the surface of the impeller haz no
holes due to corrosicn.

53 Check that the spring rings used to refain the
bearings are in good condition ; replace them if
necessary,

&) Check that the impeller shaft bearings are un-
damaged ; replace them if necessary.

7} For all Giulietta engines, excluding Berling madel,
check that the r.gom. indicator (tachometer) driven
gear (fig. 115} is sound and that there is no ex-
cessive tooth wear, Replace it if necessary,

A similar check must he made in the case of the
r.pm. indicator driving pinion located an the re-
ducticn gearing shafl.

WARNING : In the case of Giulietta Sprint engines
from MNo. 1315.00472 onwards, the water pump
sealing ring has been replaced by another of dif-
ferent size. If the seal on the earlier engines pro-
ved defective, ring seats must be re-bored in order
to bring the internal diameter A and the depth B
te the dimensions shown in fig. 114,

Re-assembling the water pump

1) Refit the rear spring ring which retains the bearings
in the pump body.

23 Using tool Mo, §121.07.308, refit the hearings and
the distance piece after first greasing them and
filling the space between them with grease.

3} Refit the front spring ring which retains the bear-
ings. Using tool Mo, £121.07.210, refit the water
seal ring; the adjusting washer for the internal
ing of the rear bearing can be made 1o stick to
the water seal ring by smearing it with a little
grease.,

4} Using tool Mo, 4121.07.312, refit the front oil seal.
5) 3lide on the shaft together with the impeller,

&) For all Giulietta engines, excluding Berlina madel,
refit the r.p.m. indicator (tachometer) driven gear
and the muff coupling.

Fig. 115 - Zectional wiew of the Tachometer driving gear for all
Givlietts models, excuding Berlina
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7) Refit the pump body to the front cover of the

engine.

8) Refit the fan and fan belt. Tighten the belt by
means of the tensioning arrangement on the dyna-
mo bracket, Then lock the nuts on the bottom

dynama bracket,

?) Re-fit the radiator as described in the next section.

THE RADIATOR

The radiatar, which is of the vertical tube type, is loca-
ted in front of the engine and is fixed to the body
thraugh four bolts and four rubber pads.

A drain tap is provided at the bottom of the radiater ;
the filter is provided with a special type of cap incor-

porating a pressure-reducing valve.

Removing the radiator from the car

1) After removing the filler cap, draw off the water
by opening the drain tap located at the bottom of
the radiator.

2} Take off the 4 anchor belts and the rubber pads.

3] Leoosen the straps on the rubber hose joining the
radiater to the cylinder-head and pull the hose

aff the nozzle.

4) Loosen the strap on the rubber hose joining the
radiator to the water pump, and pull the hose off
the nozzle,

< e

rso-zf1is
Fig. 114 - Sizes far the water s=al bore in the
waler pump body

(The boring te be cffected only on engines Giu-
letta Sprint up to Mo, 131500471 ),

Recess depth A = 378538 mm. . lnner diam-
eter B 3642536450 mm, Charnfor
C = 0.5 mm.

TS0-20147
Fig. 117 - Radiator cag

i

al Cop closed and radiatar w ¢ pressure - b)) Cap opened as far
as the i

first catch (that iz rotated about 154 turn) for steam releasse.

1. Fitting of the radiater - 2. Cap - 3. Adjustment
spring - 4, Gasket - 5, Vacuum valve - &, Steam releaze

5) Lift out the radiator while inclining it slightly te-
wards the back of the car and taking care not to

knock it against the fan.

Inspection

1)1 Make sure that the radiator fins are in good con-

ditian,

2) Examine the welds of the brackets, the lateral

straps and the nozzles,

3) Make sure that excessive scale has not formed
inside the radiator. If such scale deposits have for-
med, carefully wash out the radiator with a salu-
tion of water and househcld soda as follows and

after re-fitting the radiator to the car .

— fill the radiator and the engine with a solution
consisting of 8 litres of water and 300 grams of
sodium carbonate (household seda), and run the

engine slowly for at least ten minutes ;

— switch off the engine and leave the solution in the
radiater for about half an haour ;

drain off all the salution ;

— when the engine has cooled, and after opening
the drain taps on both the radiator and the cyl-
inder block, wash cut the entire cooling system

with a copious flow of running water ;

— re-fill the system with clean water, run the engine
far a few minutes, drain off the water chee more

and re-fill with fresh water,
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Re-fitting the radiator to the car

1] Re-fit the rubber pads and place the radiator in
position ; tighten the four bolts,

2} Attach the rubber hose leading from the radiator
ta the cylinder-hesd and from the pump to the
radiatar, and tighten the respective straps. Before
re-fitting the hose in guestion, examine it care-
fully and reglace it if it is not in perfect condition.

T50-2118

Fig. 118 - Secticn of the thermestat valve

WARNING :

1) As the temperature of the cocling water may ex-
ceed 100° C at high engine speeds, the water cir-
cuit will be under pressure, even within the radia-
tor. When checking the water level while the en-
gine is still hot, it is essential that, en wnscrewing
the radiator cap, it is only given an initial quarter
turn (when a « stop » will be felt} so that the pres-
sure may be reduced. The water level should only
be checked where a supply of fresh water is avail-
able.

2] In winter, and if an anti-freeze selution has not
been added to the water, the radiator and the cool-
ing cireuit must be drained immediately the en-
gine is switched off.

3) Users are reminded.that, when for any reason the
cooling circuit is re-filled after having been partly
or completely emptied the engine must be run for
a few minutes with the radiator full, the heater
tap open and the filler cap off. The purpose of this
is to allow any air entrapped in the heater to esca-
pe; the water in the radiator must then be topped
up and the filler cap tightly closed.

Thermostatic valve

As mentioned above, a thermostatic valves is fitted to
the water circuit on the cutlet side of the engine.

Recommended ati-freeze solutions

: Freezing ? Freezing
Glycerine e Aleohal Gaint
20 % — 6C 12 9% — 5%
a0 % 110 20 % 10°C
40 % 18°%C 25 % 155
30 % — 20°C
Remarks Alcoholic  solutions  require periodical
topping up with alsohal to compensate the losses
due to evaporation.

This facilitates the rapid warming-up of the engine.
To make sure that this valve is working properly, im-
merse it in water and check whether it begins to cpen
when the temperature of the water reaches 82-87°C
and opens fully {7 mm.} when the temperature rea-
ches 20-25" C,

22 - THE FUEL FEED

Fuel is fed to the carburettar by means of a mechanical
diaphragm-type pump mounted on a bracket fixed
ta the cylinder-head ( Berlina, t.i., Sprint and Spider en-
gines) or by means of an electric pump {Sprint Ve-
loce and Spider Veloce engines).

The pumg draws fuel from the tank located at the

back of the car and delivers it to the carburettar bowl.

Fig. 119 - Fusl pump
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THE MECHANICAL FUEL PUMP

Description

The FISPA fuel pump {model SP &0} is driven via &
rocker arm which in turn receives its motive power
from a cam located on the exhaust walve cam-shaft,
The pump comprises a top compartment and a battom
campartment (fig. 120].

The top compartment houses the bowl, the wirs
gauze filter (pump screen), the fuel inlet and outlet
channels and the suction and delivery valves.

In the bottom compartment is localed the diaphragm
incorparating a central driving rod with its  return
spring. Also in the bottom compartment is the lever
operating the diaphragm.

Qperation

The rotation of the cam (mounted on the frant end
of the cam-shaft which contrals the exhaust valves)
operates a rocker arm which in turn operates a rocker
1; the latter, ascillating an a pin 2, drives a link 3
attached by means of a tie-rod 4 to the diaphragm 5
mounted between the plates 6.

When the diapragm descends it compresses a spring 7
and creates a vacuum in chamber 8; the fuel is then
drawn in by the suction valve 10 and is filtered by
the fuel filter 9.

180-2/120 === E‘

Fig. 120 - 3ectional view of the mechanical fuel pump

1. Driving rocker arm - 2. Rocker pin - 3, Link - 4. Tierad - 5, Dia
phragm - 6. Diaphragm plates - 7. Diaphragh spring - 8, Wasuum
and pressure chamber - 2. Fuel filter - 10. Suctiorn walve - 11, Cutlet

wvalve - 12, Bockar arm soring

The rocker arm, following the profile of the cam, al-
lows rocker 1 to return to its original position; the
spring 7 thereby expands and pushes the diaphragm 5
upwards, thus applying pressure on the fuel which is
then forced into the carburettor bowl via the delivery
valve 11,

When the fuel in the carbursttar bowl reaches the
orescribed level, the float closes the inlet walve and
creates a differential pressure within the pump cham-
ber 8; this forces the diaghragm 5 to remain in the
bottorn position, thus compressing the spring 7.

When the fuel level in the bowl falls, the float reopens
the inlet valve and allows fuel to enter chamber 8
again. A pressure drop therefore takes place within
this chamber 8 and this enables the disphragm to move
upwards again under the thrust of the spring 7;
mare fuel is thus injected inte the carburettor bowl.
It should ke noted here that the link 3 is coupled to
the racker 1 in arder to allow the rocker to control the
varighble stroke of the diaphragm 5 as determined by
the greater or lesser pressure existing in chamber 8.
The spring 12 serves only to keep the rocker 1 in
contact with the driving racker arm.

Pump maintenance

The pump does not nermally require any special atten-
tion, but it is advisable to inspect it periodically; it
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Fig. 121 bis - The electric pump fitted to the car: elsctrical connec
tions to be made

should be examined whenever mainten ance wark is
done on the carburetter.

Every 3000 km.

#) Remcve the top compartment, lift out the gauze
filter and clean it carefully with petrol.

b) Make sure that the rubber gasket is undamaged.

Whenever the engine is overhauled

a) Remove the top pump body, take cut the valve
seat retaining plate, withdraw the valves and wash
them with petrol [gasoling). If they show even
minar signs of wear, replace them.

o) Make sure that the diaphragm and spring are in
proper working order,

TEO-2f122
Fig. 122 . Cross section through the
additicnal fuel filter

¢} Remowe the bottorn compartment fram its bracket
and examine the rocker arm for wear; also check
the efficiency of the corresponding spring.

d) Wash the diaphragm driving mechanism with
paraffin and lubricate it with a thin oil.

0

THE ELECTRIC FUEL PUMP

FLI.IE| is fed to the two Weber 40 DCO 3 carburetiers
by means of an electric pump (fig. 121 bis) located
on the fuel pipe below the car floor adjacent to the
rear body crossmember.

Operation

The pump is brought inte action when the ignition key
is turned to its first position; it continues to operate
until the engine is switched off,

The pump includes & vertical cylinder, in whose airlock
chamber is installed an electric selenoid having one
piston in the center,

H0-2/123

Fig. 123 - Exploded view of the
additiznal fuel filter

The fuel enters in the pump by the lower end and
flows out by the upper one passing through a piston
duct.

At the bottom end, are located the wire gauze filter
and the suction-and delivery valves.

AL rest, the piston is kept in top position by & spring,
turning the key the electric circuit is closed and the
piston is sucked back by the solenoid. This piston
movement causes the opening of the electric circuit
and the return of the piston to top position due to the
spring action, and therefore the new closing of the
glectric circuit: and the eperating cycle starts again.
The pump must never be interfered with if perfect
aperation is required,

In the event of the irregular or insufficient flow of
fuel, check the electrical connections and ensure that
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Fig. 124 - Ajr cleaner for Giulietta Berlina and b,

; 1RG-2012E
Fig. 125 - Air cleaner for Giulietes Sprint and Spgidar

all are tight ; removing the lower cover also check the
filter.

If internal pump wear is found, replace the oump,

THE ADDITIOMNAL FUEL FILTER

The Giulietta Sprint is provided with an additional
FISPA fuel filter (fig. 122} of multi-disc type, the filter
glement is made of special paper.

The maintenance of this filter requires that every 3000
km. (and whenever the carburetter is cleaned) the
filter element should be removed and — while cam-
pressing the spring used to separate the discs — was-
hed with petrol (gasaline).

It the discs are found to he damaged, the entire filtar
element should be changed,

Examine the gasket for damage and replace it it mec
essary.

THE AIR CLEANER

Description

The cleaner (figs. 124 and 125) is made up of a sheet
steel body containing the filtering elament, Tha clean-
er has a stirrup for fixing it to the cylinder-head ; its
outlet end is strapped to the carburetter,

The filtering element is made of a special Tabric de-
vice designed in the form of & star in order to in-
crease the cleaning surface,

Maintenance

Every 8000 to 10000 km.: remove the cover fram the
cleaner body, withdraw the filter element, hlow
through it carefully with low-nressure compressed air
and clean it with petrol {gasoline). When dry, smear
it with engine cil, replace it in the cleaner body and
refit the cover.

It is advisable to clean the air filter in this way when-
ever maintenance work is done on the carburetter,

23 - CARBURATION

THE SOLEX C 32 BIC CARBURETTER
[ FOR GIULIETTA CARS)

Operation
Constant-level bowl

The fuel arriving at the connection 19 shown in figure
127 passes through & nesdle valve incorporated in the
seat 18 which is closed by the float 21 as soon as the
carburetter reaches a determined level within the
bawl.

Starting the engine

The carburetter is provided with a variable easy-start-
ing device which facilitates starting when the angine
iz cold and gives a richer mixture during the first few
minutes after the engine is started, and while the en-
gine reaches its proper working temperature, This is
particularly useful in winter. This starting device is
contralled by pulling out a knok on the dashboard.
The knob controlz a lever 4 which, set at an interme-
diate stage between its two extreme positions, requla-
tes the quantity and strength of the mixture admitted
to the engine.

The starting device is operated as follows .

Ist. position - knob pulled right cut
(starting the engine from cold)

The cansiderable negative pressure an the engine sids
of the throttle { which is almast closed ) causes an ener-
getic supply of petral to issue from the feed wells 15
and 17, and causes the petrol to mix with the air enter-
ing through the arifice 14 and flow inte the chamber

Fig. 126 - Carbburetter Solex €32 BIC for Glulietta Berling

1. Starter contral lever - 20 ldling jet - 30 Throttle maximum apening
adjustment serew - 4, Throttle contrel lover - 8§, Throttle minimum
ar_ll:.".il'lg .adiu'.-lrm:rl* sorew - &, ri'rl;! mixkure :-.ciu-;tmcn'_ SETEN - P
Main jet - 8, Filter - 9. Fitting with filter, fuel inlet - 10, Starter jet
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of the starting device where it mixes still further with
the air entering through the air jet 2; this produces a
very rich mixture,

This rich mixture passes through the port 5 in the disc,
enters the duct 6 and flows into the inlet manifold.
By keeping the knob out to its maximum pasition {the
« rich mixture » position) the petrol in the well 15
and 17 becomes exhausted and automatically causes
a weakening of the mixture, since the only fuel reach-
ing the chamber in the easy-starting device is that
which passes through the jet of the device itself 22.
The mixture becomes still weaker due to the greater

quantity of air which then enters via the wells,

2nd. position kneb in the intermediate position
(during the first few minutes after starting )

So that the engine will perform properly during the
first few minutes after it is started from cold, particu-
larly in winter, a fairly rich mixture must continued to
be supplied.

This mixture must neverthelezs be weaker { both in so
far as concerns quantity and strength) than that used
at the actual moment of starting as described abaove,
The control knob is therefore then placed in an inter
mediate pasition. This setting rotates the disc in the
starting device and simultanecusly modifies the de-

8 12
\ a

26

0))
M
@

Fig. 127 -

Schematic sectional view of the

gree of cpening of the mixture outlet port and the
arifice admitting fuel inta the chamber of the starting
device. By varying the position of the contral knob it
is thus possible graduslly to reduce the strength of the
mixture as the engine warms up.

If the engine has not cooled down completely it can
be re-started with the control knob in approximately

the half-way peosition.

Idling

When the engine is idling, the throttle pressure creat-
ed by the engine draws fuel fram channel 12, This
fuel passes through the jet 14 and there mixes with
air entering wvia the idling air calibrator 13; it then
passes through the orifice 27 and enters the inlst
manifald,

The guantity of mixture which passes through zort
27 is contrelled by a screw 25 and in this way the
engine idling speed is controlled. Any opening of the
throttle automatically reduces the suction beyond it,
and this reduces the idling speed. Until the main jat
comes into operation the mixture enters the engine via
port 26,

Meormal operation

Opening the throttle gives rise to 2 depression in the

restricted zone of the chaoke tube (wventuri) 7 and this

18

750-2427

nuretter Solex C3ZBIC for Giulistta Berlina

1. Starter air inteke . 2. Starter air jet - 3. Hole of the rotating dizc for fuel inta the starter - 4 Starter contral lever - 5, Hole in
the disc for mixture flow ints the intske duct - & Mixture passige duct - 7. Choke tubs (wentusi) - 8. Blesd hales - 9. Blesd

tube - 10, Bleed tube plug - 11, Went tube - 12, Low speed (idling)
15. Starting device well - 18, Air passage to the well 15 - 17, Well of the starling device - 18. Fuel intake nesdle se
with filter for fuel intake - 20, Filter - 21, Float - 22. Starter jet - 23, Main jel holder - 24, Main jet - 25, Low sae
- 26, Pregressive hole for low  speed -

justrant  sorew

mixture channel - 13, Low speed zir plug - 14, Lew speed jet -

t - 19, Union

! mixture ad-

27, Low sgeed mixlure passage hole - 28, Thrattle

72 Alfawiki.nl



sucks across the air bleed holes 8 of the blesd tube
itself and which reached there via the main jet 24,

The mixture is kept constant by the fact that by increas-
ing the fuel supply, the fuel level in the bleed tube 9
drops and uncovers a greater number of holes through
which the air introduced threugh the bleeder cap hole
10 then passed. In this way the petrol/air ratic remains
canstant,

Maintenance

WARNING :

1) If the carburetter is to function properly, it is ex-
tremely important that all maintenance and over-
haul werk is performed by skilled mechanics and
that the instructions given in this manual are strie-
tly ohserved.

2) When cleaning jets, orifices, channels, ducts and
filters, never use needles or any other metal tools:
only compressed air must be used,

Minor averhaul

Mincr overhaul can be performed as follows without
remaving the carburetter from the engine:

1) Take off the air cleaner and wash the filtering ele-
ment with paraffin [ Kerosene ).

21 Unscrew the fuel feed pige, take out the filter and
clean it by blowing air through it

3) Remove the coverretaining screws and take off
the cover.

41 Lift off the bow! gasket and the clip, withdraw the
float and clean the bowl.

5} Unscrew the jet-halders and the jets, the idling air
calibratar and the bleeder cap, slide off the bleed
tube, wash them all with petrol (gascline) and
Blow through with compressed air,

&3 Blow through all the carburetter channels with
compressed air.

71 Unscrew the seat of the needle in the cover, wash
it, and carefully blow through it. Check to ensure
that it is a close fit.

8) Unscrew the inclined screw located beneath the
caver, extract the strainer and blow through it ; pre-
vent the small ring forming the seat fram falling
off,

2} Rermove the screws holding down the starting de-
vice ; using compressed air, blow through the seat,
the tubes and the cover.

Then re-assemble the various parts, taking care to fit
the gaskets properly after checking to ensure that
they are sound.

WARNING : Make sure during the above operations
that nothing falls into the inlet manifold.

Major overhaul

Removing the carburetter freom the engine

To remove the carburetter from the engine proceed as

follows ;

1] Slacken the screw on the strap affixing the air clean-
er to the carburetter ;

2} remave the nut fram the belt halding the air clean-
ar to the cylinder-head ; remove the cleaner;

Remove the two screws which attach the control

(]

cable leading to the starting device ; and discon-

nect the cable ;
47 disconnect the petral feed pipe connection
57 dizscennect the advance correction tube;
&) remove the stop from the throttle-contral lever;

71 remeove the nuts from the studs connecting the car-

buretter to the manifeld, and liic off the carbur

atter,
Dismantling the carburetter

1) Remove the three screws connecting the carburet-

ter cover to the body, and lift off the gasket.

2} Unscrew the inclined screw holding down the fil-
ter, together with the seat and the inlet needle.

3) Remove the float arm and the float itself.

4) Unscrew and take off the various jets and jet
halders,

5} Unscrew the bleeder cap and draw off the bleed

tube.

&) Remove the four screws which join the easy-
starting device to the carburetter body.

71 Unscrew the idling adjustment screw.

B) Unscrew the idling air calibrator

%) Disconnect the throttle contral unit

10} Remove the throttle fixing screws and take out
the throttle.

113 Take out the throttle spindle.

123 Slacken the fixing nut on the choke tube {wven
turi ) and remove the latter,

Inspection

1) When the engine has been unused for long per-
iods :

Dismantle all the varicus parts as described above, care-

fully wash them in petral {gasaline], Llow through

them with compressed air and check to make sure that

the jet diameters correspond with the prescribed

walues,
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2) After a long period of use:

} check the degree of wear of the throttle, If exces-
sive, replace the throttle

b) check the play of the throttle spindle in both seats.
If excessive play is encountered, bore cut the seats
and fit a larger spindle. When this is impossible,
fit bushes in the carburetter body ;

c] check the jet diameters with suitable gauges;

d} check the fuel inlet needle and its operation, |f the
stemn of the needle is worn, replace it tagether with
its seal;

2] check the efficiency of the filters, the float and the
flaat arm ;

f) check the wear of the variable disc of the start-
ing device and alse of ite spindle.

After having performed the above operations, and be-

fore re-assembling the carburetter, wash all parts care-

fully with getral {gasoling) and blow through them

with compressed air,

3) If the carburetter has been dismantled because of
incorrect operation :

Praceed as described in the proceding paragraph, and

then make the following inspection :

— check that internal ducts are gas-tight ;

— check the cover for a flat fit ;

— check all gaskets for soundness,

And lastly, make sure that :

— the body and the cover are not cracked ;
— that the choke tube is as prescribed .

— that the diameters of the idling air calibrator, hlead-
er cap hele and the bleed tube have not been
altered ; '

— that all screwed holes are undamaged ;

— that the float has net heen deformed or damaged,

WARNING : When maintenance work is perfor-
med on the carburetter it is advisable to inspect
and overhaul the fuel pump and to clean the air
cleaner, the fuel pipes and the fuel tanks.

Re-assembling the carburetter

The assembly operation should be the reverse of those

described above for the dismantling of the carburetter.

In addition the following should be borne in mind :

1) thin gaskets should be used with flanges; thick
gaskets deform flanges ;

2) the screw fixing the wvarious parts of the carbur-
etter should not be tightenaed excessively .

750-2/128

Fiz, 128 - Exploded view of carburetter Salex ©32 BIC for Givlistta Berlina

T4 Alfawiki.nl



371 check to ansure that the throttle opens and closes

parfectly ;

47 when tightening the nuts holding the carburetter
ta the manifold, tighten the nuts gradually and al-
ternately in order not to deform the flangs. Thess
nuts should be provided with locking washers ;

53 take extreme care when fitting the accelerator con-
trol rods, and be certain that the clearance bet
weaen all jointad sections is correct;

&) when fitting the easy-starting device control cable
sheath, avoid sharp bends, Fix the cable to the
lever so as to allow the control knob to have an
initial mavement of 5 mm. before acting on the
device ;

71 after completing assembly, check that all joints are
tight and that there are no leaks on the fuel feed

line.

Slow-running adjustment (idling )

If the engine operates irregularly when idling, or if it

tends to stall, make sure first of all that the sparking

plugs are working properly ; then adjust the carburet-
ter as follows, with the engine running and when the
engine is hot:

— slightly screw in the screw adjusting the throttle
opening 5 (fig. 126) in order lo increase the en-
gine spead ;

— unscrew oul the idling mixture screws & until the
engine begins to race; then screw it in gradually
until the engine runs smaothly ;

— wery slowly unscrew cut the throttle regulating
screw 3 until the engine speed is approximately
450 rpam.;

— if the engine again begins to race sligtly tighten
the idling mixture screw ; under ne circumstances

must this screw be turned right home,

Calibration data for the Solex C 327 BIC carhuretter:

choke tube diameter . i S R B R
maih jet diameter . . . . . . . . 1.05% =
slow-running jet diameter . . . . . . 040 =»
easy-starting jet diameter . . . . . . 130 =»
bleeder cap hole diameter . . . . . . 1460 =
idling air calibrator diameter . . T B 0, B L

THE SOLEX C 35 APAIG CARBURETTER
[FOR GIULIETTA t.i., SPRINT and SPIDER CARS)

Description
The € 35 APAIG SOLEX carburetter with its accelera-
tion pump is a bwo-stage dual carburetter.

It differs from the usual dual carburetter in that both
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- Carburatter Solex © 35 APAIG for Giluliette L0, Sprint
and Spider cars

1. Low speed jet - 2. Main jet for n. 1 choke tube {wventuri) - 3. Ac
celeration pump jet - 4, Acceleration pump - 5. Thrattle minimum
cpening adjustmeant screw - &, Low speed air adjustment sorew -
7. Main jer for n. 2 choke tube (venturi] - B, Starter control lewver

bodies discharge intz a single feed pipe; while the
engine is idling or running at lower power, only the
right-hand half is used, but when running a high pow-
er the second half — that is, the member on the left
i nearest the engine) — is also brought into olay.
Another particular festure of this carburetter is that
the throttles in the two shells do not open simultan-
eausly,

The thrattle in the right-hand shell is connected ta the
accelerator pedal, while the left-hand throttle is con-
nacted to the first by means of a lever system such
that the second thrattle begins to open when that in
the first shell is a little more half opan, Beneath the
throttle in the second shell is a third throttle which
operates und the influence of differential pressure;
this third throttle is connecied to a calibrated counter-
waight and opens avtomatically when — with the sec-
and throttle at least partially opened — the degrees of
vacuum within the inlet manifold reaches a predster

mined value,

The choke tubes {wenturi) in the two charburetter
badies have different diamsaters in the narrowed zone,
the right hand choke tube is the wider.

The bleed tube in the right-hand body follows the
longitudinal axis of the choke tube, while that in the
left-hand body is located in a special housing in the
body of the bowl itself, and discharges into the choke
tube (venturi} by means of an atomiser tube,

The SOLEX C 35 APAIG carburetter is illustrated in fig.
130 and consists of the following essential parts:

.|
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— main body with bowl :

— cover for the body and the bowl with a breath-
er tube {wvent);

— wvariable easy-starting device ;

— acceleration pump.

Operation

Starting the engine

The easy-starting device fitted to this csrburetter is
similar in design and operation to that used with the
Selex C 32 BIC single-body carburetter described in
the preceding chapter,

— starting the engine from cold: the control knoh
is pulled out as far as it will go; in this posi-
tion the richest mixture is obtained ;

-— idling when engine is cold : when the engine fires
the knob is pushed back to an intermediate posi-
tion which reduces the strength and quantity of
the mixture. In this way the engine graduslly
warms up and ultimately reaches the optimum
aperaticnal temperature ;

the engine has quite cooled
down: the control knob is moved into the inter
mediate position as demanded by the temperature
of the engine.

— re-starting before

Idling

The idling control fitted on the right-hand side of the
carburetter is similar to that used with the Solex C a2
BIC carburetter already described.

Mormal engine operation

The accelerator pedal directly cperates throttle 1 {fig.
130) located within the rigt-hand body of the carbur-
etter; this throttle in turn operates throttle 2 in the
left- hand body via a lever system. The control rod 3
for throttle 2 is provided with a port which prevents
the twe throttles frem opening simultaneously,

In the right-hand shell, beneath throttle 2, there is a
third throttle 4 eccentrically mounted on its own con-
trol spindle and which is kept closed by the action of
a suitable counterweight. This third throttle is opened
autcmatically by the depression which develaps within
the engine as the engine speed increases at higher
power,

1) Operation at low and medium pewer ratings

At this stage only the right-hand half of the carburetter
is used, the principle then being the same as in the
case of the Solxe C 32 BIC.

When the accelerator pedal is depressed, throttle 1
opens and brings the bleed tube 5 into action; the

19

14
-

150-2N130 31

Fig, 130 - Schematic sectional view of the carburetter Soclex © 35 APAIG for Giulistta L.
1. Thrattle of the right body - 2.0 Thesttle of the lefl kady - 3. Theottle contre radd, left body -

Bleed tube of the
bodies - 9. Pump centrel lever -
et - 14, Injecter - 15. Main jet of the laft body -

plug of the right bady - 19, Low speed air plug -

right body -

6. Bleed tube of the left body - 7. Spray tube of the left body - B,
10. Pump inlet (suction) wvalve -
16, Main jet of the right body -
20, Choke tubes (venturil) - 21, Low spesed

i

Sprint and Spider cars

4. Autcmatic epening throttle - 5,
Crilling betwesn left and right
12. Pump diaghragm - 13, Pump
plug, left body - 18. Bloed tube
mixture adjustment screes

11. Pump pressure chamber
17, Blead

tute
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bleed tube supplies the engine with the necessary
quantity of mixture for ordinary operation.

2) Operation at high power ratings

The assistance of the left-hand hady of the carbur-
etter is added to the cation of the right-hand body
as follows:

when thrattle 1 has opened by a little more than
one half, and when the accelerator pedal is still
further depressed, the control rod 3 causes trrot-
tle 2 in the left-hand body to open. The bleed tube
& then comes into action and — wia spray tube 7
— supplies the extra mixture required to develop
the greater power. As the automatic throttle 4 is
still closed at this stage, the extra mixture is compelled
to pass into the right-hand shell through port 8 and
cannot reach its peak wvalue.

3) Operation at maximum power

The increase in the degree of vacuum beyond throttle
4 as the engine speed increases towards the maxi-
mum causes the throttle in question to open and
allows the mixture to pass directly into the inlst
manitold.

The bleed tube 6 iz then in a position to supply the
maximum amount of petrol air mixture needed to
allow the engine to dewvelop its maximum power.

Acceleration pump

The acceleration pump is fixed to the side of the
bowl of the right-hand carburetter chamber; its pur-
pose is to inject into the right-hand choke tube the
additional fuel reguired for acceleration.

The operation of this pump takes place simultan-

750-2/131

Fig. 131 - Expladed view of the Solex Carburetter C35 APAIG for Giulistta ti, Sprint and Spider cars

Alfawiki.nl f|

-3



cously with the opening of the righ-hand throttle,
and is achieved wvia lever 9 which is elastically
connected to the throttle by means of a spring
which prolongs the injection of fuel.

Whilte the throttle 1 is released the fusl can flow,
via check wvalve 10, inle the pressure chamber 11 ;
when the accelerater is depressed, the lever 9 acis
against the diaphragm 12 and causes tho displace-
ment of the diaphragh; thiz displacement forces
the fuel through the jet 13 and the injecter 14
inta the right-hand choke tube,

It should be noted that when throttle 1 is wide
cpen, a certain amount of fuel flowes from the injec-
ter 14 the whole time, and for this reasan the pumeg
jet 13 must not under any circumstances be al-
tered ; this fuel flow ceases when the throttle is
less than half-way closed,

Maintenance

WARNING : When cleaning jets, orifices, duvects and

filters, needles or other metal tools must never
be used but only compressed air.
When cleaning operations are completed, check
to ensure that the diameters of the jets and cali-
brators correspond ; the proper gauges should be
used for this purpose.

A)  minor everhaul

The instructions given for the Sclex C 32 BIC carbur-
etter should first be followed : the work will then
be completed as followios

— Unscrew and remove the idling air calibrator, the
left-hand bleeder cap with the bleed tube, and
the pump injector tube; wash them with petral
gnd blow them through with compressed air,

— Take off the cover from the accelerator pump.
Remowve the diaphragm, the check valve and the
let. Wash them and the suction and delivery
channels of the pump with petral {gascline) and
blow through them carsfully with compressed air.

B) major everhaul
— Dismantling the earburetter
1] Remaove the screws holding the cover to the
bowl, and take off the cover.

2) Remove the retaining screw on the fusl inlet
filter and the needle with it seat

3) Remove the idling air calibrator, the left-
nand bleeder cap with the corresponding
bleed tube and the fuel injection tube.

4) Remaove the gasket from the bowl body.
5) Lift out the float,

750-232

Fig. 132 -

Solew 33 PAIAT Carburetter for Giulietta Sprint Cars

1. Low spoed jet - 2. Main jet for n. 1 choke tube {venturi) - 3, Ac-
celerabion pump jel - &, Acceleration pump - 5, Throttle minimom
opeEning scjustment scrow - 6. Low speed air adjustment screw - 7.
Main et far n. 2 choke tube [venturi) - 8, Starter contral lewer

4) Disconnect the complete acceleration pume
from the bowl body.
7) Disconnect the complete left-hand and right-

hand throttle control lever system,

B) Unscrew the screw connecting the bowl and
body to the bottom body with its to shells,
and remave the bottom body complete with
its heal-resisting gaskat.

?1 Unscrew and remove the wvarious jets  and
jet-holders, the right-hand bleeder cap and
the corresponding bleed tube.

10} Remove the asy-starting device complete,

11) Remove the lever with the automatic throttle
counterweight.

12} Unserew the idling control screw.
13) Unscrew the thrattle fixing screw, remove
them and take out the contral spindles.

14]) Slacken and remove the screws fixing the
choke tubes,

Inspection

Proceed as described for the Solex © 32 BIC car
buretter, remembering to inspect both carburetter
bodies and alse the scceleration pump.

In addition, check to ensure that .

— the acceleration pump diaphragm is sound and
that its spring is working properly ;

— the heat-resisting gasket is sound :

— the counterweight calibration remains unaltered.

Re-assembling the carburetter
The various operation described for dismantling should
pe performed in the reverse order,
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Re-fitting the carburetter to the engine
After assembly, check to ensure that all joints are
tight and that there are no leakages in the pipe

circuit.

WARNING : At the time of all major carburetter over-
hauls, it is always advisable to clean out all fuel
pipes and the fuel tanks; the air cleaner, fuel
pump and the acceleration pump should also be
overhauled at the same time,

Slow-running adjustment
Adjustment of the idling controls is carried out as
described for the Solex C 32 BIC carburetter,

Calibration data for the Solex C 35 APAIG carbur
elter,

&) Right-hand hody :

choke tube diameter . . . . . 24 M.
. Fa IR P h
main jet diameter ¢ Sorint and Spider 120 »
idling jet diameter . . L 040 »
bleed tube-cap % ti.. . . . I 1.80 =
hole diameter | Sprint and Spider . 165007 »
idling air calibrator diameter .~ . . 1.00 =«

B) Left-and body:

choke tube diameter . R .24 M.
Rk ; Sprint ang Spider 1.50 =
main jet diameter | FH S e
bleed tube-cap ! i L e Ik
h:;I; diameter | AR bl e
Splcleiiil i 1.90 =

) Easy-starting device:
jetidiameter oo L e 3 1.60 »

D} Acceleration pump:
jet diameter . . 0 0o 100 »

THE SOLEX 32 'PAIAT CARBURETTER [ FOR GIULIETTA
SPRINT CARS)

The Solex 32 PAIAT carburetter shown in fig, 132 was
fitted to all Giulietta Sprint cars up to Mo, 131500970,
This two-stage carburettor alsa had two bodies, an
easy-starting device and an acceleration pump. In
addition to the normal bowl, this carburettor alsc
has & second bowl alongside the first, its purpose
being to ensure perfect fuel feed when cornering.
The Solex 32 PAIAT carburetter is similar fram the
constructional point of view to the 3olex T35 APAIG
already illustrated except for several small differen-
ces; the details regarding operation and maintenance
are the same for both types,

ldling contral adjustrment is also the same as in the
case of the Solex C 35 APAIG carburetter,

Calibration data for the Salex 32 PAIAT carburetter:

A ) Right-hand body:

choke tube diameter . ; i : .22 M.
main jet diameter . : 115 =
idling jet diameter . . . . . 045 »
bleed tubecap hole diameter . . . 200 =
idling air calibrator diameter . ., 1.00 =
B) Left-hand body:

choke tube diameter . d 23 mm.
et diameter . . ] e : 135 @
atomiser air calibrator diameter . . 1.10 #
) Easy-starting device :

jet diameter . . i AT 1.50  mm.
D) Acceleration pump:

jet diameter . L R 045 mm.

MOTE: In the case of engines on cars cwned by
racing drivers who have lowered the cylinder-
head by 1 mm., the alteration te the Solex 32
PAIAT carburetter settings is as follows:

Right-and body

choke tube diameter : ; ] . 25 mim.
main jet diameter : 3 ; : : 1.35 »
bleeder cap hole diameter . . . 180 »

Left-hand body

choke tube diameter . . . . . 27 P,
jet diameter .. . . . . 180 »
bleeder cap hole diameter . . . 100 =»

THE WEBER 40 DCO 2 CARBURETTER (For Giulietta
Sprint Veloce and Spider Veloce cars)

Operational diagram

Fig. 133 shows that the air enters horizontally, pas-
ses through the centring devices 23 where it is mixed
with the fuel emerging from the jet tubes 22 ; then,
after passing through the choke tube 25, it is con-
veyed, through the throttle walves 27, to the engins
cylinders. The fuel arrive from the fuel-feed pipes,
connected to the carburetter by means of a suitable
connector and filter, wia the needle wvalve 12, in
the bowl 16 where the float 15, hinged on the ful-
crum  screws 14, controls the needle opening and
thus maintains the liquid at a constant level.

From the bowl the fuel passes via the approgpriate
channels to the communication bushes 19; it is then
measured by the main calibrated jet 6 and passes
inta the emulsion bowl 7.

After mixing with the air which arrives from the
calibrated brake screw B through the emulsion holes
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22, the fuel

the carburation ares consisting of the mizture cen-

in bowls 7 oand the jet tubes reacheas
tring devices 23 and the choke lube 25, The centring
arrangements 23 serve o increase the negative pres-
sure {caused by the engine suction) on the jat tubes
22 and to bring the emulsified fuel to the centre of
choke tube 25 so as to make the mass more homo-

gensous

Running the engine at idling speed

The fuel, is conveyed from the bowl 16, via appro-
priate ducts, to the calibrated idling jets 10 through,
the lateral hole in bushes 19. After being emulsifiad
with the air arriving via the calibrated hole in screws
11 through the channels 18 and the idling feed ports
29 (adjustable by means of the taper tipped screws
31) the fuel reaches the fuel ducts downstream of
thrattle 27 where it is mixed with the air which can
be sucked in by the engine through the small ports
located between the duct walls and the throttle when
the latter is in the idling peosition,

The mixture then passes via channels 18 to the fuel
ducts and through the progression ports 28 which
are located in the
te permit a regular increase in the angular speed

ling with throttle or which serve

of the motor, beginning at the idling speed, when
the throttles are opened.

L

LA~

é. ¥4

3 -
S E
o
28—
S
il o R
Fig. 133 -

V. Purmp arain screw - 2. Externa
7. Emulzion bowl - 8. Air brake screws -
14, Flzat fulcrum 15. Flaat -
ication bushes - 20, Pump suction oipe - 21, Pump piston -
pigce - 25, Choke tube - 26. Pump drain pipe - 27, Throttle -

adjusting idling mixture

pump operating lever - 3,

needle - LOrEW

80

Schamatic-section of the Weber 40 DC 03

Pump jst -
9. Dynamic air intake attachmen
&, Carburetter bowl - 17, Pump
22, Jer tube -
28. Progression porl
- 32. Pump eperating red - 33 Purrg inlet pipe -

Acceleration pump

This pump serves to provide a regular increase in
the angular wvelocity of the engine even when the
throttles are suddenly opened.

In the case of the Weker 40 DCO 3 carburetter, the
pumg consists of a metal piston 21 driven, via an
arrangement of levers and springs, by the shaft
carrying the throttles,

When the throttles are closed, the lever arrangement

frass

ees a sliding rod which, under the action of the
spring 5, raises the piston 21 ; the fuel is thus sucked
from the bowl 16 inte the pump cylinder through

the inlet (suction) walve 17 and the cduct 20.

When the throttles are opened, the lever arrange-
ment lowers the sliding rod, by overcoming the
action of the spring 8§ and by pressing the piston
21 downwards; this piston mowvement is controlled
by the pumping extension spring located inside the
sliding rod ; the fuel is then conveyed wvia the chan-
nel 33, through the needle valve 4 to the calibrated
pump jets 3 by which it is injected into the main
ducts in the carburetter,

In order to be able to wvary the quantity of fuel
discharged by the acceleration pump, the carburetter
is provided with a calibrated drain screw 1 which,
via channels 26 and 30 drains off excess fuel into

1

1
pie

22

23

Carpurotier

4. Delivery noodle valve - 5. Fiston return spring - 6. Main jet -
10. Idling jot - 10, Idling air serew - 12, Needle valve - 13, Valve
sustion walve - 18, Idling mizture channel - 19, |d|i"n:_| COMMmur:
23. Mixture centring device - 24, Fislon stroke reducting distance-
29. ldling port - 30. Pump drain channel - 31, Screw for
34, Emulsion bowl
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the bowl: in order not te reduce the speed with
which the pump comes into action; this wariation in
the quantity of fuel discharged can also achieved
by limiting the stroke of piston 21; this is done by
inserting a distance-piece 24 in the cylinder of the
acceleration device.

‘Pump Jets

These jets (3) operate as a high speed device, in
as much as the negative pressure in the carburetter
ducts reaches a sufficient value to lift the needles 4
frem their seats ; a certain quantity of fuel is drawn
into the main ducts via the inlet valves 17, the chan-
nels 20 and 33, and the pump jets 3; the mixture
drawn into the engine is thus enriched.

Fig. 134 - Frent view of the Weber 40 DCO 3 Carburatter

1. Jet Inspection cover - 2. Connection Tor dynamic air inlet - 3. Fuel

filter - 4, Filter plug - 8, Float fultrum pin - & Screw retaining the

centring devices - 7. Bowl drain plug - 8. Screw retaining the centr
ing devices - 9. Choeke tubes - 100 Mixture centring devices

Wark on the Weber 40 DCO 3 carhuretter when fitted
to the car

To remove the carhuretter proceed as follows

1) remave the two clips and the corrugated hose
between the air cleansr and the air intake bowl
cover ;

23 remove the air intake cover by unscrawing the
bwo wing nuts ;

3) detach the air inlet bowl as described in the
next paragraph ;

4 remave the cover with the Weber hox spanner.
Access can then be had to the bowl supports
carrying the emulsion bowl, the air brake jet
and the main jet, the idling jet and the idling

air brake jet.
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Fig. 135 - Top view aof the Weber 40 DCO 3 carburetter withouwt
its cover

1. Main pump-cperating lever - 2, ldling jets - 3, Float fulcrum pin

- 4, Fleat - 5, Cemplete main jet wells and air brake screws - 6.

Throttle-cperating lewver - 7. Idling agjustment screw - B, Puma suction

valve - 9. Acceleration pump - 10, Pump drain screw - 11, Delivery

pump wvalves - 12, ldling mixture contrel serew - 130 [dling air brake
soresws - 140 Pump jets

Remeoving and refitting the air inlet bowl

When removing the nuts (2) fitting the air inlet
hawl to the carburetter (fig. 1387, use a 10 mm
flat crowsfoot spanner not more than 5 mm thick.
Whan removing the nuts (1) the special spanner
Mo, 6121.18338 must be used,

Fig. 136 - Rear view of the Weber 40 DCO 3 carburctter

1. Cuter pump-operating lever - 2, ldling mixture control screw -
3, Idling adjustment screw - 4. Main pump  operating  lever -
5. Pump-sperating rod
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Removing and refitting the carburetter

Radiator end: When removing the top nuts securing
the carburetter ta the flexible joints (item 7, Fig. 140},
the special spanner 6121.23027 must be used. When
remaoving the lower nuts (item 3, Fig. 139), the
special spanner §121.23029 must be used,

Steering-wheel end : When remaoving the top nuts se-
curing the carburetter to the flexible joints (item 8,
Fig. 140} the spanner 6121.23028 must be used.
When removing the lower nuts (item 4, Fig. 139) use
spanner 612123029,

Removing and refitting the inlet manifold to the cylin-
der head

When removing the lower nuts (5) securing the
manifold te the flexible joints (Fig, 13%) the special
spanner &6121.23024 must be used.

When removing the lower nuts (5) securing the mani-
fold te the flaxible joint {Fig. 139) and the bolts
(?) securing the manifeld to the cylinder head
(Fig. 140} the 12 mm wrench and the 14 mm, 100
mm long, offset spanner must be used.

Test-bench inspection & repair of the carburstter
The data in Part 1 must be chserved. Take great
care not to draw air into the zone between the car-
buretter and the cylinder head, and make sure that
the needle valves sit perfectly on their seats, These
carburettes require wery accurate adjustment, it is
particularly important to check .

a) the level of the fuel in the howl

To make sure that the level of the fuel to the
carburetter bowls is as prescribed, procesd as
follaws -

L T SR TS - |

Flg. 137 - Wiew of the engine mounted in the car (Sgrinl Veloce and
Spider Weloos)

1. Air cleaner - 2, Corrugated hose - 3, Air bow] cover

11 remove the small covers with the 4 mm hox
spanner and leave the large covers :

2} remove the main jet-holder emulsifier unit;
3) operate the fuel pump;

4} by means of a syringe remove the petrol from
the main jet bowl (Fig. 141) so as to make
& definite reduction in level ;

5) allow the fuel to find its own level and
check it;

&) if the level is found to be at other than
24 to 25 mm from the level of the cowver
suppart, the cowver must be remowved; the

Fig. 138 - Fuel feed systemm seen from the tep, showing the soecial spanner Mo, &121.183238 to remove the nuts, 1,
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Fig. 139 Fuel feed syslem seen from below, showing the special spanners &1%1 23026 and 6121 23039 needed to remove the nuts 3 4 and 5

Figg, 140 - Fuel feed system seen diagoraslly from the top (3/4) on the nlet manifald side, showing the special spanners £121.23027 and
A121 23028 for removing the nuts 7, B and 9
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84

7)

« Drawing of petrsl from the main jet bowl when checking
the level in the bowl

needle valve must ke removed, checked and
it necessary replaced. Te remove the carbur-
atter covers, it is nacessary Lo remove  the
throttle control link after having detached the
ball jeint; unscrew the feed connections and
remowve all the bolts securing the cover, The
float with tongue and the needle valve will
then be accessible ;

it the needle valve is & perfect fir, and if
the level is still not correct, bring it to the
prescribed level by altering the position of the
float tongue.

linked throttle operation

To

ensure the smooth joint operation of the

bwo carburetters, and to make sure that the links
are accurately set, proceed as follows :

1)

2}

slacken the clamp securing the throttle cont
rol levers to the intermediate shaflt on the inlet
rnanifald,

bring the tuel feed rate to that required for
engine idling by turning the mixture screws
and the threttle setting screws in the appro-
priate direction, with the linkage freed. A good
rule to adopt is to begin this check by ur
screwing the mixture adjustment screw by 1%

Alfawiki.nl

turns and by screwing the throttle adjustment
screw (Fig, 142) inwards half a turn from
the positions in which these screws make
contact with the appropriate levers on the
throttle spindle when the threttles are fully
closed,

3) make sure that the two levers on the throttle

spindle make contact with the tips of the
idling adjustment screws. After a small rota-
ticn of the driving shaft, to aveid previous
retighten  the
clamps on the levers on the driving shaft,

impressions  or  indentations,

taking greast care nat to alter their positions
once they are correctly set,

4] Recheck the throttle alignment and resst the

idling screws, Make sure that the position of
the accelerator when at rest corresponds to
the idling position of the throttle, The throttles
have 1o be kept at idling position under a
slight ore-load,

5) lastly check with the accelerator depressed to
the floor that the throttles are fully open, but
maka sure that the pressure azpplied to the
pedal does not overload the rods, To prevent
this, adjust the pedal stroke by means of the
adjustable stop provided for the purpose.




Fig. 143 - Exploded view of the Weber 40 DO 5 carburetler

General overhaul of the carburetter unit

Such overhaul iz necessary when causes of uneven
running cannot be attributed to ignition defects or
incorrect fuel levels, throttle aligment and link set-
tings. Proceed as follows
— dismantle the carburetter unit inte its component
parts: carburetters, flexible flange, manitold;
- completely dismantle the carburetiers, wash them
with petral, clean and blow through the ducts and

passages ;

¢} that the valves and the acceleration pump seats
are in good condition, that the piston slides
properly in its cylinder and is efficiently return-
ed by the springs;

) that the two tie-rods linking the levers on the
throttle spindie and the link spindle are 35 mm
long frem the centre line of each ball-joint;

e) that the mating surfaces on the carburetter, the
flexible joints and the manifold, are all clean

and parfecthy smooth.

— chek the following : Instructions for reassembling the carburetters

a) that the two throttles on the carburstters are —

perfectly parallel ;

b} that there is no excessive play in the throftle

check the rubker gaskets and make sure that
they are undamaged; properly clean all bearing

surfaces ;

bearings ; — check the inlet manifold and make sure:
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1) that there is no excessive play in the carbur-
etter intermediate shaft bearing;

2} that the reaction of the return spring on the
shaft is sufficient ;

3) that the mating surfaces are smaoth and clean ;

— assemble the fuel fed system and fit new gaskets
smeared with a sealing compound ;

— check the carburetter level using a feed pressure
of approximately one third of an atmosphere.
Ohbserve the requirements and values set out under
« fuel level =,

— fit the water tube, using suitable lengths of rub-
ber hose, securing them with hose clips,

— fit the unit to the engine, making sure that the
gasket is not damaged.

STARTING WHEN THE ENGINE IS COLD

As the carburetters are not fitted with an easy starting
device it is necessary, when starling frem cold, to
inject fuel into the feed ducts by operating the acce-
leration pump connected to the pedal.

Proceed as follow :

1) place the gear lever in neutral ;

2} insert the ignition key, turn it to the right to
energise the coil, and operate the electric fuel
pump ;

3) depress the clutch gedal in order to cut out
the gear-box drag caused by the cold ail (while
actually starting only) ;

4) pump the accelerator pedal three ar four times,
and then hold it down about one centimetre ;

tn
—

start the engine by turning the key as far as it
will go. As soon as the engine fires, halp it by
rapid, short strokes with the accelerater pedal.

STARTING WHEN THE ENGINE IS HOT

Proceed as for a celd engine, but exclude item 4
do not pump the accelerator pedal before starting
the engine.

24 - THE EXHAUST SIDE
THE EXHAUST MANIFOLD

The exhaust manifold should be overhauled at the
same time as the rest of the engine, The recom-
mended orocedure is as follows .

Dismantling

1) Disconnect the exhaust pipe bracket fixed to the
gear box.

2} After having removed the exhaust pipe connecting
bolts, disconnect the manifold from the cylinder-
head.

3} Remove the old gaskets and replace them with
new ones,

Inspection

1} Clean the inside of the manifold with a wire
brush driven by an electric motor through a
flexible shaft.

2) Check to ensure that the manifold is not cracked
ar distorted.

3) Examine the condition of the flange connecting
it to the engine.

WARNING : In order to give proper protection against
dangerous leakage of exhaust fumes, it is essen-
tial that the gasket betwen the manifold and the
exhaust pipe should be made of annealed copper.
It is emphasised that in the case of such leakage,
the exhaust gas might penetrate into the hydraulic
brake system with the consequent failure of the

brakes.

Re-assembly

1} Carefully clean the gasket bearing surfaces,

2) Insert the annealed copper gasket (see warning
above) between the exhaust pipe and the mani-
fold, and connect the two members,

3) Fit new gaskets to the cylinder-head and fit the
manifald,

THE EXHAUST PIPE AND SILEMCER | MUFFLER )

Dismantling

1} Disconnect the exhaust pipe from the manifold.

2) Slacken the bolts connecting the exhaust pipe to
the stirrup on the gear-hox (transmission),

3) Remove the bolts from the rubber straps hold-
ings the silencer and the exhaust pipe.

4) Remove the exhaust pipe.

Inspection

Check to ensure that the silencer, the pressure surge
dampers and the pipes are not blocked or holed,
or damaged in any other way which might interfere
with the proper operation of the exhaust eouipment ;
replace any defective sections.

When refitting the exhaust pipe, proceed in the re-
verse of the order described for dismantling.

NOTE: Make sure that the exhaust pipe straps on all
Giulietta Sprint cars are made of rubber, and
that a heat-insulating pad is inserted hetween each
strap and its correspending stirrup, and welded
to the exhaust pipe or silencer.

Any straps made of rubberised fabric should be
replaced,

Remember that the pair of straps in line with
the rear pressure surge damper, needs the 2-piece
retziner designed to limit lateral movement of the
exhaust pipe.
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THE EXHAUST SYSTEM (For Giulietta Sprint Veloee
and Spider Veloce )

The exhaust system (Fig. 144} on the Velocs version
consist of two manifolds which are connected to a
farked member immediately preceeding the first si-
lencer on the exhaust pipe

The two manifolds each consist of two forked tubes
which respectively connect the first and fourth cylin-
ders and the second and third, This arrangement
has been adopted to prevent excessive pressure of

the exhaust gases,

Dismantling
Remove the bolts connecting the two flanges to the
exhaust pipe, using the 14 mm wrench, remove the

cannecting nuts for the flanges on the cylinder-head

studs. Working from the bottom, first of all slip off

the narrow forked tubes and then wide forked tubes.

Inspection

Check that there are no cracks or leakages in the
exhaust system, as they could result in the dangerous
conditions of an overhested brake fluid pump, with

disastrous results.

Assembly

Woark in the reverse arder, and carefully tighten all
nuts after first fitting them all. Make sure that the
pipes properly match the exhaust manifold orifices
and that the mating surfaces are free from roughness

and scratches.

Fig. 1ad

- Tha 2-piece manifald and the exhaust pipe. { Giulietta Sprint Veloce and Spider Velooe)
P PR t
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CLUTCH-GEARBOX
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PART 3

CLUTCH

DESCRIPTION

The zingle plate dry type of clutch used on the Giu-
lietta cars consists of (fig. 3);

1) A driven plate

2) A pressure plate

3) A cover

4} Springs and retainers

3) Rocking levers

&) A thrust ring

71 A clutch disengaging ring

The clutch is attached to the engine flywheel by
means of the cover 3 bolted on with & set-zcrews,

The clutch disengaging levers 5§ with their return
springs are connected to the pressure plate 2 by
belts and nuts.

The complete driven plate 1 is mounted directly on
the gear-bhox drive-shaft,

The pressure plate 2 is actuated, through three rock-
ing levers 5 and the thrust ring 6, by the disen-
gaging ring 7 and a ball bearing which has a graph-
ite packing ring. The bearing is operated through
the links by the clutch for which transmits the thrust
from the clutch pedal (fig. 4).

When the clutch is engaged (pedal fully released ),
the spring 4 pressing against the pressure plate 2,
forces the driven plate 1 against the face of the fly-

wheel and thus transmits power to the gear-box direct
drive shaft,

Pressure on the clutch pedal disengages the clutch;
the clutch disengaging ring acts on the pressure plate
and the rocking-levers to withdraw the thrust ring
and release the driven plate.

Clutch actustion, from the pedsl to the disengaging
ring 7, is by means of jointed levers and rods so
that the pedal is unaffected by wibration from the
engine and gear-box unit,

acn F5i0-3

Fig. 1 - Clukch

91
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75032

Figg. 2 - Details of clutch

1 - CHECKING CLUTCH OPERATION WITHOUT
REMOVING THE CLUTCH FROM THE CAR

The clutch pedal should have free travel of 23 mm.
measured at the centre of the pedal before it makes
contact with the disengaging ring. The distance bet-

ween the two rings 6 and 7 is 2 mm.

When, as result of wesr on the driven plate lining,
the free travel has been reduced to less than
10=12 mm., the ariginal degree of the fres travel
must be restored, To do this, unscrew the adjusting
nut 1 (Fig. 4) and re-set the pedal travel as shown in
Fig. 5.

When the correct adjustment has been made, lock

the nut with its lock-nut.

If, after making the abowve adjustment, it is still not
possible to obtain the full travel of 23 mm., it most
ke concluded that wear on the clutch lining has be-
come excessive and that the lining must be replaced ;
always provided, of course, that the various control

reds are not out of adjustment or damaged.

2 - REMOVING THE CLUTCH FROM THE CAR

Remove the gear-box as described in Section 7 and

then remowve the clutch as follows .

1} Mark the position of the clutch in relation to the
flywheel so that it can be reassembled without
altering the conditions under which the complete
engine-flywheel-clutch  unit was originally bal-

anood.

]

Remave the studs holding the cower to the fly-
wheel and draw off the clutch, taking care not to

drop the driven plate,
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Fig. 3 - Section through cluleh « Dale and measuroments :

1. Griven plate - 2, Pressure plate - 3, Cowver - 4, Springs - 5. Bocking

lewvars - &, Thrust ring - 7. Cloteh disergaging ring

A. Clearance betweean thrust | Min. .2 mm

ring and disengaging ring ! limit of wear 1 mm
B. Thickness of drivens with new lining . . 10 mm

ate Alimitef wear . . . & mm
C. Distance from flywheel fo thrust ring

face il sl s s e s e o A3 R mim
D. Distance from thrust ring face and

the face inside the cover . . . . 3dto 595 mm
L. Lenght of spring not compressed . 43,510 45.5 mm
Le, Lenght of spring with load of 4549 kg . . 24 mm




Fig. 4 - Clukech with its contrals

3 - DISMANTLING THE CLUTCH

It is usually unnecessary to separate the gover from

the pressure-plate or to remove the springs and rock-

ing levers fraom the cover,

Howewver, in the rare cases in which it is necessary 2)
to replace the spring or to check its tension, the clutch

should ke dismantled in the following way -

1} Mark the position of the pressure-plate in rela- 3)
tion to the cover so that the two parts may later
ke returned to their original position without
altering the conditions under which the unit was 4)
balanced,

21 Bolt the clutch cover to a suitable fixture so that
it is held in the same way as when it is mounted
on the flywheel so as o place as little load as
possible on the studs which hold the pressure
olate on the spring-holding plate. The flywheel
itself may be used, but in that case the driven
plate must be placed between them.

3) Disconnect the thrust ring from the rocking arms.

43 Remove the rivet packing between the nuts and
studs  holding the rocking-levers and, without
turning the nuts, screw the studs with a screw-
driver; the pressure-plate levers can be dismant-
led in this way,

Remove the balts which hold the cover on the
fixture {or to the flywhsel) and lift off the cover

itzalf.

&n
Tt

4 - CHECKING THE CLUTCH

1} The clutch lining must always be throughly dry ;
P othay merely have oil on the surface, wash
with petrel and roughen the surface with a wire
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1. zoentrel puts

srush, If they are badly impregnated, they must
be replaced.

Check the wear comparing thickness B with the
figures given in Fig. 3,

Make sure that the driven plste is firmly fixed
an its bass and that the lining rivets fit firmly ;
tighten them if necessary.

With an abrasive stone remove any Unevenness
on the edges of the splines in the driven plate
boss and smooth out any rovghness,

“heck the clearance between the lateral faces
of the splines in the splines in the driven plats
boss and the gearbox direct-drive shaft; when
newly assembled, this shiuld be 0.03 te 0.11
mm. and the maximum ameount of wear permis-
sible is 0.3 mm,

The driven plate should slide freely lengthways
an the splinet shaft ; very slight rubbing or stick-




3)

6}

7l

g)

?)
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Fig. & - Chacking the cantring of the driven slutch plate

ing may prevent the cluth from operating pro-
perly.

Check that the driven-plate is not running cut of
true [telerance: 0.5 mm.) by means of a com-
parator after fixing the plate an the clutch shaft,
and maounting the shaft between 2 centres (Fig.
&). If necessary, centre the plate by pressure on
the plate surfaces only.

When a new lining has been mounted, make
sure that the rivets are fitted by a specialist;
it should furthermore be noted that each rivet
will only do its work properly if it can cause
pressure so as to produce, between the lining
and the plate on which it is fixed, a Frictional
effort capable of preventing the lining from mew-
ing in relstion to the plate; this applies even
to the maost powerful farces to which the clutch
may be subjected,

In particular, this condition will not be realised
if the centre line of the rivet is not exactly at
right angles to the lining and if it is not sunk
as far down as the hole in the lining allows.

When & new lining has been fitted, the driven-
plate must be statically balanced by mounting
it on a suitable shaft fitted in turn onto the soec-
ial fixture 612313001 (Fig. 7). After being
gently rotated the driven plate should not al-
ways come fto rest with one particular point at
the bottom ; if necessary, remove enough metal
trom the edae to achieve a state of balance.

Check the condition of the pressure-plate sur-
tace and true it up on a grinder, if required.
This can be done without removing the plate
from the cover if a suitable equipped grinder is
available.

Make sure that the thrust ring is not scored on
the face in contact with the levers.

lt is particularly important, if the seating is to
be level, that any such scoring should be to a
uniform depth,

If this is not the case, replace the thrust ring.

1)

11)

12)

137

Check to ensure that the threads on the holts
and nuts have not been damaged during the
dismantling operations, and replace them i nec.
essary.

Check that the bush in the flywhesl is effectively
centring the gear-box drive shaft as described
in part 2 A, Section 17, para h.

Check that the pressure-plate springs have not
become distarted and maks sure of their effect
iveness by wverifying that the walues L and LC
agree with those given in Fig. 3.

If the sprinos are too weak, they must be re-
placed.

Check that the ball-bearing and the graphite
thrust-ring are in order; should ane or the other
nezd changing, replace the complete unit,

5 - REASSEMBLING THE CLUTCH

A)

REASSEMBLING ON THE BENCH

Proceed as follows:

1)

2}
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Mount the caps on the pressure-plate 2 (Fig. 3)
and position the springs with their retainers.

Place the clutch cover on the assembled pressure
plate in the pasition marked before dismantling

750-3/

Fig..7 -

Checking the static balance of the driven plate



3)

4)

5)

Fig. 7 bis

Checking the static balance of the cluwch

withiout driven plate

( Section 3, para 1); assemble the rocking levers
with their pins and nuts and fix the thrust ring
in position.

Mount the clutch on the fixture mentiened in Sec-
tion 3. Adjust the position of the three levers by
means of their pins so that they fulfill the Follow-
ing reguirements

a) The sliding face of the thrust ring will be

exactly parallel with the face of the flywheel,

b} The distance € betwsen these two surfaces
will be that shown in Fig. 3. The distance D
(fig. 3) from the surface of the thrust ring
to the outside face of the clutch cover can
only be taken as a first approximation.

Place the assembled clutch on a press and check
that the figures shown below are correct

Displacement of thrust

ring for a load of

115-120 kg. . . 3 mm.
| 140-145 kg, . . 8 mm.

Any discrepancy is caused by the behaviour of
individual springs.

It should be noted that the angle of the recking
lewvers has no effect on the valuss given abowve,

Whan everything iz in order, lock the nuts on

&)

7)

i

2)

3]
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the bolts ta prevent any risk of the levers getting
out of adjustment,

Check the static kalance of the clutch, without
driven plate, by mounting it on the plate No.
4123.10.052 fitted in turn onto the special squares
6123.13.001 (fig. 7 bis). After being rotated the
clutch should not always come to rest with one
particular point at the battom ; if necessary remove
encugh metal by drilling the exterior surface of

the pressure plate to schieve a state of balance,

Ta facilitate re-fitting the clutch to the chassis, it is
advisable to insert 3 mm. distance-pieces bet
waen the ends of the rocking levers and  the

clutch-cover whan the clutch is removed from the

fixture,

RE-FITTING THE CLUTCH TO THE CAR

Wash the friction surfaces on the flywheel and
the pressure-plate with & rag moistened in petrel.

Mount the complete clutch on the flywhesl cen-
tring it with a bar (Fig. 8) similar to the clutch
shaft and making sure that the reference marks
made when dismantling coincide (see Section 2,
para 17},

The distance pieces fitted between the flywheel
and the clutch cover may only be removed when
the distance € is not less than that indicated in
'Flg_ KR

Fig, 8 -

Checking the centring of the clutch on the flywheel
%

b5



4} Bolt the dutch to the flywheel with the studs;
the distance pieces menticned in the previous sec-

tion A, para &, will fall off during assembling,

when the studs are practically screwed home.
5) Replace the gear-box as explained in Chapter 12,

&) Assemble the clutch control rod and adjust its

length so that the distance A (Fig. 5) is correct,
The length of travel for complete disengagement
from the position of rest, is:

Thrust ring 8 mm.

Disengaging ring 10 mm.
End of withdrawal lever . 33 mm.

71 Replace the bottom protective cover.

GEAR BOX (TRANSMISSION)
DESCRIPTION

The gear-box, which forms a unit with the clutch,
comprises a light metal housing bolied te the crank-
case with a steel ring between tham for the purpose
ot ensuring that the slarting motor is properly cen.
tred,

A number of carefully-located studs connect the unit
to the engine.

The housing is divided into three parts, the first con-
taining the clutch with its contrels, the second the
forward gears, and the third the reverse gear and
the speedometer drive as well as gear-changing
levers,

The three sections asre zeparated by walls carrying
the ball bearings on which the gear shafts are

rmounted,

While the first twe sections are cast in one piece, the
third consists of a rear cover sscured to the main

casting by a flange.

This arrangement facilitales sasy aszsembly of the
units forming the gear-box and gives a particularly

compact clutch gear-box design.

The gear-box has four forward speeds with helica

gears in all cases while the reverse is by spur pinions,

The gearbox direct-drive shaft transmits power fo
the secandary shaft through a pair of intermediate

gear-wheels, the driving wheel of which iz integral

with the direct drive shaft,

750-3/9

Fig. % - Longitudinal section of gear-box

96 Alfawiki.nl



Fig. 10 - Gectional

In the earlier types of Giulietta Sgrint, the intermed-
iate shaft gears were made integral with the shaft
itself.

In current models, the intermediate shaft pinion,
together with 3 rd gear driving pinion, forms part
of a single sleeve keyed onto the secondary shaft,
This shaft alse carries the 2nd and 1st gear driving

pinions ; the latter also keing in cne piece,

The corresponding drive gears are mounted loose
en the primary shaft, Their engagement, for the dif-
ferent speeds, is obtained by lhe axial movement

of the synchronising sleeves.

The primary shaft is in line with the direct-drive
shaft; the two are locked by moving one of the

sleeves, and direct drive {4th gear) is thus engaged.

The outer synchro sleeves are coupled fto the driven
gears by splines cut on the inside of the sleeves and
the outside of the gear wheel bosses. Synchronisa-
tion of the different gears iz effected by means of &
floating ring with teeth on the outside (the teeth
engage with the outer sleve) and with an internally
grooved tapered surface which surrounds the cone

on the driven-gear.
The operation of the synchro unit iz as follows:

With the gear engaged and the car in motion, the

complete synchro unit, being integral with the prim-
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plan view of gearbax

ary shaft, rotates at a sgeed proportionate to that

of the car.

Starting from neutral and with movement of the
gear-lever, the gear-EDx fork moves the synchronising
sleeve endways, its internal teeth zress on the balls,
force them to rotate and thus carry forward the thrust

pads and with them the sliding sleeve,

Az the speed of the extarnal slesve iz approximatsly
bwice that of the thrust pad, there is first of all engage-
ment between sleeve and the teeth on the sliding
ring and subsequently contact betwesn the interna
cone surface of the ring and the outside of the driven

gear boss.

The friction between these surfaces is such that the
driven gear adopts the rotational speed of the synchra

sleeve.

Under these circumstances, the internal teeth in the
sleeve can easily engage the external teeth on ths
driven-gear boss and the two become solid, via the
sleeve, with the mrimary shaft and thus drive. Suitakls
tooth angles for the fleating ring slesve and for the
gearwhasl bosses facilitate the sliding on of the

sleeve.

The reverse is through two spur gears keyed onto

the rear ends of the primary and secondary shafts



-

Fig. 11 - Details ot gear-bov: synchro-mesh mechanism in sectiona

T50.3M

FRIAn  widhes

and an intermediate idle zinion which shides end-

wiys on its shaft.

As mentioned above, the reverse s in the third sec-

tion of the housing.

150312

Fig. 12 - Retails of gear-box - synchro-mash mechanism in cross-soction

Fig. 13 - Cross-section through reverse and speedometer drive

A magnetised oil drain plug ensures that the oil s
freed from zll metallic particles which may contam.

inate it,

The gear ratios are a: follows .

1st gear . ; y ; ’ : ; Coo3313 0
2nd gear s i : ; ] ; 1 |
3rd gear ST IR ! e 1.354 . |
4th gear (fop) . chi e BT o R 1 S|
Reverse . : ; = f ) 2 ; 3.385 ¢ 1

Crverall ratio {gear-box rear axle) with %741 hevel

ratio

Ist gear .

Lh
o
-0

e
N~ O

2nd gear
Ird gear

£ O o in

At gear (loo)

h

Reverse | : ; ; £ ] i it ]|

6 - CHECKS TO BE MADE WITH THE GEARBOX
IN PLACE IN THE CAR

A} Checking for il leaks
Make sure that oil does not leak from the bottom
cover,

B) Checking the il level

Check the oil level ; it should not be mare than 1
crm. pelew the filler plug. This check should be
made every 5000 km.

The types of oil to be used are shown in Part 12,

C) Checking the controls

Check that no balts of the external contral mech-

08 Alfawiki.nl



D)

anism have become locse or show signs of turne
ing snd especially make sure that the brazed
joint at the end of the flexible gear-selection con-

trol sheath is in arder,

Checking the operation of the gear-change
control.

1) Gear selection contrel

a) When the gear-lever 1 {Fig. 14} is moved,
the actuating rod 2 should be gble 1o move
a further distance A = 3 mm. approximately
(Fig. 17) after the 1st or the Znd speeds
have been engaged, before making contact
with the edge of the steering column bracket.
I+ this extra play is not available, adjust
the length of the flexible contral cable by
turning the nuts 3 (Fig. 14} which position
the threaded end of flexible control itself.

By If on the other hand the flexible control has
to be dismantled or reglaced the following
sequence should be followed when reassem-
bling. |
— Remove the carpet above the gear-box and

take off the rubker cap.

— Attach the threaded end of the flexible
control to the bracket 4 for the actuating
red. The nuts 3 should be in the centre
of the threaded end.

— Bring the gear-level into the position of
the 1st gear as explained in para a),

— Flace the lever 5 on the gear-box in the

position for 1st and 2nd speeds and en-
gege the st speed gears.
Push the flexible cable onto its seating on
the lever 5 and tighten the locking nut,
taking care to hold the bottem nut to pre-
vent the cable heing bent and damaged
i Fig. 183.

----- Check that selection gear is working cor-
rectly, as explained in para a) and adjust

any inaccuracies.

2) Gear Engagement control

It is impartant to check the angular glay of the
hand-cperated gear-lever when, with a gear al-
ready engaged, it is pushed as far as it will go.
This additional play ensures that the synchro
sleeve concerned will move the full length nec-

essary for correct engagement.

150314

It iz thersfare sssential to check that this extra
movemeant iz the same on all four gears; any
adjustment nesded should be made on the top

ocperating rod & {(Fig. 16).

In other waords, if the gear-lever play is greater
with agears 1 and 3 engaged than with gears 2
and 4, the actuating rod 6 must be shortened,
screwing it into the top fork, and lengthening it

if the play is too short.

7 - REMOVING THE GEAR-BOX FROM THE CAR

Ta remove the gear-box from the car, proceed as

follows

13 Remowe the central clutch actuating rod.

2) Take off the bottom clutch protection cover,

0105

Fig. 15 . Partial section through spesd-chenge opereting rods

Alfawiki.nl g9



3)

4)

o)

7)

8)

100

Fig. 1& -
1. Gear lever - 2. Bod operating gear selectian

4. Lower rad bracket -

Disconnect the lower gear actuating rod,

Disconnect the speedometer drive connection by
unscrawing the knurled nut; take care not to
lose the washer.

Femove the clip holding the engine breather
pipe on the gear-box,

After having gripped the rubber transmission
jzint in a suitakle hexagenal band, remove the
bolts which hold it on the gear-change fork and
detach the transmission shaft (together with the
joint) from the gear-box.

Remove the centre support for the transmission
shaft and attach the free end of the shaft to the
bady.

Remowve the bkracket attaching the exhaust pipe.

Alfawiki.nl

150-316

Gear-bax controls

and engagement -

14}

3. Gear selector  adjuslment nuls -

5. Gear selector arm - & Gear engagement control end adjustment rod

Eemowve the front chassis cross-member,

Disconnect the gear-box from the rear chassis
cross-member,

Eemaove the rear chassis cross-member,

Allow the engine/gear-box unit to drop down-
wards by its own weight; disconnect the clip
holding the flexible gear selection control to the
aear-box.

Cisconnect the flexikle shafl from the gear sel-

actar fork,

Remove the bolts and nuts holding the gear-
box on the crankcase and lift the gear-box, (If
the inclined peosition ccocupied by the engine/
earbox by wvirtue of itz own weight does not
give sufficient slope to make removal possible,
the angle can be increased by using a jack).



Fig. 17 Gear lever in correct position for engoging 1st and 2nd speeds

A =3 mm {gap between the rod and the steering column bracket)

NOTE: In cases where it is not essential the gear-box

2)

3)

4]

5)

&)

7)

when removed should have the selector-fork
lever with it, the latter can be slid off its own
pin and left connected to the flexible contrel,
contrary to the instructions given in 13 ahove.
This has the advantage that the lenght of the
flexible contrel does neot need adjusting when

the gear-box is replaced.

DISMANTLING THE GEAR-BOX

Completely drain the oil farm the gear-box by
unscrewing the drain plug.

Remowve the clutch fork and the front cover from
the gear bax,

Remowve the centring pin (wrench 6121.1%.025)
and the rear fork forming the connection with

the transmissicn.
Femowve the rear cover complete,

Remowve the cages with their springs and balls

positioning the gear-change rods.

Remowve the bottom cover and loosen the studs

which hold the gear-forks on the sliding rods.

Remowve the reverse gearchange rod with the
idling intermediate pinion and then the sliding
rods for the forward speeds, Draw off the sleeve-

actuating forks.

8) Remowve the driven reverse pinion from the prim-

10)

1)

12]

NO
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ary shaft, using tool &121.12.062 (fig. 19},

Block the

&121.01.181
rings (front and rear) from the secondary shaft,
the wrench £121.00.038 ({front screw-
rings) or 4121,20.024 { rear screw-ring = fig. 20) ;

reverse driving pinion  with tool

and umscrew the two end screw-
using

then remaove the reverse driving pinion,

Remowe the spring washer and the distance
piece from the frent end of the primary shaft
Draw off the intermediate flange with the bear-
ings, using tocl 812112091 ; remove the safe-

ty catches an the flangs.

Using tool 6121.12.092, withdraw the two shafts

from the front gear-box bearings.

Withdraw the two ball bearings from the gear-
box, pushing them forwards with tool 6121.07.
238 in the case of the secondary shaft bearing
and toal &121.07.239 in the case of the primary
shaft,

TE: Dismantling the unit on the bench does not
require any special instructions. It is, however,
advisable to mark the different parts so as to
be able te reassemble them in their preper rela-
tive positions,

750:3/10

Fig. 18 - Atachment of flexinle cable o gear selector arm

101



Fig. 1

9 .

750-3/18,

% - Ramoval of the driven reverse pinion from the gear-box
primary shaft, using tosl 612112062

INSPECTION AND CHECKING

Wash all the individual gear-box parts with paraffin,

1)

2)

Fig. 20 -

102

Check to ensure that the gear-box housing, the
ﬂahge and the cover show no signs of cracking
and that there is no damage to the ball bearing
seatings which would prevent the outside bear-
ing rings from revolving.

Make sure that the hall bearings are in perfect
order; they must be replaced if any roughness
or noise is caused by the races heing damaged.
The surface on which the rollers between the
gear-box direct-drive shaft and the primary shaft
run must be perfectly smooth.

Ensure that no longitudinal grooves have been
worn by the rollers,

The rollers should be perfectly round; replace
them if they show signs of damage or faceting.

Removal of the rear ring-nut from the secondary shaft;
use wrench &121.20.024 while prevenling the shaft from turning
with teal &7121.01.181

3) Check that both the shafts are turning true by,

4]

3]

&1

7}

8)

Alfawiki.nl

maunting them bstween centres. Check the ec-
centricity with a comparator; it should not ex-
ceed two-thousandths of an inch (0.05 mm.).
If this figure is found to be exceeded the shafts
must be straightened in & hydraulic press.

Check the gear-box direct drive shaft and the
primary shaft on centres while they are turning
as ane an the roller bearings betweesn them. The
total side play between the end of the primary
shaft and the roller seating not he more than
0.04 mm,

Make zure that the surfaces of the gear teeth
do not show any signs of seizure where they
have meshed, ar undue wear. Thair contact sur-
faces should be smooth and any minor wear
should show Lhat contact is uniform and wids
aover the whale length of the testh

the cutside
grooves an the synchro sleeve and the fork are
within the following values

: 0,04 to 0.28 mm.

: 0.4 mm.

Check that the clearance bebtween

Clearance when new
Limit of wear

Check that the springs for the selector rod lock-
ing balls in the synchro unit and those for syn-
chronisation have the wvelues shown below :

Spring for 1st and 2nd gear synchro unit
15.3
12.5

Length not compressed
Length with load of 1.6 to 1.8 kg,

mim.
T,

Spring for 3rd and 4th gear synchro unil

Length not comprassed . 11.5 mm.
Length with load of 1.9 to
2 Fb oo R R T e Q.0 mm.

Spring tor ball locking gear-selector rod

Length not compressed . 22.0 mm,
length with load of 2.8 to
1.2 kg, 17.0 mm.

Check to ensure that the floating rings do not
show any signs of damage on their edges and
that the grooving on the cones is in order. It is
generslly found that synchronising defects are
due to the fleating synchro unit heing- out of
arder.

Check thal when the floating synchro rings are
fully home on the bosses of the gears, the di-
stance A (Fig. 17} between the faces of ecach
gear and its ring iz not less than 0.5 mm.

Check that the rollers on the rod seating slide
freely (Fig. 15}, Should the gears not engage
and disengage properly, increase the radius of
the notch in the rod with a file or replace the
pawls it they are defective.



10} Check that the synchro sleewves mowve freely on

11}

12)

their hubs and that the splines show no dents.

Check the wear on the hallow in which the ball
engages in the synchro sleeve, the action of the
key pressure and the angles on the engaging
edges of the gear testh on the floating ring.

Check that the clearance between the diamater
of the driven-gear boss and the corresponding

bushes deoes not exceed 012 mm.

FURTHER CHECKS

1)

2)

3}

10

'PRE

Check that the gearchifting arm iz of the type
tempered on the end subjected to the action of
the pin on the gear-selector lever; if not, replace

it even IT 1t is not worn.

Check that the silentblock located at the back of
the engine/gear-box unit and mounted on the
rear cover is not cut or perished and has not turn-
ed in its seating; the correct position is shown
in Fig. .

Use tool 4121.04.014 for extracting and inserting

the silentblaock unit.

Check all gil-retaining gaskets and washers ; they
should be replaced if they show any damage or
defects, howewer slight,

- REASSEMBLING THE GEAR-BOX

PARATION OF THE DIFFERENT UNITS

A ) Gear-bex casing

B)

c)

Insert the two front bearings in their seatings,
using tool 6121.07.239 shaft
bearing and tool &121.07.238 for the secondary

for the primary

shafl,

Intermediate flange

Insert the rear primary shaft bearing in its seating
{tool &121.07.239) and, if it has been praviously
removed, the spindle for the sliding reverss

pinion,

Rear cover

First mount the silentklzock attachment, using tool
12104014, and then the oil seal on the gear
contral shaft (tool &121.07.274), the rear oil seal
on the primary shaft (tool 6121.07.275) and the
corresponding bearing, securing the latter with

the spring ring.

Alfawiki.nl
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Fig. 21
inserted betwean the syrchro tub for engaging 3rd and 4th speads
and the spring ring on the primary shaft

Mount the gland for the selector arm spindle and
the gear engagement control shaft, sliding onte
the latter the spring, its cap and the gearshifting
arm which is fixed by mesns of a locking pin. It
is advisable to mount the support for the speedo-
meter drive-shaft only when the complete gear-

box has been assembled.

Primary shaft

1) Grip the shaft in a vice or, preferably, with
toal 6121.01.179, fit the two keys for the
synchro hubs in their zeatings and make sure
that the corresponding keyways in the hubs
are wide enounh to take keys; if they are

nat, file them out to the minimum necessary.

21 With too!l £121.01.178, place the shaft verti-
cally in & wvice, with the front end uppermost.
Orive on the 3rd speed driven gear, the float-
ing ring and the hub by means of tool
S121.07.234 ; fit the distance piece the thick-
ness of which is obtained as shown in Fig. 2)
so that there is no end play, Mount the spring
washer, insert the three sleeves (plungers)
with their sorings, the pressure keys and the
balls and complete the assembly by means of
the synchro sleeve for the 3rd and 4th speeds.

- Determining the thickmess of the packing washer to ke
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Fig. 22

3) Reverse the shaft, grip

4)

5)

104

= Checking the centring of primary shaft meounted in the
rear cover with intermedizle Nange

it in the vice in tool
the 2nd speed gear-
ring: press the syn-

S121.01.179 and mount
wheel with the floating
chro hub inte pesiticn an the shaft, using tocl
&6121.07.237, mount the sleeves with their
springs, the pressure keys, the balls, the slesve
and the ring. Press the
st gear-wheel on and insert the distance piece,
Fress into the shaft the ball bearing which
is already assembled by being forced against
the intermediate flange and fit the key for the
driven reverse pinion.

1st gear floating

If the shaft or any ot the parts mounted on it
replaced, proceed as follows:
maunt the drive reverse pinion, push an the
distance pisce, taking care to match up the
file mark made on it when the gearbox was
originally assembled and the reverse pinion
key, Place a distance piece in position and
mount the rear cover. The bearing is forced
onto the shaft by inserting the fark into the
spling {which should be placed with the hole
for the plate matching up with the file mark
on the end of the shaft) and hlocking the
centring nut, Before screwing the latter right
home, temporary locating pins are placed in
pasition ketween the rear cover and the inter-
mediate flange.

have keen

As shown in Fig. 22, place the rear cover in
a vice and check that, when turned, the oppo-
site end of the shaft does net move meore than
0.05 mm. Any correction needed can be ob-
tained by rotating the distance piere between
the reverse pinion and the resr cover or the
transmission connacting fork, I this is not suf-
ficient, check whether faces of the driven rev-
erse pinian are parallel.

MOTE: If the parts already marked { mentioned abo-

ve ) have been replaced, new marks must be made
after the correct positions have been determined.

RE-ASSEMELING THE GEAR-BOX

1)

2}

A

Fig.

Press the roller bearing onto the front end of the
orimary shaft (tool 64121.07.240) and insert it in
the direct-drive shaft,

Insert the two shafts into the gear-box, with the
intermediate flange, grip the front ends of the
two shafts with tool &121.05.036 (Fig. 23) and
press the front bearings into place while suppart-
ing the cppasite end ; the intermediate flange will
thus be forced along and will engage with the
studs,

Great care must be taken to prevent jamming of
the flange on the studs or dowels which would
pull the primary shaft off its rear bearing.

Fress the rear secondary shaft bearing onto its
seating with a suitable tool. Assemble the driv-
ing reverse pinion on the secondary shaft and
attach it with tool &121.01.181 so as to prevent
the rotation of the pinicn and of the two shafts
as well, Mount the plate and nut, lack them with
the wrench &121.20.024 and bend over the
washer. Lock the front end of the shaft in the same
way {with the wrench 6121.20.038). Check that
the shafts are rotating freely.

7503723

23 - Zetting of the primary and secondary shafts into the gear
box casing front bearings; use tool &121.05.038
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3)

4)

Fig. 24

On the frant end of the gear-box direct-drive
shaft mount a washer of suitable thickness (this
is to be found as shown in Fig. 21) and the spring
ring.

Mount the oil seal in the front cover, using tool
&121.07.247. Place the gasket and the front cover
on the front of the gear-box casing, after having
placed a sleeve with a rounded end to prevent
the oil seal from damaging the shoulder on the

nuts and tighten up.,

Place the fork operating the synchro sleeve in its
groove. Insert the rollers, after lubricating them
in their holes in the intermediate flange and fir
the driven reverse pinion,

Insert the gear change rod for 3rd and 4th speeds
then the rod for 1st and Znd and finally the rod
for the reverse with the intermediate pinion, As-
semible in position (tool &121.22.041) the gear
change rods with their positioning sleeves, halls

and springs suitably lubricated with grease.

NOTE: Te prevent jamming of the sleeves on the

casing from breaking off material with the con-
sequent bedding in of the sleeves and their inter-
ference with the rods, it is advisable to file plate
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MNo. 1365.17.071 between the sleeves and their
seating in the casing. To do this, replace the 33
mm. long sleeves by other 1 mm longer (the

same applies to the thickness of the plate).

Replace the distance piece between the driven
reverse pinion and the bearing in the rear cover
in its final position mentioned under 4 in the pre-
ceding paragraph and an adjusting washer. Mount
the complete rear cover, the fork, the plate and

the nut and tighten up.

With a pair of calipers (tool 472.5300) check that
the height B (Fig. 11} is for 4575 to 446 mm.
and, if necessary, adjust il to this value by repla-
cing the packing washer belween the distance
piece and the rear primary shaft bearing with

another of suitable thickness.

71 Attach the carrugated washer on the gear en-

gaging fork with set-screws and locking plates.
Check that the distance € hketween each synchro
11) is 0.1

check that, with the gears engaged, the distance

sleeve and its gears (Fig. mm. Also

between the front faces of the gears and the sleeves

e

invalved is not less than 0.1 mm. Check that
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there is a certain clearance for each rod betwssn
the position when the gear is engaged and the
end of its travel so as to ensure that the sleeve
can actually reach the engaging position.

8) Place the gasket and the bottem cover in place
and then fit the speedometer drive support.

2} Mount the cluteh fork, complete with the clutch
withdrawal ring, on ils bracket.

11 - REPLACING THE GEAR-BOX IN THE CAR

Remount the gear-box in the car by carrying out in
reverse the procedure described in Chapter 7.
Remember that the checks described in Chapter 4,
should be made when making the outside connec
tizns to the gear-box contrals.

12 - GEAR BOX CONTROLLED BY BALL GEAR
SHIFT LEVER (for Giulietta Sprint Veloce, Spi-
der and Spider Veloce models)

It derives from gearbiox with gear shift lever under
steering wheel in which the whale rear part relative
to speed engagement has been replaced,

Dismantling

When previous aperations indicated for gearbox with
gear shift lever under steering wheel have been car-
ried out, the group comprising main driving shaft,
counter shaft, intermediate flange, gear selector rods,
can be guickly drawn out from gearbox using toal
M. 6121.12092,

When the group is fixed in the wvice, inspection
and owverhaul can be performed.

APPENDIX

INSTRUCTIONS FOR OVERHAULING GEARBOX

{Berlina from No. 1488.20801 - t.i. from Ne, 1468.8501 - Sprint and Sorint Veloce from No. 14937301
Spider and Spider Veloce from No. 14954811

1 - REMOVING THE GEARBOX FROM THE CAR
Drain the oil completely frem the gearbox and then

Remove

— The front propellershaft jeints, the intermediate

bearing bracket and take off the shaft .
— the exhaust pipe supporting arm on the gearbox ;
— the speedometer flexible shaft

— the clutch link rod from the corresponding con-

tral lewver ;
— the lower cover of the clutch hausing ;
- the exhaust pipe from the manifald

— the gearbox link rods.

Mote

— On the cars with & ball-tyoe gearshift lever re-
Mosve :
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- the carpel over the gearbox cover plate
- the gearshift lever bellows :

— the gearshift lever from the engagement and sel-

ection racker,

Unserew :

—— the bolts fixing the rear cross member to the

chassis sufficiently to allow the unit to tilt so as

to facilitate the subsequent operations ;

— the nuts fixing the gearbox to the rear plate on
the crankcase and remove the unit complste with

the cross member :

— the bolt fixina t : ; i ber and
e polt Tiking the supporting cross member and

remave the latter,

Re-fitting the gearbox on the car is performed in the
reverse order; after re-fitting adjust the external

contrals,
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2 - DISMANTLING THE GEARBOX ON THE
BENCH (See Fig. 25)

a)} Removal of the gearbox components

— Sat the unit an the overhaul trestle:

— wunscrew the ring nut 1 fixing the fork 2 of
the flexible joint { prevent the fork rotating by
turning one belt of the joint until it abuts
against the cover) and draw off the fork;

— unscrew the nuts 3 securing the rear cover
4 and remove it

WARNING - For gesrboxes with ball-lype
gearshift lever it is necessary to engage the
third gear to remove the cover,

unscrew the belt 5 securing the reverse-gear
engagement fork sufficiently to allow the cor-
responding control rod to slide until it relesses
the gear engagement lever 6

Fig. 25 - Longitudnal section
1. Ring nut securing transrmission fork - 2,
reversing fork
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e RrEnisers

Transmission fark - 3. Mots securing rear cower - 4. Bear cover - 5, Bolt seruring
. &, Inner gear engagement lever - 7. Pin for inner gear engagement lewer - 8. Muts securing cluteh housing g, Clutch
housing - 10. Centring ring for half gearcase - 11, Front bearing for layshaft - 12, Rear bearing for layshaft - 13, Rever
won layshaft - 14, Layshef: - 15, Direct-drive shaft - 16, Main shaft - 17, Gear-release mechanism
gears - 19, Contral fork for first and second gears
and fourth gears.
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- 18. Contra
20, Safety pawls for rods - 21, Retainer with rallers

11103 gear-wheel
fark far third and fourth
- 22, Synchrenizer sleeve, thid
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dismantle the gear selection lever spindle;

remove the circlip retaining the spindle 7 of
the gear engagement lever ;

dismantle the gear engagement lever & from
the spindle and slide the spindle from the
gearcase ;

unscrew the nuts 8 securing the clutch hous-
ing 9 and remove it together with the centring
ring 10;

loosen the ring nuts retaining the bearings 11
and 12 and the reversing gear 13 on the lay-
shatt 14 (at the same time engage a for-
ward gear and the reverse gear to prevent
retation of the shaft):

unscrews the nuts securing the half-casings and
separate them by tapping them lightly with
a wooden or plastic mallet

WARNING - Take care not to damage the mat-
ing surface of the half-casing and of the
covers, as these must seal securely without
the interposition of a gasket.

remave the direct-drive shaft 15 attached te
the mazin shaft 16 and then the layshaft 14;

unscrew the nuts securing the retzining plate
of the gear release device 17 and remove the
retainers, the springs, and the relative balls:

unscrew the bolts securing the forks 18 and
19 to the rods, withdraw the rods and remave
the oval safety pawls 20,

WARNING - When & single control rod has
te be extracted, shifting of the pawls and the
zalls must be prevented by inserting an auxi-
liary rod,

separate the main shaft from the direct-drive
shaft, take off the roller bearing housing 21,
and remove the third and top gear synchroni-
ser sleave 22,

ki) Dismantling the direct-drive shaft (Sze Fig. 247,

108

Remaove the circlic retaining the bearing 23

and remove the shim washer

take out the bearing 23 with a suitable ex-
tractor.

c) Dismantling the main shaft 16 (5ee Fig. 24).

d}

Fix the main shaft in the lead-jawed
gripping it over the seat of the bearing that

couples it te the direct-drive shaft:

vice,

remove the speedometer driving gear-whesl
24 and the corresponding key ;

- take out the reversing gear 25 and remove

the relative key;

take out the bearing 26, withdraw the shim
washers 27, the Jst gear gearwheel 28 with
its centring bush, and the synchroniser sleeve
29 for first and second gear ;

- take out the first and second gear synchre-

niser bass 30;

remove the keys and withdraw the second
gear gear-wheel 31;

turn the main shaft over and grip it in the
vice ;

- remove the circlip retaining the third and

fourth gear synchroniser boss 32
take out the synchreniser boss;

remove the keys and withdraw the third gear
gear-wheel| 33 ;

remove the circlip retaining the synchronisa-
tion devices 34 mounted an the various gear-
wheels and take the device itself to pietes.

Dismantling the layshaft 14. (Ss= Fig. 24).
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Fix the shaft in a vice with lead jaws .

unzcrews the rear ring nut retaining the re-

verse gear-wheel 13:
take out the reverse gear-wheel;
take aut the rear bearing 12

turn the shaft cver and unscrew the ring nut
retaining the front bearing 11;

extract the front bearing from the shaft,



11 14 12 13

[ 4} . b S

Fig. 2& - Direct-drive, main, and lay shafts

11. Frent bearing, layshafe - 12, Rear bearing, layshaft - 13, Rewverzing gear on layshaft - 14, Layshait - 15, Direct-drive shaft - 16, Main shaft
- 21. Reteirer with rollers © 220 Synchreniser sleeve for third and fourth gears - 230 Bearing, direct-drive shafl - 24, Speedometer drive

25. Reversing gear on mein shaft - 26, Bearing, mainshaft - 27. Shim washer - 28, First gear gear-wheel - 29, Synch
second gears - 300 Synchroniser boss, first ang second gear - 31, Szcond gear gear-whesl - 22, Synchraniser boss, third
33, Third gear gear-wnosl - 34, Synchronising devicas.

first and

car

'
antd fourth gears
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3 - INSPECTIONS AND CHECKING

— Check that the working surface of the main shaft,

in lineg with the driven gears, shows no signs of
S@IZing,
- Werify that the rolling surfaces for the rollers an
the frant end of the main shaft, and the surface
of the recess of the direct-drive shaft are free from
indentation and signs of seizing.
Check the alignment of the main shaft by mount-
ing it between points; any off-set measured with
a gauge
must not exceed 0.02 mm
Verify
— that the working surfaces of the gear-wheel
testh show no signs of seizing and excessive
wear ;
— that the synchroniser sleeves slide freely on
their bosses ;
— that the radial clearances of the driven gears
do not exceed the following permissible limits

af wear.
First gear 0.15 mm.
Second and third pears 0.12 mm,

- that all the synchroniser parts are in good

candition ;

the circlips must show no signs of excessive
Wear

the ston guadrants must be free from inden-
tation at the points of contact with the circlips
and the gears.

— Make sure that the driven gear-wheel for the
bottom gear and its stop quadrant are of the
maodified type, ie.

10100.13027.03

101001322901

gear-wheel Mo,
quadrant Mg,
Check that the working surfaces of the sliding
shoes of the forks and of the sliding sleeves
show no signs of seizing or excessive wear;

— Verity that the side clearance between the slid-
ing shoes of the forks and Ihe peripheral
grooves in the cuter sleeves of the synchro-
nisers is kept within the prescribed limits .

0.4 to 0.5 mm,

0.7 mm.

Clearance, new :
Permissible worn clearance :

Check that the safety pawls slide freely in
their seatings and that the working surfaces of
the pawls and the rods are perfectly smoath.
Note - Should a pawl impression be found, in-
crease the fillet radivs of the sliding grooves
with a suitable file.

4

Verify that the springs for the gear-relesse

balls are tensioned as fallows:

Length when released: 14.9 to 15.5 mm.
length under a load of 4.70 to 507 kg.
10 mm.

— Verify that the balls and their seatings on the
rads are in geod condition.

— Check that all the bearings are efficient.

- Verify that the mating surfaces of the half-
gearcases, of the rear cover, and of the clutch
housing are not distorted.

— Make sure that the seatings of the outer races
of the bearings in the half-gearcases are in
perfect condition (they must not show any
signz of scoring caused by rotation of the outer
race of the bearing).

- REASSEMBELING THE GEARBOX ON THE

BENCH

Follow the sequence of dismantling operations in the
reverse order and comply with the following rules:

The synchroniser bosses must be shrunk on [ heat
ta abaut 150° C).

- The circlips for the bearing 23 on the direct-drive

shaft and on the third and top gear synchroniser
boss 32 must prevent any axial movement of the
said components ; should there be any movement,
insert a suitable shim,

The maximum permissible clearance for the driv-
en gear-wheels on the main shaft, checked with
all component parts assembled and with ring nut
tightened by a torque wrench at 7.5 to 8 kgm,
iz as follows :

for the first gear gear-wheels: 0.24 mm,
for the second and third gear gear-wheels:
0.21 mm,

After having re-assembled the main and direct-
drive shafts, proceed as follows .

temoprarily assemble the fork 2 of the flexible
coupling on the main shaft and tighten the ring
nut to the prescriced torgue rating;

position the unit comprising the twao shafts in the
half-gearcase and with the helg of a sliding gauge
make sure that the dimension A (see Fig. 25) is

as prescribed

A = 42 to 42.2 mm.

If nat, fit a new shim washer 2F of suitable thickness

between the first-gear bushing and the inner race of

the rear bearing on the main shaft ;
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Before fixing the control forks on the relative rods,
make sure that the forks themselves, when in



neutral, are perfectly centred in relation te the
two corresponding sinchrenising rings,

With this in mind, werify that the forks, when in
neutral, are equally spzced from the slop steps
on the gear-wheel leading teeth.

— After fixing refit the stop plates accurately,

— The ail seals and safety plates must ke changed
each time the gearbox iz re-assembled.

— The securing ring nuts must ke tightened with a

torque wrench
at a torque load of B kgm

— Before joining the half-gearcases, position the
centring ring 10 of the casings in its sealing on
the half-cazing heousing the gear-wheels,

— Carefully tighten the nuts fixing the half-gear
cases, starting from the centre and working diag-
onally outwards,

MNote - On gearboxes with bhall-type dearshift

levers, check that the lower end of the selection
and engagement rocker in the idling position is
centered cn the third and top gear control rod;
if it is not so centred, dismantle the dewvice and
check the various component parts,

5 - CHECKING AND ADJUSTMENT OF THE
EXTERNAL GEARBOX CONTROLS

a) Inspecting the gear selection contrel {3ee Fig. 27)

— Engage first or second gear and werify that
the contrel lever can still travel further lo-

wards the steering wheel ;

— engage reverse and wverify that the control
ever can still travel further towards the dash-
board ;

— werify that both amounts of additional travel
are about the same.
Shauld the travel towards the steering wheel
e nil, or less than that towards the dash-
board, sherten the tie rod 35 by means of the
adjustable ball-point 38,

If, on the other hand, the travel towards the
dashboard is nil or less than thal towards the
steering wheel, lengthen the tie rod 35 hy
means of the adjustable ball-joint 36.

) Inspecting the gear engagement contrel,
{See Fig. 27).

— Engage one of the odd gears (first ar third)
and wverify that the contral lever can still trave!
beyond the gear engagement position ;

35, Gear engagement

Eior
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Fig. 27 -

External gearbox controls

nk rods - 36, Adjustable balldjoint for selec

ink rod - 37, Link rod, gear engagement - 38, Adjustable ball

jeint for gear enoagement nk rod

— engage one of the even gears (second or
fourth) or reverse and wverify that the control
ever can still travel beyond the gear engage-

ment position ;

verify that the play in both free travel have
about the same value,

Shauld

odd gears engaged, be nil or less than that

the amount of free travel, with the

with even or reverse gears engaged, short-
en the tie rod 37 by means of the adjustable

Ball-joint 38.

WARNING

2,000 kilometers after the overhaul, drain the
gearcase completely, while hat, and refill to
the correct level with fresh oil,

Prescribed lubricants :
SAE 90. Shel

BP Energcl Gear O

Dentax 90,
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PART 4

PROPELLOR SHAFT

EN- AN
Fig. 1 - Propeller shaft
1. Forward half of shaft - 2. Rear helf of shaft
The propeller shaft is in two halves as follows ioint which is mounted on the front half of the shaft
— the forward half, which is connected to the gear by means of a tapered sleeve for ensuring correct
box by a rubber joint. centring of the joint. The frent cardan joint is integ-

ral with a sleeve sliding on a splined shaft. The

— the rear half, whick has roller bearing cardan TS
5 g rear cardan joint iz fixed,

jcint st both ends and is connected to the bewvel

pinion by a sleeve. The rear end of the forward half is fixed to the body

The twao shafts are joined together by & central flanged through a flexible support fitted with a ball bearing.



1 - INSPECTION WITHOUT REMOVING THE
SHAFT FROM THE CAR

1] Checking the frent flexible joint.

Check that the autside of the joints is not dam-
aged.

2} Checking the packing on the centring pin in the
front flexible joint.

Check the effectiveness of the packing seal & (Fig.
4) and replace it if it iz worn,

3) Checking the play.

While holding the gear-bax shaft fork with a teal
te prevent it from moving, revolve the sliding
sleeve and check that there is no excessive play
in the front cardan joint; repeat the operation,
holding the cardan joint fork on the hevel pinion
to prevent it from moving and revalving the rear
halt of the shaft.

2 - REMOVING THE SHAFT FROM THE CAR

} Remove the three bolts holding the shaft to the
gear-pox shaft fark.

2) Remocwve the 4 bolts holding the cardan fork to
the bewve| pinicn,

3) Remave the 2 screws holding the saddle carrying
the centre bearing and withdraw the inner shaft,

3 - DISMANTLING
I} Remave the studs attaching the flanged jaint on
the forward shaft to that on the rear half.

2} Unscrew the bolts attaching the rubber joint on
the forward half an the propellor shaft.

122

Fig. & - Details of propeller shaft

3} Remove the nut securing the flange to the for-
ward half of the shaft, the flange, the keys and
the centre bearing support,

4} Slide the sleeve off the rear half shaft after sorew-
ing aut the ring halding the seal.

5} Dismante the two cardan joints in the following
arder ;

a) Remave the four spring washers (Fig. 3);

b} Remowve the lubricatar:

c} Slide out the roller cages with the rollers to
free the mins;

d} Remove the spider,

4] Wash with paraffin except for the rubher joint.

4 - INSPECTION

1) Checking the rear half-shaft for straightness

Mount the shaft between centres and check with
4 gauge to ensure that it is straight. Eccentricity
should not exceed 0.5 mm. (fig. &). If this figure
is exceeded straighten the shaft in a hydraulic
press or replace it

2) Checking the cardan joints

Check the cork seals, the roller bearing seatings
and the play between the pins on the spider and
the roller cages; the limit of wear is 0.20 mm.

Fig. 3 - Details of a cardan joint
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1.

3)

4)

il

\ : 150-4/%
2 5

fig. 4 - Complete propellor shaft:

Forward half of shaft - 2. Rear half of shaft - 3. Flexible rubber joint

4. Imermediate suppart - 5. Roller bearing cardan joints -

&. Seal on rubbar joint centring pin

Checking the splined shaft

Check that the play between the spining in ths
sleeve and the splines on the rear half of the shaft
dees not exceed the limit of wear of 0.3 mm.

(Fig. 5).

Miscellaneous checks

Check that the flexible jcint shows no signs of
turning, and that the centring sleeve on the gear-
box shaft has no internal roughness. IT necessary
replace the parts.

Check that the bearing carrying the centre sup-
port is not defective and replace it if necessary.

5 - REASSEMBLING

1)

2}

Assemble the components of cardan joints, Tubri-
cating them well when daing :o.

Mount the cardan shaft sleeve on the rear half
of the shaft, taking care that the reference marks
an the shaft and sleeve match up.

3) Slide the central bearing with its flaxible support

into position with tool 6121.07.327, insert the
key and sleeve, and tightsn up the nut,

41 Mount the flexible joint on the forward half shaft.

5% Connect up the front and rear shafts.

Fig. 5 - Checking the play between the splines in the sliding sleeve

and on the rear shaft

Fig_ & - fl'.n:-vr_p:ing the rear s

Alfawiki.nl
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&) If eny parts have to be replaced, it is advisahle
to re-balance the complete shaft unit dynamically.

6 - REPLACING THE SHAFT IN THE CAR

When replacing the shaft in the car procesd as descri-

bed in Section 2 but in the reverse order, remember-

ing to grease the bushing for centring the propelior
shaft with the primary gearheox, and to tighten up

the nuts in order and uniformly.

Lubricate the bolts in the rubber joint to prevent

their pulling their bushes round when tightenad up
and thus damaging the joint,
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50-57

DESCRIPTION

The rear suspension is of the rigid rear-axle type with

vertical coil springs (Fig. 1).

The differantial and the hypoid bevel drive are en-
clesed in an aluminium housing to which are bolted

the twa drawn steel tubes in which the axle shaft

revalves,

This system has the advantage of reducing the weight
of the unit and of improving the sgringing through
the decrease in the influence of the unsgprung units.

The rear axle is attached to the body as follows .

— by longitudinal arms carried on rubber (silent-
plock ) supports and designed to transmit the direct
stresses  (transmission and braking) along the

axis of the wehicle :

by a triangular torgue rod to take the transverse
torces ; this rod also has rubker supports on the

body and a spherical joint on the rear axle ;

— by & flexible system comprising two wvertical eoil
springs, integral with the hydraulic shock-absor-
bers and coaxial with them.

The rear axle has one of the two Tollowing ratios:
/41 for standard models

— 8/41 and 10/47 on request

The rear axle shafts are of the « semi-floating » type.

The rear axle casing has & magnetised drain plug so

that it retains metal chips and particles susocended in

the il.

[he greatest care is taken when assembling the hevel

drive and differential at the factory to ensure that

silent running is chlained.

It iz of the utmost importance to comply exactty with

I B ¥
the following instructions when overhauling and

reassembling the axle
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REAR AXLE

— Disconnect the pipes from the brake cylinders
and close their ends with blind nuts (3787, 24
t.eid ), taking care to put a washer in the bottom
of the nuts to prevent the ends being damaged.

— Disconnect the hand-brake cables,
— Remove the brake-shoe back-plates.

— Ifitis enly a question of remaving the axle shafts,
it is not necessary to remove the brakeshos back-
plates or to disconnect the piping.

—  Using the toal Mo. 612112055, withdraw the
rear axle shaft (Fig. 3) with the bearing, the nut
and the collar holding the bearing still in place.
While withdrawing the shaft frem the tube be

5053

Fig. 3 - Dismantling a rear axle shaft with tocl £121.12.055

1 - WHEN REPLACING REAR AXLE SHAFTS
BEARINGS AND OIL SEALS

Dismantling

— Jack up the car,

— Remowve the wheel,

-5/5:

— Remove the brake-drum after remaoving the lock-

: Fig. 5 - Straightening & rear axle shaft in a hypdraulic press
ing sel-screws.

— Remove the brake-shoes and tie up the cylinders

: : i : careful not to let it scrape on the oilseal ring and
with wire to prevent the pistons dropping oul,

damage it. If the brake-shoe backplates have not

— Bend back the lock-washers and unscrew the studs been removed, they should be supported and
sacuring the brake-shoe back-plates  and  the care should be tsken not to damage the brake
wheal bearing housings to the axle tubes. Siping ; when the hall-shaft have been removed,

; fix the plates to the axle tubes by means of twao
SCrEWE,

— If the kearing has to be removed frem the axle
shaft, lift the tab securing the collar and unscrew
the latter with tool Mo, 6121.20.036; then draw
off the bearing with tocl No, 6121.12.087.

If necessary, remove the oil-seal ring from the

Fig. 4 - Checking that a rear azle shaft iz running true tube,
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Fig. & - Sectien through the differential

NOTE : On cars with numbers higher than 1488.02001
for the Givlietta Berlina and 1493.01851 for the
Giulietta Sprint, the brake-shoe back-plates and
the bearing retaining ceollars are secured to the
axle tubes by studs fixed to the collar so that
it is not necessary to remove the brake shoes from
the pack-plate in order to withdraw the axle shafts.

WARMNING : To ensure that the brakes operate prop-
erly, the brake shoes must be reassembled in
their original position and it is therefore advis-
able to mark them as they are removed.

Inspection

— Check the condition of the oil-seal ring and, i
necessary, replace it.

— Check that the bearings and shaft are free from
defects, scoring, dents, etc,

— Check that the rear axle shafts are not kent
(Fig. 4); if they are, measure their eccentricity

130

FA0-5/6,

{which should not exceed 010 to 015 mm,
4 to & thousandths) and straighten them if nec-
essary in a hydraulic press. (Fig. 5.

— Check the play between the splines of the shafts
and the planet pinions.

Reassembling

The parsgraphs below describe how to reassemble
one rear axle shaft; the other shaft s re-fitted in an
exactly similar manner.

— Insert the oil-sealing ring in the axle tube, using
tool Mo, 6121.07 057,

— Thread the collar onto the shaft, inzert the hear
ing with tool Mo, 6121.07.21%, slip on the lock
washer, screw on the ring nut with teol &121.20.
034 and bend owver the locking tab.

— Re-fit the brake-shoe back-plate (if it has been
remaved ) and then push in the axle shaft, bring-
ing it to engage with the spined hole in the planet
pinion. Take care, while doing this, not to dam-
age the oil-sesling ring and the oil guard weld-
ed inside the axle tube near the flange to which
the differential bracket is belted.

— Drive the axle shaft right home with a hammer
after placing a piece of aluminium on the axle
end,

— Turn the bearing retaining cellar so that the oil
drain-hole is at the bottom and opposite the hole
in the back-plate; place the lock-washer in posi-
tizn [with the tabs slightly bent up to facilitate
their final bending), tighten the studs and faold
the tabs owver,

— Re-fit the brake shoes, beginning with the rear
shoes, Make sure that the pull-off springs are on
the inner side, mounting the ane with the tweo
separated sgirals on the side of the brake actu
ating cylinder.

— Using tocl 8123.29.007, check that the faces of the
brake linings are at right angles to the axle shaft
coellar and, if necessary adjust them by means of
the regulating studs lccated at the rear of the
brack-shoe back plate {see Part B-Brakes).

— Re-fit the wheels and lower the car from the
INg sCraws,

—— Refit the wheels and lower the car from the
jack,

— If the brake niping has been detached when
dismantling, it will be necessary to bleed the
circuit.
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2 - REMOVING THE REAR AXLE UNIT

— Wash and dry the rear axle and suspension.
— Remowve the complete exhaust pipe.

— Disconnect the flexible brake-fluid tube from the
union attached to the body and empty it of ail
or close the union with a threaded plug.

— Disconnect the hand-brake operating rodz from
the cylinders and from the rear axle bracket,

— WUnfasten the rear axle anti-sway straps.

— Disconnect the shock-absorbers from the rear
axle ; in ocrder to remove the axle it is unneces-
sary to disconnect the shock-absorbers from the
car; it is sufficient to push them down and leave
them in the end-of-compression position,

— Looze the nuts helding the wheels on the axle
shafts.

— Disconnect the triangular torque arm from the axle,
unscrewing the nut which secures the shank of
the ball-headed pin to the latter, Take care not
te damage the thread on the gin while removing it,

— Place a car jack under the axle tubez and raise
the car,

— Black up the car on supports placed under the
seatings for the jack supplied with the car. Re-
move the rear wheels,

- Gently lower the jack and remove the rear springs.

— Disconnect the longitudinal radius rods from the
bady.

— Disconnect the propellor shaft from the bevel
pinicn and remove the axle.

3 - DISMANTLING AND INSPECTING THE DIF-
FERENTIAL

Dismantling

1} Drain the oil from the differential housing,

2) Remove the rear axle shafts as described in Chag-
ter 1.

3) Detach the right and left hand axle tubes fram the
central axle bracket,

4) Remove the differential casing.

Fig. 7 - Marks or wear on the crown whesl teeth

a. Ceorrect meshing - b, Excessive pressure near the baze of the

teath - c. Ewesssive pressure at the top of the teeth - d. Excessive

prassure on the outside edges of the teeth - e, Excessive pressure
cn the under pert of the point of the lesth

Inspection

1) Checking the condition of the gear teeth

Make sure that the surfaces of the teeth are smoaoth
and not ridged. Should there be signs of undue
wear, the bavel sinien and crown wheel must ke
replaced.

WARNING : The crows and piniens are matched
together at the factory; no one member of the
kevel gear must be changed. The whole unit
must be replaced complete.

2) Checking the contact between the teeth

Centact should be uniform aver the whole length
of the crown-whes| tseth,
The following conditions may be found (Fig. 7).

— normal state: the lateral surface will be as

shown an toath a) ;

750-5/8

Fig. 8 . Withdrawal of the bevel pinion il seal, using taol
4121.04.015
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— excessive pressure near the base of the crown
wheel teeth (k) due to the bevel pinion being
too close to the crown whesl ;

— excessive pressure towards the tips of the

erown wheel teeth (¢) due to the pinion being
too far farm the crown whesl,
With either of the conditions b or ¢, check the
position of the two bevels, testing the play
with 8 gauvge as explained under the chap-
ter 4 ;

— excessive pressure at the sides of the teeth and
towards the outside [d), due to the distance
between the crown wheel centre and the plane
of the pinion being too great, or to the bevels
not being properly aligned, or to the teeth
being distorted ;

150-5/9

Fig, 9 - Withdrawal of the inner race of the rear bevel ginion bearing
using tool &121.13.019

TEAGRN

Fig. 11 - Withdrawal of the outer race of the front bevel pinion
bearing, using tool 412112057

-~ excessive pressure on the tips of the teeth to-
wards the inside (e), caused by the crown
whee! being too close to the pinien, or to the
bevels not being properly aligned, or te the
teeth being distorted,

In cases d and e {which are very rarely met
with in practice) the pair of gears must be
replaced,

31 Remaving th_e bevel pinion from the housing

— Apply tool £121.01.186 to the propellor shaft
fork to prevent the bevel pinion turning and,
with wrench 4121,20,035, unscrew the ring
Fig, 10 - Withdrawal of the outer race of the rear bevel pinian : o2l : !
bearing, using tocl 612104015 . holding the pinion (Fig, 20);

E0-5M0,
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— remave the propellar shaft fork, pull the pinion
aut of its housing and, with tool 6121.04.015,
withdraw the ail-sealing ring togethar with the
inner race of the outer bearing (Fig. 8);

— in case where the bevel pinion bearings have ._ i M‘““‘q‘u
to be replaced, withdraw the inner race of the
rear bearing, using teol 8121.13.019 (Fig. 3} ;

— withdraw the cuter race of the rear bearing
with toal 8121.04.015 (Fig. 10) and the outer
race of the frant bearing with tool 6121.12.057
(Fig. 113,

4] Inspection

Check the condition of the teeth and of the roller

bearings. e

Fig. 13 - Withdrawal of the outer race of the taper roller bearing
fram the lefi-band rear-axle, using ool 412112054

5) Dismantling the differential casing

Remowe the crown wheel and withdraw the inner
races of the bearings (Fig. 12, using toal Nao.
6121.12.052 ; remove the plenetary pinion spindle The correct operation of the differential and, in parti-
and the the sun gears, : cular, the absence of noise, can only be obtained if

the zame procedurs is adopted when assembling and

overhauling &s was used at the factory, and if the
&) Remaving the outer race of the differential hous- same checks and tools are used,
ing bearings and the left hand axle tube

4 - RE-ASSEMBLING THE DIFFERENTIAL

Ta extract the outer race of the right-hand dif- 5
ferential housing bearing, use tocl &121.07.141 ;
use tocl 8121.12.054 (Fig. 13) for the outer race
of the left-hand tube bearing.

DR

A4 T [
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750-5h4 8

Fig. 14 - Section through the differentia

1. 5un wheel packing washers - 2. Spharical planet wheel washers -
3. Packing washer for adjusting distance between bevel pinion and
crown wheel - 4. Packing ring for adjusting pre-load on bevel pinion
Fig. 12 - Withdrawal of the inner races of the differential casing bearings - 5. Oil-seal plate - 6. Oil-seal washer - 7. Packing ring for
taper reller beerings, using teal &121.12.052 right-hand axle tube - B. Packing ring for left-hand axle tube
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washers of different thicknesses hetween the sun
gears and the casing.

Fit the key in the planet pinion spindle, place the
crown wheel in position and lock it with the bolts
and the lock-washers,

2) Bevel pinion

First mount the outer races of the taper raoller
bearings in the bewvel pinion housing, using tool
Mo, $121.04.015 for the rear race (Fig. 16) and
Mo, 6121.07.287 far the front race (Fig., 17).

Mount an 0.8 mm, (0.315") packing washer 3
(Fig. 14} on the pinion shaft (for adjusting the

150-5/158

Fig. 15 - Checking the backlash between sun acd planst piniens

The differential is reassembled in section and in ac-
cordance with the procedure mentioned balow.

1) Differential casing

Assemble the packing rings 1 (Fig. 14), the two
sun gears and the planet pinions, their spherical
washers 2 and the spindle in the casing. Check
that the back-lash between the teeth is about 0.05
mm. {2 thousandths ), for which purpose it is suf-
ficient to ensure that the gears revolve freely when

turned by hand (Fig. 15). Fig. 17 - Mounting the outer race of the front bevel pinion hearing
in the differential housing, using teal A121.07 387

Should there be excessive resistance or should the
meshing be too slack, correct by inserting packing

correct distance from the crown wheal ), then the
inner race of the rear bearing, using tool No.
4121.07.220 (Fig. 18), the distance piece between
the two pinion bearings and a 0.8 mm. (0.315"7)
packing ring 4 for setting the preload on them,
Mext insert the bevel pinion thus assembled in its
housing and hold it in position in the housing by
means of a woed block ; put the inner race of the
cuter bearing on the pinion, using tool 4121.07.221
{Fig. 1%), then fit the oil sealing ring 5 (Fig. 14),
the cardan joint sleeve (do not include the rubber
oil seal} and tighten up the unit with the outer
locking ring, using tosl Ne, &121.01.164 and
wrench §121.20035 (Fig, 20).

WARNING : Before replacing the pinion note must
be taken of the reference mark stamped on it ; this
shows which packing rings to select, as described
Fig. 1¢& - Mounting the outer race of the rear bewvel pinion bearing in Section 4 !ﬂ.chﬂtkiﬂg the distance hﬂtw‘;ﬂn the

in the differentail housing, using tool 612102015 end of the pinion and the crown wheel centre » ).
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3) Checking the preload on the bevel pinion bearings

The « preload » iz the name given to the torgue
in kam offered by a taper roller bearing when it
iz rotated after being mounted and tightened up

on its shaft and hefore it has done any work.

Ta measure this preload fit tool No, 8123-15.006
ias shown in Fig. 21} on the cardan-joint sleave
and attach a 500 grm (1 |b. 1% oz ) weight to the
end of the 250 mm. lever {9.842") long, this
lever should move spontanecusly ; if necessary,

Fig. 19 . Mounting the inner race af the front bearing an the
avel pinion, using tool &1E0.0F.220

43 Checking the distance hetween the end of the
pinien and the crown wheel centre

The distance A or A 1 {Fig. 22 should he 57 mm,
{2.244"), plus or minus the amount marked on
the pinion shaft; if this value is preceded by the
- sign, the distance should be 57 mm. plus the
figure and, if it is preceded by the — sign, 57 mm.
minus the distance indicated on the pinion. A
check is made as follows:

— lnsert tool £123.27.028 into the housing of the
right-hand differential casing bearing as shown
in Fig. 23.

— Apnly toel 812341111, provided with an indi-
cator (which has been previously set to zero

75058

Fig. 18 - Mounting the inner race of the rear bearing on the bevel
pinion, wiing ool A1E0.0F 230

start the mowvement with slight finger pressure,
the lever offers resistance, it is because the preload
it too high ; while if the lever starts to turn gquickly
it shows that the preload is insufficient.

Adjustment of the preload is obtained by replacing
the packing washer 4 between the front bearing
and the distance piece (Fig. 14) a thinner or

2505120

Fig. 20 - Lecking the round nut on the bevel pinion, using tool

thicker one asz the case may reguire. S121.01 165 and wrench 613120035
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Fig. 21 - Checking the pre-load on the bevel pinion bearings, using
tonl &123.15.006
with gauge G123.26.217), to the end of the
ginion -as shown in Fig. 24.

-- Read the measurement on the indicator; it
should be the same as the figure marked an the
shaft, preceded by & + or — sign, If this 7= not
s ; insert a packing washer 3 {Fig. 14) of suit-
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Fig, 22 - Mounting the bevel pinion in the differential housing
1. Facking ring for adjusting the play in the taper raller beaarings -

2. Packing ring for adiusting backlash between the bowvel and crown
wheel - A, Distance betwean pinicn and crewn wheel centre (for pi-
nion with a tooth depth of H. - A1, distance from bevel pinion to
crewn wheel centre {with pinion having a toath depth of HI) - H, Pi-

nion tocth depth of 345 mm -
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HL. Pinion tooth depth of 325 mm.

able thickness betwssn the pinion and the
rear hearings,

WARNING :

1) When production was started, piniens H 1
32.5 mm. {1.278") in height, Fig. 22, were
fitted ; the distance A 1 should therefore be
59 mm. [ 2.322"). The fixture shown in Fig. 24
has two flat surfaces, and the approprizte sur-
face should be used to correspond with the
figure invelved. It should be noted that the
heights of the flat surface above the hase of
the fixture are actually 70 mm. (2 %") for
piniens having H = 345 mm. {1.357") and
72 mm. (2.834") for those having H1 - 32.5

mm, [1.278") so as te take inte account the
diameter [ 26 mm.) of the centre pin on which
the gauge of fixture 6123.27.028 rests.

Fig. 33 « Checking the distance between the bewel pinion and crown
12327028 and o comparator gauge
6123.41,111

wheel centre, using  toa

2) Determination of the preload on the taper roller
bearings (paragraph 3) and the distance form
the pinion to the centre of the crown wheel
(Section 4) can be effected, at least in wart, at
the same time so as to reduce the number of
times the bevel gear has to be removed from
its housing.

5) The differential unit

After the checks described above, proceed as fol-
lows

— maunt the auter race of the bearing (Fig. 23)
in the right-hand side of the differentisl hous-
ing, using tocl &121.07.222, and both the inner
races in the differential casing, wsing tool
¢121.07.217 (Fig. 28);
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Fig. 24 -

Fig. 25

15075/ 24,

Satting the gauge to zere for chacking the distance between
the bevel picion and crown wheel centre

mount the part of the tool §123.27.025 which
is fitted to the right-hand side of the differential
housing (Fig. 273

- fit the complete differential with its casing into

the differential housing ;

place the outer race of the bearing on the other
part of the fixture 6123.27.025 and fit the fix-
ture thuz assembled onte the near side of the
hausing ;

push the crown wheel towards the pinion,
maving it by the handles 3 shown in Fig. 28 ;

attach the fixture &123.13.006 to the cardan.
joint fork the purpese of checking the total
prelead which should be &00 grms (21 ez

TEQ-5I75

- Maounting the coter bearing race on the right-band  side
of the diferential cazing, using tocl &121.07.232

Fig. 25

2 dr) and the backlash between pinion and
crovwn whesl leeth: thizs should be betwesn
0,05 and 010 mm. (2 to 4 thousandths ) ;

the preload is checked as explained in para-
graph 3. For checking the backlash with a
gauge, place its actuating rod at a distance
of 45 mm. from the centre-line of the pinion
{Fig. 28) ;

- block the crown wheel by screwing the pin

inta the ofl filler hole in the differential hous-
ing, and ascillate the fixture. If the play shown
on the gauge is from 008 o 0.30 mm. (7 to
11 thousandths ) this will give the blackiash

- Maounting the inner hearing race on the differential casing,
using ool &121.07.217

figure mentioned above, If the play shown on
the gauge is greater than the figure laid down,
screw up the small righthand hand-wheel and
unscrew the left-hand hand-wheel to an equal
extent; if the play is less, unscrew the right-
hand wheel and screw up the left-hand wheel

by an equal amount.

WARNING : The nlay should be checked at four

Alfawiki.nl

positions of the crown wheel by turning the
pinion one revelution after each reading, and
by locking the croewn wheel in each position
with the pin as mentiened akove,

when the requisite conditions of play and pre-
lcad have been achieved, lock the sliding parts
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Fig. 27 - Fixture 8123.27.025 mounted on the differential howsing

of the two fixtures with the pins 4 (Fig. 28) .
remove the fixture from the right-hand tube side
and read off the value « a » and « b » ( shown
in Figs. 29 and 30) using gauge 6701455 for
the purpose. The difference between these tweo
figures gives the value of the thickness 1o which
the packing ring 7 to be inserted hetween the
differential casing and the right-and axle tube
{fig. 14) should correspond as closely as possi-
ble ;

— check that the outer bearing race is bedding an
its seatings in the tube ;

-— remove the fizture from the left-and axle tube
side and take cut the cuter race of the hearing

Flo. 3B - Fixture &123.27.025 meuntad an the diffarantial housing
for adjusting the backlash betwesn pinior and crown wheel and
the preload on the differential casing bearings

1. Right-hand part of tocl - 20 Left-hand part of ool « 3. Handles

for setting the bearing preload - 4. Dowels for lacking the handles

- 5 Fisture 812315006 for checking the bearing preload and

acjusting the hacklash between the bevel and crown wheel testh

The figure shows the fisture while the backlash is being measured
with the gauge

Ta0-520

Fig, 29 - Measuring the walue = a » for delermining the thickness of
the packing ring betwesn the right-hand axle tobe and the diffar
ential cazing, using gaune 4701655 and fixture 6123 27.025

Fig. 30 - Measuring the value « b s, wilh gauge 6701655, to deter-
mine the thickness of the packing ring betwesn the right-hand axle
tube and the differential casing
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750-5133l

Fig. 33 - Maounting the cuter tapar roller bearing race for the differ
ential casing in the left-heand axle tube

in the fixture. Do the same thing for right-hand
sicde and then read the wvalues « ¢ » and « d »
{shown in Figs. 31 and 32}, using the gauge
470.1564 for that purpose; fit a suitable pack-

(et o S 2505031 ing ring 8 (Fig. 14) having a thickness equal

Fin. 31 - Measuring the value « ¢ =, with gauge &70.1854 and fixlure to - e + 0.05 mm. (sec warning above ) ;
&123.27.025, 1o determine the thicknes: af the packing ring between
the laft hand axle tube and the differential casing

— mount the outer bearing race in the left hand
tube, using lool &121.07.141 (Fig. 33) ang
make sure that the race is well home in its
seating ;

— fit the left-hand tube and tighten up the nuts
without turning up the tabs on the lock-
washers ;

— check again the preioad and the play

— if the resulting play is not within the limits

given above, the packing rings between the

....... o i g Rt i e LT

Fig. 32 . Measuring the value < d = with gauge 670.18654, to deter.
ming the thickness of the packing ring between the lefthand axle
tube and the differential casing Fig. 34 - Mounting the bewvel pinicn ofl seal, using tool &121.07.223
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tubes and the differential casing must be re-
placed and, more particularly

When the play is less than the value nrescribed
L 005 mm.), increase the thickness of the
left-hand packing-ring and reduce that of the
righl-hand one by an equal amouont ; if the play
is greater than the maximum value laid down

{4 0.10

be increased and the left-hand ane reducad o

mim.} the right-hand thickness must

the same extent. Then recheck the preload.
Bend up the tabs on the lock-washers an bath
sides of the casing ; place the oil seal 6 {Fig
14} in position, using tool 6121.07.223 (Fig.
347} replace the transmission sleeve and the
lock-washer ; tighten up the round nut: bend
aver one tab on one lock-washer,

WARNING :

1) Increasing the thickness of the packing ring is
necessary beczuse, while the outer bearing
race is free on the tool, it is forced into the
left-hand axle tube and as a consequence of
being pressed up during mounting, the back-
lash between the bevels is reduced. It is there-
fore necessary to increase the thickness of the
ring to obtain the backlash originally deter
mined with the fixture 6123.27.025
graph 5).

[ para-

]

The packing rings are of the laminated type,
with layers 0.05 mm. thick: this means that
the thickness reauired can be obtained by re-
moving the requisite number of laminations.

REAR SUSPENSION

5 - REPLACING THE REBOUND STRAPS

I} Remove the bolts from the strap connections. This

is lower

operation is greally facilitated if the hody

maded.

ed By being suitably

2) Remowve the screws fixing the rubber pad and the
strap to the frame.
3} Replace the strap and reassemble in the reverse

order to the above.

6 - DISMANTLING AND CHECKING THE REAR
SUSPENSION UNITS

The dismantling of the longitudinal redivs rods, the
central triangular torque arm and the

aescribed in

springs s

Chapter 2. The shock-absarbars will be

dealt with in Chapter 7

Inspections

a) The silent-block units should be inspected each time

the parts on which they are fitted are dismantled ;
any silentblocs in which the rubber iz damaged

shauld be renlaced,

o) Check the working surfaces of the spherical tor-
gue-arm end. The upper threaded rings should be
lightened against the lower halfcup, Axial play
is always taken up by the spring and no adjust
rment is therefore needed. |f there is excessive

wear on either the spherical end or on one of the

nalt-cups, both parts must be replaced

Alfawiki.nl

Fig. 35 - Rear suspension: Detail of the central rear axle cdrive
— 1
I/" —1
W
S
05136
in. 34 - Rear suspension: Details of shock-absarber and coil spring
assomibly



c) The fallowing dimensions should be respected
when checking the springs :

Length of spring with no load :

Giulietta Berlina

up to car M. 148810000 471 mm.

from car N. 148810001 . . . . 443 =»
Gillietbal bt e e T
Giulietta Sprint

up to car N, 149302800 . . . . . 461 =»

form car N, 149302801 to car

i e Tol Lot R e e i e L

from car M. 149304501 . . . . . 414 =»

Giulietts Spider
up tocar M. 149501850 . . . . . 436 =»
up to car M. 149501850 (on request) 420 »
from car M, 149501851 to car

M. 149503250 . . . . .o ... 433

from car M. 149503251 . . . . . 418 »
Giulietta Sprint Veloce

up to car M. 149304500 . . . . . 383 »

up te car MWL 149304500 {on request) 402 =

from car M. 142304501 . . . . . 383 =
Giulietta Spider Veloce . . . . . . 3B7 =»

Length of spring under load :

‘Giulietta Berlina
up to car M. 148810000, load

245 e Dl g B L e RS [
from car N. 148810001, load
245 -+ 7.35 Kg. 250 =»

Giulietta t.i. load 245 | 7.35 Kg. . . 250 »

Giuliette Sprint
up to car M. 149302800, load
2 Lt By Tl o il it Ri sy L L
from car M. 149302801, car
M. 149304500, load

|l bttt it p el S e P
from car N, 149304501, load
§[he e e 2 ) R N e s ke | e

Giuligtta Spider
up toocar N, 142501850, load

L6l -4.80 Kgo o ron s 2400 g
upr ko ocar Mo 149301850 {on requesl)
foad- 171 £ S0 Kgs o 240 e

trom car M, 14%501851 to car
M. 149503250, load

s} ot e el e st B R i B T
fram car M, 149503251,
load 162 + 486 Kg. . . . . . . 240 »

Giulietta Sprint Veloce, load

L T e o e e L e
Giulietts Spider Veloce, load

il T o P e e o e e R

7 - REMOVING THE REAR SHGCI{-EBSCIRBERS

13 Remove the nuts which hold the shock-absarber
on the spring seat cup welded to the rear axle
tube (Fig. 34). Pres: the bottom cylinder upwards
and leave it in the end-of-compression position.

2) Free the sheock-absorber top attachment from the
body ;

3) Remaove the shock-absorber; in the case of hoth
versions this is done from inside the car after re-
moving the rear seat.

Fig. 37 - Section through shock-absorber during compression and
axtansion phases

1. Working cylinger - 2. Compensating reservair - 3, Piston - 4, Chame

par undar pressure during the compression phase - 5, Chamber under

pressure during the extension phase - &, Extension wvalve - 7. Cam

pression valve - 8, Compensation wvalve - 9. Transfer valve - 10, Pro
tective sheath

8 - HYDRAULIC SHOCK-ABSORBERS

Description

The Girling shock-absorbers consist essentially of a
cylinder comprising twao coaxial tubes the inner one of
which is the working cylinder 1 {Fig. 37) ; the outer
one encloses the compensating tank 2.

Alfawiki.nl
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Fig. 38 - Details of shock-abscrhar

A third tube 10 cutside the cylindrical body protects
the piston-red trom external damage.

The eylindrical bady is closed at the top by a cap provi-
ded with an oil seal. The piston-rod passes through
this seal and has an attachment at the too for connec
ting the shock-absorber to the bodywork while, at the
bottem, it has a piston 3 carrying the transfer valve 9,
and the extension valve 6. The inner tube 1 is closed
at the bottem by a plug carrying the compression
walve 7 and the compensation valve 8.

1) Operation
#) The Compression phase

This phase occurs while the shock-absarber
closes and the piston moves downwards. The
oil passes from the chamber 4, through the
transfer valve 9, and inta the chamber 5, but,
since the latter has a volume less than that of
chamber 4 {due to the space accupied by the
siston-red ) part of the ol is driven into the
compensation tank 2 through the compression
valve 7,

Altering the rating of the return spring operat-

142

ing valve 7 varies the damping effect of the
shock-absorber during the compression stroke,

b} The Extension phase (recoil)

During this phase the shock-absorber extends.
The cil passes from the chamber 5 into the
chamber 4 through the extension valve 6. The
negative pressure caused oy the upwards move-
ment of the piston draws the oil from the
tank 2 and drives it into the chamber 4 through
the compensation wvalve 8,

Altering the rating of the extension valve spring
modifies the braking effect of the shock-ab-
sorber during the extension phase { recoil ).

Z) Maintenance

Mo special maintenance is required, The large
reserve of oil in the compensating chamber makes
it possible to cover long distances without the
need for topping up. !

Incarrect action of the shock-absorbers is shown
by noise or by changes in the damping effect,
Moise which is initially attributed to the shock-ab-
sorbers may arizse from other causes and it is there-
fore adwisable to carry cut the following checks
before dismantling the shock absorbers .

— Carefully inspect the whole of the susgension
systermn, paying special attention to the connec-
tions between the shock-absorbers, the body
and the axle.

— Check that all rubber parts are in perfect order,

Fig. 3%  Shack-sbsorbar test hench
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— Make sure that no part of the shock-absorber
tcuches any other metal part of the suspension.

Moise from the shock-absorbers may be dus tn
insufficient oil {shock-sbsorbers « knocking ») or
to defarmation of the fluid pizes caused by knocks,

or, more rarely, by stenes flung up from the road.

The damping effect of the shock-absarbers may be
reduced or increased

An increaze in the damping effect (wvery rarely
met with)} may be due to the oil having become
thicker or to the stiffer sealing action of the
valves as they bed down on their seats. A re-
duction in the damping effect may ke attricutable
to the following causes:

— insufficient oil ;
— wvalves sticking ;

defective seating of the valves (perhaps gril
on the seat)

tailure of internal parts.

— wear on the piston and inner tube ;

WARNING : All sheck-abserber averhauls should
be carried by a specialist garage where the nec-
essary equipment for the work, including the
test bench, is available. This test bench [Fig. 39)
makes it possible to check the efficiency of the
shock absorbers at different operational speeds.

Inspection

— Make sure that the pipes and the protective
casing have not been damaged by knocks or
by stones thrown up from the road.

Check that the outer casing does not rub against
the cylindrical body.

Alfawiki.nl

with check

briefly that the shock-absorbers are waorking

them new ones

— By comparing

efficiently.

If the comparison proves unsatisfactory, drain off
the cil and check that the piston mowves smoothly
inside its cylinder, though without any play which
would reduce the damping effect, When the shock-
absorbers have bean dismantled [*.'_:-\__.r 5p-:;(_";,=|ix.-;-}n;_|
mechanics, of course} the parts should be care-
fully washed with petrol or paraffin; care should
then be taken to ensure that .

all the wvalves are sealing properly,
— the pisten-rod packing is in perfect order,

— the amount of wear an the inside diameter of
the inner tube and on the piston.

41 Topping-up the shock-absorbers

The shock-absorbers require refilling when hand
testing shows some absence of resistance owver most
of the piston stroke,

To refill proceed as follows .

— Extend the shock-absorber as far as possible
until the outside protective tube uncovers the
top plug in the cylindrical bady (in the case
of the front shock-absorbers, lift up the cap
on which the pad rests) ; unscrew the sealing
ring and withdraw the piston.

Fill the central cylinder to the three guarter le-
vel and the compensating reservoir to the half-
way level. The following guantities of oil are
required :

Front shock-absorker, 1 inch moedel about
110 em®

1

Rear shock-absorber, 1 inch model about

170 cm®

Afier refilling, replace the plugs and check that
there are no leaks when the shock-absarhers are

operated.,
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APPENDIX

ADJUSTMENT OF DIFFERENTIAL UNIT

Starting from Giuligtta Berling Mo, 36884, Giulietta
Sprint Mo, 2585, Giulietta Spider Mo, 373 and Giu-
ietta Sprint Veloce Mo, 458, the arrangement of the
distance washers for adjusting the play an the moving

carts of the rear axle assembly, has been modified,

The new arrangement is shawn in the cross-section of

the differential in fig. 40

Consequently, while the gzinicn is fitted to the cage
in the same way (but see Caution 1), an all madels

after the madification, the pre far fitting the

B

that described in

differential unit 1= different from

cnacter 4.

The new fitting procedure is as follows

1) Using tool No. 6121.07.141, fit the outer bearing
ring in the right hand seat of the support, placing
a distance washer, which for a new support should
be 1 mm. thick, bebween the flat surrounding

edge of the seat and the bearing ring

In the case of a used suppeort, use a distance
washer of the same thickness as the one which

wias previously fitted,

27 Position the complete differential bax on the sup-
part.

31 Attach the outer bearing ring to the l=ft hand
tace of tool Mo, &123.27 025, and apply the whaole
assembly so formed to the left hand side of the

suppart

Remember that with the new axles, only the left
side of tool No. 6123.27.025 is used.

41 Using handles 3 provided for the purpose (see
fig. 28], bring the crown whesl up to the pinion
and give it a few turns by hand to settle the

bearings.

5) Fit tool No. 6123.15.006 to the pinion transmission
sleeve to check the total pre-load and the play
between the teeth of the crown wheel and thoss
of the pinion; this olay should be between 0.05
and 0,10 mm,

T check the pre-lcad, hook a 400 g, weight o

the end of the arm; observe whether the arm,

=

s

g

7a0-5440
Fig. 40 - Secticn through the differentia

1. Sun wheel packing washers - 2, Spherical planet wheel washers -
3. P._'.:'-:ir':_! |'in-':| tor .Ecil_,st'ng distance pinicon
vhea! - 4, Ring for adjusting
5. (il seal plate - &, (4
clearance on differential BH,

ainiarn

clearance on differentis

L.H. bearing

when in a horizental gosition, shows any sign of

moving by itself,

I+ the arm mowves too freely, screw tighter by
means of the handles of tocl No. 6123.27.025,
until the required condition is abtained, If the arm
does not mowve at all, there are two possible causes
of this: the right hand distance washer may
be oo thin — and this can easily be deduced if
thare is no play between the pinion and the crown
wheel, — or else the handles of the toal have

been screwed too tight.

TE0-5,/41

41 Pasition of mark far exact selling of pinion

1. Old position mark - 2. New position mark
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In the first case, the distance washer must be
replaced after removing the outer besring ring
with the post-modification 4121.12.054 tool (see

Caution 23,

Having got the right pre-load, check the gplay
between the pinion and the crown wheel once
again, by the usual procedurs using a comparatar
If the play is found not to be within 0.05 and
.10 mm,, reduce the thickness of the R.H. wazher
if there is too much play, or increase the thickness
it there is too little,

" Te sum up, by varying the thickness of the right-

hand washer or applying the handles of the tool,
according to the situation, a process of trial and
error will finally give you the correct values of

pre-load and play,

The play must be checked in four positions of the

- erown wheel, by giving one turn te the pinion

after each reading and locking the crown wheel
in each pesition by means of the pin provided.

When the reguired play and pre-load conditions
have been aobtained, lock the sliding part of tool
Mo, 612327025, Strip the toel and

outer bearing ring.

remove it

Using dial gauge 670.1654, read heights ¢ and
d of the tool and the left hand tube as shown in
figures 31 and 32, and choose a suitable distance
washer to give a clearance of d — ¢ — 0.05 mm.

[see Cauticn 17,

Lodge the outer bearing ring in its seat in the
LH. tube in the usual way; assemble the tube
and lock it in pasition without bending back the

edges of the safety plates,

10) Again check the pre-loading of the bearings and

the play between the pinion and the crown whesl,
If the play is less than the prescribed minimum
while the pre-load is correct, increase the thickness

of the RH. distance washer and decrease that

Alfawiki.nl

ot the LH, ene; if the play is too great, do the

rewverat.

If the play is right, the pre-losd is correctad by
increasing or decreasing the thickness on both
sides by equal amounts, acocrding to whether the

pre-load is too little or oo much.

11) On completion of the adjustment, bend over the

fastening plates of the nuts on both sides of the
support.

CAUTIONS

1) Please nete that the value to be used in determin-

2)

3)

ing the exact correct position of the pinion, which
used to be engraved on the spindle, is now en-
graved on the head of the pinion (fig. 41).
Other values are engraved on the spindle for
factory assembly-line use,

Thus pinions, which can of course be used either
on the old or on the new axles, are engraved with
three values, of which anly the ene en the head
is to be used for fitting in outside workshops,

reduced
(instead of increased as on the pre-medification

The R.H. distance washer must be
axles) for the same reasons as applied to the
pre-modification axles: whilst the cuter bearing
ring is free on the tool, it is forced into the L.H.
shrinks when

fitted. Therefore, unless the clearance on the right

tvbe of the axles and therefore

is reduced, there will be less play in the pinien-
crown wheel combination and the pre-load will
increase,

Teol Neo. 6121.12.054 can also he used for extract-
ing the R.H. outer bearing ring, by suitably folding
its arms.

This job can also be done by using a tuke with
61.5 mm. o.d. on the outside of the support.
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PART 6

FRONT SUSPENSION
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Description . ; it e i S R i . page 149
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4) Refitting the suspension units to the car . . . . . ., . . » 153
5) Checking and re-setting front-wheel camber . . . . . . » 153
&) Removing the wheel hubs from the stub axles, and refitting them . . » 153
7] Dismantling and checking the stabiliser red . ., . . . . | » 154
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PART 6

FRONT SUSPENSION

DESCRIPTION

The front wheels are independently sprung attached

to the car by means of transverse wish-bones.

Cail springs and double-acting telescopic  hydraulic
shock-ahsorbers, these being particularly effective an
the rebound of the car, are fitted between the lower
wishbones and the body.

The suspension system is completed by a transverse

stabiliser rod which improves stability on curves,

Upward pivating of the wishbones is limited by pads
an the shock-sbsorbers ; downward pivoting is limited
by a steel cable affixed to the body and the lower

wishbones,

Fig. 1 - Front suspensicn

Fig., - Stabilizer rod

149
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I - REMOVING THE FRONT SUSPENSION
SYSTEM

The following instructions relate to the remaval of the
system for one wheel only; the procedure for the
other wheel is identical.

1) Raise the car frem the ground by means of a jack
placed &l the centre of the front cross-member,
and take off the wheel.

2) Unscrew the nuts on the pins which attach the
lawer wishkones to the stabilizer rod links: re-

move the cups and the corresponding rubber pads.

3) Remave the two brackets holding the stabiliser rod
to the bady and take links with it

4) Unscrew the nut and lock-nut fixing the top of
the shock-absorber to the body, unscrew the bwo
small bolis fastening the shock-zbsorber bottom
bracket and slide out the shock-absarher from
below.

3) Remaove the springs and the spring-retaining plates,
using tool Mo, 6121.04.014 (Fig. 3).

&) Unscrew the nut holding the ball joint to the lever
an the stub axle and disconnect the lateral track

rod from the lever itself,

7} Disconnect the brake fluid pipe after first applying
a clip ta the rubber tube,

150-6/3|

Fig. 3 - Dizmantling the frant suspension springs, wsing tool
Me, &121.04.016

T50-6ja

Fig. 4 - Front suspension - herizantal wview

8) Unscrew the nuts on the studs connecting the up-
per and lower wishbanes to the body, and remaove

the suspension unit.

2 - DISMANTLING ONE SUSPENSION UNIT
(RIGHT-HAND OR LEFT-HAND)

THE LOWER WISHBOME

13 Disconnect the ball jeint from the stuk axle.

2) Take off the retaining ring and, using spanner
Mo, 612125009, unscrew the nut; withdraw the
lower spherical half-seat, the ball pin and the

upper spharical seat,

3} Dismantle the inner bearings, the outer bearings

and the oil sesls.

4} I necessary take out the wishbone bushes,

THE UPPER WISHEOME

1} Disconnect the ball joint from the stub axle.

21 Unscrew the nut, withdraw the spring, the upper
;
spherical halfzeat, ball pin and the lower spherical

seat.

3} Dismantle the outer bearings, the inner bearings

and the oil seals.

41 If necessary take out the wishbone bushes,
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Inspection

1)

3}

Using & mandril, check the alignment of the holes
far the oins for the hrakets provided for attaching

the upper and lower wishbanes to the body.

Check the waorking surfaces on the ball pins and

their seats ; replace any parts which are scored or

WOrn.

After having removed the grease cups, check the
radial and axial glay of the pins used to attach
the wishbones to the body. Replace the bushes and
adjusting rings in the case of excessive play.

Check the efficiency of the front shock-absorbers,
using the same procedure as in the case of the rear
shock-absorbers,

Check the condition of the silenthlacks and the rub
ber pads an the stabiliser rod ; reslace any which

are gefective.

nt sUspensian -

saction
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and  branswe

) Check the springs, bearing in ming the follewing

values
Length with na load
Ciulistta Berlina
up to car M. 148810000 389 mm.
from car N, 148810001 . . . . . 39 »
L T e S e e R e I R E 0
Giulietta Sprint
up to car M. 149302800 .
from car M, 149302801

Giulietta Spider

410 =
394
A10 =
Giulietta Sprint Veloce

standard .

L
m =]
P =
=

[ R

on request

Length under load
Giulistta Berlina

up to car M. 148810000, load
15 ko, 367w

50



from car N. 148810001, load 3 . RE-FITTING THE WISHBONES TO THE STUB

e e e AXLE
Giulietta t.i., load 500 + 15 kg. . . . 274 =
Giulietta Sprint THE LOWER WISHBONE

up to car M. 149302800, load

Tolas B ] N s, s s R S e P e b 1)
from car N. 149302801 load
e ER S R e R 2)

Giulietta Spider, load 445 + 14 kg, . 2867 »
Giulietta Sprint Veloce, load

R e S 3)
Giulietta Spider Veloce, load

ARG By R ety 4)

NOTE : 5)

1} During the early stages of production, and in the
case of the Giulietta Berlina only, shorter springs
were fitted and aluminium rings were placed bat-
ween the springs and the plates fixed to the lower
wishbones ; when replacing one or both springs of o)

the old type, the aluminium rings must be elimin-

ated wen the new type springs are used.

7
2} Both springs on a given car must have the same )

coloured mark (red or white].

3] When fitting springs with a red mark, both in the
case of the Giulietta Berlina and the Giulietta Sprint,
4 washers 3 mm. thick must be placed over the
bolts and between the loewer wishbone and the
spring supperting plate,

Using tool, Mo, §121.07.245, fit the oil seals for
the outer bearings,

Using tocl M. 4121.07.246 fit the oil seals for the
inner bearings.

Using a suitable tool, insert the bushings [if re-
placed ) in their seats an the wishbones.

Fit the innar and cuter bearings after first inserting
the adjusting washers {see warning ),

Insert the upper half of the spherical seat for the
stub-axle, add the dust-cap, the ball pin, the lower
half of the spherical seat and an adjusting washer,
and tighten the ring nut with spanner No, 6121.25,
005,

Connect the wizhbone to the stub axle- and to
the latter fix the hall joint stem ; the tighten the
nut.

Check to ensure that the wishbone rotates freely
bul without any appreciable play; if that is not
the case, remove the adjusting washer located bet-
ween the upper hemispherical seat and the nut
ring and replace it with ancther of suitable thick-
ness,

THE UPPER WISHBONE

11 Using tool Mo, 6121.07.2488, fit the ail seal far
the cuter bearings.

21 Using tool Mo, 8121.07.247, fit the oil seal for
the inner bearings.

3) Using a suitable toal, insert the hushings (if re-
placed ) in their seats on the wishhone.

41 Fit the inner and outer bearings after first inserting
the adjusting washers {see warning).

5) Insert the upper half of the sgpharical seat for the
stub axle, add the dust-cap, the ball pin, the upper
halt of the spherical seat and the spring; then
tighten the ring nut,

&) Fit the wishbone to the stub axle, making sure that
it rotates fresly and that, after being raised, it falls
by the effect of its weight alone.

WARNING

1} The very greatest care must be taken in correctly

350-6/6 tightening the joints between the wishbones and
Fig. & - Front suspension: chacking the ongth af the metallic cord their respactive pins ; svitable ad}uslmg washers
limiting the downward travel of the wishbanes must be used.
Alfawiki.nl
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Fig. ¥ . Frontawheel camber with full load car; A =B

In this connection each wishhone will be trial fitted
to its corresponding bearing without the appro-
priate cil seals.

The degree of tightness is correct {and the proper
adjusting washer have been used) when the wish-
bone - after being placed in the horizontal posi-
tion and released there - slowly descends.

2] When the replacement of the adjusting washer is
not necessary, care must be taken to refit them
in their ariginal order.

3] When re-assembling the bhall joints, copiously lubri-
cate the pins and their seats.

4 - RE-FITTING THE SUSPENSION UNITS TO
THE CAR

1} Insert the upper and lower wishbone brackst
studs in their seats on the body,

2) Check that the movement of the wish-bhones is
unimpeded.

3) Connect the latersl track rod to the lever on the
stub axle.

4} Fit the springs and the spring-supporting plates,
using tool Mo, 412104016 ; connect the metallic
card limiting the suspension mowvement, keeging
the length between connections to 212 mm.
(fig. &).

5} Fit the stabiliser rod link-pins.

&) Fit the sl'!pc!'-c absorkers,

71 Attach the brake fluid tube to the nipple.

5 - CHECKING AND RE-SETTING THE FRONT
WHEEL CAMBER

After fitting the suspsnsion wish-bonas to the body,
the camber of the front wheels must be checked. This
angle is variable according to the car load.

When the car has a full load (4 persons and a full
petral tank} the wheels must be vertical ; this can be
checked as shown in Fig. 7.

Correction is effected by inserting one or more washers
{internal digmeter 10.5 mm. external diameter 30 mm.
thickness 2 mm.) between the body and the brackets
for the upper wish-bones.

6 - REMOVING THE WHEEL HUBS FROM THE
STUB AXLES AND RE-FITTING THEM
Dismantling

1) Remove the whesl.

2) Remove the brake drums and shoes,

3) Remove the hub cap.

4) Unscrew the nut and remove the washer; then,
using tool MNe, 612112063, draw off the hub
i Fig. 8).

5) Using tool Mo, &121.12.086, withdraw from the

stuby axle the inner race of the inner bearing.

&) Using a suitahle tool, draw the outer race of the
auter kearing fram the wheel huk.

71 Using tog! No. 6121.12.0587, simultaneously with-
draw from the hub the cuter race of the inner
bearing and the ail-s=al ring,

Fig. B - Remaowing the front-whesl hubs from the sok axle, wsing
ool §121.12.0463
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Inspection

1} Check the condition of the bearings and replace
them it the roller paths are warn or scored.
2) Ensure that the oil-seal ring is tight; the ring

should always be replaced after remowal.

Assembly

See Part 8 for instructions regarding the assembly of
the brake shoe back-plate, the brake shoes and the
drums, and also regarding the adjustment of the gap
petween the brake linings and the drum.,

1) Using toal Mo, &121.07.277, fit the outer race of
the outer bearing onto the wheael hub,

Z) Using toal Ma. 6121.07.728, fit the outer race of
the inner bearing to the wheel hub; using toal
Mo, 6121.07.274, fit the oil seal.

3) Fit the inner race of the inner bearing on to the
stub axle,

4] Fill the hub chamber with grease and spread

grease copiously over the bearing roller paths.

Using tool Mo, 6121.05.041, fit the hub on the

left-hand stub axle; use tool Mo, 812105047 for
the right-hand hub.

Ln

Lk
—

Fit the inner race of the outer bearing and the
washer, and tighten the nut in such a way as to
eliminate all play, but a the same time allowing
the tub to rotate freely,

Checking the preload

7) Apply lever No. £123.15.007 (470 mm. leng) to
the wheel setscrews as shown in Fig. 9. Then
apply a weight of 700 grams to the end of the
lever. The lever should tend to move spontansusly
(if necessary help the movement by applying light
finger pressure),

If the lever resists, it means that the prelcad is
excessive, it an the sther hand, the lever rotates
rapidly, it means thar the preload is insufficient. The
preload is adjusted by screwing the lock-nut in-

wards ar oubwards.

TEO-6/9

Fig. # - Chesking the pralead an frent wheel bearings using taol
&123.15.007

8) After having adjusted the preload and tightened
the lock-nut, the preper adjustment of the bearings
is obtained by unscrewing the nut one notch and

by inserting the split pin in that pesition,
) Fit the cap to the wheel hub.
10 )Fit the brake drum,

11)Adjust the gap between the drum and shoe as
described in Part 8,

123Fit the ball pins for the upper and lower wish-
bones.

7 - DISMANTLING AND CHECKING THE STABI-
LISER ROD

1} Unscrew the lower nuts from the link-pins and re-
mave the cup and rubber pads.

2} Remove the two attachments fixing the rod to the
body, and take off the rod and the links,

Inspection

1} Check to ensure that the silenthlacks and  the

rubber pads are sound,

Z) Check to ensure that the two stabilizer rod arms

lie in the same plane.

Refitting the stabilizer rod

To re-fit the rod, proceed in the reverse order.
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PART 7

STEERING SYSTEM

DESCRIPTION

The steering gear is of the helical worm and tager
roller type; as the waorm turns, so the taper raller
maves alang the worm and causes the rotation of the
shaft on which the ocperating rocker lever is keyed
This type of steering, besides being wery smooth in

1 - ADJUSTING OF PLAY BETWEEN THE TAPER
ROLLER AND THE HELICAL WORM

Before adjusting the play between the taper roller and
the helical screw (when the car is over a garage pit,
on a stand or otherwise raised) the central and left-
hand track-rods must first be detached from the stear-
ing arm and the transverse bolt which holds the steer.

ing column to the bracket must be slackened off.

A feature of the raller and helical screw type of steer-
ing is that the play between the two members is al
the minimum when the raller is in the centre, and at
the maximum when it is at the worm ends, Play must
therefore be adjusted only when the steering-wheel is
in the position of straight-ahead travel.

When the above preliminaries have besn carred out,
the stearing arm must be subjected to short but sharp
angular rotation so that the mechanic may recognise
the moment of contact between the sides of the roller
and the sides of the worm grooves,

The amount of the possible angular travel between
the two positions at which resistance is met makes it

operaticn, ensures the automatic return to the centre
position after a cormer is turned.

Steering is absolutely accurate and independent of the
spring movement,

possible to assess the play both with the steering-
wheel in the position corresponding to straightahead
travel, and in & position very close thereto,

After having accurately determined the lever position
of minimum play, keep the wheel at this position and
turn the adjusting screw 2 (fig, 2) until the minimum
play is reduced to zero; then lock the adjusting
screw by tightening the nut.

When that is done, check that this locking motion has
nat affected the adjustment, as it is of paramount im-
portance that the taper roller is not forced to move
when gripped between the groowve walls. This check

must be performed as follows .

turn the steering-wheel slowly by hand; on passing
the position correspanding to the absence of play bet-
ween the taper reller and the groove somewat great-
er resistance will be noticed ; this will indicate whether
the adjustment has been properly made; excessive
resistance will mean that the roller has to be forced
within the groove, while tao little resistance will mean

excessive play.
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Fig. 1 - The 3teering gear

This increase in resistance must always be restricted to
one steering wheel position only which, as stated
abowve, must correspond to the position of no roller
play.

2 - ADJUSTMENT OF FRONT-WHEEL TOE-IN

The amount of front-wheel tos-in must be as shown

in Fig. 4.

Checking and, if necessary, adjusting toe-in must be
performed when the car is loaded with the equivalent
of 4 passengers and a full fuel tank, but without lug-

gage.
Proceed as follows -

1] lock the steering-wheel in the straight-ahead posi-
tien, that is, with the two spokes arranged sym-

metrically in relation 1o the wertical ;

2) using the left-and lateral track rod (on the driver’s
side}, place the left-hand wheel in the straight-
shead position { pesition of no toe-in) ;

3) measure the resulting length of the left-hand later-
gl track rod and bring the right-hand lateral track-
rod to the same lenght ;

4} place the right hand wheel in the straight-ahead

position by adjusting the central track rod;

é

o

reduce the two latersl track rods by identical
amounts so as lo obtain the prescribed degree of
boe-in.

3 - REMOVING THE STEERING-WHEEL AND
THE HORNLIGHT SIGNALS CONTROLS

1} Remove the battery earthing lead (from the posi-
tive pole),

2) Using tool No. 6121.06.007 (Fig. 5) remcwve the
push-butten switch seat ring and the push-button
itself.

3) Remave the spcke cover by unscrewing the 3 fixing

SCIEWS,

Figg, 2 - Sectien through the slearing geer
1. Wormyroller unit - 2, Screw Tor taking un play in the worm/roller
unit 3. shim to take up play in the worm bearings - 4. Ol
filler plug
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Fig, 3 - Steering system diagram

1. Seering box - 2, Intermediste steesing arm bracket - 3. Track rod conmecting the stesring arms
4. Lateral track rods - 5. Screws for adjusting the maximum turning circle

4) Withdraw as a whole unit the switches for the
hornlight signals.

5) Withdraw the two pressure caps which are cannec-
ted ta the conductor ends ; pull out the conductars
from the steering-box side and remaove the rubber
seals from their seat,

&) Unscrew the nut holding the steering-wheel to its
shaft.

7) SBcrew a thread-grotection on to the steeringwheel
shatt and draw aff the steering-wheel, using tocl
Mo, 6121.12.090 (Fig. 4).

Fig, « - - Frant-whea! toe in {with full loaded car)
A =8B+ 3 mm. a=h -4 mm.

Fig. 5 - Withdrawing the push button for the light signals, using
teal Ma, &121.06.007
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Remove the steering-wheel key.

Unscrew the three lock-nuts from the contral switch
cable clamps ; remove the screw holding the two
switches to the bracket, and the nut connecting
the two switches together,

Slacken the three head-lamp switch cable clamps
and withdraw the cables ; remove the screw fixing
the switch to the stzering-column bracket and with-
draw the conducters from the steering-column,
When re-assembling, the foregeing instructions
must be performed in the reverse order, and the
following warning borne in mind :

WARNING

1)

2)

3)

4)

The assembly of the switches for the trafficator
and head-lamps is enly pessible provided that the
electrical coneluctors in the space between the two
control plates are accurately pesitioned,

The switch unit cup must be meounted in such a
way that it does not become locked by the spoke
cover fixing screws.

When fitting the rubber ring for fixing the push-
button seat ring, only tale must be used; under
ne circumstances must cil or grease be vsed.

After re-assembling the electrical equipment, and
before fitting the steering - wheel, connect the cir-
cuit to the battery and check that the eonnection
have been made properly.

4 - REMOVING THE STEERING-COLUMN AND
STEERING-BOX FROM THE CAR

After removing the steering-wheel as described in the

preceding section, proceed as follows

162

Fig.

1)

2]

31

750-7/6,

4 - Remowing the steering-wheel from the steering column,
using toal Ma, &121,12.0%0

Mark the steering-column to show the position
of the column bracket ; this is done by drawing a
“reference mark in line with the end of the top
boss of the bracket.

Remove the gearchange lever after having un-
screwed the threaded ring fixing it to the gear-
change rod.

Slacken the screw helding the steering-column
bracket to the column itself.

FETEE

Fig. #- Details of the steering wheel and the herndlight signal controls
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Fig. B - Remeoving a ball joint, wsing tocl Me. 6121.12.084

4] Unscrew the two bolts fixing the steering column
bracket to the body,

5) Disconnect the hand-brake lever,

&) For guidance purposes when re-assembling,
mark the steering- column to show the position
of the gear-change rod hearing and remove the
bearing caps.

71 Remowve the steering-column bellows.

8) Remowe the bracket carrying the switch for the
reversing light, taking care to mark ils position
on the steering-column for ease of assembly ;
detach the two homn cables fixed to the bottom
of the steering-box.

9} Remowve the actuating lever ball joint by means
of tool No. 6121.12.086 (Fig. 8).

10) Unscrew the three bslts fixing the stesring col-
umn to the body, and take out the column.

5 - DISMANTLING AND INSPECTING THE
STEERING-BOX

1} Drain off the oil,

2) Disconnect the steering actuating lever, using tool
Me. 6121,12.085 (Fig. 9},

3) Unscrew the 4 bolts which hold the cover in place.
4} Withdraw the actuating pin.

5) Withdraw the oil seal and the actuating pin bush-
ings but only if they have to be replaced.

&) By removing the front cover it is pessible to re-
move the worm, its shaft and the ball-bearings,

71 Dismantle the taper roller bearing, straighten the

retaining lug and unscrew the lock-nut.

WARNING

The tep end of the worm shaft is provided with spheres
which centralise the shaft in relation to the steering
column. When withdrawing the shaft it is therefere
necessary to make sure that the spheres and their
bushing [ which stays in the steering column tube)
are not lost,

Also take care that the ring provided to retain the
hall-bearing at the bottom of the werm dees net fall
frem its seat as this would cause the jamming of the
shaft or the displacement of the spheres, with the
possible loss of some of the spheres,

Inspection

1) Check the degree of wear and examine the worm

for damage.
2) Check the spherez ang their seats for wear,

3) Examine for wear the taper portion of the pin
which engages with the worm.

41 Check the play in the taper bearing on the pin

which engages with the warm,

5) Check the play between the actuating pin and its

bushes.

I50-79

Fig. ¥ - Remocwing the steering actuating lever from the steering
wiing tool Mo, 6121.12.085
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6 - RE-FITTING THE STEERING-BOX

1} Fit the cage with 13 ball-bearings at the top of
the steering column and the upper bearing ring in

the steering-box.

2) Fit the cage of bsll-bearings and the seat for the
bottom bearing ente the worm, and fiz the seat
with the locking ring; insert the stesring wheel

shaft thus assembled into the column.

3) Fit a shim for adjusting the glay in the helical-
worm bearing, and the bottom cover, and lock the

latter in position with the screws provided

Fau-im

Fig, 10 - Details of the scearing system

4) Check the bearings for the proper degree of tight-
ness; the worm must he able to rotate without
any play when applying the power of cne hand ta
the top of the steering-wheel shaft, If the tightness
af the bearings fails to give this resull, replace
the shim by one of suitable thickness.

5) Fit the taper roller bearing on the actuating pin.
There must ke no play between the rollers and

their taper housing.

&) Fit the actuating =haft bushings and ail seal to the

stearing-box.

n

7) Held the steering-box in a vice in the horizontal
pasition and with the side of the flange { provided
far fixing it to the body) in the vertical position,
To the top of the actuating rod fit the stop ring
push. Temporarily fit the steering wheel in posi-
tion and ensure that the spokes occupy the ap-
propriate position (in relation to the steering-box )
that they will cccupy when the column is returned
by the car ; while holding the steering-wheel in this
position, insert the actuating pin, complete swith
the spring and the two washers, inte its housing.
Fit the gasket and the cover, and adjust the play
in accordance with the instructions given in Chap-

ter 1.

7 - DISMANTLING, INSPECTING AND RE-AS-
SEMBLING THE BALL JOINTS AND THE INTER-
MEDIATE STEERING-ARM BRACKET

Dismantling

There is no particular problem in taking down the
various ball joints provided that tool No. 6121.12.088
is used (Fig. 8); the same applies to the remaval of
the intermediate steering arm bracket from the body,
and the separation of the latter into its component
parts (Figs. 11, 12 and 13).

Inspection

a) Check the play in the ball joints; they are of a
type which cannot be separated. Proceed as fol-
lovws

— heald the jeint in a vice,

T50-7

Fig. 11 - Intermediale stecring-arm tracket
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Attach a threaded stem to the threaded part and,
by means of this stem, apply thrust and rotation-
al pressure to the ball pin, thus ascertaining the
extent of the play. If play is excessive the bhal

joint must be replaced,

B Check the radial play between the hbushing and
the intermediate steering arm pin {original nlay

.07 te 0.03 mm, maximum wear 0.1 mm),

o) Make sure that the grease nipples are working

properly and check the oil seal for efficiency.
Re-assembly

When re-assembling the bracket unit, the axial play
of the pin itself must be checked after having locked
its nut; play should be from 0.01 to 0.03 mm, other
wise it should be brought to that figure by varying
the thickness of the adjusting washer inserted beneath

tne nut in questicon,

8 - RE-FITTING THE STEERING BOX, STEERING
ARMS AND TRACK RODS TO THE CAR

11 Fit the steering column to the body, tightening
but naot locking the three bolts which hold down

the steering box,

MNOTE: These bolts must be 65 mm long; they
must be shortened if they are found to be lenger,
as if they touch the bottom of the heole in the box,
it would be impossible to tighten the hox to the
hody.

THo-12

Fig. 12

Detailz of the intermadiate steering-arm bracket

Fig.

:
2)

4]
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13 - Cress-section through the

ntermadiale steering-arm brackst

Fit the steering column bracket to the body and
lock the bracket to the column itself after having
plazed it in such a position it does nat interfere

with the free rotation of the steering-whesl.

Lock the three bolts which fix the steering-bax
ta the body.

Refit the gear-change rod and its two bearing
caps ; tighten the bearing to the column, making
sure that it iz at the position marked on the

calume at the time of remowval.

Return the steering-column bellows to its posi.

tion on the hody.

Re-fit the hand-brake lever.

| Re-fit the gear-change lever.

Attach the intermediate steering-arm bracket to
the body,

Attach the [steral track rods to the steering arm

an the stub axle.

Connect the central track rod to the stesring-arm

and the intermediste stesring-arm.

) Pass the cables for the flashing warning lamps

trrough the stesring-column tube and attach the
herm and trafficator cables to the steering-column
bracket,

Insert the two warning lamp conduciars inta the
heles in the rubber bushing and fit the capped

terminals to the ends. Insert the bushing in its

housing an the steering-column tube.
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Fig

13}

15)
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14 Fitting the switch far full

and anti-dazzle lighting

Fit the head-lamp switch [ Fig. 14) and the switch
far the trafficators (Fig, 14) and connect the
cables to same,

Fit the steering-whesl| and lock it in place on the
steering-column by means of the nut provided ;
hend cne lip of the safety plate over the nut,

Insert the switch unit for the harn light signals

and horn return spring,

1&)

17]

18)

Alfawiki.nl
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Fitting the trafficator switch

Fig, 15 -

Fit the spoke cover, insert the spring for the
flashing-signal push-button, the button and the
button seat ring, after first placing the rubber

washer in position.

Fit the reversing lamp switch and lock it in the

position as marked at the time of its remowval.

Connect up the horn light signal cables to the
special plate at the bottom of the steering column,

and fix them in position.
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PART 8
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PART &

BRAKES

DESCRIPTION

Fig. | - Diagram of the hydravlic and mechanical braking system

1. Feed tank - 2. Hydraulic pump - 3. Frontwheel brake cylinders -
6. Switch for the rear step lamps; this switch operates by hydraulic pressure

4. Zear wheel brake cylinders - 5. Padal operating hydraulic pump

- 7. Rear lights - B. Lever for manually-contralled rear

wheel brakes - 9. Carteal lever for the rear cylinders

The braking system consist of the hydraulic circuit
operating an all four wheels through the actuating
pedal, and the hand-brake which acts on the rear

wheels anly,

THE HYDRAULIC BRAKE

The contrals for the hydravlic brakes consist of the
fluid feed tank, the hydraulic pump and the wheaal

cylinders which actuate the brake-shoes.

THE HYDRAULIC PUMP

The hydraulic pump (Fig. 3) cansists of the bady 1 in
which the piston 2 slides under the action of the rod

3. The il enters the pumg body via the connector 4
and, following the route shown by the arrow, enters
chamber 5 in frant of the piston; the chamber con-
nects, via the outlet connector &, with the piges lead-

ing to the brake-actuating wheel cylinders.

As the piston 2 advances under the thrust of the rod,
the parts 7 move in front of the seal 8 and the oil in
the chamber 5, being unakle to return to the tank,
is forced into the pipes leading to the wheel eylin-
ders. When the pedal pressure is released, the piston
is returned to its static position by the return spring
9 and hy the release springs on the hraks shoes;

connection  with the tank is then re-established.

171
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Fig. 2 - Hydraulic pump

The pump is completed by the hydraulic switch 10
{which operates the stop lamps) and the rear pistan
seal 17.

WHEEL CYLINDERS

The brake cylinders an the front wheels are single-
acting ; this means that on each wheel there is a
cylinder which acts on one of the two shoes, both
of which are leading shoes.

The real-wheel brake cylinders are double-acting ; this
means that there fs simultanecus action by hoth shoes
of each wheel ; in fact, while one shoe iz actuated by
the piston, the other is actuated, by reaction, by the
bedy of the wheel cylinder which slides cver the
back-plate.

Each wheel cylinder consists of a casing inside which
there is a piston and seal; each wheel cylinder has
two connectors, one for the ail inlet and one for
bleeding the circuit,

THE HAMND-BRAKE

The hand-brake, which acts on the rear-wheel brake
hlocks, is designed essentially to prevent the wehicle
from moving when left on a slope, and may be

Fig. 3 - Crosssection of the hydraulic pump

1. Body - 3, Piston - 3. Actuating red - 4. D0l inlet connectar - 5,

Frassure chamber - 6. il cotlet connester - 7. Port in the oistan

allewing il to pass - 8. Front seal - 9. Pisten return spring - 10,
Hydraulic switch for the step lamps - 11, Rear seal

e

T50-8/4

g. 4 - Front-wheel brake celinder

considered as an emergency brake for use when the
vehicle is in mation.

The brake-shoes are actuated as follows -

A contrel lever is connected by cables to the body
of the wheel cylinder; one end of the cylinder is
connected to the control cable and the other acts on
the lower shoe: when the lower shoe comes inte
contact with the drum, the wheel cylinder maoves, by
reaction, and in lurn actuates the other shoe,

1 - FITTING NEW BRAKE LINING

The lining must be of the make and type approvec
by Alfa Romeo. This approved type is:

Ferode MR, 41 far the rear brakes.

Ferodo MZ. 41 for the frant brakes,

Lol T50- 65

Fig. 5 - Cross-section through the frontwhesl brake cylinder
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3]

4)

5)

150- 86

Fig. & - Rearwhasl brake cylinder

Rermove the wheels,
Remave the brake drums.

Remave the brake shoes from the wheel cylinder
and tie up the latter to prevent the piston from
falling cut.

The shoes must generally be disconnected by
hand, without the use of & tocl: should that
prove impossible because of earlier mishandling
{overstrong springs or distorted actuating rods )
the use of screwdrivers, levers, etc. against the
actugting rods or their seats an the hrake-shoe

must nevertheless be avoided,

Remeove the rivels holding the old lining to the
shoe.

Fit the new lining to the shoe:

a) tool No, 4121.70.009 must be used to fix the
linings to the front-wheel shoes, and tosl Mo,
46121.70.011 for the rear wheels {Fig. 10);

50-8a,7 L

Fig. 7 - Cross-saction through the rear-wheel brake oylinders

150-8/8

Fig. & - Right-hand front-wheel brake

otherwise it will be extremely difficult to ob-
tain perfect adherence between the shoe and
the new lining.

This adhersnce must be checked by tapping
the entire lining surface with a hammer: the
resulting noise is different where adherence is
imperfect,

B} The lining rivets must also be checked lo en-
sure that the rivet heads are sunk in the lin.
ing te a uniform depth of 2 to 2.2 mm.

&1 Re-grinding the linings -

Fig. % - Right-hand rear-wheal broke
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Fig

174

750-8/10,

a) It is absolutely necessary ta re-grind the lin-
ings in arder to bring them to the dimensions
shown in the illustration, This re-grinding must
be perfarmed after placing the front-wheel
brake shoes on tool Ne, 6112.01.330 (Fig.
117 and the rear-wheel zhoes an toal Mo,
H112.01.323,

After this re-grinding, which must be wvery ac-
curately performed, the working surface of
the lining must not be touched ugp in any way.

b3 Only in cases where linings have been dirtied
with grease is it necessary to clean them, using
& clean rag soaked in petrol.

Abrasives (emery-cloth, files, etc.) must un-
der no circumstances be used.

c) The dimensions of the bevels cut at the ends
of the front-wheel linings must be as shown
in Fig. 12. The rear-wheel linings are un-
bevelled.

|
150-8/11

11 - Front-wheel brake-shoe mounted on ool Ma, 611201,930
fer re-gringing
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d} In the event that un-bored linings are fitted,
we recommend that, in order to eliminate dif-
ficulties, the lengh of lining beyond the last
rivet does not exceed in length the wvalue
shown in Fig, 12,

71 Check the efficiency of the brakeshos return

spring.

8) Fit the shoes in their original positions.

Before assembly, check thit:

— the rubber tube located in the holes provided
in the front wheel shoe back-plates for hook-
ing on the shoe return spring is undamaged,
as water might otherwise enter through the
holes and have a serious effect on braking ;

— the btwo actuating rods on each shoe are in
perfect condition and perfectly in line ;

50-817

Fig. 1% - Bewel cuts for the front-wheel brake-shoe linings

Length of bavel: a=& mm - Height of bevel: b=0.5 te | mm. -
Distance from the centre of the rivet ta the end of the shoo -

€= 12 mm.

— the bearing surface of the screw for adjust-
ing the setting of the individual shoss shows
no sign of tocl marks or cther damage.

Betore assembling the brake shoes, the ends of
the actuating rods and the surface bearing on the
adjusting screw must be lightly smeared with
gresse.

The individual shoes are assembled by first
positicning the rod which actuates the wheel eyl-
inder, and then the one acting on the pivot.

A check must then be made to ensure that the
rods slide freely in their seats and that the shoes,
when mounted, are quite free to move both
axizlly and wertically ; this means that there must
be no interference from the back-plate.

The accurate inspection of the fit of each shoes is
ot paramount importance, and for this purpose



the appropriate sguare [(tool Mo, &123.29.007)
should be fitted to the hub flange, the latter first
being carefully cleaned (Fig. 13).

This operation is performed as follows -

— bring to the zero position the cams for ad-

justing play between shoe and drum ;

— position the sguare so as to make the check

alang the centre line of the shoe

- make sure that the surface of the lining lies
exactly slong the edge of the arm of the

sguare ;

— in the event that the lining does note exact-
Iy fit the contour of the square, operate the

adjusting screw until the fit is perfect ;

— then fasten the adjusting screw with the lock-

nut and regeat the fit test dezcribed above.

2 - BRAKE DRUMS

Inspection

a) Check that the inner hand of ferrous metal has
not separated in one or more places from the
external part in light alloy; such separation can

o

be assessed by any lack of unifarmity in the sound
emitted when the inner ring is lightly tapped all
over with a hammer. It necessary replace the

drum,

Check the drums for ovality, eccentricity or rake ;

the following values are permissible .

avality 0.03 mm. on the diameter
eccentricity 0.07 mm. an the radius
rake 0.02 mm. on the diameter,

It the said defects exceed the figures given abave,
the drums must be re-ground in order to re
move the necessary material te eliminate the
trouble. The maximum depth of re-grind is 1 mm.
off the diameter of the drum when new. The ori
ginal drum diameter in the case of the front wheels
is 266.7 to 266.8 mm.; the original rear wheels
drums diameter is 254 to 2541 mm.

The requisite degree of roughness is 40 to &0
[average ground finish) ; do not use emery paper

ar make the surface specular,

Alfawiki.nl

c)

d)

3

rS0-8M13

13 - Checking the

front-wheel shoe
612329007

getting, wsing tool Na,

If drums is scored, burn, or shows signs of soots
or cracks, it must be re-ground as described in the

preceding paragraph.

It the drum appears unifarmly brightened but
does nol reguire regrinding, it is sufficient 1o rub
it over with emery cloth, taking care to ensure
that the four drums on any one car have the same

degres of roughness,

- ADJUSTING THE BRAKE SHOES

Front wheel shoes

Place both adjusting cams 1 {Fig. 18) in such a po-

sition that the wheel can rotate freely.

Work on one cam only until the corresponding shos

touches the drum.

Turn the cam back over 1 to 3 (probably 2) notches

so that the drum can again rotate freely.

Repeat the operation on the cam for the second shoe,
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7E0-8/14

Fig, 14 -« Pin for adjusting the play between the rear-wheel brake-
shae and droms

Rear-wheel shoes

Lock the shoes by working on the adjusting pin 1
{Figs., 1% and 14); and then turn the screw back-

wards until the drum tegins to ke free.

Care must be taken to ensure that the release system
connecfs the pin itself in a stable pasition {that is,
that is not in an intermediate position betweer the
twa notches). In the event that more than three not-
ches are necessary to free the drum, the cause must

be sought, it is probably one of the following ;
—- the shoes are not square

— the shoes are not centralised in relation to the
drum

— the shoe actuating rods are jammed in their seats,

4 - REMOVING THE HYDRAULIC BRAKE PUMP
FROM THE CAR

Unscrew the joint connecting the feed tank to the
pumg and drain the oil from the tank ; disconnect the

ail delivery tube from the pump.
Discannect the electric cable for the stop-light.

Disconnect the rod attached to the clutch pedal.

Unscrew the bolts holding the pedal bracket to the
body and take it off together with the pump. When
re-assembling, the abowve instructions should be fol-

awed in the reverse order,

Taking the hydraulic pump down inte its component

parts [Fig. 15} invalves no particular difficulties.

Inspection

Check the wear and the condition of the internal sur-

faces of the pump body and the piston.

Make sure that the seals are neither worn nar swaollen
by the absarption of oil; in cases of doubt, replace

them.

Check the efficiency of the piston return spring.
Ensure that the dust-cover bellows are in good cond-

itian,

When re-assembling, take the greatest care not to
damage the seals; if the asctusting rod has been
removed, then make sure of tightening the lock-nut

wich secures it to the brake pedal link fork.

5 - DISMANTLING AND RE-ASSEMBLING THE
WHEEL CYLINDERS ON THE BACK-PLATES

a) Front-wheel-cylinders

— Remove the wheel.
— Remowe the drum.
- Disconnect the shoes from the oylinders.

— Unhogk the shoe return spring from the back-

plate.

When re-assembling, repeat the sbove procedure

in the reverse order.

After tightening the cylinders on the back-plates,
smear a little sealing comgpound ower the back.
plates in arger to prevent water fram reaching the

hrake drums.

Fig. 15 - Details of

the hydradc'ic pumg
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Fug  1& o Dotails ot the rontwhies) urace oplindoers

b Rear-wheel cylinders

— Remaove the whee!
— Remowve the drom
— Disconnect the shces from the ovlinaen

Slide off the outer flexible plate, thern wwe
the twa teeth on the inner slate sooa: to e
gase the intermediate plate; it will than he
possinle to slide off hoth these plates which
serve to fix the oylinder to the hack-plate,

Remove the hang brake lever ang the rubibe
dust cover; remove the oylindsr.
When re-sssembling repeat the above procedure
ir the reverse arder,
Separating the frort and rear cylinders inte their
component parts (Fig. 18 ana 17) oresents no
carticular difficulties.

inspection

Ay in the case of the nhydraulic pump, the oylinder
body end piston must be checked for signs of ab-
normal wesr or scoring.

The robber seals must be neither worn nor swollen
through the absorption of ol in all cases of doukl
they must be resleced.

& - BLEEDING THE HYDRAULIC SYSTEM

Whenever brase repairs involving the removal of the
tubing er cylingers are necessary, or whenever the

Figg 15 - Dgtells of e reas-woeel brake oylinders

car has besn left unused for long periods, the Ry
dravfic circuit must be hled; it is alss necessary o
pleed the circuil whenever brace pedal travel becomes

BHCESEIVE OF SRONgY.

Bleeding must be performed with the maximum care,
end the following instructions scrupulously chservea

'y Fill the feed tank with the appropriate type of
oil, and take care during the bleeding ooeration
that the oil level does not fall below the guart-
er-tull level;

21 Bleed the two rear-whee! cylinders separately as
follows {Fig. 18] -

R AR T e T A I e
L]

Fig. 18 - Blesding tne rear-whes brake L':,rii::d-::r: ancd adjusting the
alay betwsen the choes and droms

1. Cams for adjusting the oplay betwesn the shoes and the drom
2. Screws for adjusting the shoe setting in relation to the drum
3. Bloeding connaction

slacken the drain screw afler naving attach-
ed to it 2 rubber tuke; the other end of the
tube will be placed in a glass jar suitable for
the collection of the brake fluid,

— operate the brake pedal several tmes, alle-
wing it to return slowly to its zero position ;
continue until the oil leaving the tube no lon.
ger cantaing air bubhbles ;

— tlase the air releaze sorew |

21 Blesd the front wheel cylinder a: follows {ses
Fig. 19} -

— turn the shoe adjusting cylinders inwards sc
a5 to mowve the shoe as far away from the
drum as possible ;
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150-8/18

Fig, 19 .- Bleeding the frantwheel brake cylinders ang adjusting the
g.'||-:|\_.r betwean the shoes and druom
1. Fin for adjusting the play between the shoos and drom - 20 Screws

tor adjusting the brake-shae setting in relation o the drom -
3. Blesding connection

— proceed as for the rear wheels, taking care,
howewver, to operate the brake pedal with
areater force and closing the cylinder release

“screw before releasing the pedal ;

— when bleeding iz completed, the brake shoes
must be re-set by means of the cams.

It the above blesding operations have been carefully
performed, it will be found that when the pedal is
depressed, the action on the brake fluid will be noti-
ced, without any sponginess, immediately after the
initial free travel of the pedal,

The free travel of the brake pedal, before actuating
the hydraulic pump must be such that the actuating

rad moves frem 1 to 1.8 mm.

The brake pedal must be adjusted whenever, due io

Fig. 20 - Lay-out of the rear-whec

wanabrake arrangements
{ Giulietta Sprint Veloce and Spider Weloce cars)

lining wear, the free pedal travel is greater than one
third of the lotal possible travel.

Scouring the hydraulic system

Only methyl alcohol must be uvsed to scour the brake
zystem.

Petrol, parafin or petreleum must never be used or
the rubber parts will be damaged.

7 - BRAKES FOR GIULIETTA SPRINT VELOCE
AND SPIDER VELOCE CARS

The braking system is the same that the ane employed
in other Giulietts models. The difference betwen these
meodels and the other ones consists in a different de-
sign of front whee! shoes, in a different location of
rear wheels shoes and in a different setting of hand
brake contral,
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750-9/3

Eig. 3 - King-nin caster angle (Angle of inclinatien of the King-pin

rorelation te the wvertical and measured accarding to the lengitudinal
I50-9/1 axis of the wehicle)

10 30° (Bering up le car M.

I|I 30' -+ 30° (Berlina from car M.

1488100007
14887100017 )

Figg, T - Frontewhesl toe-in A= 307 4 307 (i)
{ 50" + 30" (Sprint and Sporint Welooe)
19207 4 307 (Spider and 3pider Veloce)

150-3/4

Fig. 4 - King-pin slant, {Angle of inclination of the King-pin in relat-
ien ke the wertical and measured according to the lransverse axis

of the wehicle) A = 8935°

ma0-0i7
Figg. 2 - Fronbwhesl camber
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PART 9

WHEELS AND TYRES

INTRODUCTION

In view of the importance of the effect of the per-
fect adjustment and setting of the front wheels on
tyre consumption and road-holding qualities, we feel
that the subject deserves more detailed attention than
the brief reference made to it on Part & and 7.

The accurate positioning of the front wheels demands
the chservance of the under-noted reguirement for:
— front-wheel toe-in (Fig. 1)

— front-wheel camber (Fig, 2)

— King-pin caster and slant (Figs. 3 and 4 respect-
ively ).

The first bwo factors can be wvaried by means of sim-
ple adjustment operations, but king-pin caster and
slant depend on the geometrical dimensions of the
king-pins and suspensicn arms,

When the prescribed dimensions ar angles are nol
maintained, the deformed members {which will ge.
nerally be found to have heen damaged as the resull
ot knocks or collision) must be replaced or the arran-
gements anchering them to the body checked,

As a final check when inspecting or adjusting wheel
position, the slignment between the rear axle and the
frant wheels should alse be checked, For these checks
tc be accurate it iz essential:

— to drive the car onto a perfectly level and hori-

zontal floor ;

— to ensure that the tyre pressure are those prescri-
bed ;

— ta check that the steering system kall joints ars
not worn and that there is no excessive play bet-

Fig. 5 - Fronbwhes

A =843 mm.

tae-in [car with full load )

a="h-14 mm,
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Fig, & - Measuring front-wheel tee-in,

ween the form and the roller in the steering box ;

— to check that the front wheel hearing play is that
prescribed ;

— to check that all bolts holding the steering-gear
and suszension arms to the body are tight;

— to carry out all checks when the car has a static
load, that is, when the fueltank iz full, with £
persans aboard {each weighting approxzimately 75
kgs.) in the case of the Giulietta Berlina and ti,
and 2 persons in the case of other types,

Tﬁﬂ'%‘rﬁi

using the wheel rims a: refarence points

This check can be made by unifarmly distributing
sand-bags over the seats and the floor to a total weight
af 300 or 150 kgs. and by placing sand-bags in the
luggage bost to a weight equal to that of the petrol
needed to fill the tank.

Fig, 5 shows frontwheel toe-in values as follows
the values A = B+ 3 mm. refer to the toe-in measurs-
ment made in acocrdance with the arrangements il-
lustrated in figures & and 7 in which the wheel rims
are used as reference points;

the values a = h + 4 mm. refer to the toe-in measure-

Fig. 7 - Measuring front-wheel tosin with the wheel rims taken as reference peints
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ment made in accordance with the arrangements il
lustrated in Fig. & in which the tyres are used as re-
ference points,

When measuring toe-in as shown in figures & and 7
it is essential to ensure that the rims are not distor-
ted through knocks: in all ceses the same measure-
ment should be made at tweo or three points around
the rim. When measuring tee-in as shown in figure
8 the fellowing procedure must be followed .

Fig. ® - Measuring fronl-wheel camber (vehicle fully loaded)

— measure the length of the left-hand lateral track
rod thus chtained and bring the length of the
ringht-hand track rod to the same amount ;

Fig. @ « The reference line marked on the tyre for the measuremeant
of the frontowheel toe-in

— jack up the front wheels ;

— place 2 surface gauge on the centre-line of the
tyre and revelve the wheel by hand; in this way
a fine line will be left on the tyre tread. Do the
same thing with the other wheel.

— lower the jack and load the wvehicle as described
ahove ;

— by referring to the lines drawn an the byres, per
form the necessary cperations to ohtain the pre-
scribed degree of toe-in.

Tee-in adjustment must be performed as follows

— lock the stezring-wheel in the straight-ah=ad pos-
itian, that is, whit the tweo spokes arranged sym-
metrically in relation te the vertical ;

vy maving the lateral track rod {on the steering-
wheel side) move the corresponding wheel inta
the straight-ahead (zero toe-in) position ; Fig. 10 - Measuring frontwhes! camber (vehicle fully loaged)
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— place the right-hand wheel in the straight-zhead
position by adjusting the central track rod ;

— reduce the two lateral track rods by identical
amounts 5o as to obtain the prescribed degree of

toe-in.

The length of the lateral track rods measured from
centre to centre of the ball joints, must be 286 to 274
mm., the length of the central track rod must be 476
lo 484 mm. on the Giolietta Berlina and Li., and 448

to 474 on the Giulistta Sprint, Sprint Veloce, Spider
and Spider Veloce, If these dimensions cannot be
citained the reascon must be located @ it will probahbly
liz in damage to the car body resulting from a col-

lisicn.

Front-wheel camber should be zero degrees when the
wvehicle is fully loeded and can be checked as shown
n figure @ or by means of a suitable instrument ag-

olied to the wheel rims {Fig, 10},

DESCRIPTION

WHEELS

The pressed-steel disc wheels are fitled 4% 1«15

rms.

TYRES AND TUBES
1 - INFLATIOM PRESSURES

For leng tyre life only 15515 (155 x380) tyres
should be used; the inflation pressures {when cold)
should be as fallows:

Giulietta Berlina cars

Pirelli « Pardoi » tyres;

front 1.3 kg./em® (18.2 psi);
rear 1.5 kg./em® (21 psil)
Firelli « Ralle = byres

front 1.4 ke fom® (195 psil);
rear 1.5 kg./em® {21 psil};
Pirelli « Cinturato » tyres:

frent 1.4 kg./em’ (125 ps.i.) (') ;

P gl

Fig. 11 - Sectional view of a wheel, tyre and tube

rear 1.5 kg./em® (21 psi) (')
front 1.5 kg./em® (21 psi) (7);
rear 1.6 kg./em’ (225 psi.) {7);
Michelin « 5.0.5. » Lyres:

front 1.4 kg./em® {195 p.si.)
rear 1.5 kg./em’ (21 p.s.i.)
Michelin « X » tyres:

front 1.3 kg./em® (18.2 p.s.i.);
rear 1.4 kg /om’ (195 psil);

Giulietta t.i. cars

Piralli « Cinturate » tyres:

frant 1.5 kg./em’ (21 psil) (')
rear 1.6 kg./em® (225 psi) (1)
front 1.6 kg./em® {22.5 p.s.i.) (7)
rear 1.7 kg fom® (24 pasil) ()
Michelin « X » tyres

front 1.4 kg.,
rear 1.5 kg./em®

fem® (195 psil) (')
21 pasday (1Y)

front 1.5 kg./em® (2 ;
rear 1.6 kg fom’ (225 psil) (7)

Giulietta Sprint and Spider cars

Pirelli « Cinturato » tyres:
front 1.5 kg./em® {21 psi.);
rear 1.6 kg./em’® (22.5 ps.i.)
Michelin « X » tyres:

front 1.4 kg./em’ (195 ps.i.);
rear 1.5 kgdem’ (21 pasdl);

Giulietta Sprint Veloce and Spider Veloce cars

Pirelli « Cinturata » tyres.

frant 1.5 to 1.6 kg fem® (2] to 22.5 psl)
rear 1.6 to 1.7 kg /om’ (225 to 24 psi) (¢
frant 1.7 to 1.8 kg /em’ (24 to 256 psi) (') ;
rear 1.8 to 1.9 kg/em® (254 to 27 psi) (') ;

front 1.9 to 2.0 kg./cm® {27 to 284 psi) (7))
rear 2.0 to 2.1 kg.fem’ (284 to 298 psi) (7).

Y.
D
|

(') For touring wse with light loac
|j":| Far sparting wse with full laad
['] Far road use, up to 100 mah
(%) Fer road use, abowe 100 moph
{*) Fer race track use
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Fig. 12 - Tyre zectien

1. Tread - 2. Undertread - 3. Breaker strip - 4, Cord - 5§, Bead wire

2 - MAINTENANCE

S0 that users may understand the necessity for ob-
serving the recommendations made with a view to
obtaining long tyre life, let us now examine the var-
ious factors which influence tyre efficiency,

Figures 11 and 12 show the compeonent parts of 2
maodern tyre and tube,

a) an insufficiently inflated tyre

The tyre bulges abnormally; the load is not dis-
tributed over the whaole tread but is concentrated
on the outside edges, the result being prematurs
wear (Fig. 13 and 14).

150-9/3

Fig. 13 - 1. Correct inflation - 2, Insufficient inflaticn
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750-9 /4

Fig. 14 - Comparison of wear belween correcthy-inflated and  insuf-
ficiently-inflated lyres {pramature wear at the side af the tread)

Furthermare, the tyre walls are excessively stres-
sed; the result iz the generation of greater heat,
an increase in the internal temperature, the disin-
tegration of the enlire structure of the tyres, and
the separation of the tread from the carcass, the
separation of the individual plies {Fig. 151 and
the breakdown of the fabric lining (Fig. 18).

Cracks develon in the tyre walls and gradually
turn into real cuts leading to the fracture of the
plies &nd tyre bursts,

Fig. 15 - Separation of plies in the case of an insufficiently-
inflated tyre
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b)

188

7505/

. 18 - Ply thread breakdown in the case of an insufficiently-

inflated tyre

Steering becomes difficult and heavy, and the un-
pleasant rolling motion result in a less comfortable
ride.

an over-inflated tyre

An excessively inflated tyre reduces passenger
comfort, impedes the operation of the susgension
systern and detracts from the road-holding qualities
af the car an corners,

Tyre life is shortened as the centre of the tread
weaars away quickly dus to the reduced area in
contact with the road. (Fig. 17 and 18},

The ply fabric is cverstressed and is thus mare
vulnerable to the knocks resulting from reugh
roads ; the danger of ply collapse and burst tyres
is very real,

The tread rubber, being abnormally stressed, la-
cerates more easily.

Punctures, cuts and tread-groowe cracks are also
encouraged by excessive tyre pressures.

750-9/7

2. Excessive inflation

Fig. 17 « 1. Correct inflation -

Fig.

€}

Alfawiki.nl

750-9/8

18 - Comparisen of wear belwesn correct w-inflated and  owver.
inflated tyres

over-loaded tyres

An excessive load causes the abnormal flexion of
the cord ; this gives rise to the generation of great
heat which may cause the separation of the plies
at the top of the tyre walls, with the consequent
risk of tearing or brusts.

Such an abnormal load may also cause the cal-
lapse of the plies under the tread and simple
knocks may result in sidewall cuts,

Fig. 19 -

« Saw-tooth s Lyre wear



750-9/10

Fig. 20 - Spot wear

d) other factors which shorten tyre life

Sharp acceleration or braking, high-speed cor
nering, frequent town stops and intermitten ac
celeration on main roads in heavy traffic - all
these factors reduce tyre life.

The saw-tooth wear shown in Fig. 19 is one of
the characteristic effects of skidding on corners,
and is accentuated by incorrect suspension ad-
justment as well as by insufficient inflation pres-
sures,

« Spot wear » (Fig, 200 is usually caused by slid-
ing cver the road surface as a result of sharp brak-
ing; sometimes it may be caused by a local repair
or by a loose patch,

Tyre temperature, whether due to the laocal
temperature, to the heat generated by the flex-
ien of the tyre itself or to the vehicle speed, plays
@ prominent part in tyre life; all cther circum-
stances being equal, tyre weasr in summer is an-
proximately double that in winter,

An lastly, tyre life can be seriously shortened by
mechanical faults on the cer, specific, examples of
which are :

— out-of-balance whesls

— mal-adjusted brakes

— incarrect frontwheel tos-in or camber
— front and rear axles out of parallel

— excessive play in the steering-box members
and in the steering system ball joints,

Change over of tyre positions

Even if every rule for long tyre life is strictly ohserv-
ed, it is still difficult to arrange for all four tyres to
wear out at the same rate; thiz is due to the dife-
rent tasks the tyres perform according to their posi-
tion on the car,

To ensure uniferm wear, the tyres {including the
spare ) should be changed round every 2/3,000 mi-
les in the order shown in Fig. 21,

3 - FITTING AND REMOVING TYRES

Fitting
— clean the rim, using a wire brush if necessary ;

— give the inside of the cover and the beads a gen-
ercus dusting with talc ;

— fit the first bead into the rim well

— insert the inner tube after inflating it slightly and
dusting it with talc

— fit the second bead ; to do this, insert a tyre lever
to the right of the valve and position the head a
little at & time, with a second lever which rmust
be pushed to the right by somes 8 to 10 em. at
& time. During this operation the portion of the
tyre bead already fitted owver the rfim must be
pushed into the well base; in thiz way it will be
found easier to force the remainder of the tyre
bead over the rim edge;

— it will also be tound easier tc fit the tyre bead
in positicn alongside the wvalve if the wvalve is
pushed back a little through its hele in the rim .

— inflate the tyre gradually, using the special tool
for beating the tyre walls to facilitate the prop-
er bedding down of the heads ;

— make sure that both beads are properly in pos-
itien and check that the centring ridge on the
tyre walls lies uniformly in line with the rim
edae ;

— inflate the tyre to the prescribed pressure,

50-9/11
Fig. 21 - Tyre rotation plan
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Tyre removal .
R/W
|
LY

— After having deflated the tyre, push the tyre bead
clear of the rim by pressing against the walls;

— insert a tyre lever to the left of the wvalve and

draw the bead aver the rim edge, st the same-

time pressing on the opposite portion of the tyre

sooas o force the kead into the wheel base ;

— imsert the secand lever to the right of the walve

and cantinue forcing the bead over the rim edge ;

— when the first bead has hesn extracted, remove é
the inner tube from the cover, beginning with magin U
the portion opposite the wvalve. Then press the

Ll ; 1 Fig. 23 - Diagram of a wheel dynamically out of ba
F ALk ML - b | i ; e
valve out of its housing to that the tube can be R R e, T e AR

campletely removed ;

turn the swheel over and press the second bead kg ) e
: : L Wiheel balance must alwavs be restored whenever
inte the rim well ; them, using & tyre lever, remove ] 4 SRR
- ; tyre repairs are made or when the car is fitted with

the cover entirsly from the wheel, ;
e Dyres,

4 - BALANCING WHEELS WITH TYRES FITTED a) STATIC BALANCE

: _ A wheel is balanced statically if its weight is uni-
It should ke remembered that even new wheels and E AT v : ; ;
: formly distributed around its axiz of rotation. M
tyres should be brought into a proper state of ba- ; i b
A e an out-or-balance wheel is mounted, complete with

lance. In actual practice it is often found that wheel A ; i 3
% : Eri B tyre and tube, on a horizontal shaft in such a
tyre units can lose their ariginal balance either through R T
: : way that it can rotate freely, it will be found that

uneven wear or because of tyre repairs. _ e ; o
it always stops with its centre of gravity below

: . the axis of rotation.
As & consequance, steering becomeas uneven, and byre Bxls 0 5

and steering-gear wear increases, Wheels (complete Balance is restored to a wheel-and-tyre unit by
with tyres and tubes ) must therefore always be check- attaching two weights (together egual to the lack
ed to ensure perfect static and dynamic balance. of balance) to the rim (Fig. 22).

ALY
i b} DYNAMIC BALANCE
o !
i
A

A wheel iz balanced dynamically if its centre of
gravity is on the axis of symmetry of the wheel.
If the centre of gravity has moved to one side,
lateral wheel thrust will develop with consequen-
tial wheel rock wich increases with spesed. This
tyoe of lack of balance is compensated by fitting
a weight on the rim & position diametrically op-
cosite (referred to the wvertical axiz of the whesl)
(Fig. 23).

c )] WHEEL-BALANCING MACHINES
o "l
Several types of machine are available for bal-

Fig. 22 - Diagram cof a wheel statizally cut of balance U i . L 5 Y
1. Weight causing lack of balance - 2. Balance weights ancing wheels both Etat'tall'?' and :1':"”"5"“'":E|I ¥
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750-9A4

Fig. 24 - Hofmann whesl-balancing machine

As an example we will briefly describe the oper-
ation of the Hoftmann machine (Fig. 243, addi.
tienal details are available from the makers.

After mounting the wheel on the machine in ac
cordance with the makers’ instructions, it can be
malanced in two successive phases (Fig. 25) .

1) balance in plane 1

21 balance in plane 2

Phase 1

Start the electric motor and rotate the wheel un-
til it reaches the maximum speed; switch off the
current ; the wheel will then rotate freely.

The wheel reaches the critical speed after several
seconds ; the movement caused by the vibrations
is recorded on the recorder disc {Fig. %6, Reverse
the direction of rotation of the wheel and repeat
the record on the disc,

The two diagrams on the recording disc will be
partially supermposed,

Alfawiki.nl

Rotate the wheel so thal the intersection hebween
the two diagrams becomes perfectly vertical, and
read — on the scsle cot on the door — the

maximum value of the lack of balance {Fig, 24).

By means of a table supplied with the machine,
determine — for each type of wheel — the value
af the weight to be applied to the outside edge
of the rim in the direction of the lack of balance

[divergence from the wvertical).

Phase 2

Slowly rotate the wheel and allow it o stop ; when
the wheel swings to a stop the centre of gravity
will be found to be exactly beneath the axis of

rotation.

Make a chalk mark on the inner edge of the rim

gt the top and wvertical to the wheel centre,

Attach one of the magnetic blocks (supplied with
the machine) to the rim in line with the chalk
mark and turn the wheel through %0°; according
ta the direction of ratation of the wheel, and after

r“ _..ﬂ_. - = | 750-3/15

U

ig, 25 - Diagram illustrating the Hatman wheelbalanzing machina

1. External wheel plane - 2, Internal wheal plane
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allowing it to come o rest, it can be ascertained
whether the weight of the magnetic block fitted
is the correct one or not; if not, try alternative
weights until the wheel remains stationary when
meved through 907

Check again to make sure that the wheel remains
stationary in all positions.

The magnetic block can then be replaced by a per-
manent block of the same weight.

On completion of the twa sets of tests, the wheel
wiil ke statically and dynamically balanced.

WARNING

After fitting permanent balancing hlocks to the
inner rim edges as described above, a careful
check must be made te ensure that when the
front wheels are turned {or when they are houne-
ed to the suspension limits) the balance weights
do not touch the flexible brakefluid pipes, as this
could have sericus consequences.

Contact between the flexible pipes and the hal-
ance weights can enly take place in cases in
which the pipes themselves have been twisted
soemewhat during their assembly; such twisting
results in a spontaneous tendency for the pipe te
touch the rim edge.

In such a case, slacken the nut fixing the top end
of the flexible pipe to the bracket welded to the
body, allow the pipe to assume a spontaneous
position, make sure that it is not twisted and —

Alfawiki.nl
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Fig. 26 - Recording disc

1. Direction of lack of balance - 2, Value of maximum lack of balance.

while holding the hexagonal nut integral with the
pipe — tighten the lock-nut.

It should be remembered that a slight lack of
wheel balance is better than the risk of damaging
the brake-fluid pipes as a consequence of fitting
balance weights.

In cases of doubt it is advisable to remove all ba-
lance weights from the rim and to balance the
wheel statically [net dynamically) by applying
balance weights only to the outer edge of the
rim,
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FART 10

ELECTRICAL EQUIPMENT

INDEX

Description |
Battery .
Generatar

1 - General ; :
2 - Mormal maintenance
4 - Upr.:ratlng characteristic
4 - Faults and repairs
:"] Locating charging circuit Fall
&) Dismantling .
c) Cammutator
d) Armature
a) Field coils
f) Ball-bearings and k“hﬁl“f‘\
q) Re-assembly

Contrel hox

1 - General

2 - Adjustment data !

3 - Locating and repairing faults :
a) Locating faults in the charging circuit
k) Adjusting the regulatar
c) Adjusting the cut-out

Starter Motor

1 - General :

2 - Operating characteristics

3 - Mormal maintenance

4 - Inspection and repair f
a) Testing the maotor in pos tIGH 3

b)) Test bench-checks and examination of 5 rushes ._-,n._:l com medLur :

¢} Dismantling

d} Brush replacement

e Commutator |

1 Armature

g) Field ceils R
h) Replacing mater end plate bushes
i) Re-assembly

Ignitien Cail
Distributor

1 - General bR
2 - Mermal maintenance
3 - Characteristics data :
4 - Lecating and repairing faults .

a) Lnfar ing faults causing irregular ignition
Tracing causes of ignition failure |
High-tension circuit
High-tension circuit
Dismantling |
Replacing the bush
} Re-assembly
1) Replacing contacts
i} Timing the distributor

j =2 D'D

-
e et e

=l v

Sparking Plugs .

Maintenance and testing ::-{' ~F_..:.rk p|J
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PART

10

ELECTRICAL EQUIPMENT

DESCRIPTION

The electrical equipment (Figs. 1 to 5 consist of the
installation for starting the engine, for the ignition
and lighting circuits and for the electrically-operated

SCCSE5Cres.

This secticn will be dewoted soley lo engine start-
ing and ignition equipment; the lighting circuits
and accessories will be dealt with in Part 13 entitled

« Accessories »

Every unit {excepting the starter moter and the igni-
tion circuit}) is protected by a fuse on the fuse panel
shown in Fig, &,

The electrical equipment used on the Giulietta cars
has been designed to provide lang life with a mini-
mum of maintenance, Nevertheless, in the interests
of efficient operstion certain units require a small
amount of periadical attention,

The follewing paragraphs, therefore, include hrief
descriptionts of the wvarious units, their operation
and appropriate methads for their checking and repair.

Attention is drawn to the fact that the positive pole of
Lucas or Marelli electric equipment is grounded, except
the Sprint Veloce and Spider Veloce cars in which the
negative pele is grounded.

BATTERY

The level of the liquid (electrolyte) in the pattery
cells must be apgproximately 4 te 5 mm above the
top edge of the plates. When topping up employ
a glass filler and only use distilled water which
has not been stared in a metal container,

When replacing spilled electrolyte, use only chemi-
cally-pure sulphuric acid (battery type) and bring
the soluticn to the proper specific gravity in a non-
metallic container, remembering to pour the acid into
the distilled water and not vice versa,

It the starter moter should revolve too slawly to
rotate the engine easily, the battery charge should
oe checked and the battery recharged if necessary.

The battery charge can be checked by measuring
the specific gravity of the electralyte with a suit-
able hydrometer, always provided that the battery
has been properly maintained as described above,
The relationship between the specific gravity and
the hattery charge is:

P

— specific gravity 1,28 (32° Baume) - battery is
charged ;

specific gravily 1.23 (27" Baumé) - battery s
half discharged ;

— specific gravity 1.11 to 1,14 (15 to 187 Baumé)
- battery is fully discharged,

After adding distilled water lo the electrolyte, the
specific gravity reading should only be made when
the mixing process is complete.

Make sure that the cable lugs are throughly tight
an the battery terminals, thus ensuring proper con-
tact, and from time to time smear them with suffi-
cient vaseline to prevent corrosion.

Co nat place spanners or other metsl objects on
the battery of the cables, or shortcircuiting may
take place.

e ]

See part 2 far additional maintenance hints,
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I. Ta dynama - Il Ta d\l,rrmmr_. -

starber motor - VI Te electromegnelic change-over switch, -

. To horn - IV, To fuses - W, Ta

Yil, To

ganerator tell-tale lamp

Fig. 1 - Circwit diagram of the electrical system (Giulistta Berlina)

. Battery,

. Starter moter,

. Centrel box
Generator,

. lgnition coil,

. Distributer,

. Eight fuses box.
. Termirnal board,

L T S e

-
(=2 -]

. Aulematic device for blinking,

. Gocket for incpection lamp.

-
]

. Windehield wiper maotar.

-
&8

. Heater.

-
™

. Float of petral level indicator,
. Electric harn.

[
[T

. Ground connection, engine to coach work,
nstrument panel,

-
o =

. lgnition switch,

o

. Swilch far instrument panc! lights.

B8

. Swilch for windshield wiper meotor,

k3
-

. Bwitch for windszshield wiper motor,

b
[

. Switch for mator heater,

b
[

. Reserve signal switch.

. Electromagnetic change-over switch far trafficators,

Rosso = =ed Gialla
MNero = Black Grigla
Azzurro = Blue Verde
Bianco-nero = Black and white
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24,
5.
26,
7.
28,
1%,
30,
3l
31,
33,
34,
35,
36,
37,
3a.
3%,

41,
42,
43,

45,
46,

= Yellow

Alfawiki.nl
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Stop signal swilch,

Rooflight.

Switch for full and anti-dazzle |ig'r|tir.g

Trafficatar switch,

Fush-butten for hern.

Push-battan for headlights blinking,

Headlights.

Front lamps.

Rear lamps.

12 W - 2.5 W talltale lamp for petrol reserve.

12 W - 25 W tell-lamp - for trafficators.

12 W - 2.5 W lamps for instrument panel lighting.
12V - 2.5 W telltale lamp for anti-dazzle lighting.
12 W - 25 W telltale lamp for generatar.

12 W - 2.5 W telltale lamp for heater,

12 W - 3 W lamp far roof lighe,

. Side blinking lamps.

12 % - 45 W - 40 W lamps for headlights.
2% - 5W - 20 W lamps for front lamps,
12 W - 20 W lamps for rear bBlinking lights.
20 W lamps for rear lamps.
12 W - 20 W lamps for reverse signal.

12 W - 5 W lamg for rear license plate.

Bianca = While
Grey Marrene = Brown

= Graen Rasa = Pink
Glallo-nera = Black and yellow



1.
2
3
4
5.
-]
7
]
9.
10.
11
12,
13

14,
15.

1&.
17.
1B.
19.

20,
21,
X3,
23,
24,
25,
26,

LE

Te dymama - I, To dyname - L To horm - IV, Te fuses -

To starter maotor - WL To electromagnetic change-over switch, -

¥Il. To generater toll-tale lamp

—h-n--—| L ;i

T g

= = |
I_ 1 fa7 143 a1 \a2
. ;
|
|
1
13, | 44

Fig. 2 - Cireuit diagram of the electrical syslem [Giulieta ti)

Battery.,

. Starter maotor,
. Gonoratar,

. lgnition aail,

Cantral-box,

. Distributar,
. Eight fuses hox,

. Autematic device for klinking.

Terminal beard,

Electramagnelic change-ower switch for trafficators,
Sacket for inspection lamp.

Horn.

Flzat of petrel level indicator.

Wingshield wiper maotar.

Heatar,

Ground cannection, engine to coach waork,
Bull for swales thermomater

Bull: for eil thermometer

Rewclution counter,

Instrument panel.

Til and water thermeomaters.

lgnition and starter switch.

Switch for windshield wiper motor.
Switch for instrument panel lights.
Switch far headlamps and parking lights.

28.
2%,
30,

32,
33,

35,

9.

42,

44,
45.
46,
47.
48.
4%,
a0,
51,

. Reverse signal switeh,

Step signal switeh,
Rooflight.
Rooflight switch on doors,

. Switch for full and enti-dazzle lighling.

Trafficater switch.
Push-butten for horn.

. Push button for headlights blinking.

Headlights.

. Frant lamps.

Rear lamps.

. Zide blinking lamps.

12V 45 W 40W lamps for headlights.

CIEV-SW-EW lamps for front lamps.
12N -EWL2W lamps for rear lamps.

12V - 20W lamps for reverse signal.

12V - 20W lamps for rear Blinking  lights,

12V -5W lamp for rear license plate,

12% - 2.5W telltale lamp for heater.

12V -2.5W lamps for instrument penel lighting.
12V-2.5W tell-tale larmp for anti-dazzie lighting.
12V -25W tell-tale lamp for trofficatars,

12V -25W tell-tale lama far petral reserve,

12 -2.5W tell-tale lamp for generator,

12V -3W lamp for racflight,

Switch For motor healer, 52, Resistance in oil circuit.
Rosso = Red Gialle = Yellow Biance = While
Merz = Black Grigio Grey Marrone = Srown
Azzurro = Elue Verde = Grean Rosa = Pink
Biance-nere = Black and white Y Giallo-nera = Black and yellow
Alfawiki.nl
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Te generator = Il To generator - NI To horn - IV, To fuses -

V. To starter motor - W1, To electromagnetic change-ower switch -
VIl. Te generator tell-tale lamp.
e
= 3
.
eur it
— =
i a5l :
] 7

e

e

La
AR
Parsa

&w-l |

Fig. 3 - Circuit diagram of electric

. Battery,

. Starter motor,

A Cnn'.ro|-'r_,m-:.

. Generalar,
lanitien eoil,

. Distributar,

. Eight fuses box,

G Moo N 6k

. Autematic device for Blinking.

-

. Terminal beard,

-
(=]

. Electramagnetic change-over switch for trafficators.

.- Secket far inspection lamp.

-
]

. Heater,

s
B

. Windshield wiper mator,

. Ground connection, engine to coach work,

-
wm

. Bulb for water thermormeler

-
L]

. Bulb for eil thermameoier,

-
]

. Float of petrol level indicator,

. Horn.

-
bl

. Speedometer.

[ 2]
L=

. Revolution counter and ail gauge.

b

« @il and water thermometers and petrol gauge,

]
]

. Igmition switch.

]
L]

. Switch for instrument panel lights.

(%]
F

. Switch for headlamps end parking lights.

(]
tn

. Switch for windshield wiper mater.

=]
o

. Switch for motor heater,

Rassa = Red Gialla
Mero = 3lack Grigia
Azzurro = Blue Verde

Bianco-ners = Black end white
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7,
8,
29,

system { Giulietta Sprint)

Rooflight switch.
Stop signal switch.

Reverse signal switch.

30, Rooflight switch on door.
31. Bonnet light with switch.
32, Switch for full and anti-dazzle lighting.
33, Trafficator switch.
34. Push-button for harn.
35. Push-buttan for headlights blinking.
36, Headlights.
37. Front lamps.
38, Rear lamps.
39, 12V -45W - 40W lamps for headlights,
400 12V -5W - 20W lamps for lamps.
41 12V -5W-20W lamps far rear lamps,
42, 12V -20W lamps for rear blinking lights,
43 12V - 20W lamps for reverse signal.
44, 12V -5W lamp for rear license plate,
45, 12V -3W lamp far rocflight, =
Ad. 12V -2.5W lamps for instrument panels lighting.
4F. 12V -2.5W tell-tale lamp Tor petrcl reserve.
48, 12V -25W tell-tale lamp for traffcators.
ag. 12V -2.5W tell-tale lamp for anli-dezzle lighting.
500 12V -2.5W tellale lamp for generator.
51, 12V -25W telltale lamp for heater,
52, Resistance in ail circuit,

= Yallow Biance = White

= Gray Farrone = Pink

= {Green Rosa = Brown
Giallo-nere = Black and yellow
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15.
16,
17.
18,
1%.
. Speedomeler.
1.
3.
23.
24,
25.

. Battery.

. Starter moter,

. Control-oox.

. Generator.

. lgnition coil,

. Distributor.

. Eight fuses box,

. Automatic device for blinking.

. Terminal baard,

Socket for inspection lamp.
Windshield wiper mator,

Heater,

. Electramagnetic change-over switch, |
1.
12.
13.
14.

Fig., 4 - Circuit diagram of electric system [ Giulietta Spider)

Ground connection, engine to coach wark,

Bulb: for water thermometar,
Bulk for gil thermometer,
Float of petral level indicater,
Electric hern,

Electric horn.

Revalution counter and ail gauoe,

Qil and water thermometers and petrel gauge,

lgmitian switch.

Switch for instrurment panel lights,

Switch for headlamps and parking lights,

Rasio
Mera

ATEUFIS

Bianca-rnera

Rad
Black
Blue

Black and whire

-
26, Switch for windshield wiper moter.
7. Thermal switch.
28, Stop signal switch,
22, Pedal switch for headlamps lights.
30. Switch for motor heater,
31. Trafficatar switch,
32 Push-butten for horns.
33, Push-butten for headlights EBlinking.
34, Headlights.
35, Front lamps.
35, Rear lamps.
37. 12V -45W-40W lamps for headlights.
3B, 12V -5W-30W lamps fer front lamps.
39, 12V -20W lamps for rear Blinking lights.
40, 12V -5-W.20W lemps for rear lamps.
41, 12V -20W lamps for stop signal.
42 12V -5W lamp for rear license plate.
43, 12V -2.5W telltale lamp for generator,
44, 12V - 2.5W telltale lamp for heater.
45, 12 -25W telltale larmp for petral reserve,
46, 12V -2.5W tell-tale lamp for traficaters.
; 47, 12V -25W telltale lamp for anti-dazzle lighting.
48. 12V -25W lamp for instrument panel lighting.
49, 12V -25W telltale lamp for headlamps lighting,
50. Resizstance in oil circuit,
Gialle = Yellow Bianea = ‘White
Grigio = Grey Marrene = Brown
Verde = Green Resa = Pink
Giallo-nere = Black end yellow
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Fig. 5 - Circuit diagram of electric systern { Giulictta Sprint Velece and Spider Veloos)

Maote - On Spider Veloce cars there iz nat a rooflight

1. Battery. 28, Rocflight switch,

2. Starter motar, 30, Stop signal switch,

3. Contral-box, 31. Pedal switch for headlamps lighting.

4. Gengrator, 32. Bonnet light with switch.

5. lgnitian cail. 33. Rooflight swilch on daor,

&, D‘.iﬂr“::l'..ltﬁr. 34, Trafficater switch,

7. Eight fuses hox. 35. Push-button for horn,

8, Automatic device for blinking. 36. Push-button for headlights blinking.

%, Terminal board, 37. Resistance in cil circuit,

10, Ele:trema-;;netir. rhargc-cver swrilch., 38. Fcadligh[s_

11. Zocket for inspection lamp. 3%2. Frant lamps.

12. Heater. 40. Roar lamps.

13. Windshield wiper motor, 41, Rear license lamp.

14, Greund connection, engine to ccach wark, 42, Ractlight.

15. Bulb for water thermometer. 43, 12V -45W-40W lamps for headlights.

16, Bulb for oil thermemater, 4d. 12W-5W lamps for front lamps,

17. Float of petrol level indicator, 45, 13V . 20W lamps for stap signal:

18. Hern. 46, 13V -5W lamps for rear lamps,

19. Hern, 47, 12V -20W lamps for rear blinking lights.
0. Petrol pump. 48. 12W¥.-5W lamp for rear license plate,

21, Speedometer. 4%, 12%-2.5W lamps for instrument panels lighting,
22. Revolution counter and oil gauge. 50012V -25W telltale lamp for anti-dazzle lighting
23. Oil end water thermometers and petrol gauge. 31, 12V -25W telltale lamp for trafficators.
24, Ignition switch 32, 12V -25W telltale lamp for petrol reserve.
23, dwitch fer instrument panel lights. 53, 12V -25W tell-tale lamp for heater,
26, Switch for headlamps and parking lights, 54, 12V -25W telltale lamp for generator.
¥, Switch for windshield wiper moter, 55. 13V -3IW lamp far reaflight,
28, Switch far motor heater, 56, 12V -3W lamps for bannet light,

202

Resse = Red Gialle = Yellow
Mere = &lack Grigic = Grey
Azzurro = Blue Verde = Green
Bianconers = Black and white
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Bianco = White
Marrone = Brown
Rosa = Pink
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GEMNERATOR
1 - GEMERAL

The C 3% PV-2 Lucas generator is of the 2-brush, two-
pale, shuntwound type designed to operate in con-
junction with a control box unit. A fan, integral with
the driving pulley, directs a stream of cold air over
the dyname through inlet and outlet vents provided
in the dynameo end covers.

The output from the dynameo is controlled by the
contrzl box and is degendent on the state of the bat-
tery charge and the load due to the electrical equip-
ment. When the battery is discharged, the output is
high, but when the battery is fully charged the out-
put is reduced to a rate sufficient te maintain the
charge while preventing any possibility of over-
charging.

The contral bex alse provides for an increased output
when necessary 1o make good the current drawn
off by the lamps or other accessories in operation, and
also for a large increase in the charge for several
minutes immediately after the self-starter has been
used.

2 - NORMAL MAINTENANCE

Lubrication

Every 10,000 Kms., (6,000 miles) inject a few drops
aof medium-viscosity (5.AE. 30) engine ocil through
the hole marked « QIL » at the armature bearing-
support end on the commutator side (Fig. 7).

. _750-10f3

Fig. & - Fuse box

150-104

Fig. ¥ « Dynamo lubricaticon

1. @il hele - 2. Felt washer - 3. Aluminium plate - 4, Parous bropze
bush

Inspecting the commutator and hrushes

Remowve the metal cover to inspect the brushes ahd
the commutator.

Make sure that the brushes move freely in their
holders ; for this purpose, push back the brush springs
and carefully pull on the flexible leads (Fig. 8). If a
brush tends to stick in its holder, draw it cut and
clean its sides with a rag moistened in petrol. Make
sure that each brush is returned to its own position
in order to ensure that no changes have been made,

Any brushes which have worn shorter than 8.5 mm.
must be replaced.

The commutator must be kept clean, bright and free
of ail. If found to be dirty, it should be cleaned by
pressing against it a soft, dry rag while rotating the
armature slowly by hand. If the commutator is very
dirty, moisten the rag with petrol.

Adjusting belt tension

Check the belt tension from time to time, and adjust
it if necessary to correct any undue slackness, Take
care to avoid overtightening the belt; the tension
should be just sufficient to prevent belt slip.

Make sure that the dynamo is properly lined up with
the engine centre line as there would octherwise be
excessive stress on the bearings. {See also Part 2).

3 - OPERATING CHARACTERISTICS

Speed at which charging begins: 1050-1200 r.p.m,
with the 13V dynamo.
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Figg. & « Inspecting the dynamo commutater and brushes

1. Caommutater - 2, Brush - 3, Brush spring

Maximum output: 19 amps for 1900-2150 rpm. at
13.5 ¥ and with the dynamo connected into a charg-
ing resistance of 0.7 ohms,

Field resistance: approximately & ohms,

4 - FAULTS AND REPAIR

a) Locating charging circuit faults
Froceed as follows -

1) Check the belt tension and adjust it if nec
E35ary.

2) Check that the dynamo and the contrel box
are properly connected. Make sure that the
larger dynamo terminal is connected to term-
inal B on the control box, that the smaller
dynamao terminal is connected to terminal F,
and that terminal E on the contral box is con-
nected to earth.

[ ]

Disconnect all lamps and accessaries, detach
the leads from the dynamo terminals and
shart-circuit the twao screw terminals Dy means
of & piece of wirs,

4} Run the engine al the normal idling speed.

5) Connect the negative lead of a movingeol
voltmeter (with a range of O to 20 wolts) to

Zia Alfawiki.nl

&)

7]

ong dynamao terminal and the other lead to
any well-earthed part of the dynamo casing.

Gradually accelerate the engine in such & way
that the swing of the woltmeter pointer is
tast and uniform ; the voltmeter must not be
allowed to reach 20 wvolts, nor must the eng-
ine speed be increased too much in order to
achieve an increase in voltage ; il is sufficient
to revolve the dynamo at a speed of 1000
rLpm,

It the wvaltmeter gives no indication, check the
brushes as shown in the following paragraph,

It the meter reading is low {approximately
1/2 to 1 welt) the field coil is probably faulty
[see paragraph 4de). If the veltmeter shows
approdimately  halt the nominal voltage, the
armature winding is  probably Taulty (see
paragragh 4d).

Remove the inspection cover and check brush-
es and commutator. Pull back the spring re-
taining each brush and withdraw the brush by
pulling gently an the flexible lead (Fig. 8.

It the brush is too tight a fit, withdraw it and
file its side slightly with a wery smoaoth file;

when ra-fitting the brush make sure that it is

returned to itz original position,

Fig. 9 - Haw to wse the spring tension tester



1. Brush-holder end-plate -
ing side end-plate -

8}

| 1‘ i \hl 4

LY

Fig. 10

2, Bruzh holder

7. Figlg coil - B, Commutater

- Dynama details

- 3. Terminal to be connected 1o terminal F on the control box
- 9. Brush-retaining spring -

the control box

If as a result of wear a brush is less than 8.5
mm. long it must be replaced, as any further
wear would bring the flexible lead into con-
tact with the commutator and damage it.

Check the the brush-
holder spring with a spring tension tester (zee

tension extended kby

Fig. 93 ; the tension of a new zpring is 425 to
710 grammes but after & long period of use,
it may fall o 425 grams helow which figure
it should be replaced.

It the commutater is blackened or dirty, clean
it by pressing against it & rag moistened with
petral  while armature

round by and,

slowly turning the

Again check the dynameo as described in para-
graph &, If there is still no reading on the
voltmeter, the cause will be some defect which
will involve dismantling the dynamo and ins-

pecting it internally (see paragraph 4b).

If the dynamao is operating properly, remove
the short-circuiting wire from the terminals
and re-make the original connections, taking
care, of courze, to connect the larger dynamao
terminal D ¢n the control box and the smaller

dynamo terminal to terminal F,

10. Brush -

750107

- 4, Armature - 5. Cesing - &, Driv
11, Terminal te be connected to terminal D 'on

b) Dismantling

1)
2)

3)
4)

3)

o)

Remowve the driving pulley.

Remove the insgpection cover, raise the brush-
retaining springs and remove the brushes in
fram their holders,

Slacken and remove the through-bolts.

Remove the commutator-side end-plate from
the dynamo casing ; take care not to lose the

fibre thrust washer.

Slide off the drive-side end-plate together with
the armature. ‘

The drive-side end-plate, after having heen
pulled away from the dyname casing together
with the armature and the ball-bearing, need.
not be drawn off the shaft unless damage to
the bearing is suspected [ requiring inspection
of the bearing ) or unless the armature must be
replaced. In this event the armature can be
withdrawn from the endplate by pressing it

out by hand,

¢} -Commutator

To be in perfect working order a commutater must

be

smooth and free from scratches or burned

areas.

Clean the commutator with a rag moistened in
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Fig.

d)

750-10/8

11 - Undercutting the insulating separators between the
commutator segments
1. Insulalian -

2, Segment - 3, Correct - 4, Incorrect

petrol ; if that is insufficient, press fine glasspap-

per lightly against it while rotating it.

To true-up an excessively worn  commutator,
mount the armature {with or without the drive-
side end-plate} on a lathe, revolve it at high
speed and skim it up with a very sharp tool; do
not remove more metal than is absolutely nec-

B55ary.

Undercut the insulating separators between the
commutatar segment (Fig. 11) to a depth of 0.75
mm., using a hand saw (Fig. 12),

Armature

Testing the armature winding involves the use of
instruments for measuring the voltage drop and

checking shortcircuits; when such instruments

are not available the armature must be replaced.

In no case should the armature core be machined,
ner should a bent armature shaft be straightened.

- To remove the armature frem the drive-side end-

e}

206

plate and from the bearing, firmly hold the plate
carrying the bearings and withdraw the shaft from
the bracket by prising it out,

Field Coils

Measure the resistance of the field coils [ without
removing them from the dynamo casing) with
an chmmeter connected between the field termi-
nals and the casing,

The ohmmeter should register approximately &
ohrns ; if no ohmmeter is available, connect a
12V D.C. source between the field terminals and
the dynamo casing with an ammeter in series;

field coil. If on the ather hand the ammeter in-
dicates values higher than 2 amps, or if the chme-
ter reading is less than 6.2 chms, the field coil
insulation is damaged.

In either case, unless another dyname casing in
good order is available, the field coils must be re-
placed ; replacement is effected as follows :

1} Remove the rivet which secures the end of
the field coil to the dynamo casing and un-
salder the connections.

2) Remove the piece of insulating material
which prevents the field coil ends from

earthing against the dynamo casing.

3) Svitably mark the dynama casing and the

S

pole shoes so that the latter can be returned
to their original positions.

4) Using a suitable hand-wheel operated screw-
driver, remove the two screws which retain

the pole shoes.

5) Remove the pole shoes and coils from the
casing and slide the coils off the pole shoas,

&) Fit the new field coils on the pole shoes and
return them to the dynamo casing, taking
care that the insulating binding round the
field coils does not entangle with the pole
shoes and the casing.

7) Place the pole shoes and field coils in positioh
and slightly tighten the fixing screws.

8) Using a hand-wheel operated screwdriver_
(Fig. 10}, tighten up the fixing screws and
seal them with some suitable eompound.

o
— e e A
e
i e
It
Lli'."‘,"l"-
I:h:II -
gy
S

the ammeter should register about 2 amps. S 750-10/9
If the ammeter indicates « zero » or if the ohm- ] ?
& ; frh & Fig. 12 - Undercutting the insulating separsters between the cormmu-
meter shows « infinity », there is a break in the tator segments
Alfawiki.nl



9] Replace the insulating material betwesn the

field coil connections and the dynamo case,

10Y Solder the field coil terminals to the connec-
tions and rivet the whele unit to the dynama

casing.

t) Ball-bearings and bushes

Ball-bearings and bushes must be replaced if thay
become worn to such an extent as to allow lateral

meovement of the armature shaft.

T change the bush on the commutator side, pro-

:
ceed as follows:

TEn- 101

P i 2 3
— /8 in, screw ta short distance into i i
un a 3/8 2 e o Fig. 14 - Inserting the bush in the brush-holder support

sl HY 2 '+ r !
the bush and then withdraw the tweo together, 1. Mandrel with accurstely machined shoulder - 2. Hand press

taking care not to damage the end-plate, 3. Porous bronze bush

The drive-side ball bearing is replaced as follows
{Fig. 12):

1) Remove the rivets securing the ball-bearing
retention plate to the end-plate and then de-
tach the plate,

2) Press the ball-bearing out of its seating and
remave the corrugated washer, the felt ring
and the oil-seal.

3} Before fitting the new bearing make sure that
it is absolutely clean and smear it with high

melting-point grease.

43 Fit the oil-seal, the felt ring and the corrugated

washer in the bearing seating in the end-plate.

Fig, 13 - Tightening the pole shoe attachment screws

Flace the felt washer and the aluminium plate
in the seating in the end-plate and then insert
the new bush: to do this use a pressure pad with
an accurately, finished shoulder (Fig. 14); the
pressure pad must have the same diameter as the
shaft which will run in the bush. The bush will

be absolutely flush with the inner face.

WARNING : The porous bronze bush must not be
reamed out after being inserted or its porosity

may be affected. Prior to its insertion the new

B

Fig. 15 : Exploded view cof the drive-side bracket and bearing

bush must be immersed in engine oil for 24 hours ; : i ;
: 1. Bearing retention plate - 2. Corrugated washer - 3, Gil-seal
to allow the pores of the bush te absorb the oil. 4. End-plate - 5. Felt ring - &. Ball bearing
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750-10/13,

Fig. 1& - Centrel box

1. Voltage adjustment screw - 2. Screw dor adjusting wveoltege of
underwvoltage cenmection and disconnection cantrol - 3. Lack-nut

5) Place the kall bearing in its seating.

&) Replace the bearing retention plate ; insert the
new rivets from inside the end-plate and rivet
them over with a punch so that the plate is
held firmly.

o) Re-assembly

When re-assembling the dyname proceed in the
reverse order to that described in paragraph 4b
above, After assembly, lubricate the bush on the
commutator side and the ball-bearing; see para-
graph 2 for the procedure to be adopted.

CONTROL BOX
1 - GENERAL

The Lucas RB 106-1 control box illustrated in Fig. 16
consists of twe units; a voltage regulator and an un-
der-voltage cut-out. Although meunted in a single
unit, the regulator and the cut-out are electrically sep-
arate,

Both are correctly set at the factory, and the protec-
tive cover should not be removed unnecessarily,

The regulator

The regulator is set to maintain an almost constant
voltage at the dynamo terminals at all speeds above
that at which battery-charging begins, with the field
current controlled by the automatic cutting in and out
of a resistance in the dynamo field circuit.

When the dynamo voltage reaches a predetermined
value, the magnetic flux in the regulator core (due to
the shunt or voltage windings) becomes sufficiently
strong to atiract the armature towards the core,

This causes the contacts to open, thereby inserting
the resistance into the generator field circuit.

The resulting reduced field current lowers the wol-
tage at the dynamo terminals and this in turn weakens
the magnetic flux in the regulator core. The armature
thereupon returns te its initial position and the con-
tacts close, thus again increasing the dynamo vaoltage
to its maximum wvalue,

This cycle is then repeated ; the armature is kept in
a state of oscillation with the result that the dynamo
voltage is constant.

When the generator speed exceeds the speead at which
the regulator comes into cperation, the frequency
with which the contacts cpen and close increases
with the result that the average dynamo wvoltage
remains practically the same as soon as this rotation
speed is reached,

The series (or cufrent) winding has a compensating
effect on the control systemn, since if control were ar-
ranged antirely on the basis of voltage, there would
be a risk of seriously overloading the generator when
the battery was in its discharged condition, particu-
larly if all the lights were on,

When the battery veoltage is very low, the output for
the dynamo to the battery increases; if it were
not for the series (or current) winding, the dyname
working voltage would then be much greater than

n-::urma|,

The rhagnetism due to the series winding then helps
the shunt winding so that, when the dynamo supplies
an appreciable current te the battery, the regulator
comes inte action at a somewhat lower voltage, thus
limiting the output from the generator.

As shown in Fig. 17, which illustrates a split series
winding, terminal A is connected to the battery and
terminal A 1 to the lighting and ignition switch,
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By adding a temperature-compensation device, the
voltage characteristic of the dyname can he varied
in such a way as to adapt itself more closely to the
battery demand whatever the climatic conditions.

In cold weather the voltage required to charge the
battery increases, whilst in warm weather the voltage
of the battery is lower,

The compensation device consists of a bi-metallic
spring mounted behind the tension spring on the re-
gulator armature, Since the bi-metallic spring  con-
trols the woltage incresse in cold weather and the
voltage drop in hot weather, it compensates the
battery characteristics which wvary with the tempera-
ture, and prevents any abnormal fluctuation in the
charging current.

The ki-metallic spring alse compensates the effects
f.au*:ed by the increased resistance of the copper wind

ings under low temperature conditions,

The cut-out

This cut-cout is an electre-magnetic switch connecled
in the charging circuit between the dynamo and the
battery, It is designed to connect the dynamao auto-
matically to the battery when the dynama voltage is
sufficient to charge the latter, and to disconnect it
when the dyname is staticnary or when itz voltage
falls below the battery voltage level, thus preventing
the battery from discharging and protecting the dy-
name windings from damage.

The cut-out consist of an electroc-magnet provided
with an armature which operates a pair of contacts.
The electro magnet has two windings, the shunt wind-
ing with many turns of thin wire, and the series
windings comprisings only a few turms of thicker

wire,

The conlacts are normally held apart and enly close
when the pull of the magnet on the armature is suf-
ficient to owvercome the tension of the adjusting spring,
that is, when the woltage generated by the dynameo
is greater than the battery voltage.

The under-voltage cut-out operates as follows .

The shunt coil is connected to the dynama, When the
vehicle is started the engine speed {and thus the dy-

nama woltage) increase until the electromagnet s

sufficiently magnetised to overcome the tension of
the spring and to close the cut-out contacts. This in
turn closes the circuit between the battery and the
dynamo via the cut-cut and the contacts.

The charging current which passes through the cut
out windings creates a magnetic field which follows

7501014

Fig. 17 - Diagram of centrol-box

. Regulator - 2. Cut-cut - 3. Regulatzr shunt coil - 4, Regulator series
coil - 5. Cut-gut series cai

-, Cut-our shunt coil F. Figld resistance

the same direction as that produced by the shunt
winding.

This phenomencon causes the pull on the armature
ta increase so that the contacts remain firmly closed ;
they cannot be separated by vibration.

When the vehicle stops, the dynamo speed falls until
its woltage is less than the battery weoltage; current
then passes from the battery, through the cut-oul
serigs winding, to the dynamo in the opposite dir
ection to that taken by the charging current; this
reverse current will produce a differential effect het-
ween the two windings and will partly de-magnstise
the electromagnet,

The spring which is under constant tensiocn then
pulls off the armature and separates it from the mag-
net thus opening the circuit, Opening the contacts
prevents any further discharge from the battery
through the dynamo.

A bi-metallic spring is provided for minimising tem-
perature effects both on the cut-cut and on the re-
gulator itself,

2 - ADJUSTMENT DATA

a) Regulater

Open circult setting at 20°C and with the dynamo
turning at 1500 rpm, 154 1 182 V.
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750-10/18

Fig. 18 - Control Dox

. Leckenut for the wollageregulating screw - 2. Veltage-regulating

- A end 4. Fixed reoclator contacl securing screws - 5, and 8.

Cut-gut crew and lock-nut

MOTE: If the ambient temperature is other than
20°C the following allowances must he ohserved
when making the above adjustment:

— For every 10°C zhove 20°C, deduct 0.3 V.

— For every 10°C  below 20°C, add 0.3 V.

) Cut-out

Cut-out voltage: 12,7 te 133 WV,
Crop-off voltage: 8.5 to 11V,

Reverse current: 3.5 to 5 Amp.

3 - LOCATING AMD REPAIRING FAULTS

a) Locating faults in the charging circuit

t the generator and battery are in order, check
as follows:

11 Make sure that the connections bebween the
battery and the regulator are in order; for
this purpose disconnect the wire from the ter-
minal A an the contral box and connect it to
the negative terminal of a voltimeter.

Connect the positive terminal of the veolmeter
to a suitable earthing point on the chassis. If
the woltmeter pointer moves, the connection

is sound, and the fault must then be sought
in the regulator itself.

21 If the woltmeter pointer does not mowve, ex-
amine the connections, between the ballery
and the control box, for defective cables or
lzose connecticns,

3) Re-connect the lead to terminal A,

Adjusting the regulater

The regulator is accurately adjusted at the factory,
and as general rule ne further adjustment should
be necessary after it has been set.

If, howewver, the battery does not maintain its

r

charge, or it the ocutput from the dynamo does
nat drop off when the battery is fully charged,
the setting must be checked, and, if necessary,
corrected,

Before starting to adjust the regulator setting,
make sure that the failure to charge is not due
to some defect in the battery itself or to a slioping
fan belt.

1) Electrical adjustment

When inspecting the regulator it is essential
that a highly sensitive meving-ceil veltmeter
be used (0-20 Velts). The electrical check
can be made without remaving the central box
cover,

Discannect the cables from terminals A and
Al an the contral box, and connect the two
together,

Connect the negative weltmeter lead to termi-
nal O on the contrel box and the other lead
to terminal E.

Slowly increase the engine speed until the
voltmeter pointer  first oscillates and  then
remains steady ; this should occur when the
reading on the instrument is between the lim-
its given in paragraph 2a, according te the
ambient temperature.

If the instrument readings are outside these
limits, the regulator requires adjustment.

Stop the engine and remove the control box
CoOVer,

Slacken nut 1 (Fig. 18) on adjusting screw 2
and turn the screw clockwise to increase the
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3)

valtage or anticlockwize to reduce it The
screw should only be given a fraction of a
turn ; the lock-nut should be tightened.

Repeat the sbove procedure several times un-
til the correct reading is obtained.

The measurement of the open-circuit regula-
tor voltage must be completed within 30 se-
conds otherwise the shunt windings will cwer-
heat and give incorrect resdings.

Re-make the connections as hefore.

& dynamo which runs st high spzed gen-
erates a high valiage ; for this reason take care
not to run the enging with the throttle maore

than half open when checking the regulator,

Mechanical adjustment

Measure the regulator air gaps as shown in
Fig. 19; the qgap is correctly zet before the
instrument leaves the factory and, unless the
armature wich carries the moving contacts
has been tampered with, it requires no furth-
er adjustment,

I, however, the armature has been tampered
with, the instrument must be re-set as follows

Slaken the twa screws holding the armature and
the adjusting screw 2 (Fig. 15); then insert
an 0.5 mm. feelergauge hetween the rear of
the armature and the regulator bracket; the
width of the gap should as shown at A (Fig.
19 varying from Q.45 to 0448 mm,

With the feeler-gsuge in position, press the
armature against the regulator
tighten the two screws
armature in position,

frame and

which secure  the

Remove the feeler-gauge and check the gap
between the face of the armature and the top
of the core,

This gap B {Fig. 19) must be bhetween 0.3 and
0.5 mm. If these limits are exceeded the gap
should be corrected by carefully bending the
fixed contact bracket,

Remove the feslergauge and press the arma-
ture downwards ; the gap € (Fig. 19) between
the contacts must now be 0.15 te 0.43 mm,

Cleaning the contacts

After long pericds of operation, it may be-
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1.
4. Core - 5. Fimed contact - 6. Fixed contact retaining sorews - A, Gag
between armature and bracket: 045 to 044 mm
armabure and core-: 0.3 to 0.5 mm. -

R LS
s e 8]
5010015 _)-1 rl_
Fig. 1% - Adjusting the regulator
Regulator Gracket - 2. Armature réetaining sorews - 3. Armature

- B, Gap between
C. Gap hetween contacks
0,15 to 0.43 mm.

come necessary to clean the contacts. Access
can be obtained to the them by slackening the
screws holding the fixed contact; it will be
necessary lo slacken screw 3 slightly more than
screw 4 (Fig, 18) so that the contact arm may
be moved outwards. Clean the contacts, using
a fine grain carborundum stone or very fine
emery cloth,

Caretully remave any traces of dust or other
foreign matter, using methylated spirit,

Refit the fixed contact bracket and tighten up
the holding-down screws.

c) Adjusting the cut-out

1) Electrical Adjustment

It after the regulstor has been correctly set the
battery still does not charge, it may be that
the cut-aut is not properly adjusted,

In arder to check the voltage at which the cut
aut operates, remowve the control hox cowver
and connect the voltmeter across terminals D
and E (Fig, 18).

Start the engine and slowly increase its speed
until the cut-out contacts are seen to close. At
that point note the volltage shown on the in-
strument ; it should be between 127 and
1330

It the cut-out contacts close at any voltage out-
side the above limits, the switch reguires
adjustment as follows
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1. Armatura retaining Soréws -
3. Armature -
0.35 mm -
C, Gap between arma

waen contacts : D03 o 005 mm (with an 043 mm fee

212

sa- 10417

Flg. 20 - Adjusting the cut-cut

2. Screws retaining the fixned contacts
4. Bracket - A, Gap between the armature and bracket:
B, Gap between armature and core: OFF to 038 mm -
re and stop: 0.74 to DES - D, Goap i

F er-gauge et

wann armature anod corg)

Slacken lock-nut 5 (Fig. 15) and turn screw @
clockwise to increase the woltage or anti-clock-
wise to reduce it; give the screw a fraction of

a turn only and tighten locknut 5.
After
speed and note the voltmeter reading at the
mament the cut-out contacts clase,

gach adjustment, increase the engine

These electrical settings (as in the case of the
regulator) must be made as quickly as possible
because of the effects of temperature increase.

If the cut-cut fails to operate the cause may be
an interrupticn in the cut-out and regulator con
nections, The whole unit must then be removed

and examined or replaced.

Mechanical adjustment

t for any reason it should be necessary to re-
mowve the cut-out armature from the frame,
care must be taken when re-assembling it to
ensure that the gap (Fig. 20) is correct. The
following nrocedure should he adopted -

Slacken the two screws which secure the arma-
ture, the adjusting screw & (Fig. 18) and the
fined contact retaining screw. Insert an 0.35
mm. feeler gauge in space A {Figure 20) bet-
ween the rear of the armature and the frame.

The air-gap B between the front face of the
core and the armature must be 0.29 1o 0.38

mm. If this is not case, fit a new armature,
Fress the armature against the feeler-gauge and
tighten the armature fixing screves 1 (Fig. 20
with the feeler-gauvge still in place; bring the
gap C between the armature and the stop lo
0,76 o 0846 mm. by carsfully bending the stop

plate.

Remove the fesler-gauge and tighten the fixed
contact retaining screw,

Insert an 0.63 mm. feeler-gauge between the
core face and the armature, Press the arma
lure against the fesler-gauge ; the distance D
(Fig. 20} hetween the contacts must be 0.05
to 0.15 mm. and the valtage must be within
the limits shown in paragraph 2b. 1§ it should
ke necessary to adjust the gap between the con-
tacts, carefully bend owver the fixed contact
blade.

3} Cleaning the contacts

If the cut-out contacts are found to be rough-
ened or burnt, rub a sheet of fine glasspaper
between them ; this should be repeated several
times, the rough side of the paper being turned
towards each contact in turn. Then remove any
trace of powdser or other foreign matter, using
a hair-free rag dipped in methylated spirit.

Do not use emery cloth or carborundum stone
when cleaning cut-out contacts,

STARTER MOTOR

1 - GEMERAL

The Lucas M 325 starter motor {(Fig. 21) is a 4-brush,
d-pole type with a pinion designed to mesh with the
flywhesl gesr-ring before the armature torque dewve-

ops.

An extension of the armature shaft carries a start-

er-pinion assembly controlled by a lever,

In the event of failure to mesh, and because the teeth
an the pinion would then strike against these on the
fiywheel ring, a spring is compressed while the starter
motor control lever cuts ofF the current so that the ar-
mature may rotate thus allowing the pinion to mesh
with the crown ring,

The moter is prevented from over-running by a roller
clutch incorporated in the drive assembly,
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This clutch ensures that torque is transmitted from the
metor to the flywheel but not inversely ; this means
that should the pinion remain in mesh with the flw-

wheel after the engine has started, no damage will be
dane ta the starter mator,

The drive assembly reguire ne servicing ; if faulty it

must be replaced complete.

The caver on the commutater side contains & braking
device comprising twa friction discs, one solid with
the end plate and the other with the armature. A return
spring on the control lever cauvses the two discs to
rub against each other, thus stopping the armature
guickly 25 scon as the lever is released.

Operation

When the starter motor is operated, a forked lever
presses the drive assembly outwards and along the
thread cut on the armature shaft so that the pinion en-
gages with the flywheel ring ; the final mavement of
the forked lever operates a switch located an the
starter mator,

Closing the switch connects the starter motor to the
battery ; the armature then rotates, thus initisting the
starting phase,

Fig. 21 « The starter motor

1. Pinion - 2, Pinion drive lever - 3. Switch - 4, Terminal leading te
the negative battery pole

When the engine fires and the forked lever is released,
the switch contacts open and the drive assembly re-
turns to the « disengaged » position,

The pressure of the friction disc keyvad to the arma-
ture against the disc fixed to the end-plate on the

commutator side quickly brings the starter motor to
a standstill.

[P pr - o !
g : ———
g 5 9 3 154" T R e 6
150-10/t13
Fig. 2% . Exploded wiew of the statter mator

1. Casing - 2, Field caoil - 3. Armatore shaft - 4, Commutater - 5. Drive end brackst - 6. Commutatar end cover - 7. Friction disce - 8, Par.
ous Bronze bush for the armature shaft - 9. Thrust washer - 10, Drive assembly - 11, Farked laver - 12, Return tpring - 13 Shoes - 14, Switch

15, Through-balts -
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16, Cover and assembly
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Fig. 23 -End wviews of the starter molor

1. Front cover, with the positive brushes (earthed) and the brush
springs - 2. Commutatar and negative brushes {insulated)

2 - OPERATING CHARACTERISTICS

Maximum torque . . . . .. . . 127 kgm.
i [l el R R RS e ey [ S g
Starter terminal waoltage . . . . . . @ W,
Torque at 1000 rppom. . . . . . . D795 kgm.
[t =T s e s e e 1 TR o)
Starter terminal veltage . . . . . . 2% V.

3 - NORMAL MAINTENANCE

The anly maintenance the starter motor requires is the
checking, approximately once every six menths, of
the brush-holders and the commutator. This is better
dane after temporarily removing the starter motor
from the engine.

Clean the outside of the mator before removing the
metal cover band,

Check to ensure that the brushes move freely in their
holders ; this can be done by raising the brush springs
and pulling lightly on the flessible leads.

If &2 brush tend to stick, remave it from its holder and

clean the sides with a rag moistened with petrol,
Take care to return the brush to the exact position it
cecupied previcusly so as to maintain the original
assembly arrangement. Any brushes which are worn
to such an extent that they are less than 2.5 mm. in
length must be replaced.

Any oil or dirt must be wiped off the commutator. If
it is dirty, clean it by pressing a soft rag against it
while the armature is rotated by hand from the pinion
end. If the commutatar is very dirty, dip the rag in
petral.

4 - INSPECTION AND REPAIR

a} Testing the motor in position

11 If the motor rotates but fails to start the engine
the pinion assembly will be found to he worn;
remaove the starter motor for examinaticn.

2% 1§ the mater fails to rotate, connect a wvolt-
meter (reading from 0 to 20V) across the
battery terminals {the battery must of course
be well charged ) and try to rotate the starter
matzr, 17 the voltmeter indicates approximately
& wolts, the inference is that though the cur-
rent is passing through the malor winding, but
that the armature will nat rotate. Remaove the
mater for examination.

30 M the wvolimeter shows a constant wvalue of
sbout 12% when an attempt is made to start
the metor, check whether the lead from the
battery to the motor is damaged or disconnec-
ted. Verify the connections.

4% 1f the metor is sluggish, or enly rotates at slow
speed, the cause may be loose connections in
the starter motar circuit.

To inspact the mator switch contacts, disconnect
the rmatar cable from the switch and slacken
the two retaining screws ; the housing can than
ke lifted off the yoke and contacts examined.

h) Test-bench checks and examination of brushes and
commutator

1} The following procedure should be adopted
when removing the starter  motor from the
engine ;

— Disconnect the battery to prevent short-
circuiting.,
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— Disconnect the cable from the starter mator
switch terminal.

-— Free the motor lever from the other parts,

— Slacken the two securing bolts and remowve
the starter motor from the engine.

Place the starter motor in a vice and connect
it by bwo suitable cables to a 12V battery, One
cable must go to the switch terminal and the
other be held firmly against the case. Then press
the motor switch. As there is no load on the
motor it shauld spin freely at approximately
8200 rg.m.

the motor not operate satisfactarily

Shauld
under the above conditions, remove the cover
band and examine the brushes and the com-

mutator,

Lift the spring on each brush and withdraw the
brush by pulling gently on the flexible lead,
It a brush is found te be sticky, pull it out of
its holder and clean the sides with a wvery
smagth file. Brushes must always be replaced
in their own halders,

The minimum brush length permitted is 9.5 mm,

Check the brush spring tension with a spring
tension tester. The correct tension is hetween
425 and 710 grammes ; if less the spring should
be replaced.

Blackened or dirty commutators must be clean-
ed by pressing & petrol-moistened rag against
them while rotating the armature.

Again check the starter motar as described in
paragraph 4 b/2, If still unsatisfactory it must
be dismantled and subjected to detailed inspec-

tion as follows,

¢) Dismantling

2}

Remove the cover band and, while lifting the
brush springs, slide the brushes from their

holders,
Screw out the twa screws which hold the
switch to the motor case, and remove the
switch,

) Screw out the twa bolls holding the commu-

tator side endplate ; then remove the hracket

4]

al

together with the braking device from the

casing.

Remowve the end-plate on the pinion side, com-
plete with the operating lever and the drive
assembly on the armature shaft extension,

Slide the armature out of the casing.

Brush replacement

The flexible leads are soldered to terminal lugs ;

two leads are connected to the brush-halders and

bwo to the free ends of the series field coils. Un-

salder these flaxible leads and salder them to new

brushes.

The new brushes must first of all be bedded per-

fectly onto the commutator.
¥

e

Commutator

If the commutator is in good working order it will
be found to be bright, free from stains, scratches
ar burned patches, Clean it with a rag moistened

in petral. If that is insufficient, carefully polish with

a strip of fine glass paper while ratating the arma-

ture ; then remove all traces of abrasive powder

with a blast of dry compressed air, {Mever use
EMery paper).

If the commutator shows serious signs of wear,

maunt it on g

lathe, rotate it at high speed and

skim it up with a very sharp tool, taking care not

to

remove more metal than absolutely necessary

then finish it off with very fine glasspaper,

The insulators between the commutator segments

must not be beneath the level of the latter.

f)

Armature

Causes of faulty cperating can be traced by ex-

amining the armature,

1) If it is found that the armature conductors are
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higher than the commutator ends, the cause
will be the excessive speed of the molor; the
fault which
should he replaced.

will lie in the drive assembly

If the armature rubs against the pole shoss,
this is due to worn bearings or a damaged
armature shaft. If the armature is damaged, it
must always be replaced. Never re-grind it or
straighten a damaged shaft.
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Fig. 24 . Igniticn and battery circuit diagram
ry - 20 Bwitch - 30 Coil - 4, Contact breaker - 5. Condenser -

1. Batte

6. Distributor cover - F. Sparking plugs

g ) Field coils

1)

2)
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Check the continuily of the coils and make sure

that there are no breaks; for this purpose use
a 12-valt test bulb and a battery connected bet-
ween the insulated contact switch on the cas-
ing and each brush (the armature and the

switch are removed from the yoke).

Make sure that neither brush is in contact with

the casing.

ko the AC,

etwesan the switch

Use & lamp and connect the coil

mains ; check the insulation b

contactk and the casing; remember that the

violtage used must not exceed 110Y; insert a

suitable transfarmer if necessary.
If the lamp lights ug it means that the insulation
between one or more coils iz defective, To loc-

ate the defective coil, unsolder the joint con-

necting them to the terminal and check each

coil individually ; replace any found defective.

While carrying out the examination described

in paragraph 2, also check the insulated pair

of hrush-holders lacated on the commutator ter

= £

minal bracket aftar first remaving any traces

of carbon depaosit,

Connect the 110 W test lamp between each insu
lated brush-halder and the bracket ; if the lamp
defective and the

lights up, the insulaticn is

bracket must be replaced.
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h) Replacing motor end-plate hushes

il

The ignition coil {Fig. 25)
supplied by the

current of 1

It consits of two windings (primary and

The armature shaft is carried on bwo porous bronze

bushes, one at each end,

If the bushes are worn to such en extent that thay
allow the armature shaft excessive end play, they

must be replaced as follows;

17 The bush at the drive end can be remaved by
that an

easily removed by screwing & tap

pressure ; the commutator end can be
into the bush
and then by removing the tap and the hbush

together.

71 Mew hushes are fitted by means of an accu
rataly finished punch having the same diameter
which the bush must

as that of the shaft over

be fitted.

The porous bronze bushes must net he reamed
out after they are fitted, as such treatment

would reduce their porosity.

WARNING : Before fitting a new porous bronze
bush, take care to sozk it completely in clean
engine oil (SAE, 30-40) for 24 hours, In emer-
gency the soaking period can be reduced by
immersing the bush in oil 100° C (212°F) for
two hours, and allowing the oil to cool before
removing the bush from the bath.

Re-assembly

When all parts have been cleaned, the starter ma-
tor may be re-assembled by repesting the dis-
first of all, how-

mantling instructions in reverse

ever, make gquite sure that:

11 The friction discs an the hraking device are in

the same place as before the motor was dis-

mantled ;

21 The pivoted shoes on the fork pins must be
returned to their ariginal pesitions when re-
the fork unit;

assembling coerating

33 The ends of the return-spring on the operating
fark must be firmly positioned in the twa slots
in the end of the switch box (this only applies

if the fork has been removed ).

IGNITION COIL

transforms the low voltage

battery {12V] into a high tension

0,000 to 15,000 Y.

secondary )



wound round a laminated mild steel core, and is hous-
ed in a metal casing filled with insulating material.

The cover, which iz also in insulating material, is pro-
vided with twa lateral low-tension terminals and one
central high-tensicn terminal. Cne of the lateral ter-
minals on the Lucas coil is marked « 5W », and one end
of the primary coil is connected to it ; this terminal is
connected to the battery wia the ignitien switch and
the fuse-board, The lateral terminal marked CB (which
takes the other end of the primary winding) is con-
nected lo the cable leading Lo the distributor contact-

nreaker.

MNOTE: As soon as the engine stops the ignition key
should be turned anti-cleckwise to prevent sericus
damage being ceused through overheating of the
ignition coil.

DISTRIBUTOR

1 - GENERAL

The Lucas DM 2 distributer (Fig, 27) comprises the
contact-braaker, the capacitor, the centrifugal ignition
acdvance device and the vacuum spark advance correct-

ing unit.

T50-10/2:

Fig, 25 -« The ignitien cail

1. Terminal for cable leading to the ignition swiwh and to the
battery - 2. Terminal to connect to the distributor contact breaker -
3. High-tension cable terminal

Fig. 24 - The ignitian coi

1. Frimary winding - 2. Secondary winding - 3. Terminal to connect
tz ignition switch and battery - 4. Terminal to connect te distribobor
centact-bresker - 5, High-tension terminal - 6. Core

The centrifugal ignition adwvance device iz mounted
on the distributor shaft immediately above the contact-
breaker. It consists of 8 pair of spring losded governor
weighlts connacted by a lever to the contact-breaker
cam. The centritugal force — which increases as the
engine speed goes up — tends to separate the weighls
and counteract the effect of the return spring; the
position of the contact-breaker in relation to the distri-
butar shaft thus changes so that the ignition timing is

advanced,

& vacuum operated timing contral is also mounted on
the distributor; it gives additional advance st part-

ially closed thrattle settings.

The engine inlet manifzld is connected to the vacuum
contral the wvacuum thus created depresses a diaph-
ragm and through a lever mechanism causes the con-
tact-breaker plate to turn around the driving shaft
cam, thus advancing the spark when the engine is

being run al partially-closed throttle settings.

There is also & micrometer adjustment for the fixed
advance setting ; this makes possible small changes of
the distrisuter position ; screwing in the micrometer
screwe retards the ignition, while screwing it out

achvances the soark,

The metallised paper capacitor is completely enclosed.
Should the dielectric break deown the meatal film around
the point of breakage is melted by the heat of the
spark and thus prevents a permanent shorb-cirguit,

Defective capacitors are rare.
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T50-10/24
Fig. 27 - Lucas DM 7 Distributor

1. Body - 2, Cover - 3. Vacuum contral wnit - 4. Kourled not for

minar distributer timing adjustments - 5. High-tension terminal from

coil - & Cylinder MNe, 1 terminal - 7. Cylinder Ma. 2 terminal - 8. Gyl

inder Mo 3 terminal - 9, Cylinder Mo, 4 terminal

The central carkon brush in the distributor cap is in

two parts; the top is made of a tough compaosition

while the baltom is of softer carbon to prevent wear

on the rotor arm., The tougher part — which is in series

with the coil and the distributar reduces radio

interference. Under no circumstances should the shart,

soft carbon be replaced with a long hard one,

2 - NORMAL MAINTENANCE a

In general ngo attention other than lubrication and al

cleaning is necessary,

a) Lubrication {every 2,500 miles) b
Inject several drops of thin engine oil through the <)
aperture at the edge of the contact-breaker: this
will lubricate the centrifugal advance device, Smear d)
a little Mobilgrease Mo, 2 2n the cam, Pull off the

i : i @)
roter arm and inject several drops of oil at the top :
of the camshaft, The screw need not be remowved fl
as a space is provided o allow oil to pass.

Take great care to prevent oil or grease from touch-
ing the contacts,
Carefully push on the rotor arm, making sure that
218 Alfawiki.nl

the projection enters the slot provided on the
spindle.

Cleaning [every 6,000 miles)

Wipe the inside and outside of the distributor cap
with a soft dry clath, paying particular attention to
the spaces between the metal electrodes. Make
sure that the small carbon brush works freely is its
holder.

Then examine the contact-breaker. The contacts
must be free from grease or ail, If they are burned
or blackened, clean them with a fine carborundum
stone or very fine emery clotch, wiping away after-
wards any trace of dirt or metal dust with & petrol-
maistened cloth, Cleaning the contacts iz made
easier if the contact breaker lever is removed. Be-
fare replacing the rotor arm, smear its spindle with
Mobilgrease Nao. 2,

After cleaning, check the contact-breaker setting by
turning the driving shaft until the contacts are
opened to their widest positions (035 to 0,40 mm )

If the measurement is incorrect (with the engine
in the position giving maximum contazt opening )
slacken the two screws which secure the fixed
cantact nlate. Now move the plate and adjust its
pasition to give the required gap. Tighten the
screws and then re-check the gap in other contacl-

breaker positions.

WARNING : -With a new car the contact-hreaker
gap should be adjusted after the first 500 miles, as
during the running-in period the breaker arm con-
tact beds down; after the first 500 miles contact
wear is practically nil.

CHARACTERISTIC DATA

Firing angles: 0%, 90° 180°, 270" + 1°
Closing: 60° + 3°,
Opening - 30° — 3°,

Contact-hreaker gap: 0.35 to 0.40 mm.

Contect-breaker spring tensicn measured at the
contacts : 0.5 to 0.65 kg.

Capaciter: 0.2 microfarad (2 mF).
Rotation : anti-clockwise (seen from the drive end).
Cheacking the centrifugal and wacuum timing con-

trals :

1} Centrifugal advanee :

Adjust to spark st 07 st less than 1000 r.p.m.



Rotate the distributor st 3,000 rp.m. At that
speed the advance should be between 177 and
157,

Check the advance at the following distributor

deceleration speeds,

Speed (R.p.m.} Advance {degrees)

2375 14 to 18
1500 8% to 10V
550 Y2 to. 22
375 [l e )

2} Vacuum advance

With a2 wvacuum of 457 mm, mercury column
the advance must be betwesn 447 to 514"
{ distributor).

As the vacuum decreases so does the advance ;
the rate iz as follows:

Vacuum Advance
[degress,/Distrib.)

205 mm, mercury calumn 4 to 5

228 mm, mercury column 3 to 4
165 mm, mercury column 2 to 2154

Below 63 mm, mercury celumn, the ignitien

advance is nil.

4 - LOCATING AND REPAIRING FAULTS

Befare attempting to locate faults, make sure that the
battery is not fully discharged, otherwise results simi-
lar to those signifying ignition circuit defects would
be encountered.

a) Locating faults causing irregular ignition

Run the engine at a fairly fast idling speed,

If possible, short-circuit the plugs in turn, using
a screwdriver with an insulated handle; it the
shart-circuited plug is defective, there will ke prac-
tically ne change in the engine running, On the
other hand, short-circuiting will cause the engine a

pronounced change in running.

If it is impossible to short-circuit plugs fitted with
shrouded cakle connector remove each plug con

necter in turn,

The disconnection of the cable leading to the defec
tive cylinder will have no effect an the running of

150 1042s

Firg. 28 - Exploded view of the Lucas D 3 Distributar

1. Cowvar - 2. Rotor arm - 3.0 Contact-breaker moving  contact

4. Cantact-breaker plate - 5. Capacitor - &, Centrifugal advance con-

tral - Fo Macuum contral unit - 8. Knurled nut for miner distributer

tiring adjustments - B, Clamping plate - 10, Distributer body - 17,

Porous bronze bush betwesn the shaft and the body - 12, Distributer
driving caupling

the engine; however, the engine will change in

running when the other cables are disconnected,

Cn locating the defective cylinder as described
above, switch off the engine and disconnect the

cable leading to the appropriate sparking plug.

Restart the engine again and hold the cable 4 to

5 mm. away from the cylinder-head.
If sparking is strong and regular the fault will lie
in the sparking plug which should then be discard-

ed or removad, cleanad and adjusted.
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Fig, 29 - Districuter test-bermch

If there is no spark, or if the spark is weak and
unewven, examine the cable leading fram the distri-
buter cover to the plug and make sure that the
insulaticn s not detective. Replace the cable if the
rubber iz cracked or damaged,

Clean the cover and check to ensure that the small
carbon brush moves freely. If it is necessary to
replace the brush, make sure that it slides freely in
its seating, If a fine black ling is found to connect
two or more electrades ar one electrode and the
earth, this signifies electrical leakage and the distri-
buter cover should be discarded and replaced.

Tracing causes of ignition failure

start the engine ; while it is idling, note the reading
chtained with an ammeter cornectad in series with
the cable tram the battery.

It the low-voltage circuit is in order, the instru-
ment reading must rise and fall in harmaony with
the clesing and opening of the contacts,

It the reading is steady, the cause may be a short-
circuit ar permanently-closed contacts.

It the reading iz nil, the low-tension circuit is dis-
connected or the contacts are either dirty or incor-
ractly set.

Remove cover cap by relsasing the twe lateral
springs ; pull off the ratar arm, levering it ofF with
o screwdriver it necessary, though taking care not
to damage it

Make sure that the contacts are clean and that the
contact gap is as indicated in paragraph 2 b,

Make sure thal the contact-breaker arm maves
freely on its spindle, If the movement is tao slowe,
remove the arm and clean the spindle with wary
fine emery cloth.

Smear Mobilgrease No. 2 on the spindle and return
the contact-breaker arm to its operating position,
If the defect continues, proceed as follows ;

c) Low-tension circuit

11 Me reading in ammeter test

Refer to wiring diagram and check that its con-
nections are not breken or loose, including the
connections to the ignition switch,

Test the ignition coil, temporarily substituting a
replacement for comparison gurposes,

2) Steady reading in ammeter tast

Refer to the wiring diagram and check for short-
cireuits, ;

Examine the capacitor (aither by substituting it
ar using & suitable testing instrument ).

Test the ignition coil by temporarily substitu-
ting it.

Check the contact-hreaker insulation,

d) High-tension circuit

If the low-tension circuit is free from defects

— discennect  the high-tension -lead from  the
centre terminal an the distributor caver :

— switch an the ignition and rotate the engine
with the starter motor until the contacts close

— raise the contact-breaker arm while holding the
high-tension coil lead about & mm. fram the
eylinder block.

if the ignition system ‘s in order there will be
a strong spark, :
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If there is no spark the secondary winding of the
ignition coil will be defective: the coil must then
be replaced.

The high-tension leads must be examined; they
should be replaced if the rubber iz cracked ar
perished,

The rmethod of connecting high-tension cables to
the ignition coil or the distributor cover is to thread
the moulded terminal nut over the cable, bare the
end of the cable for about 1/4 in., thread the wire
through the brass washer { removed fram the ald
cable) and bend back the strands. Finally screw
the moulded terminal onto the coil of the distri-
Dutor cover.

The cables leading from the distributer to the
sparking plugs must be connected in the correct
firing order.

Dismantling.

Before dismantling a distributor, carefully note
the relative positions of the wvarious parts so
that they will accupy the same positions when
re-assembled. If the driving pinion has to be
removed, note the relative paositions of the pin-
ion and the rotor arm; they must be adhered
to when re.-assembling,

Push off the spring clips and lift off the distri-
butor cover and the rotor arm.

Break the connection between the wacuum con-
trol device and the moving contact plate and
remaove the two screws at the edge of the
contact-breaker base. The complete contact-break-
ar, together with the outer terminal, can now
be lifted off (see next paragraph).

Remeove the circlip fitted at the end of the micro-
meter adjustment screw, and turn the micrometer
nut proper until the screw and the vacuum cantrol
device are free.

Take care not to lose the ratchet and the cail
type springs fitted beneath the micrameter nut.

The shaft assembly, complete with the centrifu-
gal advance device, and the cam foot may now
be removed from the distributor body.

1) The contact-hreaker.

Te dismantle the contact-breaker, unscrew
the nut and slide off the insulating member

and the caonnection from the holt ta which
the contact-breaker spring is secured,

Slide off the plastic terminal and lift the
contact-breaker lever and also the insulating
washers fitted beneath it

Remowve the screws which secure the fixed-
cantact plate, and alse — tagether with the
spring — the corresponding plain steel
washers and the plate.

Remowve the screw which secures the cap-
acitor and (in the case of alder madsals) the
contact-breaker earth lead.

Remove the contact-breaker base assembly
oy turning the base plate in a clockwise
directiocn while pulling on it to free it from
the moving-contact plate,

2) Driving shaft and plate,

Continuing, remowve the screw inside the cam
and draw off the cam and the cam foot, The
weights, spring toggles of the centrifugal
timing device may then be raised and remov-
ed from the driving plate,

t) Replacing the bush,

The only porous bronze bush in the distributor
can be removed from its seating with a punch.

A new bush must be fitted whenever it is nec-
essary to remove the old one. Before fitting,
the new hush must be completely immersed in
medium-viscosity motor oil (5.A.E. 30-40) for at
least 24 hours.

In cases of extreme urgency, this period may
be reduced by immersing the hush for two
hours in ail at 100°C : the oil must then be al-
lowed to cool before the bush is removed from
the bath.

The bush can then be inserted by means of a
shouldered, polished mandrel having a nose dia-
meter 0.01 mm. less than that of the shaft in it
in order to prevent the mandrel withdrawing
the bush when it is pulled out.

Urnder no circumstances must the internal diam-
eter of the bush be altered by resming ar any
other process, as this would reduce the porosity
of the bushing and interfere with its lubrication
characteristics.
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rE0-10/26,

Fig. 30 - Timing the distributer with a stroboscopic gun

o) Re-assembly.

The following instructions apply when the distri-
butor has heen completely dismantled.

1) Fit the distance collar on the shaft; smear

a little light engine-gil on the latter and

insert it in its sealing.

2 Refit the

the springs, the knurled adjusting nut and

wvacuum  unit in its housing  and

the safety circlig.

3) Refit the
carg that the springs are not stretched or
damaged.

centrifugal timing contral taking

Fit the cam wunit on the shaft,

carefully engaging the projections on the

cam faot with the weights,

4% Before re-assembling the contact-breaker base
assembly, smear it with a little Mobilgrease
Mo, 2,

Flace the moving contact-breaker plate on
the basze plate and fix it position by re-

wersing the dizmantling procedure,

Refit the contact-breaker base in the distri-

butor body ; engage the wvacuum unit link.

Tighten the screws swhich secure the base.
plate; one of the screws also secures one

end of the contact-breaker earthing cable,

5) Refit the capacitor. Place the fixed contact
plate in position and slightly tighten the re-
taining screws. & plain washer and a spring

must ke

[aining screws,

washer inserted heneath the re-

h)
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&) Flace the insulating washer, =tc., aver the
contact-breaker spindle and on the pin on
which the contact-breaker spring iz fixed.
Refit the contact-breaker lever and its spring.

74 Slide the terminal block inte its slat.

B} Fit the low-tensicn lead and the condenser
eyelets over the insulating member and place
the latter over the pin which secures the end
of the contaci-breaker spring. Refit the washer

and the nut,

21 Adjust the gap between contacts Lo between
0.33 to 040 mm, and tighten the screw

which secures the fixed contact,

10) Push on the rotor arm, taking care that the
projection on its side enters the slot in the

socket. Refit the distributar cowver.

Replacing contacts.

When contacts are so worn as to reguire replace-
ment, both must be replaced, not one anly.
After the first 500 miles with new contacts, the
gap must be checked and brought to 0.35 to
0.40 mm. In this way the initial bedding-down of

the contacts can be compensated for.

Timing the distributor.

The necessary instructions for timing the distri-

butor are to be found on Part 2 (« The engine » ).

More accurate timing can be chbtained with a
stroboscopic gun.

Bearing in mind that due to the action of the
centrifugal timing contral the maximum advance
is 447, the advance can be checked with a strobe-

scopic gun in the following way:

— Run the engine from 5,000 to 5,200 r.p.m.
and direct the light from the gun on to the
flywheel (Fig, 30} through the orifice prow-
ided ;

— if the engine is accurately timed, the distin-
guishing mark the letters AM (stamped on
the flywheel) will be seen on the centreling

of the orifice ;

- if it is found that the advance is greater or

less than 44°, adjust the fixed advance device



accardingly ; it is better to have correct degree
of advance at high speeds than at low speeds.

SPARKING PLUGS

Sparking plugs are subjected to wery severs and
sudden changes in pressure and temgerature which
develop inside the cylinders; the insulating material
used in their manufacture must alse be suitable for
withstanding high woltages, In addition, all the ma-
terials from swhich they are made are subjected in
use to the corrosive action of the cambustion gas,
this action being more pronounced with the increased
use of anti-knock additives in the fuel,

The sparking plugs used must therefore comply with
high standards of thermal, electrical and mechanical
efficiency, and must be perfectly gastight.

Specific characteristics required are:

a) good thermal conductivity to ensure rapid heat
dizsipation ;
b} ability to withstand extreme and rapid tempera-

ture fluctuations ;

c) excellent insulation and dielectric strength, even-
when the engine is hot, so as to prevent current
leakage and disruptive discharges ;

d) good mechanical strength te eliminate breakage
during, assembly or in use ;

e) perfect gas-tight properties,

The thermal characteristics obviously determine the
choice of the plugs; for every type of engine the

750-10/37
Fig. 31 - Cognnections for the & woll SUN strobcscopic gun,
model X 14

1. Battery - 2. Red lead - 3. Blazk lead - 4. Blue lead connected to
plug in Moo 1 cylinder - 5, Gun - & Flywheel

Fig. 32 - Plug testing instrument

plug used must operate over a wide temperature
range, the two limits being known respectively as
the « self-cleaning temperature » and the « pre-igni-

tion temperature ».

The thermal behaviour of sparking plugs is norm-
ally defined accerding te the « thermal rating »
which is a figure giving the number of seconds
needed for the plug to cause pre-ignition on a test
angine.

As a censequence, plugs with a high thermal rating
are called « cold plugs » and, conversely, those with
a low thermal rating are called « hot ».

High speed engines with high compression ratios
(or supsrcharged engines) therefore reguire « cold »
plugs, i.e. plugs with a high thermal rating.

Engines with intermediate characteristics should al-
ways be fitted with plugs with a correspending in-
termediate thermal rating.

When s plug becomes zo hot as 1o cause pre-ignition,
change to the same type but to one having the next
higher thermal rating; i, on the other hand, the
plug in use becomes siled up or carbonised, replace

it with ane having the next lower thermal rating,

It is even advisable to use plugs with twe different
thermal ratings for any given engine; the plugs
with the lower rating during the running-in period,
in winter or when the running condition: tend to
cause fouling of the plugs; slugs with the higher
thermal rating after running-in peried, in summer
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and whenever higher engine performance is required.
The plugs recommended are

Marelli CW 240 B or Lodge HIN (for Giulietta Ber-
lina, ti., Sprint and Spider]) ;

Marelli CBW 1000 B, or lLodge EL47, or lodge 2
HLM (for Giulietta Sprint Veloce and Spider Ve-
loce ).

Plugs with thermal ratings different from the abowe
should nat be used.

One method (somewhat empirical perhaps, but often
used by experts) of determining the identity of a
type of plug is to examine the calour of the insulator.

Whitish colour: fit colder plugs.
Blackish, oily colour: fit hatter plugs.

Brownish colour: the plug is of the correct termal
efficiency.

Maintenance and testing of spark plugs.

The standard methods of testing spark plugs are de-
scribed in Part. 2.

After lang use, or when atherwise necessary, plugs
should be carefully tested and clesned on a suitable
test-instrument {Fig. 32).

First of all fit the plug in its seating and check to
ensure that with a pressure of & to 2 ka/cm® the
spark jumps correctly between the two electrodes,

it the spark is even, it is only necessary to clean
the electrodes with a wire brush and adjust the ogap
(0.6 mm.).

If, on the other hand, the spark is arratic, the plug
should be cleaned with a wire brush and — but
only if the trouble persists — by sand blasting fol-
lowed by a blast of compressed air. The sandilasting
machine should not be used to excess.

Alfawiki.nl



INFORMATION SHEET REFERENCE

ASSEMBLY

DATE

SHEET M.

Alfawiki.nl

SUBJECT



INFORMATION SHEET REFERENCE

ASSEMBLY

DATE

SHEET M.

Alfawiki.nl

SUBJECT



PART 11

COACHWORK

INDEX

Description

1 - Dashboard instruments and contrals |

3 - Doors and their accessories |
4 - Body repairs
5 - Eguipment for body inspection

& - Washing and cleaning the car sl
Alfawiki.nl

Z - Removing and refitting the windshield and rear window glass .

page 229
» 230
» 231
» 234
» 238
» 239
» 244



PART

11

COACHWORK

DESCRIPTION

Fig. 1 - 4d-zeate

The body of the Giulietta Berlina and t.i. is designed
to provide a high degree of roomy comfort for four
passengers. The wide windows ensure a clear field
of vision in all directions,

The Giulietta Berling and ti. are of MONSCoqUe Cons-
truction. The four doors, bonnst and boot cover are
sasy to remove for replacement as necessary,

The front mudguards may be replaced by merely
remeving the beolts and screws securing them to the
frame and to the door posts, and by cutting the
welds between the corner of the bonnet opening and
the door posts,

750-11/1

r Giulistta Berlina

In the same way the rear wings may be replaced
by making suitable cuts in the coachwork so as to
remove the damaged portion.

Dust exclusion and water-proofing is effected by fit-
ting a specially shaped strip of sponge rubber sround
the doors. This rubber moulding is merely glued in
pasition and is easy to replace,

The pansl carrying the various instruments may easily
be removed as it consists of a single sheet metal unit
screwed onte the top cross-member and the side
posts.

All controls and instruments may easily be replaced
without removing the dash-board.

229
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Fig, & « Z-seater Giulietta Sprint

The front seat is removed by sliding it off the two
quides fitted to the floaor.

The rear seal is separate from its back, and both
portions can easily be removed for replacement as
necessary.

Satisfactery thermal and sound insulation is provided
by fitting « Ultralite » to the bonnet, the ract and
the scuttle ; felt is fitted to the fleor, and antidrum
varnish is sprayed under the floor and inside the
boot.

With this type of insulation the temperature of car
interior remains fairly constant even if exposed for
long periods to the sun or to the rigours of winter.

The deoor-clasing arrangements are of the most mog-
ern and practical types; the doors open easily by
means of a press-button located alengside the external
door handle.

The luggage compartment is at the back of the car
and has a capacity of 0.7 cubic metres { 24 cubic feet) ;
it also houses the spare whesl| and the battery.

The body of the Giulietta Sprint and Sprint Veloce

is also of monocogue construction and is in all respects
similar to that of the Giulistta Berlina except in that
its external line and its stramlining are somswhat
different, it seats two persons instead of four, and the
capacity of its luggane boot s much greatar,

The repair instructions given in the tollowing pages
refer to the Giulietta Berling and ti. cars; they are
however, applicable in general to the Giulietta Sprinl
and Sprint Veloce as well,

1 - DASHBOARD INSTRUMENTS
AND CONTROLS

Removing the instrument panel
Eroceed as follows .
— disconnect the negative battery lead;

— slacken the screws securing the oil gauge fube
and speedometer cable duct (Fig. 4) and then
loosen the strap fixing the speedometer cable
to the heater air pipe ;

— remove the oil tube [Fig. 5);

— ramowve the three knurled nuts which, by meaans
of three cligs, fix the instrument pansl to the
dashboard (Fig. &) ;

— remove the panel and disconnect the speedo-
meter cable and all the electrical leads to the panel
instruments (Fig. 7);

— the panel then being completely freed, carry out
the necessary repairs or replacements.

Re-fitting the instrument panel
Follow the abowe instructions in the reverse crder:

— re-fix the spesdometer cable and connect the va-
ricus electrical leads ;
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Fig, & - 2:seater

— place the panel in its housing: make sure that
it is correctly positioned and that the VIPLA strip
at the top of the panel iz properly tensioned
{Fig. 8);

— fix the panel in position with the three clips
and knurled nuts ;
— engage the oil pressure-gauge pipe ;

tighten the clip which sscures the speedometer
cable ta the heater air duct;

— re-fix the ofl gavge tube and spesdomester cable
duct ;

— connect the negative battery lead

WARNING : When cleaning the plexiglas instrument-
panel cover, use only cold water and sczp and a
chamois-leather or suitable rag.

Re-placing the control knohs.

The following control knohs are located beneath the
instrument panal: the headlamp knob, the hand acce-
lerater contral, the starter motor knob and the heater
mater knob,

The following procedure should ke followed when
replacing hand sccelerater knob and starter motor
knob

— release the grub screw as shown in Fig. 9 and
unscrew the knobs.

7E0-11.

Giulietta Spider

For head-lamp knob the procedure is:

with a suitable spike push in the spring dowel
(Fig. 10} and at the same time pull off the knob.

For heater mater knoh:

— release the grup screw and pull off the knaoh.

2 - REMOVING AND REFITTING THE WIND-
SHIELD AND THE REAR WINDOW GLASS

The windshield and rear window glass should only
oe removed for the following purposas;

— to replace the car roof fabric lining;
— to remove dents in the coachwork ;

- to replace the glass, the rubber meoulding or the
aluminium frames

- to re-cellulose the antire car.

Removal

Bearing in mind that the foregoing instructions apply
ta both the windshield and the rear window .

— wusing a wooden tool, remove the rubber mould-
ing from its seal, taking care not to cut it;

Alfawiki.nl 231



i ':-'I'ME
Fs0-1i/fE

Fig. 4 - Removing the conduit for the cilgauge tube and the Flax- Fig. 7 - Discennect the flexible speedometer drive cable from the
ible :peedometar cable instrumeant panel

— apply pressure with the palm of the hand and
push the glass (from inside the car} so that the
rubber moulding leaves its seat on the car body
(fig. 11);

— with the glass an a suitable trestle, push off the
aluminium frame joint cover and remowve the alu-

minium frame ;

- remove the rubber moulding,

Refitting

— place the glass on a suitable trestle;

— fit the rubber moulding with a suitable tzol as

shown in Fig. 13;

Fig. 5 - Disconnecting oil-gauge tube from the instrument panel — lubricate, using liquid soap, the shaped pertion
af the rubber moulding designed to take the alu-

minium frame;

Fig. & - Bemoving the koorled note holding the instroment panel in Fig. B - Refitting the instrument panel
pasition
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Fig., % - Remowing the hand accelerater cantral knoh

— fit the aluminium frame after having exparded
its housing in the rubber meoulding by means of
& suitable toal (Fig, 14} ;

— attach the joint cover te dne end of the alumin-
ium frame and cover the joint as shown in Fig, 15;

— turn the glass ower and insert a card in the

groove in the rubber moulding, that is, in the

groove designed to receive the metal edge of
the coachwork window opening {Fig, 18],

The ends of the cord must overlap by a short

i~

. 750-11/11

Fig. 10 - Removing the driving-light switch knob

Fig. 11 - Removing the windshield glass

distance and protrude by approximately 15 to
20 cm. from the rubber moulding. The cord will
be used to fit the glass to the car body ;

— place the glass in pesition slongside its seat on
the car body and, using a rubber mallet, lap it
firmly (frem the culside) into place; while so
tagping it, ancther mechanic waorking inside the
car must pull on the cord {inserted as described
above) in order to pull inside the car body the
rubber Iip designed to grip the inside of the steel
coachwerk (fig. 17);

~— using a suitable gun, inject =zealing compound
into the joint (Fig, 18} in order to prevent wa-
ter penetrating to the car interior;

— remove any excess of compound with petrol.

7Eo-i113

Fig, 12 - Sectional wiew of the windshield and rearwindow rubber
i
maulding

Alfawiki.nl 233



3 - DOORS AND THEIR ACCESSORIES

The following operations can be perfarmed {and
the underncted inconveniences eliminated) without
removing the doars from the car:

— the defective operation or replacement of locks;
— the entry of water and/or dust

— dismantling the window-raising mechanism to cor-
rect defective operation ;

— remaving the window glass for replacement when
broken or excessively scratched or to repair da-
maged or defective mouldings ;

—— adjusting the Soor opening step rod ;

— replacing the moulding,

Replacing locks

Te remove a front lock procsed as follows:

— fully raise the window, remove the window-rais-

Fig. 14 Fitting the aluminium frame to the windshield rubber
maulding

Fig. 15 - Fitting the aluminium joint caver

ing handle, the internal lock handle, the internal
door panel (Fig. 19} and partially remove the
transparent plastic sheet glued to the internal met-
al wall of the door:

— remave the three screws 1 (Fig. 200 which se-
cure the lock and the two screws 2 which secure
the window guides ;

Fig. 14 - Inserting the card in the window gracve in the rubber

maulding

— draw off the lock sfter first removing the rod 3
(Fig. 21) which connects the lock to the internal
operating handla.

To remove the external handle, remove the rear
screw (Fig. 22) and the front screw by means of &
jointed screwdriver (Fig. 23).

The locks and handles of rear doors are remowved
in the same way.

Removing the window-raising mechanism

A different procedure is used for removing the front
and rear door owindow-raising  mechanisms.
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When it is necessary to remove the front door me-
chanism, first of all remove the panel, the two
screws which secure the window limit bracket and
then the bracket itself (Fig. 24). Then:

— lower the window until the mechanism levers
disengage from the window guides;

— remove the four screws 1 (Fig. 24} which secure
the mechanism and slide the mechanism aut at
the bottom as shown in Fig. 25 Al the same
time suppart the glass by hand,

In the case of the rear door mechanism, first re-
mowve the panel; then bring the handle lewvers into
the horinzontal position, remove the securing screws
and slide the mechanism horizentally backwards and
forwards in order 1o disengage the levers frem the
window guides. Then proceed as in the case of the
tront doors and withdraw the window-raising me-
chanism,

Fig. 17 - Simultaneously removing the cord and fitting the rublber
surreund over the edge of the opening in the car bedy

Removing the window glass from a deer

First of all remove the two window frames, using
a wooden bleck and a hammer,

Proceed as shown in Fig, 27, starting with the joint
at the top of the frame.

Repeat the aperations Tor remaoving the window-
raising mechanism as far as the disengagement of
the alass from the operating lever. Then raise the
glass, rotate it and withdraw it as shown in Fig. 28

T30-11

Fig. 18 - Applying sealing rompound arcund the inner edge of the
window rubber, using a special injection gun

Preventing water and dust from entering the car

It water or dust enters the car due to the perishing
of the door sealing rubber, proceed as described
under « Replacing the foam rubkber door seal =, If,
however, the cause is deformation of the doar dus
to a knock or a strained door, proceed as follows

insert a sheet of paper hetween the door and

5011120

Fig. 19 - Removing & door trim panal
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Fig. 20 - Removing a front-dear lock

1. Screws securing the lock - 2. Screw securing the window guides
3. Rod connacting the lock to the external handle

its seat (Fig. 29) and — on the basis of the force
needed to pull out the sheet — determine the
point or points at which the door no longer
touches its zeat

— it the part which fails to make contact is at the
top, insert [ bDetween the door and its seat) a
block of wood at the bottom of the door {ac
shown in Fig. 30) and force {using manual press.
ure only) the top of the door inwards until the
desired degree of fit iz obtained ;

[FE0-11/22

Fig. 21 - Zemaoving the rear screw securing the external handle of
a front deor

Fig. 2% - Ramowving the front scrow securing the sxiernal handle of
a frant door

— if dust and water enter at the bottom of the
door, insert the wood block at the top and
apply pressure ({inwards} at the bottom. By
suitably locating the wood block in the centre
of the deor, the entire door trim can be re-set
if necessary [Fig. 31).

Adjusting the door-opening stop rod

It may so happen that an cpening a rear door it
strikes against its corresponding closed front doar.
This is caused by the excessive defermation of the

internal rubber block which serves as a shock-abzor-

ber. The trouble may be corrected by removing the
split pin from the rod (Fig. 32) and either by in-
serting it in another hale in the rod or by fitting »
leather distance-piece between the rod and the thrust
surface on the door.

il
7801124

Fig. 23 - Frant door

1. 'Lleck - 2, Window control - 3. Connecting rod
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Fig. 24 - Front door

I Serew seouring the windoworaising mechanism - 3. Screws secur
ing the window-lowering bracket

Remeving the doors

When is becomes necessary to remove a door, pro-
ceed as follows

— remove the screws securing the internal trimm.
ing panels ;

— ramove the split pin from the docr-opening top
rod and withdraw the twe pegs from the hinges
(Fig. 34).

When refitting the door, proceed in the reverse man-
ner, Then check to ensure that the doors fit properly
when clesed, and adjust as described above ¥ ne.
cessary.

4

Fig. 26 - A front-doar - the window-raising mechanism

WARNING : Remember to oil the door hinges reg-
ularly

Replacing the foam rubbker door seal

The purpose of the foam rubber fitted around the
doors is to prevent water and dust from entering
the car.

When refitting s new rubber seal, first clean the
rubber and the deor with getrel and then smear
both the rubber and the door edge with suitable
glue (Fig. 34). Allow the glue three of four minutes
to become tacky and then press the rubber sur
round in place.

Then, with a colton rag moistened with petrol, re-
move any excess glus from the door edge while
taking every care not to touch the rubber surround.

Fig. 25 - Remaoving the window-raising mechanism fram a front doar

Fig. 27 - Removing the metal frame fram a side window
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oy ! — remove the screws which secure the wing to the
. chassis ;

— lift the front part of the wing by hand.

This will cause the welded joint on the scuttle to
crack ; if the joint fails to break, saw off the wing

along the welded [oint shown in Fig. 33,

Refitting the frent wing

Place the wing in position en the body and fit all
securing bolts,

Fig, 2B - Remowing a door window

4 - BODY REPAIRS

Removing a front wing

Slight dents in the wing caused by knocks or scrap-
ing can often be repaired without removing the

wing from the car.

When, however, more serious damage reqguires the

removal of the wing, proceed as follows

remove the doors

remcve the bumpers ;

750-11/31,

Fig. 30 - Correcting & badly-fitting dear taensure’ that the rubber
seal adequately excludes water and dust

Clean the members and then arcoweld the wing to
the scuttle (Fig. 35).

Fig. 29 - Checking the fit of the rubber door seal Radius the welded parts and re-paint as necessary.
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Rear Wings

The rear wings are welded over the whale joint
connecting them fo the body; they should be re-
placed in whele or in part according te circum-
stances.

Removing the bonnet and the luggage-compart-
ment lid

The remowval of these members is wvery esasy. It is
only necessary lo remove the screws securing them
to the body as shown in Fig. 3& and 37,

Fig. 31 - Correcting a warped door to ensure a close fit

Figures 38, 3%, 40, 41, 42 and 43 show wvaricus
coachwaork parts which can be supplied as body
spares,

5 - EQUIPMENT FOR BODY INSPECTION

A set of special teols has been designed for in-
spection purposes and to ensure that the body is
in good shape,

Fig. 32 - Stop red limiting the extent of door opening

The body must be inspected in all cases of damage
or collision {even if not serious) o as to locate
any possible twisting or bending of the attachiment
members securing the waricus mechanical units and
e facilitate any nacessary repairs,

Instructions for using the special tools and equip-
ment

Rest the body on the chassis 612351001 (Fig. 44)
and let it stand on the rear jacks 1 and the front
crossbeam 2, the latter serving merely 1o facilitate
the positioning of the bedy on the chassis,

Then adjust the rear jacks 1 unlil the rear-axle
differential tie-rad front attachment brackets engage
with the rods 3.

7s041/34

Fig. 33 - Deor hinges
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Fig, 34 - Glueing the rubber deor seal in position

Agjust the frant jacks 4 until the holes in the frame
side member ({which szerve to connect the sus-
pension arms) are in line with those on the lattice
members 5 mounted at the front of the chassis:
it should be remembered that there should be a
gap of 4 mm, per side between the supports [top
and baottom, front and rear) of the lattice members
an the chassis side beams and the chassis beams
itself,

During welding ocperations it is therefore necessary
to interpose B § plates 4 mm. thick.

Az the front jacks are raised it will be found that
the front lower chassiz side members will rise above
the cross-member 2; the body will then no longer
rest on the latter,

If the chassis is not twisted it will be possible to
insert the pins which fix the top rear-axle triangular
spar joint to the lattice member 6 and the pin which

Fig. 35 - The welding line at the junction of the wing and the scuttle

Fig. 3& - Remaving the bannet

fixes the engine/gear box rear brackst cross-member
te the vertical rod 7.

If it is found that the said pins cannot be inserted
the body will be twisted or deformed, and suitable

repairs will have to be made.

Fig. 45 and 4é show too! assemblies Mo 6123.91.002,
4123.92003 and 612321004 the use of which is

stated in the figure captions,

Fig. 37 . Remowing the luggage compartment cover
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Fig. 38 - Spare parts to effect bedy repairs to the Glulietta Berling and ti.

TEG-11/40

Fig. 39 - Spare perts lo effect body repairs to the Giulictla Berlina and Li
Mate ; When ardering spare parts please refer to tables in the catalogue



Fig. 40 - Spare parts to effect body repairs to the Givlietta Sprint and Sprint Veloce

———— 50-110a2

Fig. 21 - Spare perts to effect body repairs to the Giulietta Sprint and Sprint Veloce
MNote : When crdering spare parts please refer to tables in the catalogue
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Fig. 43 - Spare parts tc effect bedy repairs te the Giullatla Spider and Spider Veloce

Fig. 43 - Spare parts lo effect body repairs te the Giulietta Spider ond Spider Veloce

Mote: When ordering spare parts plaase refer ta tables in the catalogus
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Fig. 44 - Complete chassis 12391001 arg the principal body dimensions to be consicered during
inspection

The distance, measured aver the longitudinal axis of the car, between the rear holes in the bottem
frame member (for the conrection te the front suspension arme) and the differantial tie-rod attachments :

A =

Figure 44 also shows the wvertical rods 8 which are
used to check vehicles with a 2200 mm. wheel-base.

The figures also include several major dimensions
with a view to facilitating a summary examination
of the body when the special equipment is not
available.

6 - WASHING AND CLEANING THE CAR

Washing : Frequent washing is one of the best ways
te preserve the paintwork. Only plain water should
be used; many commercial products of the shampoo
type are harmful to cellulose.

The car should preferably be washed with cool en-
gine and away from the direct rays of the sun,
The hbest method is to usze a sponge and a liberal
water supply followed by a drying rub with a cham-
ois leather.

Removal of dirt: If the coachwork is badly soiled
with grease, road tar and oil products, etc., they
must be removed with a solvent such as benzine.

Ordinary petrol should never be used as it com-
tains tetraethyl of lead which is poisonous.

Polishing cellulosed surfaces: A fine protective sur-
face can be cobtained by the application of a svitable

V1444 mm. for vehicles with 2380 mm. wheelbaze

! o12ed mm. for wehicles with 2200 mm. wheelbase

polish at least once a year ar preferably twice; be-
fore applying the polish remove all dirt from the
coachwork and wash the car carefully as described
above.

The type of polish used should be chosen with care ;
highly abrasive (abrasive pastes, etc.) corrosive
(containing nitrocellulosze solvents or plastifiers) or
over-greasy (wax) products must not be uszed.

The methods of application are wvsually supplied
with the polish. As 3 general rule the polish should
be spread on with light pressure; the final shine
is then obtained by a brisk rubbing with another
clean cotten rag.

Cleaning fabric and plastic uphelstery and carpets:
When cleaning upholstery, carpets, the dashboard,
ets,, use suitable solvents of terpentine type. Or
dinary petrol must nct be used as it contains te-
traethyl of lead which is poisonous and less easily
dried.

Woaolen carpets must be washed with standard com-
mercial detergents or dry-cleaned with trichlore-
ethylene.

Rubber carpets should be cleaned with suitable com-
mercial products which revive the colour and the
shine.
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Fig. 45 - Tool assembly Mo, &12391002 for checking rear and lateral
engine/gesr-oox  mounting points

Cleaning chromium-plating: Chromium-plating must
be cleaned with suitable commercial products,
Take care that the product selected iz not excessi-

vely abrasive or corrosive,

It is adwvisable to protect chromiuvm-plating with wax
or resin base products. Such products must, of course
be absclutely transparent and allow the natural

prightness of the chromium-plating te remain visible,

This protective treatment should be given once or
twice a wyear and should be preceded by careful
cleaning and after having removed the old pro-
tective coating. In this way the chromium-plating
will retain its perfect finish for many years,

Cleaning and protectig the under-surfaces of the car

After carefully washing the under-surfaces of the car,

they should be sprayed with a water-repellant pro-

= TEm o 11as
Fig. 44 - Tool assembly Ma, 412391003 and Mo, 412391004 for
checking the peositicns of the steering-box and steering-arm bracket
: attachment points
A _ 4V 817 mm, for the Giulistta Sprint
_.I' 620 mm. far the Giulietta Berlina

duct which leaves a protective film. The efficiency
of the anti-drum paint applied particularly to reduce
noise and to prevent damage to the paint-woerk by sto-
nes threwn up under the mudguards must alse be
carefully checked.

Painting operations

When sheet metal members are damaged, or when
various parts of the body have to be touched up,

nitrocellulose enamel should be uwsed.

Rust preventive priming, stopping and underccats

may be of the nitro-synthetic or nitro-combined types.

These products can be allowed to dry under normal
atmospheric temperatures or by the use of infra-red

ray lamps.

Drying ovens at temperatures greater than &0°C
must not be used.
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PART 12

LUBRICATION AND MAINTENANCE

LUBRICATION INSTRUCTIONS

Fig. 1 Ervgine fubricatien crcwll duagrdm

1. il filler glug - 2. Gif intake from swmp, with straicec - 3. Gl purmp - 4. Qi filter - 5, Satety valve 6 Sy-pase valve which opens f filter
begomes clogged - F. Main il distribution pipe - 8. G0l tine o AMferwwikiopel comsnatt gearing - ® ol dines to camshafts - 100 Ol line o dis-
tributor  driving  gear - 11, Qi pressure  gauge

B



1 - ENGINE LUBRICATION

The engine is force-lubricated by means of a gear-
wheel pump installed at the front of the crankcase.

The pump is immersed in the sump oil and driven
By a peair of helical gear-wheels, aone of which is
keyed to-the front of the crankshaft.

There are no pressure-regulating wvalves on the oil
circuit ather than the safety valve on the pump body.

The maximum permissible oil pressure is 4.5 to 5
kg/em® (64 to 71 p.s.i.)

If the pressure drops below the following mini-

mum wvalues, the cause must be locsted al once:

— minimum pressure at maximum revs, with a heot
engine: 3.5 kgfem® (50 pus.i.)

— minimum pgressure when idling with a hot en-

giné: 0.5 to - kg/cm? (7 to 14 p.s.il).

CHANGING THE ENGINE OIL

In the case of a new or re-built engine, the sumg
should be drained and refilled more frequently
than is necessary after the engines has been pro-
perly run in. The recommended oil ﬂﬁanges are as
follows :

1st - after the first 800 krm. (500 miles)

Znd - after 2000 km. (1250 miles)

3ra - after 4000 ke, (2500 miles)

Ath - then after every 4000 km. (2500 miles).

The oil filter cartridge (with « Fispa » filter) must
be replaced after the first 4000 km. {2500 miles)
and then after every 4000 km. (2500 miles),

With « Fram » filters the cartridge should he care-
fully washed, after the first 4000 km. (2500 miles)
and then after every 4000 km. (2500 miles) when
changing the engine oil.

User are reminded that the periodic replacement or
washing of filter cartridges, and the perfect clean-
liness and careful fitting of the filter, are essential
tactors in trouble-free engine operation,

2 - GEMERAL LUBRICATICON

The various parts of the car must be lubricated as
shown in Fig, 2.

The following SHELL or AGIP lubricants are recom-
mended :

Engine {All cars but Sprint Veloce and Spider Ve-
lace) :

— BP Energol Visco-Static
— Shell X 100 M.O. 20 W 40

Engine {QOnly for Sprint Veloce and Spider Velocs
cars) :

\ BP Energol Motor Qil SAE 40

above 10°C (50 °F)
-f' Shell X 100 M.O. 40

\ BP Energol Motor Oil SAE 30

above 10°C (50 °F)
{ Shell ¥ 100 M.O. 30

Y BP Energcl Gear Qil SAE 20

Gear-box
! Shell Dentax 90

Lifferantial \ BP Energol Gear Oil EP-SAE 90

and Steering box ! Shell Spirax 70 EP

Ball joint on front a2nd rear
suspension angd steering arms
Front suspension arm ping
Universal joints on propeller

shaft

. Energreaze A 1
.\ Shell Retinax G

Front-wheel bearings BP Energrease L 3
Girling Brake Fluid

Shell Denax B70 R 1

Brake circuit feed tank

\ Energal 5A Light

Shock-absorbers 3
{ Shell Donax & 1

3 - SPECIAL INSTRUCTIONS FOR THE USE OF
ENERGOL VISCO-STATIC OIL

BF Energol Visco-Static engine oil has a wvery high
detergent capacity : when it is used in engines which
have already operated with other types of oil the
undernoted instructions must be carefully observed,

This iz necessary because when subjected to the
action of detergents, any carbon deposits adhering
to the various parts of the engine tend to break away
and can quickly clog the oil filter with consequent
damage to the crankshaft and connecting-rod bear-
ings and to other parts lubricated by the circulating
ail,

1) Draining off the ald eil

— Run the engine until its normal working tem-
perature is reached ;
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—ummn  EVERY 800 KM

@— @—l—]—d— EVERY 2000 KM

(s g - —dfumm EVERY 4000 KM
@_ @ = — @ dmmm EVERY 8000 KM

Fig. 2 - General lubrication diagram

Periodical lubrication

Evory BOD km. [approximataly 500 miles)

1 - Check the angine-cil level

Every 2000 km. [approx. 1250 miles)

2 - Lubricate top and bottam ball joints of steering knuckle

3 - Lubricate connecting balt arms of front and rear suspensions
4 - Lubricate universal joints of propeller shaft

5 - Lubricate ball joints of steering system rods

Evary 4000 km. {spprox. 2500 miles})

& - Change the engine oil e
Supply with lubricant or grease the following parts; Alfawiki.nl

T -
B -
-
10 -
11 -
12 -

13 -

#o-nfz

Igniticn distributor (see Part 10}
Gear-box

Rear axle casing

Sleering bhox

Generator {see Part 10)

Clutch controls, hand-brake cantrals, hydravlic-brake controls and
carburettar linkage
Brake system feeding tank

- Hinges and locks of doors and hoods

Every BOOO km (approx. 3000 miles)

4 -
15 -

Change the oil in the gearbex and in the rear axle casing
Grease bearings of frant wheels



2)

3)

Raize the front of car a few inches te facili-
tate the comglete draining of oil ;

Drain the oil fram the sump;

Dismantle the filter and empty it of oil and
sludge ;

Examine the filtering element, which should
be in perfect condition. If not, either replace
the cartridge (in the case of the Fram filter
with cardboard cartridge) or wash the felt
filtering element (in the case of the Fispa fil-
ter with a felt element)

Fill up with Visco-Static oil
Subsitution

— After 200/500 km. {(125/300 miles) accord-
ing to the total mileage covered by the veh-
icles, empty the sump and filter as described
in 1. above. Cars which have done mare than

30,000 km. (approximately 20,000 miles)

PERIODICAL

EVERY 800 KM. [approx, 500 miles)

1)

Check the level of the engine oil (see Fig. 2).

Check the level of the water in the radiator. Spe-
cial instructions to he observed in
when de-scaling the radiator are given in Part 2,
Chapter 21,

winter and

Check the tyre pressures,

Part 9 sets out the proper inflation pressures,
describes the effects of running with excessively
or insufficiently inflated tyres, and gives instruc-
tions for balancing wheels and tyres,

EVERY 2000 KM. {approx. 1250 miles)

d)

252

Check the level of the battery electralyte,

The electrolyte should not cover the top of the
battery plates by more than 1/4 in,; nor should
it leave the plates uncovered,

A method of checking the electrolyte level is
shown in Part 2,

Ways of prolonging battery life are described in
Part 10.

Wa

Al

B}

MA

must be filled up every 200 km. {125 miles)
while newer cars need filling only every 500
km. {300 miles),

- Replace the Fram filter or carefully wash the
filtering element in the Fispa filter.

Fill up with fresh Visce-Static engine cil.

RMNING

While it is permissible to add ordinary oil (that
is, oil without detergents, or detergent oils made
by other firms) to an engine containing BP Ener
gol Visco-Static oil, it is quite inadvisable to add
BP Energol Visce-Static eil to engines containing
ordinary oil. This is because, 2s stated above, the
highly detergent action of Visco-Static could lead
to the rapid clogging onf the filter.

The aboxe warning regarding Visco-Static oil is
equally applicable to all other high detergent ca-
pacity oils now available on the market,

INTENANCE

EVERY 400 KM. [approx. 2500 miles)

4)

5)

)

7}

Lukricate the car as shown in Fig. 2.

Check the wvalve clearances and adjust if neces-
sary. Valve clearance data and adjustment instuc-
tions are given in Part 2,

Perfect valve clearances mean ideal engine per-
formance and long wvalve-seat life,

Adjust spark-plug gaps and remove carbon de-
posits. Part 2 shows how to check this important
piece of equipment and keep it efficient.

Adijust the distributor contact gap. See Part 2 and
Fart 10 for instructions in this connectian.

Adjust the tension of the belt driving the fan ang
the generator.

Correct belt tension is essential, as too tight a
belt may damage the generator bearing, while
too slack a belt will cause the generstor to slip
with the result that it will fail to charge the kat
tery properly.

Part 2 shows the method of adjusting belt ten-
sion and gives the appropriate data.
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4 EVERY BOD KM

@— dum— EVERY 2000 KM

< EVERY 4000 KM

Fig. 2 - General maintenance diagram

Every BOO km. {approx. 500 miles) 4 - Check walve clearances and adjust as necessary

5 - Check and adjust sparking-plug electrode gaps and remove
any carbon deposits

& - Adjust the distributor contact gap

= = Check the engine aillevel
1 - Check the radiator water-level
2 - Check the byre pressures

= 7 - Adjust the generator and fan-belt tension
Every 2000 km. (approx, 1250 miles) 8 - Inspect the generator and starter-mator brushes and
3 - Check the level of the battery electrolyte commutatar
Every 4000 km. {approx. 2500 miles) % - Chack the clutch pedal free travel
w - Lubricate the car as described in Fig. 2 10 - Check the level of the brake fluid in the feed tank

Jl"‘]r 7 ‘!é\ - s EVERY BOOD KM

750-121%

Every 8000 km. {approx, 5000 miles)
. - Lubricate the car as described in Fig. 2
11 - Fit mew sparking plugs or adjust the electrade gaps
12 - Clgan the fuel filters and the carburettor bowl
13 - Clean the air filter
14 - Check the front-wheel bearings for wear
15 - Check the steering-arm ball jeints for wear
16 - Check front-wheel taein
17 - Check the brake linings and shoes for wear
18 - Inspect the shock-absorbers

Mot : Some aof the above instructions must be carried out mare frequantly according Alfawakdznlof the year and according to the extent to which the car is used ; for example, the battery electro-
Iyte level sheuld be checked more often in summer, and the radiator water level more often when the car is used in mountainous or hilly country.



8)

?)

10)

Examine the generator brushes and commutatar.

The brushes must be perfectly clean, and must
slide freely in their seats; the sliding surface of
the commutator must be cleaned with a rag dip-
ped in petrol ; the brush pressure springs must
ke efficient.

Part 10 give suitable maintenance instructions,
for brushes and generator.

Adjust the free travel of the clutch pedal. Adjust-
ment details are given in Part 3.

Check the level of the brake fluid in the feed
tank. The oil level must never fall below the
quarter-full mark ; top up only with the recom-
mended type of fluid,

EVERY BOD KM. [ approx. 5000 miles)

— Lubricate the car as shown in Fig. 2.

1)

12)

13}

14)

15}

16]

17)

18)

Alfawiki.nl

Fit new sparking plugs if necessary, and in any
event adjust the electrode gaps.

Clean out the fuel filters and bowl. This must be
done frequently if necessary.

The appropriate instructions are given in Part 2,
Clean the air filter (see Part 2).

Check the play in the front-wheel bearing {see
Part ).

Check the .wear in the steering-arm ball-joints
(see Part 7).

Check front wheel toe-in (see Part 7).

Check the brake-linings and shoes for wear {see
Part 8).

Inspect the shock-absorbers (see Part 5).
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ACCESSORIES
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PART

13

ACCESSORIES

1 - ELECTRIC HORN

Description

The main components of the Marelli horn are

— the diaphragm which is caused to vibrate by the
electromagnet and which emits the sound;

750-13/1

Fig. 1 - The electric wiring diagram of the Marelli alectric harn

1. Battery - 2. Push-butten - 3. Eleclromagnetic care - 4, Electromag-

net armature - 5. Electromagnet eoll - 6. Circuit breaker - 7. Cant.

act sping - 8. Leaf spring - 9. Condenser - 10, Diaphragm - 11. Loud-
spEaker cone

" 750132

Fig. 2 - The Marzlli electric horn

— the electromagnet designed to cause the dia-
ghragm to vibrate,

The diagram in Fig. 1 clearly shows the operation of
the horn; by closing the circuit (in practice effected
by pressing on the horn ring on the steering-wheel)
a magnetic field is created by means of the electro-
magnetic which then attracts the armature 4 connected
to the diaphragm 10.

By moving towards the electromagnet, the armature
operates the circuit-breaker 6 in such a way as to open
the electric circuit; the magnetic effect then fails and
the armature returns to its initial position.

When the armature thus returns to its original po-
sition, the circuit-breaker contacts close and restore
current to the circuit. The cycle is then repeated.

The very frequent repetition of the opening and clos-
ing of the electromagnetic circuit causes the diaghragm
to vibrate and the horn to sound. The tone of the horn
depends on the frequency of the oscillations.
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Fig. 3 - An exnloded wiew of

How to trace faults

If the horn does not wark, the defect may be due to
the following causes:

— a damaged horn ;
— broken electric leads ;
— a faulty earth connection ;

— irregular closing of the earth circuit through faulty

operation of the horn ring on the steering-wheel.

Causes of damage to the horn may be as follows:

excessive wear of the electromagnet contats ;
— broken ar burned-out windings or connecticns ;
— deformation or breakage of the diaghragm.

As a general rule the latter three cases of damage

require the horn to be discarded and replaced.

TE0-13/3

the Marelli slestric horn

When the circuit-breaker contacts wear or corrosion is
not excessive, the contacts may be cleaned with a

fine file and re-set by means of the adjusting screw.

After checking to ensure that the horn itself is in work-

ing order, the related eguipment should be examined.

— First check, using a test bulb, that current is reach-
ing the horn. If the bulb lights up, the troukle
will lie between the horn and the harn ring ;

— by earthing the other terminal with a suitable lead,
the horn should sound ;

— If the horn then sounds, check the horn eguip-
ment on the steering column.

Causes of faulty operation of the horn may be a
broken wire or poor contact between the terminal
strip and the steering column surface due to dirt or
oxidation. When the horn emits an irregular sound
after the said contacts have been cleaned, alter the

setting of the adjusting screw.
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Fig. 4 - Diagram of the electric circuit and of the end-of-stroke stop
an the Marelli windscreen wiper, madel TGE 41 A

1. Contrel switch shoe - 20 Crank pin - 3, Push-bullen - 4. Commu
tator - 5. End-cf-stroke switch - &0 End-cf-stroke wirding - 7. Shunt
winding - B, Saries windings - 9. Battery

2 - MARELLI WINDSCREEN WIPER, MODEL
TGE-41 A

Description and operation

This wiper consists of a mator the rotary action of
which — after suitable speed reduction — is trans-
mitted to a crankshaft and from the crankshaft to the
levers which actuate the wiper blades. The unit is
provided with a blade end-of-stroke device ensuring

perfect visibility to the driver.

Diagram 4 shows the electric circuit with the wiper
end-off-stroke stop device,

Commutator 4 {main switch) is closed in the dia-
gram ; current passes through the commutator and the

windscreen wiper operates.

In this way the end-of-travel switch 5 remains cut out
of the fead circuit and is therefore independent of the

position of shos 1 in relation to the push-button 3,

When the commutator 4 is opened, the motor remains
fed by the switch 5 until the mement when the latter
opens under the action of the shoe 1. The feed to the
maotor is therefare cut off only at the instant when the

wiper blades reach the end of their operating stroks.

In order to gprevent the wiper blades fram travelling
beyond the said limit by the force of inertia, an elec-
trical braking device is- provided for the armature.
This is effected by adding a third winding & to the
two orthodox field windings,

The operation of the commutator 4 (in addition to
opening the main circuit) causes the third winding

& in parallel with winding 7 to come into operaticn.

The greater field excitation caused by the intervention
of the third winding é and greater amount of cur-
rent which passes through the winding 8 togsther
determine a reduction of the speed of rotation of the

motor without any reduction of the torque.

At a second stage, at the instant when the end-of-
travel switch 5§ opans, the motor acts as a dynameo
(the braking winding also operates as a loading resi-
stance) and the kinstic energy is transformed into
heat with a considerable braking torque as a result
of which the maoter {and thereby the wiper blades)

stop almaost intantaneously.

Tracing faults in operation

Such faults may be causes by
— incorrect fitting to the body ;
— an inefficient motor induction unit.

Incerrect fitting te the car body can lead to the bwist-
ing of the carrying plate for the windscreen wiper
unit; this in turn will prevent the free maovement of

the rods driving the arms.

It can cause uneven mowvement of the wiper blades
on the shafts; the escillation angle of the shafts is
1157,

In like manner, incorrect fitting of the blades on the

shaft ¢an cause blade flutter at the windscreen ed-

750-13/5
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Fig. & - Tha Marelli TGE 41 A windicreen winer unit

ges ; this flutter is accompanied by shocks to the gear
wheels and the possibility of the blades stopping in a
position where the driving metor remains under cur-
rent although operating the switch, since the end-
of-stroke shoe has nol yet opened the feed circuit.

In such cases, in order to avoid burning out the ma-
tar (and as it is not sufficient to place the switch in the
@ stop » position) it will be necessary to disconnect

the lead to the positive terminal,

It the windscreen wiper unit has to be removed from
the car body, care should ke taken when refitting it
to make sure that the following instructions are ob-
served !

— rubkber water seals : these seals must be fitted over
the pins and caused to adhere to the body so a:
te constitute water-proof joints ;

— nuts far lecking the pins: thess nuts should be
tightened sufficiently but not excessively or the
rubber sesls will become damaged ;

— the wiper blades must be fitted while taking care
that they are fully pressed home on the taper end
and well tightened, as any slackness can cauze the
windscreen wiper to stop in a position that will
cause the armature to burn cut for the above-

mentionad reasons ;

— the pressure of the blade on the glass ([ measured
betwean the glass and the edge of the steel wip-
er back} must be 225 grams;

— the moter bracket must be tightened in pasition

without causing any deformation of the bracket ;

— if the connections are properly made, cperation of
the switch will cause the mator to stop in such
a way that the wiper blades stop in the « st rest »

position.

I the windscreen wiper is properly and completely

assembled, any trouble which still persists must be
lcoked for in the motor,

The spring clig an the crank-gin must then be unhack-
ed and — after removal of the lever — the maotor
must be removed trom its bracket and inspected. As

a general rule the wiper motor should be replaced.

One cause of faulty wiper operation (due to exces-
sive wear ) is the result of an excessively sharp angle
of inclination of the wipers in relation to the surface
ot the glass. In this case, and in order to prevent the
metal membkers which hold the rubber blades from
rubbing against the window surfece and this cause
any grooving which cannot possibly be removed, re-
place the blades complete.,

3 - AVOG WINDSCREEN WIPER

Description and operation

The electric circuit diagram is shown in fig. 7 which

glso shows the end-of-stroke stop device,

By closing the switch 1, the motar 2 is fed via ter
minal 3.

160-13/7

Fig. 7 - Diagram of the electric circuit and of the end-cftravel stop
device on the AVOG windscresrn wiper

V. Swiwch - 2. Electric mator - 3. Terminal - 4. Endeftravel stop

device - 5. Armature - &, frake shoe - 7. Contact peint - 8. Centast

Faint return spring - ¥. Cam operating the contact peint - 10, Spring
centacts - 11, Braking shos return spring - 120 Battery

Alfawiki.nl
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Fig. 8 - The Awvog windscreen wiper metar

The wiper parking unit 4, while continuing to ope-
rate mechanically, remains ineffective in practice,

When current is fed to the motor, the armature 5
is attracted by the magnetism created in the stator
pole-piece and thereby frees the rotor from the break-
ing effect of the shos 6.

The automatic parking arrangement — after switch
1 is opened — takes effect as a result of the break-
ing of the circuit by the metal contact point 7 which,
under the influence of the spring 8, fellows the cont
our of the cam @ fitted on the mator speed-reduction
shaft ; it is therefore synchronised with the movement
of the wipers.

When switch 1 is opened, the motor continues to cpe-
rate since current is fed to it by spring contacts 10
and the contact point 7 until the contact point —
following the contour of the cam 9 — moves away
frem the spring contacts and thereby breaks the circuit.

Af the same time, and as the attraction of the mag-
netic field an the armature 5 cesses, the shoe &, un-
der the action of the spring 11, rubs on the rotor and
aguickly stops the mator,

Fig. # - The Avog windscreen wiper unit

Maintenance

Particular care must be taken to prevent oil from
reaching the outer surface of the rotor, as this would
reduce the braking effect of shoe, thus permitting the
rotor to continue spinning by inertia and causing the
stopping zone to pass beyond the cam, thus clesing
the circuit between the contact point 7 and the spring
contacts 10, and starting up the motor,

If that happens it will be impossible to stop the mo-
tor. & similar problem arises if the brake shas is worn
or if only & small shoe area rubs on the rotor.

This trouble is particularly noticeable when the mo-
tor cperates at maximum speed, that is, when the
windscreen is wery wel and when the motor ope-
rates under a high voltage of 14-15 V.

The position in which the cam is fitted to the motor
shaft must be very carsfully determined, as any slip
results in an alteration in the stopping position,

4 - SWF WINDSCREEN WIPER, MODEL B5W

Description and operation

The diagram in fig. 10 shows the electric circuit in
respect of the mator.

By clesing the switch circuit 1 wvia the terminal 10,
the electromagnet 2 is excited and attrscts the arma-
ture 3 which, by means of a rod attached to the plate
4, releases the steel band 5 which acts as a brake and
thus frees the rotor from the braking action. At the
same time the contacts 7 close and the motor starts ug.

By opening the switch 1 the electromagnet 2 is de-
excited but the molor continues to rotate until the
cam 8, keyed onto the projecting shaft in such a po-
sition as to stop the wiper blade in the desired po-
siticn, prevents the plate 4, under the influence of
the spring 9, from opening the contact 7. In this way
the current supply to the motor is discontinued. At
the same time, the band brake 5 stops the rotor and
eliminates any possibility of its continuing to rotate
by inertiz or its coming to a stop in any other position
than the desired one.

If the motor fails to stop, the cause may lie in a
broken band brake or in its defective braking action
due either to stretching of the band itself or to grease
on the braking sections ; in this case it will be found
that the wiper tends to slow down in the stopping
zone but then recovers its normal operating speed ;
this is because the inertia of the rotating mass is suf-
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Fig. 10 - Diagram of the electric circuit and the and-efitrevel device
in respect of the SWF medel BEW windscraen wiper

1. Switch - 2, Electromagnat - 3. Armature - 4. Plate - 5, Band hrake -
& PFin on plate 4 - 7. Contacts - B, Cam - 9. Raturs spring - 10, Tar-
minal plate - 11, Battery

ficient to overcome the stopping zone on the cam and
as a result, when the contact 7 claoses, the motor re-
sumes operation.

It the wiper driving spindle becomes discannected it
is possible that the stem itself will stick and that the
motor will be locked in other than the « ston » po-
sition ; it will then be necessary to cut off the current
supply to the positive terminal immediately in order
to prevent the motor from burning out; it is not suf.
ficient merely to open the control switch.

5 - PANEL INSTRUMENTS
A) ON THE GIULIETTA BERLINA AND t.i.

The instruments on the panel proper (see Fig, 13 and
14) are:

A speedometer: the scale is greduated from 20 to
140 km/h (Berlina cars) and frem 20 to 160 km/h
(t.i. cars) and shows the maximum speed limit which
must nat be excesded in the various gears after the
running-in period,

A total mileage indicator

A tripping mileage indicator: this device car quickly
be reset at zero by means of the appropriate flexible
contral.

7B@-13{11,

Fig. 11 - 3WF windscreen wiper maotor, model BSW

A petrol level gauge with a low-level tell-tale: this
gauge operales only when the ignition is switched
on with the appropriate key. The red tell-tale lamp
lights up when the fusl level in the tank is down
to &/7 litres,

An oil-pressure gauge

A red tell-tale, located in the centre of the speed-
ometer dial, which lights ug when the direction-
indicators are working.

The instrument panel is lit by a 2.5 W bulb located
in the centre of the speedometer dial,

BE) ON THE GIULIETTA SPRINT AND SPIDER

The Giulietta Sprint and Spider have the same instru-
ments at those described above, but they are located
in separate frames. In this case an engine speed indi-
cater and an oil & water temperature gauges are also
fitted (zee Fig. 15).

6 - LIGHTING EQUIPMENT

The lighting equipment comprises the twe head-
lamps with double filament bulbs (45 W for the

750-13/12

Fig -12 - SWF windscroan wiper unit, model B3W
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Fig. 13 - Giulietta Berling and i, instrument panal

main heam and 40 W for the dipped beam]), front
parking and direction indicatar lamps, triple-unit rear
side lamps {parking lamp, direction-indicator lamp
and « stop » lamp), a reversing lamp, a rear number-
plate lamp, an instrument-panel lamo and a ceiling
lamp.

The side and head-lamps (dipped and main beam)
and the number-plate lamp are operated by & switch
an the dash-poard ; a green tell-tale glows when they
are switched on,

When the switch is moved to its first position the
frant and rear parking-lamps and the number-plate
lamps are switched on.

With the switch in the second position, and with the
dip-switch in the normal position (i.e. when tha lav-
er heneath the steering-whesl is in the lop position)
the dipped headlamp filaments are lighted. To switch
on the main beam this lever should be turned down-
wards.

The secondary frant lamps {white glass) for town-
driving and direction indication are fitted with double-
filament bulbs (5 W for town-driving and 20 W for
the flashing direction-indicators ),

750:13{14.

Fig. 14 - Rear wview of the Giulietta Berling and bi. instrument panel

1. Enurled retaining nut - 20 Terminal for the flexible speedometer

sabile - 3, Terminal for the cilpressure tube - 4, Flexible control for

resetting trip mileage indicater - 5. Electric terminal for the oil

gauge - &, Electric terminal for the fuel level indicator - 7. Electriz

tarminal far the low-level telltale - 8, Lamp-helder for nanel lighting
bl - 9. Direction indicater tell-tale

The rear side-lamps each contain thres bulbs as fol-
lows

1) the top (direction-indicatar) bulb is protected
with a grange-coloured glass and consumes 200 W,

21 the second or centre double filament bulb {under
red glass) has a 5 W filament for parking and a
20 W filament which lights ug when the car brakes

are applied.

750-13/18

Fig. 15 - Giulietta Spring instrument panal

. Unit containing the il water temperature gauge, the petrol
gauge, head-lamp telltale, dirsction-indizator telltale and petrel low-
level telltale - 2. Engine speed ingicator and oil pressure gauge -

1. Speadomater, dyname telltals, heater tell-tale

23 the third bulb, zlso under 3 orange coloured glass,
has a 20 W filament which lights up when rever-
se gear is engaged.

The front and rear direction-indicator winking lamps
are operated by means of a two-position switch fitted
beneath the steering wheel, A iell-tale on the instru.
ment panel glows when this contrel is in operation.

Two additional winking lamps with 5 W bulbs are
also located at the side of the car.

Fig. 16 -

1. Lewer to open the lamg - 20 Adjusting screw for beam adjustment

Head:lamp
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780-13/17

Fig. 17 . Exploded wiew of a headlams

The numker-plate lamp fixed to the centre of the lug-
gage compartment comprises 2 x5 W bulbs. These
two bulbs illuminste the bast interiar through a suit-
able orifice in the lid.

& ceiling light with built-in switch is fitted in the cen-
tre of the car and uses a 5 'W bulk.

The instrument panel is lit by a 2.5 W bulb for which
the switch is located beneath the dashbhoard,

Replacing head-lamp bulbs

First . of all remove the pressurefitted reflector rim :
the lever located at the bottom of the lamp case
should then be moved oubwards through $0°; the re-
flector can now be drawn off, Lastly pull off the spring
which fizes the |an1p~hu::-|dr.'r te the reflector and take
aut the bulb {Fig., 143,

WARNING :

— Whenever bulbs are replaced, the new ones must
always be of the same type. More powerful bulbs
mean a current consumption beyond the charging
capacity of the dynameo, and would lead to the
graclual discharge of the hattery,

— When reassembling the reflector take care that
the mirror surface is not touched or soiled in any
way.

Cleaning should only be attempted with either an
air blast or a feather duster.

Head-lamp beam adjustment

When lamps have been remaoved from the hadywaork,
they should be aligned in the fallawing way after
refitting (Fig. 18):

— position the car an level ground 5 m. [ 18 ft.) for
cars with normal headlamps and 10 m. (32 ft.)
for cars with asymmetrical headlamps, from a
white screen or a light-coloured wall, making sure
that the centre line of the car is at right angles to
the screen ;

— draw a vertical line on the screen in ling with the
vertical centreline of the car and make four cros-
ses according the following dimensions .

Mormal headlamps

A B

m.
Berlina and t.i Frami g 1.20 0.63-0.64
sorint and Sprint Vel . ; 1.20 0.60-0.63
Spider and Spidsr Vel. . | 1.20 0.58-0.60
C ] |
m. m. m.
Barlina and t.i. 0.,31-0.32 0.77-0.78 5
Sprint and Sprint Vel. 0.53-055 0.70-0.71 g
spider and Spider Vel, 0.45-0.57 0.44-0.45 5

Fig. 18 . Headlamp beam checking arrangement

al Beam diagram with normal head-lamps

2] Beamn diagram with asymmetrical head-lamps
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{:E 750-13/3

Fig., 19 - Baploded wiew of the secondary front laomps

Asymmetrical headlamps

A B

m. m.

Berlina and bl 0o i S 1.20 0.73
Eprint and Sprint Vel . . . 1.20 .44
Spider and 3Spider Vel . . . 1.20 0.40
C o |

m. . .

Berlina and t.i. i : . 053 077078 10
Sprint and Sprint Vel. . 030 047049 10
Spider and Spider Wel. . 026 081042 10

Any necessary correction should be made by means
of the three screws located on the reflector rim
{Fig. 16).

Secondary lamps

When it is necessary to replace a bulb in a secondary
front lamp (i.e. a parking and direction-indicator lamp
the plastic cover should first be taken off by removing
screws fixing it to the lamp body,

The same instruction applies in the case of the rear
lamps [i.e. those containing three bulbs for parking,
direction-indicator, stopping and rewversing.

F‘g. ) - The rear lamps

7501331

Fig. 21 - Exploded view cof the rear lamp unit

7 - HEATING AND VENTILATION EQUIPMENT

BERLINA AND T.I. CARS
Ventilation

Matural ventilation is contralled by knob 7 on which
is marked the letter A (fig. 227

When the knob is pulled out as far as it will go, the
butterfly wvalve controlling the air inlet is closed and
no air can enter the car; conversely, when the knob
is in the «in» position the wvalve iz open and air
enters the car via the heat exchanger 2 and the wind-
screen air ducts,

Forced ventilation is ensured by the fan 1 at the front
end of the air inlet pipe ; switch 5 starts the fan me-
tor, and the latter blows air inte the car. At speeds
above 50-60 Km/hour (30-35 m.p.h.) the fan motor
may be switched off, as the dynamic air flow iz suf-
ficient to ensure adequate ventilation.

Heating

To direct hot air inside the car, pull cut knoh 8
marked with the letter T. This cpens the thermastatic

b

valve 9 and allows hot water to flow through the
heat exchanger 2 located below the dash-board, The
thermaostat in the thermostatic valve 9 controls the flow
ot water gver the heat sxchanger and keeps the air
temperature uniform irrespective of changes in the

temperature of the engine cocling water.

The heated air enters the car through ducts fitted at
the bottom of the swindshield and through & duct on
the heat exchangar unit which can be opened ar closed
at will by means of the shutter 3. Adjusting the
position of knob 8 { marked T) contral the temperature
of the air entering the car,
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Fig. 23 - Diegram showing the heating and air-conditioning eouipment en the Giulistta Berling and b

1. Fan moter set - 2. Heat exchanger - 3, Shutter of air fow lower port -
6. Motor insert telltale - 7. Throttle contrel knob ruling air inlet in the cor (A0 -

to heat axchanger (T)

Equipment central

Te admit hot air:

— pull out knoh 8 (T} &s far as necessary;

- keep knob 7 (A} pushed in, and switch on the
fan (switch 5} ;

— close the shutter 3 if hot air is to be dirscted anly
into the windshield ; open the shutter if het air
is also needed to heat the car interior,

To admit cold air;

— keep knob (8) {T) closed, and switch an the fan

{switch 5.

SPRINT, SPIDER, SPRINT VELOCE AND SPIDER VELOCE
CAR

The heater unit consist of a radiator-and - fan unit
and air intake and distribution ducts. As the heat

4, Air flow ducts en the windshield 5. Fan motor switch -
B, Control knob of tharmostatic valve admitting water

- @ Tharmaostatic walve

source the system uses part of the hat water from
the engine, and & suitable low-consumption electric
motor drives the fan.

To operate the heating system

— apen the tap 7 sdmitting hot water from the en-
aine ;

— switch on the fan metor by turning the control
knob in & clockwize direction ; it should be rem-
embered that when the knob is turned to its
initial pasition the fan motor runs at its maximuem
speed (the tell-tale 3, indicates that the fan motor
iz on}; turning the contrel knob further to the
right brings an adjusting rheostal inte mlay and
gradually reduces the fan motor speed ;

— when knob 4 is pulled out, the butterfly valve is
cpened and air admitted from cutside the car
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Fig. 23 - Diagram showing the heating and

air-canditioning  equipment on the  Giulietta  Sprint

1. kadiglerand-fan unit - 2. Far moter control knob - B, Fan moter tell-tale < 4, Air inlet contral knob - 5, Adr inlet contral lever - & Adr
supply o the windsereen - ¥, Tap admitting het water to the radiatorand fam unit - 8. Air intake at the fronl of the car

passes over the heat exchanger whers it is warmed
and directed onto the windshield and (if the
shutters on the main duct are cpened) into the
car itself ;

— when the car iz travelling at speed the fan motor
may he switchea off,
The ventilating system

Fresh air for ventilation purposes enters the system
at the front of the car via two ducts, one of which
leads lo the heat exchanger; the quantity of air
admitted is contrelled by opening or clesing the
shutters beneath the dash-board.

Forced circulation is obtained by putting the fan into
action, shutting of course the water tap.

Note: The hesting equipment an Sprint Veloce, and
Spider VWeloce is supplied only when specially ordered.

8 - WINDSCREEN WASHING UNIT

The windscreen washer consists, as shown in Fig. 24,

Alfawiki.nl

of a water tank, a pump and twao jet nozzles.

When the pump is operated two |ets of water are
directed onto the windscreen. The windscreen wipers
can then be started and the windscreen effectively
cleaned.

ig. 24 - Windscreen washer diagram

1. Tank - 2, Puma - 3. Jel nozzles
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