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LANCIA & C. INSTRUCTIONS FCR THE CARRYING OUT OF THE FIRST SERVICE COUPON AT 3000 to 3500
Fabbr ica Automobili

KM (1900 to 2200 MILES) AND OF THE SECOND SERVICE COUPON AT 6500 to 7000 KM
Torino = S,p.A.

(4000 to 4350 MILES) FOR THE FLAVIA WITH INJECTION ENGINE AND DERIVED MODELS

Printed in ltaly

1st Coupon
2nd Coupon

1. Road test of acceptance, In addition to the normal test, check the following instruments for

operationt fuel gauge, oil pressure gauge, oil low pressure warning light, fuel feed low
pressure warning light (orange), water temperature gauge, ammeter, speedometer = mile ré—
corder, revolution counter, electric éiock {Coupé only), hand brake warning light, alter=
nator warning light {which, with engine running, even at idling speed, must be off); more=
over, make sure that the air conditioning system is efficient

e o @ » 6 © 6 9 0 = & @& & 0 &

2, Check for posslble leaks. With engine running, check for possible leaksg

= 0ils from mechanical units, from engine=to=o0il cooler pipes, from oil filier, from oil
pressure gauge sending unit on the filter (Coupé only), from oil pressure gauge pipe and
from engine=to=injéction pump oil line;

~ coolant: from radiator, from water pump and cooling system hosss;

= petrol : from reservoir, from pump, from main filter, from fuel system pipes and connect=
jons,
In addition, check {with engine at rest) for possible leaks:

= brake fluid: from resérvoir, from master cylinder, from servo unit, from brake system pipes
and connections;

= windscreen washing fluid; from reservoir and from windscreen washer system pipes.

3. Drain the oil from engine, Arrange a suitable container and unscrew the oil drain plug, . . . .

4, Drain the oil from gearbox=propelling unit, Arrange a suitable container and unscrew the oil

drain PlUG & o o o o o o o o o 5 o 5 2 o 5 8 s o s o o & o o s ot o s s s st v e s 8 s

AIR CLEANER = IGNITION DISTRIBUTOR = SPARK PLUGS

5, Removal of air cleaner, ignition distributor and spark plugs, Open the bonnet, arrange protect

ions, lift off air cleaner, remove ignition distributor and spark plugs . . & o « o & a2 » o

6, Cleaning of air cleaner filtering element, Wash with petrol and carefully dry filtering element

With compressed 8ir o o o ¢« o s « o o s 2 6 o 6 6 s o s s s 0 5 8 6 o 5 s s s 8 6 ¢ 00 s o

7. Cleaning, adjustment and test on bench of ignitjon distributor, Clean the outside of distri=

butor body, remove the cap and clean the contact breaker assy, with petrol, remove the con-
tact assy,; if necessary, flatten the breaker points. Reassemble; set contact breaker
points gap to 0.45 + 0.08 mm (0,0177 + 0,0011 in.) and check for operation on test bench

(as instructed in Sketch AST 655 1) & 4 o o 4 o o o o o o 6 s o ¢ 6 o o a a s 6 6 8 6 8 6 o o

8, Testing of spark plugs on bench, As instructed in sketch AST 10971 | . . . ¢ ¢ 4o ¢ s c o 0 o o & &

OlL_FILTER

9, Disassembly of o0il filter body, Remove the oil filter cover, withdraw the element, drain the

oil from filter body {by means of a syringe), unscrew the centre stud and remove the filter
body, then,according to the case, operate as instructed under "a" or "b" , ., ., . ..

a) Wash the oil filter body with petrol and dry with compressed air; blow the filtering element

with compressed air, Refit, making sure that the cover gasket is in good conditions . , o .

b} Wash the oil filter body with petrol and dry with compressed air; replace the element, Refit .
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LANC!A & ¢
. INSTRUCTIONS FOR THE CARRYING FoTH : s
Fabbrica Automobili OUT OF THE FIRST SERVICE COUPOM AT 3000 to 3500 < <
Torino = S.p.A. KM (1900 to 2200 MILES) AND OF THE SECOMD SERVICE COUPOH AT 6500 to 7000 KM § §
(&) o
Printed in Italy (4000 to 4350 MILES) FOR THE FLAVIA VITH INJECTION ENGINE AND DERIVED MODELS b 2
~ o~
INJECTION PUMP  AND  INJECTORS
10. Injection pump . Clean the pump fuel inlet Filter .+ v v o v o o o o o o e o o o oo o oo slocenefoseen
11, lInjectors . Remove the injectors and, on tiie benct, disassemble them as instructed on page
22 of the Flavia with Injection Engine Repair Shop Manual; blow the injector bodies,
the connections and the filter seats with compressed air. Reassemble and check as
instructed in Sketch AST 1085 | v o s w v o v v v we e neeonnnennesenal Ol
12, Check of pump/butterfly valve synchronization . Check the synchronization between butterfly
lever and injection pump control lasver {as instructed on page 35 of the Flavia with
Injection Engine Repair Shop Manual) . . i 4 v s v ¢ o o 4 o ¢ o o o o o 0 s a s s 0o Jecoes .H?..
13. Tightening of fuel line connections and banjo bolts . Tighten: the banjo bolt of the electro=
valve fuel pipe connection, the injector fuel delivery pipe connections and the banjo
bolt on the injection pump . & v 4 o o 4 4 ¢ o ¢ o o o o s s e s s s s 6 8 o s 0 s oo Jeseos .N?..
MAIN FUEL FILTER
14, Clean the main fuel filter . Remove ihe bowl, withdraw the filtering element and blow with
low pressure compressed air, Reassemble ., . & ¢ ¢ v v v o o o o o o o o o o a s o o NO
15. Refit ignition distributor (without cap) and carry out the ignition timing, Check fan belt
for tension and radiator shutter for operation. . o o ¢« « o o o o o ¢ o« o s s s 2 o o o Josese] oese
LUBRICANTS (Engine=Propelling Unit}
16, Engine. Refit the engine 0il drain plug and replenish with fresh oil (MOBILOIL SPECIAL =~
ESSO EXTRA MOTOR OIL 10 W = 30 alternatively, according to which is available) ., . . ¢ leesee] soen
17. Gearbox=propelling unit , Refit the gearbox=propelling unit oil drain plug and replenish
with fresh oil {MOBILUBE GX 90 - £ESS0 GEAR OIL GX 90 alternatively, according to which
. NO
i @available) o u 4 o o o o 5 o o o 2 o o s s 6 s s s s e s s s e s s s s o s o 0 o s s Joseand cons
CYL IMDER HEADS
18. Check of cylinder heads for tighiness. Remove the front wheels, the front mudguard skirts
{545 bolts) and the cylinder head covers, Check cylinder heads for tightness (11 + 11 bolts)
NO
by using a torque spanner set to 6 mkg, {43 1b.ft.) v v v v 0 v o v v e v o b o 0 s fesnns]oanss
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LANCIA & C.
Fabbrica Automobili INSTRUCTIONS FOR THE CARRYING OUT OF THE FIRST SERVICE CQUPON AT 3000 to 3500 3 €
. a o
Torino = S.p.A, KM (1900 to 2200 MILES) AND OF THE SECOND SERVICE COUPON AT 6500 to 7000 KM § ‘§
] - R
IA; Printed in ltaly (4000 to 43S0)MILES FOR THE FLAVIA WITH INJECTION ENGINE AND DERIVED MODELS 2 &
19 ., Valve clearance adjustment . Remove the front wneels, the front mudguard skirts (5 + 5
bolts); set the valve clearance to 0,15 mm (0,006 "} for inlet valves and to 0,25 mm
{0,010 M) for exhaust valves, with engine cold and in the compression stroke, The
crankshaft rotation may be obtained by engaging a gear and then turning the wheel
hub flange on the adjustment side, while locking the opposite f1ange . o o o« o « » o o Joeeao § vous
AUTOMATIC ENRICHING DEVICE
20 . Check of endine starting and of automatic enriching device operation, Refit the cap to
the ignItlon distributor, refit spark plugs, start the engine and check the operation
of the automatic enriching device, making sure that at a temperature of 60° C (140° F)
the enriching device is off (see instructions given on page 40 of the Flavia with
Injection Engine Repair Shop Manual) . o 4 4 4 s 4 o o o o v o 6 8 o o 5 56 s o o o o s o ]escsaloosed
ENGINE _SLOW RUNM ING
2%, Adjustment of engine slow running , With warm enq.ne, act on the adjusting screw, screwing
it out to increase the engine speed and in to decrease it {slow running speeds 800 to
900 rePamMe) & ¢ o o o o 4 o o o s s o s s s s 5 e s o 6 6 s 0 s s s s s e oo e e beeoialeanss
COMPRESS { ONS
22., (Check of compressions {to be carried out with warm engine) . Remove spark plugs and check
compressions as instructed on page 01/5 of the Flavia Repair Shop Manual, Refit spark
i
PLUGS 4 4 o 4 o o o 4 5 o 6 6 o s s s s s s 6 a6 s s e s e e s s s e sa e e s e M.).
ELECTROVALVE = THERMOCONTACT
23 . (Check operation of engine starting electrovalve and thermocontact., Check both for opera=
tion and the electrovalve for sealing, as instructed on page 19 of the Flavia with
Injection Engine Repair Shop Manual o o 4 o o v o ¢ 4 o o 6 s o o o o 2 o 0 6 ¢ o o o o .@9.. caes
STEER ING BOX
24 , Adjustment of backlash between steering box worm and roller, Adjust the backlash between
worn and roller, as instructed on page 06/2 of the Flavia Repair Shop Manual ., . . , . .. ..&9. saeny
25 . Check of brake circuit {in the engine compartment), Check sealing of pipes, master cylinder,
connections on master and slave cylinders; check locking of master cylinder; check at-=
© tachments and pipes of vacuum System o ¢« « v o o o o c 6 o = o s o 6 ¢+ ¢ o 6 s 0 s o o socoel vone
el .
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LANCIA & c,

Fabbrica Automobili

INSTRUCTIONS FOR CARRYING OUT OF THE FIRST SERVICE COUPON AT 3000 to 3500
KM ( 1900 to 2200 MILES ) AND OF THE SECOND SERVICE COUPON AT 6500 TO 7000
Torino = 5,p.A,

. KM {4000 to 4350 MILES)FOR THE FLAVIA WITH INJECTION ENGINE AND DERIVED MODELS
Printed in italy

1st Coupon

2nd  Coupon

26. Check lockings {in the engine compariment) of: subframe, front suspension leaf spring and ine=
take manifold. Check tightness of: {2) bolis for subframe, {4) bolts for front suspension

leaf spring centre mounting, (8) bolts securing intake manifolds to cylinder heads, . . .

27. Refit air cleaner

LA A S e I I I D 2 K DR ST BT SRS S T S I I IR R Y BT BT S S Y I e

CLUTCH PEDAL =~ HAND BRAKE LEVER

28, Check clutch pedal for free travel and hand brake for operation . The clutch pedal free tra=
vel must be 20 to 25 mm (0,78 to 0,98" }; the adjustment is carried out by acting on the
end of the control cable, Check the hand brake lever travel: it is correct when the car

is braked after 3=4 teeth of the ratchet from the rest position {both for sedan and deri=

ved MOdBIS) 4 4 o 4 o o o o o o o « ¢ o s o o & o o o o o o e a2 s o s e s e s e s e e

STEER ING COLUMN

29, Check fixing of steering column onto dashboard: check tightness of steering column=to= dash=

board lower fixing bolts (6) 4 4 4 4 ¢ 4 o ¢ o o o o o 2 o o o s o o o 2 o s s s s s s o«

SUBFRAME

30. Check of subframe locking {bottom of car), Check tightness of: bolts {4) mounting subframe

onto body, nuts (12) securing centre and rear crossmembers to subframe, gearbox=propelling

unit rear mounting, screws and nuts (2 + 2) securing front stabilizer bar attachments , . .

FRONT _SUSPENS ION

31, Check of front suspension unit, Make sure that there are: the cotter pins on the upper and

lower arm shafts, the lock plates on the stabilizer bar end bracket nuts and on the con=
stant velocity joint mounting screws; check locking of shock absorber attachments and

InspethOPpOSSibIGOil1eak5.‘..........o-o................

FRONT BRAKES

32, Check locking of front brake pipes {bottom of car). Check brake hydraulic circuit, with locking

of connections on front brake calipers . ¢ o« 4 o o o o 5 o o 6 06 s o o 0 6 » o s ¢ o s s o o o

33, Check front brake friction pads for wear {min.thickness: 8 mm = 0.314") , , . ¢ & ¢ o ¢ ¢ o o «

STEERING JOINTS

34, Check of steering,rods and joints, Check tightness of steering coupling yoke clamp screw;

make sure there are the cotter pins on the steering arm nuts and on the steering rod ends;

also check steering shaft coupling and steering articulations . . . v ¢« ¢ ¢ 6o ¢ ¢ ¢ ¢ ¢ o &
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LANCITA & C.

Fabbrica Automobili
Torino = S.p.A. KM (1900 to 2200 MILES) AND OF THE SECOND SERVICE COUPON AT 6500 to 7000 KM

Printed in ltaly (4000 to 4350 MILES) FOR THE FLAVIA WITH INJECTION ENGINE AND DERIVED MODELS

INSTRUCTIONS FOR THE CARRYING OUT OF THE FIRST SERVICE COUPON AT 3000 to 3500

1st Coupon
2nd Coupon

35,

36,

37.

38,

39.

40,

41, Lights . Check operation of direction indicators, front and rear parking lights, back=up

42,

43,

EXHAUST PIPES

Check locking of exhaust manifolds and conditions of pipes

REAR SUSPENS ION

Check locking of: rear suspension, stabilizer bar, reaction bar. Check locking of rear

leaf springss bolts (4 + 4) securing front support brackets, nuis {4 + 4} securing
center mounting plates, bolts (4 + 4) securing rear supports; check locking of
shock=~absorber upper and lower attachments, of stabilizer bar and‘of reaction bar
as instructed on page 03/001 of the Flavia Repair Shop Manual; make sure that
there are the cottér pins on the leaf spring shackles and inspect shock absorbers
for oil leaks

REAR BRAKES

Check fixing of rear brake pipes and of hand brake cables ({bottom of car)., Check lock=

ing of rear brake caliper pipe connections and inspect for possible fluid leaks from
the brake system; check locking of hand brake cable anchorage fixing nuts .{2+2+2 ).

Grease cables and SheaveS, o 4 4 o o 4 o o ¢ o o o o o o o o o o o s s ¢« 5 ¢ s s o s s o

Check rear brake friction pads for wear, {min. thickness: 8 mm = 0,314 ") ., . . . ¢ o ¢ & &

Resetting of normal clearance between discs and hand brake friction pads. Remove rear wheels

and reset the normal clearance (0,1 mm = 0,0089 ") between discs and hand brake friction

pad braking surfaces, Refit rear wheels . o ¢ & o o o o ¢ o o o o ¢ s o o 6 6 6 ¢ s o o o

HEADLAMP AL IGNMENT

Check lighting and alignment of headlamps , As instructed in Sketch AST 436 1 for LUCAS or

Accessories , Check operation of horns, cigarette=lighter, windscreen washer and wipers

Instruments , Check fixing of: speedometer, revolution counter, oil pressure gauge, electric

CARELLO aligning devices; as imstructed on pages 07/3 and 07/1 of the Flavia Repair

Shop Manual, if such devices are not available.

LIGHTS = ACCESSORIES = INSTRUMENTS

and number plate lights, interior lights and front open~door marker lamps. « « o« o o & o
(with windscreen Wat) o o o 4 o o o o o o 2 o ¢ o s s o s o o o 2 a s s o e o o o a « s o

c1ock (COUPE ONLY) 4 v ¢ o o s o o o o o o o o o o o ¢ o o s o v s s s o s o 8 o o s oo

® + ¢ o o 2 s s ¢ e s s, 0 o o s o boeseccclecesy

® & & & & &2 e % o & © & & &+ O 8 & & & D S & 8 & & 6 5 & & 6 & & o & o 9 o fjes:c--~
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LANCIA & C,
INSTRUCTIONS FOR THE CARRYING OUT OF THE FIRST SERVICE COUPON AT 3000 to 3500

Fabbrica Automobili §_ §.
N KM (1900 to 2200 MILES) AND OF THE SECOND SERVICE COUPON AT 6500 to 7000 KM 3 3
Torino = S.p.A, o 3 =,
3
Printed in ltaly {4000 to 4350 MILES) FOR THE FLAVIA WITH INJECTION ENGINE AND DERIVED MODELS o & #
BODY
44, Check operation of: locks, window regulators, ventilator windows and handles; lubricate
dOOf"hinﬂeS 8 0 5 8 4 4 6 6 4 .+ 4 & 9 8 3 e 2 & . 3 e s 6 5 & % 0w 6 8 s 6 6 6 s 2 e @ R E Iy
45, Check tighiness of screws fixing door hinges, locks ané NaNdles o o o o o o o o o 8 o ¢ a o lecvee Joaone
46, Check opening and safety lock of luggage compariment 1ides « o o o o o s o 5 o o o o o o o o slevessed coce
47. Check fixing of rear bumper, rear number plate, and rear wheel rim moUldings . « o o o« o o o Joseccel coee
48, Check operation of fuel tank filler 1id 10CK 4 « o o o o o 2 ¢ o ¢ o ¢ o o o o o s o o o s s Joosees] anes
y

49, Check bonnet release linkage and safety latch; also check opening of air conditioning system

front air Int8Ke 4 4 4 o 4 4 o o o o o 6 ¢ o s o 8 2 6 o 6 6 0 06 0 s 0 s 80

e 2 o o ¢ o Jessoce] cevsy

50, Check fixing of front bumper, froni number plate and front wheel rim mouldings . o o o o o »

eossoe] saced

51, Check operation ofs front seat sliders, glove locker lid, sunvisors and rear=view mirror ., .

s2esee] s0esd

LEVELS = GREASING

52. Check levels, = 0il: engine, injection pump {level plug), gearbox=~propelling unit and
steering box = Brake fluid = Engine coolant = Windscreen washer fluid = Battery eleciro-

lyte, Lubricate battery terminals with petroleum jelly. « v o o ¢ o o o ¢ o o s s o » o

53, Greasing . Lubricate through the grease nipples provided (5 on steering side and 6 on op~
posite side); care must be taken to protect the brake discs in order to avoid smearing

ThemM o o o o o « o o o o ¢ c ¢ o o« s o o6 s 5 4 8 s 5 ¢ 6 0 4 ¢ o s o s ¢ a2 s ¢ 9 8 s o ¢ ofessssforssd

54, Check, and if necessary restore, tyre inflation pressure, including the spare one, Specified

pressure: 1.8 atm. (25,6 p.s,i.) front and rear, for sedan; 2 aim. (28,5 p.s.i.}), for

derived MOdelS . & & 4 « ¢ o o o - o « o 2 s 8 5 0 5 s 4 & s s 2 s s s s s s 4w s s s

IR ERY R

55, Road=test of resolution . o« 4 o« « o o o ¢ o ¢ o 5 ¢ o« o s o » o o o ¢ s 0 o 8 s 6 o o 6 3 s o locedefecsad
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FLAVIA WITH INJECTION ENGINE FOREWORD 1

FOREWORD

This publication aims at directing and
guiding all personnel employed in overhauling
and in repairing the Flavia cars equipped with

injection engines.

It deals with all the variants intrpo
duced on the conventional models of the Flavia
cars as a consequence of the fitting of t h e

new fuel indirect injection system.

In order to avoid, as far as possible,
consulting other publications, an appendixhas
been inserted at the end of the Manual, where
the checkings and the operations t o be
carried out for the valve and the ignition

timings are listed.

Still at the end of the Manual,and just
after the appendix, all workshop Sketches are
grouped.

A1l other subjects not pertaining to
the fuel system, which are not stated in this
Manual, are to be searched in the publications
dealing with the repairs on Flavia cars,letter-
press Nos. 8798769-8798780, according to whe-

ther they are sedans or derived models.




2 FUEL SYSTEM FLAVIA WITH INJECTION ENGINE
TOOL LIST

T O0O0OL LIST

The tools listed hereunder represent the minimum tool equipment
indispensable to carry out operations of normal maintenance,tune-up

and service coupons on cars equipped with injection engines.

QUTFIT 8016352

(Set of tools necessary for operations on the injection pump,fitted

to the car, carried out by Selling Agencies,Foreign Concessionaires,

Authorized Services):

8011354 Socket for injection pump fuel delivery valve
mounting ring nut

8013030 Connector for pressure gauge 8095452

8013351 Tool to hold fuel enriching device pushrod bush

8013352 Pin to lock injection pump control lever

8015364 Pointer to set butterfly valve control lever

8015365 Tool to set butterfly valve opening

8015366 Tool to adjust the length of butterfly valve-to-
injection pump lever connecting rod

8015384 Gauge to time injection pump

8095452 Pressure gauge

8095800 Thermometer (with cage) to check engine water

temperature when setting the enriching device.

NOTE - For the complete set of the tools necessary for operatioms on-
car and for overhauls at the bench carried out by Lancia bran

ches, refer to outfit No. 8016351 on page 48 bis.

Sl



FLAVIA WITH INJECTION ENGINE FUEL SYSTEM 3
DESCRIPTION OF THE SYSTEM

FUEL SYSTEM

DESCRIPTION OF THE SYSTEM

Figure 1 schematically shows the entire fuel system, including
the relevant electrical units.

The petrol in the tank (1) is sucked by the fuel rotating pump
(2), which, driven by an electric motor (M), operates with the
ignition key (I) turned to the second position (vertical).

From the pump (2), the petrol is delivered at a pressure of 1.1
to 1.5 atm.(15.6 to 21.3 p.s.i.). A warning lamp (S), on the instru
ment panel, lights up when the pressure is too low (below 0.4 to
0.7 atm. = 5.7 to 10 p.s.i.). Through the main filter (4), the pe
trol is piped to the hydraulic head of the injection pump (3)in a
quantity greater than required by the four plungers, which deliver
the necessary petrol to the injectors (5); these will then provide
to spray the petrol into the ends of the intake manifolds ata pres
sure ranging from 30 to 38 atmospheres (with new injectors).

A part of the excess fuel arrived at the hydraulic head isavail
able for the operation of the electrovalve (6),while the remainder
returns to the tank (1)via the proper pipe to which is connected,
by means of a 3-way connector, the pipe carrying the petrol a nd
the air vented through the connector (provided with a 0.5 mm=0.019
in. calibrated hole) fitted to the cover of the main fuel filter
(4).

Besides the main filter (4), other three filters (7-8-9)provide
to properly clean the petrol.

The electrovalve (6) has the function to admit petrol into the
distributing chamber while the starter motor (M) is being operated;
this, however, occurs only when the water temperature is below 45
to 55 deg. C (113 to 131 deg. F); in fact, at such a temperature,

the thermocontact (T) will cut-off the electrovalve.
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Fig, 1 = Fuel and Electric System Diagram
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DESCRIPTION OF THE SYSTEM

The enriching device, on the contrary, is on when thé engine is
cold; however, it reduces its operation as thevcooling water tempe
rature increases,and goes off at 60 deg. C (140 deg.F) approx.

As to the forming of the air-petrol mixture, this is properly
metered by a mechanism allowing the instantaneous variation of both

air and petrol amounts according to the load on the engine.
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TROUBLES - PROBABLE CAUSES -~ REMEDIES

FAILURE TO START

Probable Causes

1)
2)
3)
4)

Fuel delivery pressure low or lacking
Electrovalve does not operate
Enriching device not operating with cold engine

Incorrect operation of the injection pump

Remedies

1)

2)
3)
4)

Carry out the operation "Checking the Delivery Pressure" of the
fuel pump

Check what stated under paragraph "Electrovalve"

Check the enriching device push-rod return spring

Carry out the operation "Checking the Delivery Valves"; should

this not be enough, remove the pump and test it on the bench.

IRREGULAR SLOW RUNNING

Probable Causes

1)
2)
3)
4)
5)
6)

One or more faulty injectors

Poor sealing of the injector delivery pipe connections
Enriching device operating with warm engine(or incorrectly set)
Incorrect operation of the injection pump

No setting possible through the screw provided

Air-locks in the pipes or in the pump

Remedies

1)
2)

3)

Check and, if necessary, renew the faulty injector

Slacken, then screw them in again, without forcing excessively
(not over 3.5 kgm = 25.3 1lb. ft.); if necessary, replace the pi
pe complete with connection.

Check the setting and, if necessary, replace the thermocontact.

i ¥
Uil
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TROUBLES - PROBABLE CAUSES -~ REMEDIES

4) Carry out the operation "Checking the Delivery Valves"; should
 this not be enough, remove the pump and test it on the bench.

5) Clean the by-pass gallery with the proper brush.

6) Vent the system. |

SLOW _RUNNING TOO FAST

Probable Causes

1) Too fast adjustment

2) The butterfly valve does not return to the minimum opening posi
tion.

3) Accidental air seepages.

4) Enriching device improperly set.

5) Incorrect operation of the injection pump.

6) No setting possible through the screw provided.

Remedies

1) Repeat the slow running adjustment

2) Inspect the control linkage for binding; if necessary,check that
the stop screw (5) is set as specified on page 37, paragraph C).

3) Check intake ducts for sealing downstream the butterfly valve
(air hoses in particular).

4) Repeat the operation "Setting the Enriching Device".

5) Carry out the operation "Checking the Delivery Valves" ; should
this not be enough, remove the pump and test it on the bench.

6) Clean the by-pass gallery with the proper brush.

ENGINE MISSING WHEN ACCELERATING WITH CAR STANDING

Probable Causes

1) Improper operation of the enriching device.
2) Air-lock in the injection pump inlet pipe, or in the pump.
3) Butterfly valve-injection pump incorrect setting.

4) Irregular increase of the air flow through the butterfly valve
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owing to excessive deposits.

5) Incorrect operation of the injection pump.

Remedies

1) Carry out the operation "Setting the Enriching Device".

2) Vent the system.

3) Repeat the relevant setting.

4) Clean the butterfly valve and its seat; if necessary, repeat the
minimum opening adjustment.

5) Carry out the operation "Checking the Delivery Valves"; should

this not be enough, remove the pump and test it on the bench.

ENGINE MISSING UNDER LOAD (WITH CAR UNDER ACCELERATION)

Probable Causes

1) Butterfly valve/injection pump improper setting.
2) One or more faulty injectors.
3) Low pressure fuel delivery to the injection pump.

4) Improper operation of the injection pump.

Remedies

1. Repeat the relevant setting.

2. Check the operation and, if necessary, replace them.

3. Carry out the operation "Checking the Delivery Pressure" as in-
structed on page 10. |

4, Carry out the operation "Checking the Delivery Valves'; should

this not be enough, remove the pump and test it on the bench.

ENGINE WITH LOW POWER OUTPUT

Probable Causes

1. Improper butterfly valve/injection pump setting.
2. Low pressure fuel delivery to the injection pump.

3. Restrained air flow.

4. Incorrect operation of the injection pump.

it
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TROUBLES - PROBABLE CAUSES - REMEDIES

Remedies

_1) Repeat the relevant setting.

2) Carry out the operation "Checking the Delivery Pressure" as in-
structed on page 10.

3) Check the air cleaner elemeﬁt and,if necessary, renew it.

4) Carry out the operation "Checking the Delivery Valves"; should

this not be enough, remove the pump and test it on the bench.

EXCESSIVE FUEL CONSUMPTION

Probable Causes

1) Fuel leaks from the system.
2) Enriching device operating with warm engine.
3) The electrovalve does not close completely.

4) Improper operation of the injection pump.
Remedies

1) Inspect the whole fuel system.

2) Carry out the operation "Setting the Enriching Device" and, if
necessary, renew the thermocontact.

3) Check the operation and, if necessary, replace it.

4) Carry out the operation "Checking the Delivery Valves"; should

this not be enough, remove the pump and test it on the bench.
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FUEL PUMP

GENERAL

Driven by an electric motor, it is a Kugelfischer PLF 5A-4L type
rotating pump.

It is located on the right-hand front of the engine compartment,
just below the main fuel filter.

The data for the test on the bench are specified in Sketch 10861,

As to the maintenance, it only requires the renewal of the pre-
filter every 14000 km (8500 miles) and of the motor brushes every
49000 km (30000 miles). |

The fuel pump pre~filter is housed in a recess inside the luggage
compartment and is accessible by removing the spare wheel.

A warning lamp, on the instrument panel, lights up when the fuel
feed is effected at a pressure lower than 0.4 to 0.7 atm. (5.7 to 10

poS.i.)-

OPERATIONS ON _CAR

CHECKING THE DELIVERY PRESSURE
The pump operates properly when the fuel delivery pressure ranges

from 1.1 to 1.7 atm. (15.6 t0 24.2 p.s.i.).

Should the fuel feed occur at a pressure not corresponding to the
above-stated values, the proper operation of the entire fuel systeﬁ
would be more or less badly affected, ang the well-known detrimental
consequences on the engine efficiency would regsult. It is just when
a more or less notable fall in the engine efficiency is noticed,that
this checking is carried out; bear in mind, however, that not less
important causes may concur in reducingfthe engine efficiency (see
"Troubles - Probable Causes - Remedies").

To check the fuel delivery pressure on the car, a pressure gauge in
serted into the circuit is used, and the procedure for the check is

as follows:
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FUEL PUMP

- remove the low pressure warning light contact from the main fuel
filter and fit, to its place, pressure gauge 8015461 complete with
the connector suﬁplied with it;

—'switch the ignition on to operate the fuel pump and make éure
that tﬁe pressure gauge reading is within the above-specified val
ues.

Should the pressure reading be less than 1.1 atm. (15.6 p.s.i.),

before removing the pump to test it on the bench,it is suitable to
carry out the following:
Preliminary Checks

- Make sure that the pump operates; a low hum will prove this.

- Make sure that the diameter of the outlet hole of the breather
and fuel return banjo union (5 - fig.4) fitted to the main filter
is not greater +than 0.5 mm (0.0197").

- Measure ﬁhe quantity of fuel contained in the tank; it shallnot
be less than 5 litres (1.1 Imp. gall. = 1.3 U.S.A., gall.).

- Examine the pre-filter (housed in a recess under the spare wheel)

- Check that the main fuel filter element is not dirty.

— Check the charge of the battery.

If the above checks do not detect any cause for the pressure drop,
it will be necessary to remove the pump and to carry out the opera_

tion "Testing the Pump at the Bench".

Note - It is advisable to carry out the above checks even when the
pressure reading is very close to the limit specification of

1.1 atm. (15.6 p.s.i.).

Should the pressure reading by very close to the limit specifica
tion of 1.7 atm. (24.2 p.s.i.), it is advisable to carry out the

following:
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Preventive Checks

- Make sure that the main filter element is not clogged ( if neces
sary,clean it).

- Examine the condition of the filter in the injection pump inlet
connector and cleen

~ Make sure that the fuel refurn duct in the hydraulic head of the
injection pump is not clogged; it is accessible by removing the
fuel return pipe banjo bolt.

- Make sure that the return pipes are not clogged.

Conversely, should a pressure higher than 1.7 atm. (24.2 p.s.i.)

be noticed, the trouble is certainly to be located in the  fuel
pump; then it will be necessary to carry out the operation under
paragraph "Testing the Pump at the Bench'" concerning the con e-

shaped valve.

REMOVING AND REFITTING THE FUEL PUMP

Removing
- Disconnect the wire from the pump.

- Disconnect the fuel inlet (with union) and feed pipes.

- Remove the fuel pump

Refitting ,
After carrying out the checkings and the overhauls as necessary,

reassemble the pump and proceed to refitting it to the car by re-

versing the removal procedure.

W

i’
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FUEL PUMP

OPERATIONS QN BENCH

TESTING THE PUMP AT THE BENCH

This operation consists of two important tests:
Test No. 1 (fig. 3)
Install the pump on test bench 8016850 (see sketch 1113 I).

- Operate the pump motor.

Plug the delivery hose and, by acting on the screﬁ (22 in figure
3), check whether the cut-out pressure may be brought to 1.5#1.7
atm. (21.3424.2 p.s.i.); otherwise , proceed to removing, clean—
ing and if necessary renewing the cone-shaped valve and relevant
spring as follows:

- unscrew the adjusting screw (22) and withdraw the seal (21), the
spring (20) and the valve (19);

-~ clean (with air pressure) the valve seat and the'valve, then make
sure that the latter slides freely in its seat, otherwise replace
its 4

- examine the other parts, renew the inefficient ones and refit the
pump components, without tightening the screw (22)3

- start the motor again and, if necessary, act on the screw (22)to
restore the cut-out pressure of the pump to 1.5 ¢+ 1.7 atm.( 21.3
+ 24.2 p.s.i.).

If the foregoing procedure is not sufficient to set the cut-out
pressure to the desired value, carry out the checkings A)and B)

detailed further on.

Test No., 2

Install the pump on test bench 8016850 (see sketch 1113 I).

- Operate the pump motor.
Check that, with a delivery pressure of 1.2 atm. (17 p.s.i.) and
a 12 V current, the pump delivery is not less than 45 liters per

hour (see data of sketch 1086 I).
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- Check the pressure value indicated by the gauge; as it will be
different from the test value (1.2 atm.= 17 p.s.i.), it will b e
necessary to choke the delivery pipe, downstream the pressure
gauge, up to obtaining the reading required.

- Once the pressure has been brought to the desired value, collect
the test fluid flowing out of the deiivery pipe in a suitable con
tainer during two minutes,

After the pump has operated for the time and at the conditions
specified above, at least 1.5 liters (2.64 Imp. pints - 3.16 USA
pints) of fluid will have to be in the container.

If the amount of fluid collected is not as specified, it will be
necessary to carry out the following checkings A) and B):

A) Checking the Electric Portion (fig. 3)

- Unhook the retainer clamp (8) and 1lift off the cover (9)and the
seal (10).

— Check the condition of the commutator and brushes; if necessary,
renew these, after cleaning the commutator.Should the commutator
present burning traces, or very small and hard balls which cannot

be removed, replace the electric portion complete.

et

Fig., 2 = Replacinyg the Brushes

1. Brush retaining tab = 2, Brush = 3, Commutator = 4. Guiding
sides ~ 5, Commutator=to=brush contact surface.
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FUEL PUMP

—~ Examine the armature; if burning traces are denoted or if, onfeed
ing the motor with 12 volt direct current, it does not revolw at
the proper speed, renew the electric portion (5) of the pump by
detaching it from the mechanical one (7).

NOTE - The three union screwé (15) are not supplied as spares;
however, they may be easily found on the market (5x0.8 mm -0.197

x 0.0315 in. - with hexagon countersunk head).

B ) Checking the Mechanical Portion (fig. 3)

- Unscrew the cap nuts (1) and remove the banjo unions(3-16)and the
gaskets (2).

- Unscrew the screws (17), pressing the cover plate(18)against the
body, so as to prevent the ball (13) and the catch (12),under the
thrust of the spring (11), from falling off.

\

Fig, 3 = Fuel Pump
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NOTE - The screws (17) are not supplied as spares (4x0.7 mm -0.157
x 0.0275 in. hexagon countersunk head).

- Remove the cover plate (18), paying attention not to scatter +the
above-mentioned parts (ball, cétch and spring). If the inner sur
face of the cover plate is excessivély worn out, replace this.

- Take out the two gears, clean every part and then make sure that
the clearances between gears and pins ahd between gears and
their seats are not excessive (anyhow not so important as to impair
the good operation of the pump); otherwise, the mechanical portion
(7) of the pump will have to be renewed as an assembly.

- Refit the gears into their seats.

-~ Refit the spring (11), the catch (12) and the ball (13),then,keep
ing the ball pressed against its seat by means of a feeler gauge
(straightedge or similar tool), fit the cover plate (18)(pay at-
tention that the gasket (14) is not displaced from its seat),re-
move the feeler gauge (straightedge or similar tool) and screwin

the screws (17) with the relevant washers.

Caution — Either in case A) , or in case B), take the opportunity
to check that in the seat housing the gear transmitting
the motion from the electric to ﬁhe mechanical portion ,
there is a sufficient quantity of grease KLUBER PROL 500
B.

~ Re-test the pump on the bench and, if necessary, set the cone-

shaped valve as described under "Test No. 1".
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MAIN FUE L FILTER

GENERAL

Manufactured by FISPA, it is a filter of the pleated-paper ele-
ment type.

It is located at the top front of the right-hand side of the engine
compartment, and it houses, in its top, the low pressure warning
light contact.

As to maintenance, it must be cleaned, together with the element
(13), every 14000 kms (8500 miles).

After the cleaning (except for the other causes liéted on page
12 under "Preventive Checks"), should it be noticed that the pressure
indicated by gauge 8015461, fitted in place of the contact, always
tends to the maximum value of 1.7 atm. (24.2 p.s.i.), remove and

renew the element (13).

REMOVAL, OVERHAUL AND REFITTI NG

Removal

- Disconnect the wire from the low pressure warning light contac t

-~ Unscrew the banjo bolts securing the fuel inlet 2nd de livery
pipes.

Remove the breather and fuel return connector.

Unscrew the mounting screws and 1lift off the filter assy.

Overhaul (fig. 4)

- Drain the fuel from the bowl

- Lock the filter in a vice

- Unscrew the low pressure warning light contact (1)

- Unscrew the centre bolt (9) and detach the bowl (14) complete
with element (13)

— Withdraw the element off the bowl and clean it; should it be ne-
cessary, renew it

- Unscrew the banjo bolts (6) securing the fuel inlet and delivery
.. pipe banjo unions (8) and remove the gaskets (7).
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Fig. 4 = Main fuel filter

—~ Unscrew the banjo bolt (3) fixing the breather and fuel return
connector (5) and remove the relative gaskets (4). By using flow
meter 8015361, if available, check that the outlet hole of the ca—
nector has a diameter of 0.5 mm (0.019 in. )otherwise renew the con
nector.

~ Clean the removed components,renew the inefficient ones and reas-

~semble the filter.

Refitting
Once the above overhaul has been carried out and the necessarycom

ponents renewed, refit the filter by reversing the removal order.

ELECTROVALVE (fig. 5)

GENERAL

The electrovalve (magnetic valve) has the function to spray addi
tional fuel into the distributing chamber, while the starter motor
is operated, so as to facilitate the engine starting.

Its operation,however, is only required at certain temperatures
of the engine; in fact, when the temperature of the cooling water

is above 45 to 55 deg.C (113 to 131 deg.F)the engine does hot require
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any additional fuel during its starting.

The cut-off of the electrovalve is effected by a thermocontact,
which, being fitted to the enriching device body plug,is affected
by the temperature of the water inside the device itself (upstream
the water by-pass thermostat).

In fact, the thermocontact will open the electric circuit ofthe
cable connecting the starter motor to the electrovalve, when  the
temperature of the water inside the enriching device will reach 45

t0 55 deg. C (113 to 131 deg.F).

CHECKING THE OPERATION

To carry out the following operations, it is indispensable that
the temperature of the cooling water inside the engine be below 45
deg. C (113 deg. F).

- Remove the low pressure warning light contact from the mainfiltey
and fit pressure gauge 8015461 to its place.

- Turn the ignition key to operate the fuel pump;the pressure gauge
will indicate a certain pressure (1.1to 1.7 atm. -15.6 to 2 4 . 2
p.s.i.), which corresponds to the pump delivery one.

- Push and then release the ignition key to operate the startermtor;
at the moment in which this is operated,the pressure gauge will
have to indicate a temporary drop of pressure. Should, on thecam
trary, no fall in pressure be noticed, it is necessary, Dbefore
deciding to renew the electrovalve, to make sure that the fuel
inlet banjo bolt (1) and the relevant union (3) are not clogged,
or that the inlet hose is not distorted; iﬁ case noething irregu
lar is noticed, it will he necessary to replace the electrovalve.
The above check has determined the serviceability or not of the
electrovalve; the following one, on the contrary, will serve %o
determine the serviceability of the thermocontact.

—~ Raise the temperature of the water inside the engine up to 55 deg.
C (131 deg. F), not over.

— Stop the engine and turn the ignition key tooperate the fiel pump.
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- Push and release the ignition key to operate the starter motor;
during this operation, check that the pressure gauge does not

indicate any fall in pressure, otherwise renew the thermocontact.

CHECKING THE SEALING ( for the delivery test, refer to sheet 5b/5 of Sketeh 1113 1)

To carry out this check, proceed as follows:
- unscrew the banjo bolt (1) and place it temporarily aside,tqgether
with the relevant union and hose

(3);

— remove the electrovalve (5) and

leave the gasket (6) on its seat;
- refit the fuel inlet pipe (3)and
the gaskets (2) to the electro
valﬁe and secure them by means
of the relevant banjo bolt;
- turn the ignition key to operate

the fuel pump, ahd then exémine

the electrovalve for any leaks;

should some leak be detected,re-

new the electrovalve. )
Fige 5 = Electrovalve

REPLACING THE ELECTROVALVE

When the electrovalve has to be replaced,also the relevant gasket

(6) and, if necessary the gaskets (2),will have to be renewed.

The operations for the removal and the refitting are so easy to
be carried out that no particular procedure is required; bear in
mind, however, that, once the refitting has been completed, the banjo
bolt(1) must be tightened to a torque of 0.7 to 0.8 mkg (5.06 +to
5.78 1lb.ft.).
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INJECTORS

GENERAL

Manufactured by Kugel fischer, they are of the DLO-20B type. They
only need a periodical check every 21000 km (13000 miles)to be car
ried out in accordance with the procedure described under the ope
ration "Testing".

REMOVAL

- Unscrew_the union securing the
fuel delivery pipe to the injec
tor to be examined,holding the
injector connection with another
spanner,then displace the pipe
by the required amount ( see
fig. 6).

— Unscrew and remove the injec-

tor.
Fig, 6 = Removing the Injector
TESTING
Note - The following test has to be carried out under a hood pro

vided with an exhauster capable of absorbing the vapours produc ed
by the spraying during the test.

It must be carried out by means of a hand-testing pump eguipped
with a pressure gauge graduated up to 50 &+ 60 atmospheres.

Before commencing any testing operation, give several pump shots
s0 as to clean the injector interior thoroughly.

The new injector is set to open at a pressure of 30 to 38 atmos-
pheres and, when testing a used injector, the delivery pressuxr e
must not be less than 20 atmospheres.

Subjecting the injector to a pressure of 15 atmospheres for 10

seconds, no dribble shall be detected.
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Fig, 7 = Testing the Injector

The jet given by the nozzle must be finely sprayed;in addition,
it must have a conical shape (cone angle = 20 deg.) and comply
with the specifications of figure 7.

The injector not complying even with one only of these specifi

cations, requires the replacement of the nozzle (4),fig. 8.

REPLACING THE NOZZLE (Fig. 8)

- Unscrew and detach the injector holder (2)from the connection(1).
- Extract, from the injector holder, the washer (3) and the nozzle

(4).

- Insert a new nozzle and also a new washer, if necessary.
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Fig. 8 ~ DLO~20B Type Injector Sections.
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~ Screw the connection into thevholder (2), tightening it to a
torque of 3.5 mkg (25.3 1lb.ft).

~ Carry out the operation "Testing".

NOTE - The injector subjected to the above operations must have the

same characteristics of a new one.

REFITTING
To be carried out in the reverse order to the "Removal", bear-

ing in mind the following directions:

- always renew the injector wasgher;

- screw the injector into its seat ,by means of a torque spanner
set to 2 mkg (14.47 1b.ft.);

- tighten the delivery pipe connections onto the injectors +t o a
torque of 3.5 mkg (25.3 1lb.ft.);

- start the engine and make sure that there are no fuel leaks from
the connections; should some leak be noticed, do not tighten the
connections further, but slacken and then screw them in again to

the above torque, always with engine running.

THERMOSTATIC ELEMENT
GENERAL (fig.10 - table 3)
Of the "Behr - Thomson" type, it is contained in a sui tahle chamber,

in the upper portion of the enriching device, through which flows
the engine coolant.

The special characteristic of the element (3)is its property to
expand as the hot water flows by, and consequently to force stem(A)
downwards.

During its downward movement, the stem (A), after overcoming the
thrust of the spring (6), will also shift the push-rod (7) and with
it the bush (9) and the nuts (10-11-12), whilethe enriching device

lever, which was in a raised position,will tend to lower under the

action od its return spring (not shown in figure).
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As a consequence of this action, the enriching device is gradual
ly cut off andwill be completely off when the water reaches a tempe-
rature of 60 + 2 deg. C (140+3.6 deg. F).

As soon as the enriching device is off, the additional air inlet,
which through the bush seating (8) and via a passage not shown in
figure previously flowed into the butterfly valve housing, just past

the butterfly valve, is discontinued.
Caution
Never heat the thermostatic element to the flame. Take care that

the stem (A) does not slide off its seating in the element body.

TESTING ON THE CAR (fig. 9)

- With engine cold, check that the enriching device lever is in the
raised position.

- Remove the water temperature gauge sending unit from the engine
water outlet connector and fit thermometer 8095800 to its place.

— Check that the thermometer indicates a temperature of 20 deg. C
(68 deg. F) and, by means of a sliding caliper or of a suitable
tool, measure distance X.

- Heat the cooling water up to a temperature of 80 deg.C (176 degF)

and measure distance Y.
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The difference between the two

distances will have to be:

Y-X=9+0.5 mm (0.354+0.02 in.) .

The result obtained corresponds
to the travel covered by the
thermostatic element sliding
stem (A-fig.10),on raising the
water temperature from 20 to 80

deg. C (68 to 176 deg. F).

REPLACEMENT (fig. 10)

- Drain the cooling system.

l
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Y-X =mm 9205 (0.354 + 0,02 in,)

Fige 9 = Testing the Thermostatic Element

- Remove the end plug (1), complete with thermocontact, from the
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Fig. 10 = Enriching Device

enriching device body and clean
the interior by using air pres
sure.

Extract the thermostatic element
(3)3should an excessive resist
ance be noticed, push the rod
(7) upwards.

Renew the seal (4) and inser t
the new thermostatic element .
Renew the gasket (2) and f it
the plug to the enrichin g
device body.

Should spring (6) be replaced,
before fitting the seal (4)énd

' the thermostatic element, it will

be necessary:

to unscrew the nuts (11 - 12);
to push the rod (7) upwards amd
slide it off together with the
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bush (9), the nut (10) and the cap (5);

- to replace the spring (6).

Once the spring (6) and the other inefficient parts have been re-
placed, complete the reassembly.

~ Replenish the cooling systemn.

- Start the engine and make sure that there are no water leaks due
to poor tightness of the thermostatic element seal (4); such leaks
may occur around the push rod (7) at the bottom of the enriching
device.

- Carry out the operation "Setting the Enriching Device" described

on page 40.

PETROL INJECTION PUMP

GENERAL

Manufactured by Kugelfischer, it is of the PL 004 117.01A-1type.

It is fitted to the crankcase upper cover and carries, secured to
its top, the butterfly valve housing, to which are attached: the
distributing chamber in the front and the air cleaner at the rear .

As to the maintenance, it only regquires the periodical checking
(every 7000 km = 4300 miles) of the lubricating oil level, by remov
ing the level plug located on the right-hand side of the governor
cover plate. To restore the level, use 0il of the recommended grade:
ESSO UNIVIS 40. The oil capacity of the sump is 0.5 liter (0.88 Imp
pint - 1.05 U.S.A. pint).

OPERATING PRINCIPLE

In this description, reference is made to table 1, which is a
schematic view of the injection pump with its main components and
relevant control parts.

The driven gear (27) takes its motion from the driving geariocated
inside the oil filler integral with the crankcase top cover, which
is component of an inner kinematic system heading to the engine

right-hand camshaft.
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The pump- camshaft (26) turns at the same revolutions of the engir®
camshaft, that is to say it revolves at half the crankshaft speed.

Each cam of the shaft controls a tappet (21), which transmits its
straight-line motion to the plunger (4); the motion is transmitted
in one direction only, namely for the plunger delivery stroke only.

The return stroke of the plunger is effected by a return spring,
which is not shown in figure.

When the tappet (21) bears on the back of the cam, the plunger
(4) is at the B.D.C., and the delivery chamber is full of fuel
supplied by the pipe (1), through the valve (3).

‘Conversely, when the cam is at its maximum 1ift, the plunger is
at the T.D.C. and the delivery stroke has already been effected .

From the delivery chamber, the fuel, after overcoming the thrust
of the spring (6), is forced through the delivery valve (5)and,via
the pipe (8), to the injector (9).

Should the plunger (4) always effect the same stroke, the quanti
ty of .fuel would always be the same for each delivery. Obviously,
the engine fuel requirements are not always the same, as they vary
according to the load and to the revolutions per minute,and more-
over they are considerable in cold starting.

In order to avoid lack or useless waste of fuél, it is therefore
necessary té set the fuel delivery according to said requirements,
and it is just the plunger travel regulating rocker (24) which has
to accomplish such task; hereinafter,we are describing how it does

30.

The tappet (21) comes into contact with the plunger (4) only when
its top end has passed the ball piece (10) all through its thick -
ness, which results in the plunger displacement along its axis ac-
cording to the amount by which the tappet protrudes from the ball

piece.

The ball pieces are housed in proper seats in the rocker (24) ,
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which has the function to move them in either direction along the
axes of the respective plungers. From what described above, it is
evident that the amount by which the end of tappet (21) protrudes
from the ball piece (10) depends only upon the position taken by
the rocker(24) and precisely: if the rocker is in its upper posi -
tion, the tappet end will not protrude from the top edge of the ball
piece (10) and, therefore, being not in a position to displace the
plunger, no fuel delivery will occur; if, on the contrary,the rocker
is in its lower position, the tappet upper end will protrude from
the ball piece and, therefore, will displace the plunger by an

amount equal to the lowering of the rocker.

The parts which govern the position of the rocker are the follow
er pin (23) and the eccentric shaft (11). The former varies the po
gition of the rocker according to the position of the accelerator
pedal and to the engine r.p.m., whilst the latter operates on cold
startings only,and gradually reduces its action as the water tempe

rature approaches 60 °C (140 °F), where it goes off.

Omitting the latter, which will be discussed later on, let usnow
deal with the follower pin and with all the regulating mechanism

causing it to move along its axis.

The follower pin (23) which, as already said, may move along its
axis only, is controlled by the cam (22), which has two movements :

one axial and one angular (297 deg. max.).

The contact between the cam (22) and the follower pin (23) takes
place on points only, and each point of contact on the cam I e-
presents a particular and instantaneous requirement of the engine;
this results, therefore, in a cam shape apparently strange, bu t
which has been actually studied in each point, in compliance with
the aforesaid engine requirements. It is just this pimply shape

which occasioned the name kartoffel = potato.
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The movement of the cam along its axis is obtained by depressing
the accelerator pedal, through the control cable (34),the connect-
ing rod (30) and the levers (33-25), whilst the rotating movement
is effected through the shaft (19), which is part of a regulating
mechanism, the operation of which is detailed hereinafter.

The gear (20), fitted to the camshaft (26), transmits the motion
to the governor sending unit gear (12); by revolving, such gear
(12) generates, inside the sending unit, a magnetic field, the flux
density of which is directly proportional to the r.p.m. of the gear
(20) and therefore to the crankshaft revolutions.

As a result of such magnetic flux, the control pinion (15)begins
to move and, after overcoming the resistance of the spiral spring
(17) properly set, through the gears (14-18) and the pinion ( 16 ),
turns the shaft (19) and the cam fitted to it.

The reverse rotation of the cam is obtained by the decrease in
the crankshaft revolutions. In fact, owing to the direct proportion
between the engine r.p.m. and the flux density in the sending unit,
decreasing the crankshaft revolutions will result in the reduction
of the flux density; as a consequence, the spiral spring (17) will
overcome the reduced driving force of the pinion (15) and,on expand
ing, will force the gear (14) and therefore the camto reverse their
motion.

The reverse rotation of the cam continues until a balance between
the flux density in the sending unit and the potential energy of
spring (17) will be reached; such balance may be obtained, with the
car stationary or subjected to constant load, by keeping the acce-

lerator pedal steady for a little while.

To sum up, by derressing the accelerator pedal, two effects are
obtained on the regulating cam: one direct and one as a consequence
As a direct effect, the cam is displaced along its axis, whilst as

a consequence it is partly turned.
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These two movements, summed together, make the regulating ca m
take the specific position by which the fuel delivery necessary to
the engine operating conditions in that particular moment will b e
obtained. The limit case of no delivery may only occur under some
particular conditions, namely with accelerator pedal released and
engine speed exceeding 2000 r.p.m. approx.; in fact, as long as the
above conditions are combined, the regulating cam will contact the
follower pin on particularly high points, which will not allow any
fuel delivery.

On depressing the accelerator pedal,together with the axial dis
placement of the cam there will be the butterfly valve rotation so
as to allow the air to be admitted to the distributing chamber,from
which it will flow to the cylinders. Such regulation is effectedby
the butterfly valve (35) controlled by the lever (33). Since the
lever (33) is connected to the injection pump control lever (25)by
means of connecting rod (30), it results that the angular movements
of the butterfly valve (35) are proportional to the axial displace-
ments of the regulating cam. The two synchronized movements deter-
mine the number of the engine revolutions according to the load and
therefore the angular displacement of the cam.

From the above, it is clear that the quantity of air let in by
the butterfly valve is proportional to the quantity of fuel spray-

ed by the injectors, which ensures a correct mixture of air and fuel.

We have just described how the follower pin regulates the posi-
tion of the rocker (24), and also, superficially, how the proportio
nal mixing of air and fuel takes place. Now let us describe theope

ration of another device which can vary the position of the rocker.

Such part, as previously mentioned, is the enriching device ec-—
centric shaft (11), controlled by the lever (28); turning of t he
shaft governs the position of the rocker (24), displacing it by an

‘k'v/
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amount equal to its eccentricity.
The lever (28) is controlled by a push-rod (29), the axial move
ment of which is governed by a thermostat located inside the enri-

ching device body (31).

When the engine is cold, the push-rod (29) is forced upwards by
a spring (when the lever 28 is in the up position, theenriching
device is applied); as the temperature of the cooling water increases,
the thermostat in the enriching device body expands more and more,
until it overcomes the load of the push-rod return spring, thus
forcing the push-rod downwards. When the cooling water reaches a
temperature of about 60 °C (140 °F), the lever (28) will be comple-

tely lowered and the enriching device will be off.

As long as the enriching device is applied, an air passage around
the push-rod bush remains open; through this passage and via a
proper duct, the air flows into the butterfly valve housing(32)just
past the butterfly valve (see hole in figure); also this additional
air flow is cut-off gradually and this operation is completed when

the enriching device goes off.

All the injection pump motive parts constantly work in an oil
bath, the level of which must always be kept high and periodically

checked (see " General").

Only the plungers have a different lubrication, since they are

Jubricated under pressure with oil coming from the engine.
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Table 1 = Petrol Injection Pump and Centrols

1, Fuel inlet pipe = 2, Fuel inlet valve spring = 3

. Fuel inlet valve = 4, Plunger = 3, Fuel delivery valve =

6, Fuel delivery valve spring = 7, Hydraulic head = 8, Fuel delivery pipe = 9. Injector = 10, Ball piece = .

11, Enriching device eccentric shaft = 12, Governor sending wnit gear = 13, Spiral spring clamps = 14

Spiral spring carrying gear = 15, Governor sending unit gontrol pinion = 16, Governor pinion shaft = 17 ,

Governor spiral spring = 18, Governor shaft gear = 19,’50vernor shaft = 20, Camshaft gear = 21, Tappet- 22,

Regulating cam = 23, Follower pin = 24, Plunger travel -regulating rocker = 25, Control lever = 26.Camshafi =

27, Pump driven gear = 28, Enriching device lever =

=4, Enriching device push=rod = 30, Lever connecling rod=

/
31, Enriching device body = 32, Butterfly valve fwusing = 33, Butterfly valve control lever =34, Accelerator

control cable = 35, Butierfly valve,
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OPERATIONS ON CAR

DELIVERY VALVES

Note - Cleanliness is essential when carrying out the following
Ooperations, otherwise the good working of the delivery
valves, and therefore of the injection pump, might be im -

paired.

Checking

~ Disconnect the injector supply pipes from the delivery valves .

-~ Using compressed air, clean the depressions in the delivery valve
connectors.

— Turn the ignition key to operate the fuel pump, andcheck that the
above depressions are not filled with fuel in less than 30 seconds.

— Should they be filled too quickly, it is advisable,before pro -
ceeding to the renewal, to re-connect the pipes and to run the
engine at high speed for a few gseconds.

- If the engine continues operating irregularly, repeat the check
ing and, should the desired results not be obtained, proceed ,
without delay, to replacing the valve (or the valves) which have

proved inefficient.

Replacement

~ Disconnect the injector supply pipes from the delivery valves.

- Clean the hydraulic head carefully.

— By means of socket 8011354, unscrew the mounting ring nut a nd
extract the delivery valve.

— Clean the hydraulic head by temporarily operating the fuel pump.

— Fit the new valve so that its slot engages with the locatingpin

of the seating (fig. 11).
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= Fill with o0il the valve seating-in the hydraulic head.
- Using socket 8011354, screw in
the valve securing ring nut,re

membering to insert also +t he

washer under the ring nut.

— Tighten definitively by means
of a torgue spanner set to Smkg
(36.17 1b/ft).

- Complete the reassembly by re-
versing the disassembly proce-

dure.

Fig, 11 = Fitting the Delivery Valve,

-VENTING THE PUMP

— Disconnect the injector supply pipes from the delivery valves

- Turn the ignition key to operate the fuel pump only.

— Act on each delivery valve securing ring nut as follows:by means
of socket 8011354, slacken it, let some fuel seep out together
with the air trapped in the hydraulic head, then re-tighten the
ring nut. |

~ Re-connect the injector fuel supply pipes.

CHECKING THE SEALING OIL DELIVERY TO THE HYDRAULIC HEAD

This checking must be carried out when the oil level in the pump
has risen.

In this case, the petrol leakage into the pump 0il sump is due to
the lack of the sealing 0il around the plungers owing to the clog-
ging of the o0il delivery pipe to the pump hydraulic head or owing to

air-lock in the pipe.

o
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The checking must be carried out as follows:

— disconnect the pipe from the hydraulic head;

~ make sure that the banjo bolt is not clogged;

— push the ignition key to operate the starter motor and t hen
release {t immediately; should no oil flow out of the pipe, re -
move and check it.

If, after the above checking, the pipe is found to be efficient,
the cause of the trouble will have to be traced somewhere else,
and in particular the operations "Sealing Test of the Hydraulic
Head" and "Testing the Séaling 0il Ducts in the Hydraulic Head "
will have to be carried out; both operations are described under

"Operations on Bench" of the injection pump.

SYNCHRONIZING THE BUTTERFLY VALVE/INJECTION PUMP OPERATION.
(Figs. 12 - 13).

As already said during the description of the "Operating Prin-
ciple" of the injection pump,iin order that a predetermined pro -
portion between air and fuel may be obtained, it is necessary that
the displacements of the regulating cam along its axis be propor -

tional to the angular movements of the butterfly valve.

The following operations aim just at obtaining the synchronization
of such movements; to this end, the two levers controlling the but-
terfly valve and the injection pump are rigidly connected by pro-

ceeding as follows:

- remove the air cleaner;

- unhook the butterfly valve control lever return springs;

- remove the connecting rod (6) and check its length by means o f
tool 8015366; if necessary, adjust it by loosening the lock nuts

and turning the rod. The rod has two opposite threads,i.e. right



36 FUEL SYSTEM FLAVIA WITH INJECTION ENGINE
PETROL INJECTION PUMP

and left-hand (the latter is identified by a groove), so as t o
facilitate the length adjustment;

- re-tighten the lock nuts;

- insert pin 8013352 (7), through the hole in the lever (8), into
the proper slot in the pump housingsy

~ fit the connecting rod (6);

— slacken the screw locking the butterfly valve control lever;

- insert tool 8015365 (1) into the spline inside the butterfly
valve housing and rest the butterfly valve on the tool end;

- re-tighten the butterfly valve control lever locking screw.

Once the two control levers have been connected as previously
described, it will be necessary to carry out the following ope -

ration:
Setting the Butterfly Valve

a) Basic adjustment, with lever in the "intermediate" posit ion ;

Fig, 12 = Synchronizing the Butterfly Fig, 13 = Use of Tool 8015365,

Valve / Injection Pump Ope=

ration,
PR
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proceed as follows:

1.

screw-in pointer 8015364 (4) and check that its conical end
lines up with the intermediate mark (46 deg.) on the cali -
brated sector;

if not so, slacken the mounting screws and move the calibra-
ted sector until the desired lining up has been obtained;
re-tighten the sector mounting screws;

remove the pin (7) and the tool (1);

b) Lever in the "maximum" position; proceed as follows:

1.

2.

3.

rest the lever (3) against the butterfly valve max. opening
(87°) stop screw (2);

make sure that the conical end of the pointer (4)lines up with
the sector mark corresponding to such opening; if not so, have
it line up by acting on the stop screw (4);

lock the screw (2) by means of the relevant locknut;

c¢) Lever in the "minimum" position; proceed as follows:

1.

hook the butterfly valve control lever return springsagan;
if required, act on the stop screw (5) until the conical end
of the pointer (4) lines up with mark 10 deg. on the cali -
brated sector;

lock the stop screw by means of the relevant locknut;

unscrew and remove the pointer 8015364 (4).

Once the adjustments have been completed, refit the parts in

the reverse order to the removal.

CHECKING THE INJECTION TIMING

~ Detach the alternator belt tension adjusting arm from the o03il

filler extension.

— Remove the 0il filler extension

- Remove the ignition distributor cap.
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= Turn the engine flywheel until mark "0", stamped on a tooth, is twon
teeth after mark 1/2 on the flywheel housing (fig. 14), paying
attention that the ignition distributor rotor arm is aligned with
the cable to cylinder No. 2. Should it not be so, turn the crank

shaft a full turn until mark "O" is again two teeth afterma rk

1/2.

— Check that the centerline of

a tooth of the injection pump
driving gear is in line with
the timing mark stamped inside
the oil filler integral with
the crankcase top cover ( 2 -
fig. 15), and that the marks
stamped on the pump boss and
on the driven gear hub are
aligned (fig. 16).

If the above does not occur ,

then it will be necessary 1o

Fig, 14 = Flywheel Position for Timing the carry out the operation"Timing
Injection, : . .
SR the Injection", as instructed
hereinafter.

TIMING THE INJECTION

This operation must be carried out after making sure that both the
ignition and the valve timings are correct (see the appendix at the
end of the manual).

- Carry out the operation "Checking the Injection Timing".
— By means of suitable pliers, withdraw the injection pump drave
shaft spring snap ring and remove the spring.

- Using tool 8012514 (1), partly extract the shaft (4 - fig.15) .

e
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- Turn the driving gear (3) by
one tooth at a time,searching
(by trial and error) the po-
sition in which, with drive
shaft lower endengaging into
its seat, the centerline of

a tooth whatever of the driv-

ing gear is in line with the
timing mark (2)locatedinside

the o0il filler (fig. 15).

- Remove puller-installer 8012514

- Refit the spring and s ecure

it by means of the relevant Fig, 15 = Positlon of the Driving Gear,

snap ring.

— Install the injection pump and, before locking it definitively ,
check that the timing marks located on the pump boss and on the
driven gear hub are aligned.

Note - Starting from a certain engine serial number, the timing mark

on the pump boss has been replaced by a hole.

Such hole is used to insert
tool 8015384, as shown in figure
16, which makes the che cking

considerably easier.

- Complete the reassembly b ¥y
reversing the disassembly pro

cedure.

Fig, 16 = Timing the Injection Pump,
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SETTING THE ENRICHING DEVICE (Fig. 17)

— Remove the air cleaner.

~ Disconnect the electric cable and remove the water temperatu r e
gauge sending unit from the engine water outlet connector.

- Fit thermometer 809580C (T) to its place. The thermometer c age
is provided with a slightly tapered mounting thread ensuring a
proper sealing, so that no gasket is required.

- See that the thermometer does not show a'temperature in excess df
50 deg. € (122 deg. F); if not so,.stop the engine until the le-
vel of the mercury drops below 50 deg.C (122 deg. F).

-~ Slacken the nut (3) locking the bush (4).

- Unscrew, as much as possible, the lock nut (7) and the enriching
device lever (5) adjusting nut (6).

- Start the engine and heat the water up to a temperature of about
80 deg. C (176 deg.F); let it cool down to about 50 deg. C ( 122
deg.F) and then heat it again up to a temperature of 60 deg. C
(140 deg. F.)

Note — During the subsequent operations, the water must remain at

a steady temperature of 60 + 2 deg.C (140 + 3.6 deg. F).

- Using a spanner (1), unscrew the bush (4)by the amount required to
uncover the groove.

- Pit tool 8013351 (2) into the groove.

— Screw-in the bush until the tool (2) contacts the enriching device
body and, in this position, tighten the nut (3).

- Stop the engine and let the temperature of the water cool down a
little. Owing to the coocling, the bush is forced by the springto
withdraw, but is held by the tool (2) fitted into the groove.

— With the bush in such position, screw-in the adjusting nut (6)

until it just contacts the enriching device lever (5), t hen
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tighten the lock nut (7).

— Start the engine and heat the water up to a temperature of 60deg.
C. (140 deg.F) again.
- Remove tool 8013351 (2).

Fig., 17 = Setting the Enriching Device

- Raise the temperature of the water and make sure that the ad-
jﬁsting nut (6) moves away from the lever (5).

- When the water has reached a temperature of 80° deg.C. (176 deg.B),
check that the distance between the lever and the adjusting nut
is 3 mm (0.118 in.) approx.

- Stop the engine, unscrew the radiator filler cap and remove the
thermometer (T).

~ Refit the water temperature gauge sending unit and connect +the
electric cable.

—~ Refit the air cleaner.
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SLOW~RUNNING ADJUSTMENT (fig. 18)

- This operation must be carried out with hot engine (80 deg. C -
176 deg. F approx.)

- Slacken off the locknut of the slow-running adjusting screw loca
ted on the butterfly valve housing fop surface.

- By acting on the above screw, set the engine speed to 800 =+ 900

r.p.m.

— Check that, after depressing the accelerator pedal one or more
times, the engine does not revolve at a speed higher than ¢t h e
specified one; if necessary,screw-in the screw until the speed
is restored to the proper value.

(Screwing-in the adjusting screw will decrease the speed, whilst
unscrewing will increase it).

~ Tighten the locknut.

Note - If, on acting on the adjusting screw, poor or no effect on
the engine revolving speed is noticed, it will be necessary
to stop the engine, to remove the air cleaner and clean the

by-pass duct by means of a brush, as shown in figure 19.

AN

Fig. 19 = Clcaning the By=Pass Duct

Fig.18 = Slow=Ruanin, Adjusiment
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REMOVAL AND REFITTING OF INJECTION PUMP

Removal

- Drain the cooling system.

- Lift off the air cleaner.

— Disconnect the fuel supply hose and the electric cable from the
electrovalve.

- Disconnect the cables from the water temperature gauge sending
unit and from the thermocontact.

-~ Disconnect the cable from the butterfly valve control lever.

- Remove the screw securing the engine water outlet connector +t o
the left intake manifold.

~ Disconnect the inlet and outlet hoses from the engine water out
let connector.

- Unscrew, from the enriching device, the banjo bolt securing the
water outlet hose.

- Unscrew, from the injection pump hydraulic head, the connector s
of the injector supply;pipes.

- Unscrew the screws fixing the distributing chamber front end to
the support bracket and the rear end to the butterfly valve
housing.

- Loosen the intake manifold-to-cylinder head mounting screws and
1lift off the intake manifolds and the distributing chamber togesther.

- Unscrew, from the engine crankcase,the banjo bolt securing the
engine -to-pump o0il flexible hose.

- Detach the alternator mounting bracket from the o0il filler ex-
tension.

~ Remove the 0il filler extension.

— Disconnect the fuel inlet and return pipes from the pump.

— Take out the engine o0il level dipstick.

- Lift off the injection pump complete with butterfly valve louwing.



44 FUEL SYSTEM » FLAVIA WITH INJECTION ENGINE
PETROL INJECTION PUNMP

S
S

Note - The butterfly valve/injection pump gsynchronization may b e

carried out either on the bench, or with the pump installed

on the engine.

g

Fig, 20 = Injection Punp and Butterfly Valve Housing Assy, i

1, Enriching device body = 2, Slow-running adjusting screw = 3, Water inlet hose banjo bolt = 4, Butterfly
valve control lever stop screw = 5, Butterfly valve housing = &, Fuel delivery valve locking ring nut =
7. injection pump fuel inlet and electrovalve delivery connector = 8, Driven gear =~ 9. Injection timing
marks = 10, Injection pump control lever = 11, 0il filler plug = 12, Butterfly valve and injection pump
control lever connecting rod = 13, Butterfly valve control lever = 14, Butterfly valve control lever stop

screw = 15, Calibrated sector,

Refitting
Before refitting the pump to the engine, it is necessaryto carry

out the operation "Checking the Injection Timing" as instructed on

page 37, then proceed as follows:

- Install the pump, positioning it suitably between starter mot or
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and ignition distributor and, 'befdre locking it, make sure that™

the timing marks stamped on the driven gear hub and on the injec

tion pump buss are aligned.

Note - Starting from a certain engine serial number, the tim ing
mark stamped on the pump boss has been replaced by a hole .
Such hole is used to insert tool 8015384, as shown in fig.16,

which considerably facilitates the checking.

- Fit the o0il filler extension.

~ Secure the alternator mounting bracket and check the drive belt
for tension.

- Screw-in the banjo bolt securing the injection pump o0il supply
flexible hose onto the crankcase.

— Connect the fuel inlet and return hoses to the pump hydraulic head
(tighten the banjo bolts to 0.8 + 1 mkg — 5.78 &+ 7.23 1lb.ft.).

— Fit the intake manifolds together with the distributing chamber ,
then secure the distributing chamber front end to the support

bracket and the rear end to the butterfly valve housing.

Caution — When refitting the intake manifolds to the cylinderheads,
pay attention not to interchange gaskets 2136138 ( to be inserted
between manifold supports and cylinder heads) with gaskets 2219345
(to be fitted between manifold supports and manifolds).Such mist ake

would result in the stopping of the water circulation in the engine.

— Connect the fuel inlet hose to the electrovalve and carry out the
operation "Venting the Pump" as instructed on page 34.

— Connect the injector supply pipes to the injection pump.

—~ Screw-in the banjo bolt securing the water outlet hose to the en
riching device.

- Fit the engine water outlet connector and connect the water drcu
lation hoses to it.

—~ Connect the electric cables to the water temperature gauge send-

ing unit on the engine water outlet connector and to the thermo-
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contact on the enriching device body.

— Connect the wire to the electrovalve.

- Re-connect the control cable to the butterfly valve controllever.

- Refit the o0il filler and breather cap.

- Refit the air cleaner.

~ Replenish the cooling systen.

- Start the engine and check all connectors for sealing.

- With engine running, slacken the o0il supply flexible hosestopump
hydraulic head securing banjo bolt, let some o0il seep out, then
screw it in again.

~ Carry out the operations "Setting the Enriching Device" and" Slow

Running Adjustment", as instructed under the relevant paragraphs.

S
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IMPORTANT

1) A1l the operations specified hereinafter may be carried out by

2)

our Branches and by the Manufacturer, or his Authorized Workshops

provided with proper test benches. To this end, ILancia have

provided a special additional equipment for the normal Diesel

engine injection pump test benches.

In order to ensure a perfect operation of the pump, it is impe-
rative that the specifications and the directions detailedin‘the
following pages be oObserved.

This Kugelfischer petrol injection pump has high-precision tech
nical and manufacturing features, which require gpecial accuracy
and cleanliness in carrying out the various overhaul operation s

described hereinafter.

Note - Non-complying with the above directions will result in the

cancellation of the guarantee; this will also be no longer
applicable if we ascertain that the relevant seals have

been removed or even only tampered with.

i
i3
:
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TOOL LIST

The additional equipment 8016350 described in sketch 1113 I (to
be used with test bench 8016850 ) and outfit 8016351, detailed here
inafter, form the complete set of equipments and tools necessary to
carry out any operation of normal maintenance, tune-up, service cou
pons, setting check and overhaul (on car or at the bench) of the pe

trol injection system.

QUTFIT 8016351
(Complete set of tools necessary for operations on car and for over
haul at the bench of the injection pump carried out by IanciaBranches)

8011354 Socket for injection pump fuel delivery valve mounting
ring nut.

8011355 Double hexagon socket for injection pump plunger mounting
ring nut.

8012351 Puller for governor support flange (to be usedwith8022912).

8012514 x* Puller-installer for injection pump drive shaft.

8012854 % Puller for injection pump plunger.

8012868 x Universal puller for injection pump driven gear.

8013030 Connector for pressure gauge 8095452.

8013351 Tool to hold fuel enriching device pushrod bush.

8013352 Pin to lock the injection pump control lever.

8013353 Fixture to locate the injection pump control lever to the
cam control lever.

8015364 Pointer to set the butterfly valve control lever.

8015365 Tool for setting the butterfly valve opening .

8015366 Tool for adjusting the length of the butterfly va lve-to-
injection pump lever connecting rod .

8015377 Gauge to set the injection pump at the test bench.

8015378 Fixture to check travel of injection pump plungers.

8015384 Gauge to time the injection pump.

8015392 Tool to check position of injection pump governor gear.

8017350 Support plate for injection pump overhaul.

8095452 Pressure gauge.

8095800 Thermometer with cage to check the engine water tempera-
ture when setting the enriching device.

»

Note -~ For the tool set necessary 6nly for operations on car carried
out by selling agencies, foreign concessionaires and autho-
rized services, see outfit No.B8016352 on page 2.

* Already existing for previous use.



PRECAUTIONS TO BE TAKEN ON DISMANTLING AND
REASSEMBLING THE INJECTION PUMP

During the injection pump reassembly operations,it
is advisable to arrange on the bench a proper comtainer
filled with trichloroethylene where every pump component
will have to be dipped and shaken before being refitted

to its place.

Should foreign matter be noticed in the trichloro-
ethylene, this will have to be filtered with blotting

paper.

The trichloroethylene will also do +to facilitate
the removal of special gaskets (52-53 - Table 2) from

the relevant mounting surfaces,

Obviously, when using the trichloroethylene, care
must be taken that it does not remain in touch with

the skin for a long time.

g
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OPERATIONS ON BENCH

Note - All the parts composing the injection pump referred tointhis
chapter may be identified by the reference numbers given in

table 2, which is taken from the Spare Parts Catalogue.

CHECKING THE DELIVERY AND THE HYSTERESIS

The operation of the pump may be considered satisfactory, when
the delivery and hysteresis specifications (with lever in all posi
tions and at all testing speeds) comply with those of Sketch 1086 L
The delivery checkings are carried out with pump control lever (67)
in three different positions: "minimum", "intermediate","maximum "

To secure the lever in the three positions, it is necessary t o
use gauge 8015377 and pin 8013352. The former has to be fitted to
the pump by inserting the register lip into the slot machined 1inm
the housing, whilst the latter has to be inserted into one of the
three holes in the gauge (for the "minimum" position, insert pin
8013352, through the hole in lever (67), into fhe upper hole in ggauge
8015377, whilst for the "maximum" position insert it into the lower

hole).

With lever in the "minimum" position, the checkings are carried

out at one pump speed only: 350 r.p.m.

With lever in the "intermediate" position, the checkings are car-

ried out at the following pump speeds: 350-1400-2800 r.p.m.

With lever in the "maximum" position, the checkings are carried out

at the following pump speeds: 1400-2800 r.p.m.

When carrying out any checking under the various testing condi-
tions, it is necessary to make sure that the difference between the
meximum and minimum deliveries measured by the four test tubes is

not in excess of 1 c.c.
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Two checkings must be carried out at every pump speed and with
control lever in any position: one by increasing the delivery,that
ig by reaching the testing speed starting from a slower one; and
one Dby decreasing the delivery, that is by attaining the testing
speed from a faster one; the hysteresis is obtained by subtracting
the smaller value from the greater one.

The procedures to install the pump on test bench 8016850 ( with
additional equipment 8016350) and to make the relevant connections

are given in Sketch 1113 I.

Hereinafter, we are giving an example of the delivery checking
of a pump revolving at a specified speed (1400 r.p.m.) and with

control lever in a determined position (intermediate).

ALL READINGS ARE TAKEN AT 1000 PUMP SHOTS
(c.c.) BETWEEN | HYSTERESIS
NONTROL| PUMP 1 2 3 4 lrest Tuses NOTES
LEVER SPEED e c c o
POSITION | r.p.m. il E 9 E ] E 5 E Acceptable | Acceptable
¢ jHy.l € |Hy]| ¢ |Hy.| ¢ |Hy.| veswor | ves-wor
% "f’q; 271 - |26.5| - {27.3] - | 26.8] -
g 1400 =5 Y-ES

From the above table (taken from the card for the test at the

bench of the injection pump), it can be noted that, with pump in
the above testing conditions, the values read, on increasing the
speed, for all the four plungers (79) are within the specified 1li-
mits (26 to 29 c.c.) and that the difference between the max.value
(27.3 c.c.) and the minimum one (26.5 c.c.) does not exceed 1 c.c.
and therefore it can be accepted (see Sketch 1086 I).

is resumed and completed in th e

The same example given above

&
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following table stating the values found on decreasing the speed
and, beside them, the hysteresis (Hy.) found.

ALL READINGS ARE TAKEN AT 1000 PUMP SHOTS'

c.C. -
: READINGS—ﬁRROR%-HYSTERESIS D1FFERENCES
CONTROL| PUMP . BETWEEN | HYSTERESIS
LEVER | SPEED m1 - 2 3 4 st Tumes NOTES
:';: E -E E :g E :g E Acceptable } Acceptable
FOSITION | r. p.m. g .l & [my.) & [my) & [my.| veswo | ves-wo
= 188 27 |- |26.5]| - |27.3] - |26.8] -
g 1400 |2 YES YES
S <8
k3 8 2127.3]0.3] 27 [0.5]27.6(0. 3127.2/0.4

Should the values found on checking the delivery and the hyste
resis differ from the specifications giVén in Sketch 1086 I, the

possible causes of defects existing in the pump may be deduced.

Hereinafter, we are giving the main cases of t_roubles which may
be detected on checking the delivery and the hysteresis, and each

case is followed by the description of the probable causeswhichhave

~originated it.

1. Under one or more testing conditions, the deliveries of the four

plungersare greater or smaller than the normal ones.

Probable causes: improperly set or binding governor, weak magneti c

device (45), spring (72) weak or even slipped off the clamps(73-74)

2. Under all testing conditions, the deliveries of the four plungers

are all increased or decreased by the same amount.

Probable causes: improper setting of adjusting pin (49) for enrich

ing device control lever (68), which results in lowering or 1lift-

ing of the plunger travel regulating rocker (19) by the eccentric
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shaft (2).
Lowering of the ball piece seats (100) owing to wear (deliveries
increased).
Wear of the follower pin ball surface (75)(deliveries increased)

or of the steel pad fitted to the regulating rocker (19).

Under one or more testing conditions, the deliveries of one or

more plungers are lower than the specified ones.

Probable causes: plungers sliding with difficulty in the relewnt

barrels (slight seizure).

Plunger returning springs weak or“brokeh; camshaft (3) cams or
tappets (80) worn out, depressions in the surfaces of plunger s
(79) caused by the action of tappets (80).

Inlet and delivery valves improperly sealed.

Under one or more testing conditions, hysteresis exceeds 1 c.c.

Probable causes: improper governor setting. Bearings of shaft (1),

or bearings (36) binding. Teeth of gears (63)(77)(64) and (65 )
with burrs, or broken in some places. Surface of regulating cam
(27) with scorings or hard spots preventing the proper sliding
on the ball surface of the follower pin (75). Ball surface o f
follower pin (75) in touch with the regulating cam , which
presents hard spots hindering the free sliding of the cam (27).
Follower pin (75) with foreign matters or slight seizure in its
seat, which prevent a free axial movement.

Roughness on the steel pad fitted to the regulating rocker (19),
or on the ball surface of the follower pin (75), with consequent
poor sliding. Eccentric shaft (2) binding in the regulating

rocker (19), with consequent poor rotation of the rocker itself.
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CHECKING THE GOVERNOR

This operation must be carried out whenever the check of the de
livery and hysteresis has given results not complying with the spe
cifications of Sketch 1086 I and denoting a faulty operation of the
governor (see "Troubles and Probable Causes" described under the
preceding paragraph). ‘

Preliminary Operations

— Drain the o0il from the pump.

- Secure the pump onto support plate 8017350 and lock this ina vice

- Carry out the operation "Removing the Hydraulic Head" followin g
the procedure described on page 663 1lift off the plunger travel
regulating rocker (19) and withdraw the cam follower pin (75) and
the tappets (80).

- Remove the governor cover plate (34) from the pump.

- Secure the governor support flange (89) to the pump housing by
using two screws of suitable length and two washers.

— Remove the pump from the support plate and install it on the test
bench.

-~ Start the motor of the test bench and let it operate for a few

minutes.
Specifications and Checkings

Three reference marks can be noticed on the gear (63) fitted to
the governor shaft (1)of the regulating cam (27)jsuch marks correspond
to three different pump speeds and precisely: 200 r.p.m.=two marks;
1400 r.p.m.= one mark;2800 r.p.m.=two marks.When the pump c amshaft

(3)revolves at the speeds specified above,

the following conditions must occur:

1. at 200 r.p.m.,the reference mark on
the governor support flange (or gauge
8015392)will have to be midway between

the two marks on the gear;

2. at 1400 r.p.m., the mark on the gear
will have to be aligned with the one

on the governor support flange; for 1400 rp.m
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g

3. at 2800 r.p.m., lhe reference mark
on the governor support flange will
have to be midway between the other

two marks on the gear. for 2800 rp.m

Checking the Hysteresis (referred to the governor only).

In this case there will be hysteresis when one of the reference
marks, stamped on the governor gear, stops in two different posi-
tions (for the engine speed considered), according to whether such
speed has been attained on increasing or decreasing the revolutions

per minute.

il

The hysteresis value,therefore,is given by the angle included
between these two positions.

The hysteresis of the governor is to be considered satisfactory
when, on carrying out the test at the three different speeds (200,
1400, 2800 r.p.m.), the following conditions are observed:

- at 200 r.p.m.,the'maximum admitted hysteresis value is the one
corresponding to an angle, the width of which does not exceed that
of the two marks on the governor gear relative to such speed. In
other words, during the two checkings carried out by increasin g
and by decreasing the speed, the reference mark located on the
governor support flange must remain within the two marks on the s
gear;

-~ at 1400 r.p.m., the hysteresis value shall be "O". That is to say,
the mark on the governor gear must be in line with the reference
mark on the governor support flange,whether the test is carried
out on attaining the speed of 1400 r.p.m. by increasing or by de
creasing the revolutions per minute;

- at 2800 r.p.m., for the maximum admitted hysteresis value,follow
the directions given for the test at 200 r.p.m., obviously with
the only variation that in this case it is necessary to consider
the two marks on the governor gear, corresponding to the speed 3

of 2800 r.p.m. As admitted hysteresié applies again the width of
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these two marks.
Should all the above conditions ,or some of them, not be observ-
ed, the reason for such possible troubles is due to:
1. Axial forcing of governor shaft bearings (37); in this case,pro
ceed as follows:
- slacken the governor support flange mounting screws;
- if the hysteresis disappears, re-tighten the mounting screws
and slightly tap on the governor shaft with a light hammer.
2. Wear of the gears (64)(65)(77) and (63); in such a case,proceed
as follows:
- gradually vary the pump speed and make sure that the governor
graduvally follows the speed variations;
- should the governor jam in some point, check that the gear
teeth,meshing in that moment,are not excessively worn out or

damaged; if necessary, renew the gears.

SETTING THE GOVERNOR (fig. 21)

To be carried out if, while "Checking the Governor", the condi -
tions under points 1.2.3. do not occur.

— Set the test bench motor speed to 1400 r.p.m.

- Hold the spiral spring carrying gear (64) and loosen the relevant
locking screw (104).

- Still holding the spiral spring carrying gear and with bench motor
running, turn the governor shaft gear (63) until the  reference
mark corresponding to 1400 r.p.m. (one mark) is aligned with that
on the governor support flange (89) and, in such position, tempo
rarily lock the spiral spring carrying gear (64)by slightly tight
ening the screw (104).

- After locking the gear, make sure that the marks are still aligned.

- Change the test bench motor speed down to 200 r.p.m.

- Should the reference mark on the governor support flange not be
within the tolerance limits corresponding to 200 r.p.m., hold the

governor shaft gear (63) and turn the spiral spring carrying gear
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in the suitable direction and by the amount deemed sufficient t o
correct the misalignment.

- Release the spiral spring carrying gear and make sure that the dif
ference has disappeared, otherwise repeat the operation described
above. :

- Reset the test bench motor speed to 1400 r.p.m.

- Make sure that the initial setting has not been altered;if neces-
sary, proceed as follows: by means of suitable pliers, hold the
end of spring (72), slacken the screw securing the clamp (74) and
load or release the spring by the amount required to correct the

misalignment.

- At this stage, it will be necessa | 74

ry to carry out the checking at 65

2800 r.p.m. by proceeding as fol- 64
lows:

- set the motor speed to 2800 r.pm;

- make gure that the reference mark
on the governor support flange is

midway between the two marks ( on

the governor shaft gear)correspad

ing to the test speed; possible

adjustments may be carried ocut by
Fig, 21 = Governor Spiral Spring and Gear

slackening the screw securing the
clamp (74) and varying the load of the spring (72).

Once the last setting has been completed, it will be necessary to
repeat the checkings at the other two speeds and to make sure that |
the previous settings have not been disturbed; if required, repeat

the settings and should it be impossible renew the spring (72).

These alternate settings will have to be effected until at all
three testing speeds the reference marks on the governor shaft

gear (63) are in the correct position as compared with the mark
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on the governor support flange (89).

When the setting operations have been completed, it will be ne-
cessary to definitively tighten the screw (104) securing the spi-
ral spring carrying gear (64) and the screw securing the clamp(74),

but without tightening the latter excessively.

CHECKING THE PLUNGER TRAVEL

It has already been said that the deliveries of allfour plunger s
must be equal one another or, at the maximum, may differ by 1 c.c.
every 1000 pump shots; in addition, it has also been s pecified
that the deliveries at the various pump speeds must be within the
values given in Sketch 1086 I.

- If, when checking the delivery, this results poor or excess ive
for all or for some plungers,it will be necessary to proceed as

follows:

Preliminary Operations

- Carry out the operation "Re-

moving the Hydraulic Head"
following the procedure de -
scribed on page 66.

- By means of pin 8013352,lock

the pump control lever in the
intermediate position.

— Zero-reset the dial gauge of
fixture 8015378 (fig.22) by
proceeding as follows: rest
the gauge sleeve against the

fixture body and align the

pointer with mark "O".

-~ Arrange the plate of fixture Fig, 22 = Zero=reseiting the Dial Gauge

8015378 on the pump housing.
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2 Fit the dial gauge, already zero-reset, to the plate by inserting

its stem into one of the holes.

Checking

- Turn the camshaft (3) and make sure that, with the tappet to be
checked at its T.D.C., the gauge pointer lines up with mark "O"
(maximum allowed tolerance: + 0.005 mm = 0.0002 ").

- Zero-reset the gauge after each checking and repeat the test on
the other tappets.

If, during the above checkings, the gauge pointer shifts beyon d
the tolerance limits, two cases may occur:

a) in all measurements, the gauge pointer always shifts from mark

"O" by the same amount and in the same rotation direction:

- carry out the basic adjustment of the plunger travel by act-
ing on the adjusting pin (49) of the enriching device lever
(68)(refer to fig. 24).

b) in one or more measurements, the gauge pointer shifts from "O "

by different amounts:
- replace the ball pieces concerned by following the procedure

described under operation "Setting the Plunger Travel".
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SETTING THE PLUNGER TRAVEL

Foreword

In describing the‘"Operating Principle” of the injection pump,
we stated that the travel of each plunger (79) is exactly equal to
the amount by which the end of tappet (80) protrudes from the rele
vant ball piece (100), and is also directly proportionél to the fuel
delivery; it follows that the fuel deliveries are also directlypro
portional to the protrusion of tappet ends from the relevant ball
pieces.

Should the tappet end protrusions differ one another, the fuel
deliveries would also differ;this

results in the necessity for all

the tagpet ends to protrude by an 102 72 ' 103
equal amount, with a maximum allow \\\\EE'" T

ed difference of + 0.005mm(0.0002 | 20 : 7% 101
in.). It is just by fitting ball 19 744 .E‘ /:\“~\\7g

pieces of specific thickness, that

\
this uniformity is obtained. 75 §§ ‘ 2
For this adjustment, it is ne- ! N
27 100
cessary to set the regulating cam
(27) in such a position that t he 66 ‘§§ 80

cam follower pin (75) will make

the plunger travel regulating | 6 _ e 3
rocker (19) take a determined po- 8 $ :

sition, which will allow the tap-

Fig, 23 = Injection Pump Seciion

pet end to protrude from the ball
piece by a given amount.
The poéition which the regulating cam will take is that corre-
sponding to the intermediate one of the pump control lever (67) .
For such position of the cam, the tappet end, when at the T.D.C,
will protrude from the relevant ball piece by 1.255+0.005 mm(0.0494
+ 0.0002").
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Such protrusion is reproducell inside the gauge sleeve of fixtu-
re 8015378; it is just by means of such sleeve that the dial gauge
of the fixture is set to zero (refer to the operation "Checking the

Plunger Travel").

Basic Adjustment

Once the preliminary operations described under paragraph
"Checking the Plunger Travel" havé been completed and before fit -
ting the plate of fixture 8015378, replace one ball piece with an-
other, the thickness of which is already known (for example; 4.00
mm - 0.1574"), then proceed as follows:

- fit the plate of fixture 8015378 to the pump housing;

- fit the dial gauge to the plate by inserting its stem into +the
hole corresponding to the ball piece replaced;

- turn the camshaft; the pointer of the dial gauge will move,follow
ing the rotation bf the shaft; when the pointer will commence re
versing its motidn, stop turning the camshaft; this being insuch
position, the cam controlling the tappet of the ball piece under
measurement is at its T.D.C.,

and the end of the tappet in

question will have to protru-
de from the relevant ball piece
by 1.255+0.005 mm( 0.0494  +
0.0002 ");

- make sure that the gauge poin -

ter is aligned with mark "O";
possible corrections may be
carried out by screwing in or
out the adjusting pin (49) of
the enriching device lever(68)
(see fig. 24).

With the above operations,the

Fig. 24 = Plunger Travel Basic Adjustment

travel adjustment of one glunger
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has been carried out; repeat it now to adjust the travel of ¢ he

other plungers.

In order not to alter the basic adjustment just carried out, it
is necessary to protect the adjusting pin (49) by fitting a cap(28)
which, once the pump has been re-assembled, must not be disturbed.
Important. Do not disturb the zero-resetting of the dial gauge du
ring the measurement. After each measurement, check the zero-reset
ting and, if necessary, zero-reset.

— Insert the stem of the dial gauge,duly zero-reset, into the hole
of the next ball piece.

- Turn the camshaft and make sure that, when the cam corresponding
to the ball piece under checking is at its T.D.C., the pointerof
the dial gauge is in line with mark "O".

- 3hould this not occur, it will be necessary to renew the ba 11
piece (100) with a new one of different thickness.

- Follow the same procedure for the remaining ball pileces.

Renewing the Ball Pieces

Tne available ball pieces are of various thicknesses ranging from
a minimum of 3.88 mm(0.1527") to a maximum of 4.11 mm(0.1618 "),and
the inbtermediate ones present a progression of 0.01 mm (0.0004 ")

3.88 (0.1527") - 3.89 (0.1531") - 3.90 (0.1535")....4.09 (0.1610" )

4.10 (0.1614") - 4.11 (0.1618"). llgﬁl..;? [

33
ko
-
By

The procedure for determining the

thickness of the new ball pilece 1s

ags follows:

- replace the ball piece witha umaster
one of a given thickness,for inst.
4.00 mm (0.1574"). The 4.00 mm
thick master ball piece is chosen
for calculation convenience;amark

whatever (e.g. a paint touch) is

then made on it, so as to dis-

tinguish it from the others,

Fig, 28 = Renewing a fail Piece
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for example: @/

- take the reading on the dial gauge.

Three readings may be observed:

1. The pointer of the dial gauge does not reach "0".

This occurs when, the master ball piece (4.00 mm - 0.1574 " )
being thicker than required, the erid of tappet (89),at its T.D.C,,
protrudes from the ball piece (100) less than necessary.

To correct such protrusion,it will be necessary to replace the
master ball piece (4.00 mm-0.1574") with a thinner one,the thick

ness of which is reckoned by making the following subtraction :

master ball piece 4.00 mm e
. 1R ! : E&l
reading taken - 0.07 mm 5
A

E

NEW BALL PIECE 3.93 mm

Reading Master ball piece NEW BALL PIECE

2. The pointer of the dial gauge lines up with "O".

This takes place when the thickness of the master ball piece
(4.00 mm-0.1574 ")is just the right one to make the tappet(8Q),
at its T.D.C.,protrude from the ball piece (100)by the proper
amount.

In suchacase, just to recover themaster ball piece,it will be ne

cessary to replaceit with another one having the same thickness.

{;;:;0

A

Reading Master ball piece NEW BALL PIECE

3. The pointer of the dial gauge goes beyond mark "O".

This occurs when, the master ball piece (4.00 mm—-0.1574") be-
ing thinner than required,the end of tappet (80),at its T.D.C.,
protrudes from the ball piece (100) more than necessary.

To correct such protrusion, it will be necessary to replace
the mastér ball piece (4.00mm-0.1574") with a thicker one, the
thickness of which is reckored b& making the following addi tion :

{

s g




FLAVIA WITH INJECTION ENGINE FUEL SYSTEM 63
PETROL INJECTION PUMP

g

master ball piece 4,00 mm :
reading taken + 0.08 mm w @
2

NEW BALL PIECE 4.08 mm

f;;e

Reading Master ball niece NEW BA!L PIECE
After setting the travel of all plungers, secure the ball pieces

by fitting washer (81) and circlip (5).
Note - Small corrections of the ball piece thickness may be cbtained

by rubbing the top face with very fine emery cloth.

SEALING TEST OF HYDRAULIC HEAD

Foreword
This operation has to be carried out during the general overhaul
and anyhow whenever fuel leakages into the pump o0il sump have been
noticed.
Such leakages might be caused by:
1. Poor sealing of "O" rings fitted to the plungers: in such a case
the fuel leakage (with plunger fitted) may occur through the
ring nut (47), or through the fuel return port.

Plunger sealing and
S gk
Engine oil inlet g _ gzzglﬁgnna 0il ring
\ | \

~
g \ \\\\\\\
8

ANRRN Plug

N N
\ N N\ RARTRR S

\
k] o KO [ NI e
)
\

Plunger No, 2 -
fuel inlet valve " rings . .
Fuel inlet banjo union

Fuel return banjo union

Fig, 25 bis = Hydraulic Head: Section through Oilways
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2. Lack of sealing oil ring between plunger and barrel (79)(on one

or more plungers) owing to the oilway being clogged (see figure
25 bis).

Preliminary Operations

If the pump is completely assembled, proceed as follows:

- drain the oil from the pump;

- secure the pump to support plate 8017350 and grip the latter in a
vice;

- untighten the four hydraulic head mounting screws (107)(one o f
them is covered by a seal bearing the Kugelfischer stamp, or the
Lancia one, if the pump has already been overhauled at a Lancia
Branch);

— completely unscrew three of such screws, and then , applying a
certain pressure on the hydraulic head, unscrew the last screw and
remove the hydraulic head with relevant gasket,taking care +t hat
the plungers do not slide off the relevant barrels;

- take out the plungers one by one,remove the return springs a nd
then refit the plungers to the bottom of their seats, paying at-
tention not to interchange them;

— connect the injector hand-testing pump to the oil inlet port on

the hydraulic head.

1st Test : (relevant to the trouble specified under point 1).

By means of the injector hand-testing pump,force testing fluid
into the hydraulic head up to building up a pressure of 10 atm.;j;at
this moment, two cases may océur:

- the pressure stays on for some time, after giving up operatingthe
hand-testing pump, and no testing fluid leakages are ifotix:ed,
either from the plunger mounting ring nuts (47) or from the fuel
return port.

In such a case, it must be concluded that the oil "O" rings fitted

‘to the plungers seal perfectly.

g
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— The pressure drops more or less rapidly and leakages are noticed
from the ring nuts (47) or from the fuel return port.

In this case, the "O" rings (all or some of them) do not seal pro
perly and they will have to be renewed (it is advisable t o
renew all the eight "O" rings fitted to the four plungers). After
completing this test, repeat it and proceed to carrying out +t h e

second test.

2nd Test:

- take out one plunger, hold the other three, and force testing fluid
in by means of hand-testing pump 8015853;

~ if the testing fluid flows freely and the gauge does not indi-
cate a pressure above 1 to 1.5 atmospheres, it means that t h e
inlet gallery of this plunger is clear;

— if the testing fluid pumped at this pressure doesnot flow freely,
try to unclog the ducts by raising the pressure up to 10 atm.;

- repeat the fbregoing procedure on the other three plungers.

If the increase of the fluid pressure has not sufficed to un-
clog the duct concerned, it will be necessary to remove all plun-
gers, to clean the circular grooves machined in the plunger seats
one by one, and then, after dipping the head in trichloroethylene,
to make sure that all the ducts concerned are clear by applying air

pressure.
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INJECTION PUMFP GENERAL OVERHAUL

Note - Before disassembling the injection pump, carry out the fol

lowing operations:

- clean it carefully;

- make sure that the guarantee seals bearing the Lancia or Kugel-
fischer stamps have not been removed or damaged;

~ check the conditions of the pump housing;

- drain the lubricating oil.

HYDRAULIC HEAD

Removing the Hydraulic Head from the Injection Pump (table 2)

- Install the pump on support plate 8017350 (fig.26) and lock the
latter in a vice.

— Unscrew the mounting screws

(107~ one of them bears a
guarantee seal with the Kugel
fischer stamp or the Lancia
one, if the pump has already
been disassembled at a Lan-
cia Branch),then remove the
hydraulic head (101) andthe
relevant gasket (53)(to fa-

cilitate the removal,moisten

it with a brush dipped 1in

trichloroethylene); durin g

this operation,applya slight Fig, 26 = Injection Pump on Support Plate 8017350

pressure on the head against
the thrust of the inner springs, so as to prevent the plungers

(79) from sliding off.

Dismantling and Overhauling the Hydraulic Head (table 2)

- Grip the hydraulic head in a vice provided with lead jaws;

- for each plunger, proceed as follows: withdraw the plunger (79),
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complete with spring (71) and spring cap (76), slip of the spring
and the cap, then refit the plunger;

by means of socket 8011355, unscrew the plunger mounting ring nuts
(47);

using puller 8012854, remove the barrels (79), complete with the
relevant parts: plungers,thrust rings (4), "O" rings (7) and

rings (26).

Note - The "O" rings (6-7) must always be renewed on reassembling.

by means of socket 8Q11354, unscrew the mounting ring nuts (48 )
and withdraw the delivery valves (103), paying attention not to
scatter the washers (84);

using a suitable spanner, unscrew the inlet valves (102) and ex-
tract them together with the filters (46) and the "O" rings (6);
unscrew the fuel inlet and return hose banjo bolts (21-22), then
remove the banjo union (18) and the sealing rings (54-56) ; the
banjo bolt (21) is provided with an inner filter, which is not
supplied loose as spare;

dip the hydraulic head in a bath of trichloroethylene and let it
remain for some time, then clean the various passages,using air
pressure;

check the various components for conditions; the ground working
surfaces of plungers and barrels must be perfectly polished and
without signs of wear and seizure, so as to allow the plungers
to slide freely. If not so, renew the plunger assemblies (79);
check the spring caps for conditions;

check and clean the banjo union, the banjo bolts and the filters;

anyhow, renew any part which is worn or damaged.
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Reassembling the Hydraulic Head (fig. 27)

Caution - During the reassembly of the hydraulic head, it is impe-
rative that the utmost cleanliness be observed, since even a small
foreign particle could affect the normal operation of the valvesand

plungers.

- fit the filters (46) and the "O" rings (6) to the inlet valves
(102); renew the "O" rings (6) whenever the inlet valves are re -
fitted;

- slightly oil the "O" rings (6) and the threads of the inlet valves
and screw the inlet valves into the hydraulic head (101),using a

torque spanner set to 3 mkg (21.7 1lb/ft.).

solert mana

Fig., 27 = Hydraulic Head Components

e

o
e
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- fit the delivery valves (103), so that the slots engage the loca
ting pins of the seats in the hydraulic head;

- fit the shims (84), then, by means of socket 8011354 with a torque
spanner set to 5 mkg (36.17 1lb./ft.), screw in the delivery valve
mounting ring nuts (48);

- make sure that the holes in the barrels (79 c) are not clogged ;

- lubricate the plungers (79 p) and insert them into the barrels ;

- to each barrel (79 c) fit: the first "O" ring(7), then +the
thrust ring (26) and the other "O" ring (7);

- fit the thrust rings (4) with the larger diameter facing outwards;

- slightly oil the barrels and "O" rings, then insert the plunger
assemblies into the hydraulic head;

- fit the plunger mounting ring nuts (47) and screw them inby hand,
so as not to distort the "O" rings (7), and make sure that,with-
out much effort, they are driven almost flush with the hydraulic
head surface;

- once such condition is obtained, tighten the plunger mounting
ring nuts (47), using socket 8011355 and a torgue spanner set %o
3.5 mkg; during this. operation,the plungers must be left in the
barrels;

- make sure that the plungers slide freely in the relevant barrels;
should an excessive resistance of a plunger be noticed, unscrew
the relevant ring nut and re-tighten it (if necessary, turn the

barrel in its seating);

After fitting the plungers, as detailed above, it is necessary %o
make sure that the "O" rings (7) have not been damaged; to this end,
carry out the operations described under paragraph "Sealing Te st

of Hydraulic Head" (1st and 2nd tests);
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- for each plunger, proceed as follows: extract the plunger f rom
the relevant barrel, fit the spring cap (76) and the spring (71)

to the plunger, then re-insert it, so prepared, into the barrel.

Refitting the Hydraulic Head to the Injection Pump (Table 2)

- 0il the gasket (53) and fit it to the pump housing;

- keeping the hydraulic head slightly slanting, so as to prevent
the plungers and the springs from sliding off, fit it to the pmp
housing, so that the dowel pins engage with the mating holes in

the hydraulic head (fig.28);

- gscrew in the screws (107) ,
provided with washers (82) ,

tightening them with a torque

spanrer set to 0.8+1 mkg(5.78
to 7.23 1b/ft.);

- after the tightening, insert
the seal disc (33) into the
geat of one of the mounting
screw heads (107)(see figure
39), so as to cover the head

itself, then stamp the Larncia

mark on it by means of t he

Fig, 28 = Fitting the Hydraulic Head

punch provided.
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PUMP HOUSING

Disassembly (Table 2)

-~ Carry out the operation "Removing the Hydraulic Head from the In-
Jection Pump" as instructed on)page 66, then:

- remove the pin (97) retaining the enriching device eccentric shaft
(2);

~ using a pair of pliers, withdraw the retainer (16) of the plunger
travel regulating rocker (19);

- unscrew the cylindrical nut (40) locking the enriching device le-
ver (68);

-~ unhook the return spring (70) from the enriching device lever(68),
and remove the lever;

- withdraw the eccentric shaft (2) and 1lift off the plunger travel
regulating rocker (19);

- 8lide off the cam follower pin (75) and the tappets (80) ( if the
camshaft (3) has not to be renewed, notice the mounting position
of the tappets, so as to refit them in their original positions);

- remove the seal disc (33) bearing the guarantee stamp,unscrew the
mounting screws (17-107) and remove the governor cover plate(34),
together with the gasket (52); to facilitate the removal of this,
moisten it with a brush dipped in ttichloroethylene;

- glacken the screw (108) of the clamp (74) locking the spiral spring
(72) and release the spring;

- unscrew the screw (108) and remove the clamp (74);

- withdraw the snap ring (11),take off the thrust washer (91) and
extract the spring from the slot on the hub of gear (64);

- unscrew the mounting screw (69), then remove the clamp(73)and the
spring guide (60);

- unscrew the fixing screw (104) and 1ift off the spiral spring car
rying gear (64);

-~ withdraw the snap ring (9), remove the gear (63) and take out the
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key (31) from the governor shaft (1);

- using puller 8012351, detach the governor support flange(89)com-
plete with governor shaft;

- withdraw the snap ring (8), remove the shim (95)and take out the
gear shaft (77);

- extract the two bearings (36) and, if necessary,remove the snap
rings (12);

- by means of a drift, drive off the governor shaft assy. (1);

~ from the shaft, remove the snap ring (10), the regulating cam(Z27),
the key (29) and the bearing (37);

- withdraw the two snap rings (13) and take off the bearing (37),
with adjusting shim (93), from the governor support flangej;

- from the governor support flange, remove the thrust ring(90)and,
if required, the snap ring (14) of the governor sending unit(45)

-~ from the pump housing, remove the governor sending unit assy.
(45) and relevant thrust ring (90).

Qaution. The governor sending unit must not be dismantled;should it

be necessary, the gear (65) only may be renewed; in case of inner

binding, wear of the gear teeth, or improper operation detected on
checking the governor setting,the sending unit will have to be re-
newed as an assembly.

- unscrew the nut (43) and take
off the lock washer (32);

- using universal puller 8012864
remove the driven gear(61)and
withdraw the key (30);

- remove the pump housing from
support plate 8017350,placeit
under a press (see figure 29)
and drive out the camshaft(3)

complete with gear (62) and

S talaamR

bearing (38);

Fig, 29 = Driving out ihe Camshafi

S
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- remove the seal (57), withdraw the snap ring (15) and extract
the bearing (39) from the pump housing;

- unscrew the safety screw (106) and remove the pump control lever
(67);

- remove the snap ring (10) and ‘the shim (92) from the lever pin
(66);

- unscrew the guide bush (23) together with seal (58), push the
cam control lever (66) inwards and remove it from the pump hous

ing.

Overhaul and Reassembly (Table 2)

~ Carefully wash the removed components, check them for cmditions,

renew as necessary and refit them.

- Dip the pump housing in a bath of trichloroethylene, then Dblow
off any possible deposits.

- Install the pump housing on support plate 8017350,

- Check that the seats,in the pump housing, for enriching device
eccentric shaft (2) and for cam follower pin(75)are not so worn
a8 to cause excessive clearance, so that even the renewal of the
eccentric shaft (2) and of the follower pin (75) is not suffi-
cient to restore the proper clearance;if this occurs, renew the
housing.

- Check the cam control lever pin (66) and the bush (23) for wear
and meske sure that the relevant clearance is not so eccessive
as to affect the necessary precise connection between the move-
ments of the butterfly valve and of the regulating cam; if this
is the case, renew the parts.

- From inside the pump housing, insert the cam control lever (66)
into the threaded hole.

- Holding the cam control lever, fit the guide bush (23),complete
with seal (58), to the cam control lever pin, and screw the bush
into the pump housing.

- Pit the shim(92)and secure it with the snap ring (10).
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- To position and +then secure
the pump control lever(67)onto
the cam control lever pin, it
is necessary to use fixture
8013353 by proceeding as fol-
lows (see figure 30):

- fit fixture 8013353 into the
pump housing, so that:the shaft
cylindrical head seats in the
housing of the governor shaft
end bearing(37), the ball pin

of the cam control lever (66)

is inserted into the first Fig. 30 = Using Fixture 8013353
groove of the dummy cam (1), the holes in the plate (3) engage

with the dowels of the pump housing;

- fit the pin (2) into the hole of the cam follower pin, until it
is inserted into the second groove of the dummy cam(1),locking it

- fit the pump control lever (67) to the cam control lever(66)pin;

- insert pin 8013352 (4), through the hole in the lever (67), into
the proper slot machined in the pump housing;

- after positioning the lever (67) as previously described,lock it
by screwing in the bolt (106),provided with the washers(83),until
the spigot between the hexagon head and the cylindrical one bredks;
obviously, during such operation, it will ne necessary to hold the
nut (41) with another spanner;

- remove fixture 8013352 and the pin (4 - fig. 30);

- after tightening the holt, check that the lever is securely fit-
ted to the cam control lever pinjg

- check the camshaft bearings (38-39) for conditionsand,if requir-
ed, renew them;

- meke sure that the ground surfaces of lobes of the camshaft (3)

are not excessively worn out or scored and do not present signs

“bad
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7 83 4

Fig, 31 = Camshaft and Control Levers

of seizure;if necessary,renew the camshaft;

-~ check the teeth of gear (62) for wear;if necessary, replace the
gears;

- insert the bearing (39) into the
relevant seat in the pump housing;

- by means of a press(fig.32),drive
the camshaft(3),complete with the
gear(62)and bearing(38), into the
bearing already fitted, having ca
re to hold the latter with a suit
able +tool.

- secure the bearing(39) by fitting
the snap ring (15);

- fit the seal(57),using a suitable

installer; Fig, 32 = Driving«in the Camshaft
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- make sure that the regulating cam(27)slides freely on the govern
or shaft (1) and that the relevant clearance is not excessive
owing to wear of the shaft or of the cam hole;if necessary,renew
the parts;

- check the bearings(36-37) and the gear shaft(77) for conditions;
if required, renew them; |

- fit the-bearing(37)to the governor shaft left end(1)(as shown in
table 2);

- insert the key (29) into the keyway in the governor shaft (1);

- fit the regulating cam (27) into the shaft,with the groove facing
the bearing just fitted;

~ fit the snap ring (10) into the groove in the shaft;

- meke sure that the regulating cam slides freely on the governor
shaft;

- from the governor shaft right end (1-table 2), insert snap ring
(13) and then fit the other bearing (37);

- on the governor support flange (89), fit the snap rings (13-14),
retaining the bearing (38), into the seats nearest the cover plate
(34);

- fit the two snap rings (12) into the relevant seats in the govern
or support flange (89) and then fit the two bearings(36)on either
gide;

- insert the gear shaft (77) in the bearings (36), fitting it with
the gear facing the governor cover plate;

- fit shim (95) to the opposite end of gear shaft (77) and secure
the whole by means of snap ring (8);

- fit shim (93),if any,then insert the bearing (37), with governor
shaft (1) and snap ring (13),in the proper seat in the governor
support flange (89);

~ gecure all these parts by fitting snap ring (13);

- meke sure that the end play of the bearing (37) in its housing

in the governor support flange is not excessive; if required,fit

[
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Fig, 33 = Requlating Cam and Governor Sending Unit

adjusting shim (93), or increase its thickness;

fit one of the two thrust rings (90) into the governor sending
unit seat in the pump housing (35); '

fit the sending unit (45), complete with ring gear (65)and snap
ring (9), into the relevant seat in the pump housing;

fit the snap ring (14) into the groove machined in the seat on
the governor support flange (89), then fit the other thrust ring
(90);

0il either side of the gasket (52) and fit it to the pump hous-
ing;

fit two 0.1 mm (0.0039 in.)adjusting shims (94-table 2) into the
seat of the camshaft bearing (38) in the governor support flan-
ge,in addition to those already fitted, if any;

temporarily fit the governor support flange and the cover plate
onto the pump housing,by cautiously screwing-in some mounting
screws and checking,at the same time, that the camshaft may still

be turned;
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- should it be noticed,on tightening the cover plate mounting screws,
that the camshaft tends to lock, unscrew the mounting screws and:
remove one adjusting shim (94);

- repeat this procedure until, with governor support flange and co
ver plate secured to the pump housing, the camshaft may be turn-
ed without excessive effort (i.e. with end play = 0);

- remove one 0.1 mm(0.0039in.)adjusting shim and refit the govern
or support flange only, securing it with two or more screws pro-
vided with suitable spacers. By so acting, the specified 0.1 #
0.2 mm (0.0039 # 0.0078 in.) end play will be obtained.

NOTE ~ The camshaft end play adjustment must be effected only when

one of the following parts has been renewed:camshaft,pump housing,

or governor support flange.

- arrgnge the pump as if it were mounted on the car, then check the
regulating cam control for smoothness,by acting on the control
lever (67) as follows:

- move the lever (67) to the minimum position, apply a 50 grams
(1.76 oz.)weight to the ball pin, then make sure that this weight
is sufficient to lower the lever to the maximum position;

- turn the governor shaft until

the regulating cam key(29)faces
the hydraulic head;

~ check the gears(63-64)for wear
and the teeth for burrs or
breaks capable of causing im-
proper friction on meshing with
the teeth of the mating gears
(77-65);

- fit the gear(63)to the governar

shaft and, while holding the

regulating cam, turn it anti-
Fig. 34 = Mounting Position of Governor

clockwise until it abutsa-ainst Shalt Gear

Y
i

o
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its stop (gear pin positioned as shown in figure 34);

- secure the shaft and the gear in this position, by fitting key
(31) and snap ring (9);

- fit the spiral spring carrying gear (64) to the gear shaft(77);

- turn the gear (63) or (64) and make sure that it revolves com~
pletely without binding or excessive effort,otherwise renew all
or some of the gears concerned;

- keeping the spiral spring (72) in the position shown in fig.35,
insert its inner end into the slot provided in the hub of gear
(64);

- fit the thrust washer (91) with its convex side facing the spring
and secure i1t by fitting the snap ring (11);

)

N

72 64 104 77 36' 12 9 31 63 13

Fig, 35 = Governor Gears and Spiral Spring
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start the screw (104) into the relevant seat in the hub of gear
(64);

fit the spring guide (60), inserting the guiding end under  the
last outer coil of the spring itself;

secure the spring guide (60) with the clamp (73) and screw (69);
secure the spring outer end (72) by.fitting the clamp (74) and
cautiously screwing in the screw (108) provided with lock washer
(86).

NOTE - The spring end must be locked in the proper transve rsal

steps machined in the mating surfaces of clamps (73 - 74).

remove the assembly just completed, and install it on test bench
8016850 (see sketch 1113I);

pre-load the spring (72) by proceeding as follows:turn the gear
(63) fully anti-clockwise, turn the spring carrying gear (64) by
half a turn clockwise and temporarily tighten the screw (104);
carry out the operation "Checking the Governor" as instructed on
page 53;

remove the assembly from the test bench and fit it to support
plate 80173503

0il either side of the gasket (52) and fit it to the governor sup
port flange (89);

fit the governor cover plate (34) and secure it by means of the
screws (17-107) tightened with a torque spanner set to 0.8 mkg
(5.78 1b.ft.)3;

make sure that the cylindrical surface of the tappets(80)and the
plane surface contacting the cams do not show signs of seizure
and that the tappets slide freely in their seats; if required,
renew some or all of them;

make sure that the clearance between the regulating rocker (19)
and the enriching device eccentric shaft(2) is not excessive; if
necessary, renew. Such a clearance could affect the regular va-
riation of the plunger travel effected by the cam follower pin;

fit the tappets (80) into the relevant seats in the pump housing;
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100_81 5

Fig, 36 = Cccentric Shaft,Requlating Rocker ,Tappets and Cam Follower Pin

- renew the "O" ring (6) and fit the eccentric shaft (2) to the re
gulating rocker (19) by keeping this in the pump housing recess,
as shown in figure 37, and turning the shaft in either direction
up to inserting it completely;

- fit ring (16) securing the regulating rocker to the eccentric
shaft;

- fit the retaining pin (97) into the relevant seat in the pump
housing and turn it slowly until its front end engages the groove
provided on the excentric shaft, thus securing the shaft in the
proper position as compared with the pump housing;

- make sure that the hall and cylindrical surfaces of the cam fol-
lower pin are not worn, seized, or show defects;if required,renew
it;

- fit the cam follower pin (75) into its seat(figure 38)and check
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Eig. 37 = Fitting the Eccentric Shaft Fig, 38 = Fitting theg Cam Follower Pijn

that, on operating the cam control lever (66), the pin slides
freely upwards and drops by itself;

- suitably turn the enriching device eccentric shaft (2) and the
camshaft (3) until the regulating rocker (19) rests on the cam
follower pin (75). Make sure that, on the whole, the various
parts operate well;

- fit the enriching device lever return spring(70)into its seating
on the pump housing, load it suitably and fit the control lever
(68),with screw (49) and nut (41), to the end of eccentric shaft
(2),paying attention that it is inserted in the correct positi on;

-.release the end of spring (70),s0 far held,so that it rests
against the lug of the control lever;

- fit lock washer(85) and secure the whole by tightening nut(40);

- carry out the operation "Setting the Plunger Travel"as instrqu
ed on page 59; |

- 0il the gasket (53) and fit it to the pump housing;

- complete the reassembly as instructed under operation '"Reas-
sembling the Hydraulic Head" on page 68;

- £ill the pump sump with 0.5 litre (0.87 Imp. pts - 1.05 U.S.A.

N
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pts) of oil ESSO UNIVIS 40;

~ at the bench,carry out the operation "Checking the Deliveryband

- the Hysteresis",as instructed an page 49;

- should all the values found,or some of them,differ from the spe-
cifications given in sketch 10861, follow the instructions descri
bed case by case on page 51 and act accordingly,as specified in
the overhaul operations relevant to the trouble detected.

NOTE - Should poor deliveries be detected in one or more  testing

tubes,it is good practice to renew, at first the inlet and delivery

valves relevant to the plunger concerned.

- fit the guarantee seals to the pump, as shown in figure 39, then

by using the proper punch, stamp the LANCIA markﬁdh seals(1) and
(3). | |

Fig, 39 = Localion of Guarantee Seals

1, Seal disc on hydraulie head =~ 2, Seal
cap on enriching device lever adjusting

pin = 3. 5eal disc on governor cover plate
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Table 3 = Injection Pump and Enriching Device Sections
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GENERAL -

ENGINE UNTIT

GENERAL

There is only one type of engine fitted to all cars equipped with
the indirect injection fuel system and it is identified by prefix
815.400 stamped on the right-hand rear of the crankcase.,

The maximum power developed is 102 HP at 5200 r.,p.m.,whilst the
maximum r.p.m. is 5800.

At 3500 r.p.m.,corresponding to the max. torque of 15.6 mkg
(112.8 1b./f+t.), the power developed is 76.2 HP.

The normal valve clearance with cold engine must be:0.15 mm(0.006
in.) for the intake valves and 0.25 mm (0.010 in.) for the exhaust
ones.,

As the operating cyclehas not changed, the ignition in the cylin-
ders is always by spark; the spark plugs used are of the LODGE HL
type (LODGE 2HL for engines fitted to Sport cars).

NOTES ON THE VARIANTS TO THE CONVENTIONAL TYPES TO FIT THE INDIRECT
INJECTION FUEL SYSTEM.

The Flavia injection engine may be substantially considered de-
rived from the engine 815.300,0f which it keeps in fact the piston
displacement (1800 cc - 109.84 in.) and almost all the mechanical
components, obviously with the exception of those directly or in-
directly concerning the fuel .system. It is just with these compo-
hents that the following chapter will deal.

The conventional intake manifolds are replaced by pipes which
prbvide to separately feed the various cylinders.As it may be
clearly seen in figure 40, through the intake pipes flows only air
evenly metered by the distributing chamber,which air mixes up with
the fuel sprayed by the injectors at the end of each pipe,near the
intake valves. The only fuel which flows inside the intake pipes

is. that sprayed by the electrovalve. during the engine starting(sese
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86 ENGINE UNIT FLAVIA WITH INJECTION ENGINE
VARIANTS FOR THE INDIRECT INJECTION SYSTEM ' '

T .

D

Fig, 40 = Engine=Gearbox=Propelling Unit

O 10 ®

1. Engine oil filler = 2, Distributing chamber = 3, Slow=running adjusting screw = 4, Electrovalve = 5, Air

cleaner = 6, Water temperature gauge sending unit = 7. Engine water outlet connector « 8, Engine oil filger i
= 9. Injectors = 10, Air intake pipes = 11, Delivery valves = 12, 0il supply pipe to injection pump hy=
draulic head = 13. Hydraulic head fuel inlet and electrovalve fuel supply 2-way connector — 14, Crankshaft

pulley - 15, VWater pump pulley = 16, Fan = 17, Alternator,

chapter "Electrovalve").

From the figure, it may be noticed that the intake pipes are not
heated;the hot water coming from the engine provides to heat only
the pipe supports and obviously the cylinder heads as well;it heats
up, therefore,all the area where the mixing of the air with the fuel
occurs.

The injection pump has been fitted onto the crankcase upper cover
and carries, secured to its top, the butterfly wvalve housing, %o
which are attached the distributing chamber at the front and the

air cleaner st the rear.
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VARIANTS FOR THE INDIRECT INJECTION SYSTHM

On the right-hand side of the crankcase upper cover and integral
with it, there is the o0il filler, into which is located one of the
injection pump driving gears and precisely the one which meshes
with the injection pump driven gear.

The other driving gear is mounted on the lower end of a shaft
carrying the driving gear mentioned above, and runs in a support
gecured to the crankcase.

Both driving gears are provided with splined holes into which en
gage the splined ends of a shaft, which at the bottom rests on an
abutment and at the top is secured by a snap ring; for the removal,
use the proper puller 8012514, which has to be inserted into the
shaft hole, after removing a snap ring and a retaining spring; the
function of the shaft is to provide a steady motion between the
two driving gears.

The shaft lower end gear is driven by another gear integral with
the right-hand camshaft.

A1l the other variations concerning clearances, wear limits,data
and various tolerances are specified in the relevant sketches group

ed at the end of the manual.
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APPENDIX

EXTRACT FROM " FLAVIA REPAIR SHOP MANUAL"™

All the following operations are entirely drawn from the "Flavis
Repair Shop Manual",letter-press No.8798769,and the only variants
concern the Flavia cars provided with indirect injection fuel sys-

tem.

CHECKING THE IGNITION TIMING

Check the ignition timing with a 12 Volt test lamp connected +to
the distributor side terminal and to the ground.

The lemp lights up at the same instant the contacts open.The
lighting of the lamp must occur for cylinder No.1(distributor rotor
arm aligned with the cable to such cylinder),when mark "O",stamped
on a tooth of the flywheel, lines up with mark A/A beside the fly-
wheel housing inspection aperture and the cylinder valves are clos
ed, Possible slight corrections may be obtained by acting on the
screw fixing the distributor collar to the crankcase; for greater

corrections,slacken the nut locking the collar and turn the distri

butor body enti-clockwise to in

crease the advance(fig.41-2)and ‘ ?gpﬁ"
clockwise to reduce it(1). ')tﬂ‘!‘.‘!' \
The checking of the ignition . )=

timing may be facilitated by P N
using a stroboscopic lamp and \"/ N 1§
2\ 1

following the instructions sup- \.
s . . (//'/)ﬁ"’gsxr ."\\
plied with the device. : :/if\,f\;\ ,’_ .;}.
NC Z
,\‘

ENE

Fig, 41 = Adjusting the lgnition Advance
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FLAVIA WITH INJECTION ENGINE APPENDIX 89
EXTRACT FROM FLAVIA REPAIR SHOP MANUAL

ADJUSTING THE CLEARANCE BETIWEEN VALVES AND ROCKERS

Valves and rockers are accessible from inside the front mud-~
guards and the procedure for the adjustment 1is the‘following:

- completely turn the front wheels to the side where the adjust-
ment has to be carried out or, better yet,1ift the car and re-
move the wheel;

- remove the front mudguard skirt secured with screws;

- remove the spark plugs;

- remove the cylinder head cover and the relevant gasket.

The valve clearance adjustment must be effected with engine cold,
both valves closed and rockers at rest(compression stroke).

Such conditions can be obtained by engaging a gear and ‘turning
a wheel,or the relevant hub, and keeping the other omne stationarsy
or by slight movements of the car with a gear engaged,and by check
ing the positioﬁ with a test lamp inserted between +the distribu-
tor and the ground, as described in the foregoing operation'"Check
ing the Ignition Timing".

The clearance between valves and
rockers must be 0.15 mm(0.006 in.)
for intake valves and 0.25mm(0.010
in.)for the exhaust ones.

The adjustment must be carried
out using spanner 8011022 and feel
er gauge 1810390.

Whenever the cylinder head covers

are removed, it is good practice t

examine the gaskets and to renew

them if necessary.

Fig. 42 = Adjusting the Clearance between

valves and Rockers
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EXTRACT FROM FLAVIA REPAIR SHOP MANUAL

VALVE TIMING

Checking

It is normally carried out on cylinder No.1, after removing the
left~hand cylinder head covef, as specified under operation"Adjust .
ing the Clearance between Valves and Rockers".

With 1 mm (0.0394 in.) special valve clearance for  timing in-
spection, the intake valve of cylinder No.1l must begin opening when
mark "O" on the flywheel is half a tooth(1° 30') before mark 1/2
(3-figure 41),and the exhaust valve of the same cylinder must close
when mark "O" is half a tooth (50 30') after mark 1/2 stamped besi
de the flywheel housing aperture.

A similar checking may be carried out on cylinder No.2,by opera-
ting on the right-hand side and following the same proceduré. The
difference between the two checkings consists in the fact that,when
carrying out the checking on cylinder No.1,the ignition distributar
rotor arm must be galigned with the cable to cylinder No.2, while,
when carrying out the checking on cylinder No.2, the rotor arm must

line up with the cable to cylin-

der No.1. Cylinder Mo, Cylinder No.3
intake valve intake valve

Should the valves do not open

and close as specified above, it

Wiy,
D

will be necessary to reset the

\

valve timing,operating as insmmqg
ed hereinafter.

Once the checking has been conm
pleted,it will be mnecessary %o

restore the working clearance be

tween valves and rockers with en Cylinder No.1 Cyl inder No.3

. . exhiaust valve inder ]
gine cold, that is:intake:0.15 mm exhaust valve
(0.006 in.) - exhaust :0.25 mm

. e 47 = valve FosiL
(0.010 in.). Fig. 13 = Valve Fositions
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Timing the Engine

The timing has to be carried out whenever the engine ha s been
overhauled. In addition, it is also to be carried out whenever the
camshafts are replaced on the car, or the timing chain is inadver-
tently removed without taking care in advantage that the correct
angular positions of crankshaft and camshafts are maintained on re
asgembling.

For this operation, it is necessary to remove the radiator, the
engine front support bracket, the water pipes, the crankshaft pulley,
the timing gear cover and the cylinder head cover.

- By applying a box spanner to the crankshaft pulley mounting screw
rotate the crankshaft until the valves of cylinder No.1 are 1in
rest position (both closed).

- Temporarily set the clearance of the cylinder No.1 intake valve
to 1.03 mm (0.040 in.) using a feeler of 1 mm (0.039 in.)together
with one of 0.03 mm (0.00%11 in.).

- Crank the engine in the opera-

Crankshaft sprocket Chain tensioner
ting direction, until the abowe
clearance is reduced t00.03 mm
(0.0011 in.)

- Remove the bolt mounting the
left camshaft sprocket (cylin-

ders No.1 and 3), remove t he

dowel and refit the bolt with-
Cylinder No,2=4
camshaft sprocket

out tightening it, so that the oy
Cylinder No, ‘.
sprocket can rotate without dag camshaft sprocket '

ging the camshaft.

- Crank the engine until mark "O"
Fig, 44 = Timing Sprockets

on the flywheel is at halftooth
before mark 1/2 on the inspection opening , and the distributor

rotor arm is aligned with the lead to cylinder No. 2.
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EXTRACT FROM FLAVIA REPAIR SHOP MANUAL

Shouldthis not happen, remove,
the distributor, pull out the

drive shaft by means of round
nose pliers, then rotate ithy
nalf a turn (180°).

- Fit the sprocket to the 1left
camshaft, insert the doweland
tighten the bolt.

-~ Crank the enginé until both
valves of cylinder No.2 are

closed.

- Set the clearance of cylinder
No. 2 intake valve to 1.03 mm
(0.040 in.).

— Crank the engine in the ope -

Fig, 45 = Timing the Valve System

rating direction, until + he above clearance is reduced to 0.03
mm. (0.0011 in.).

-~ Remove the bolt mounting the right camshaft sprocket ( cylinders
Nos.2 and 4), remove the dowel and refit the bolt without tighten
ing it.

- Crank the engine until the mark "O" on the flywheel isat halftocth
before mark 1/2 on the inspection opening, and the distributor
rotor arm is aligned with the lead to cylinder No. 1.

- Fit the sprocket to the right camshaft, insert the dowel a nd
‘tighten the bolt.

— Set the clearance of all valves to their operating values,i.e.0l5
mm (0.006 in.) for intake valves and 0.25 mm (0.010 in.) for
exhaust valves.

- If the ignition distributor has been removed, or its position tam
pered with, check the ignition timing as described under paragraph
"Checking the Ignition Timing".

Fed”
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SKETCH LIST

Setting the Timing (sheet 1/3 - 3/3).

Clearances, Wear Limits and Undersizes for Crankshaft Jour

-nals, Crankpins, Main and Conrod Bearings.

Automatic Advance Diagram.

Clearances and Wear Limits for Liners, Pistons, Rings and
Pins.

Specifications for Injection Pump, Injectbrs and Fuel Pump.
Power Curve

Installing Injection and Fuel Pumps of Engine 815.400 on
Test Bench 8016850 and Additional Equipment 8016350.

Wiring Diagrams.

Test Data and Circuit Diagram of S.E.V. Motorola type Al-

ternator and Electronic Regulator.
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NODIFICATIONS: 1) 10/12/63 Re-made and modified

o AS T
LANCIA & C. CAR ENRGINES Sketeh 5107
FABBRICA AUTOMOBILI Setting the Timing 5/2/59
Printed fn 1taly | Bheet 1/3

Timing dowel on camghafi

Apple

Flaninia

Yo set the timing of aar engines, proceed as follows:

- Adjust olearance between Intake valve of cylinder No.1 {olosed) and rocker arm with a feeler gauge equal
to the clearance glven on sheet 2/3 plus snother fee) er gauge 0.03 mm, thick, by scting on the adjusting
sorow and nut,

« Turn aamshaft by hand, oranking the engine in Its running direation until olearance is reduced to 0.03 ma.
when checking with the above mentioned feeler.

~ Set camshaft timing gear free by removing timing dowal and refitiing sorew or ring aut, so that the timing
gear , driven by the timing chaln, may roiate without turning the camshaft, them rotate the flywheel until
mark "0" gtamped on a tooth of the flywheel ring goar Is In line with mark 1/4 on flywheel casing.

From this point, corresponding to the TOC, bring the mark "O® in opening position of Intake valve, as
Indicated on sheet 2/3, snd check that tha Ignltion disteibutor rotor lines up with the spark plug oasble
to eylinder No.4 for a 4=oylinder engine and to oylinder No.8 for a 6-cylinder englne, Fit the timing gear
ofto oamshaft, refitting timing dowsl,and finally lock the timing gear.

= For the Appla aengine having s camshaft for the Intake valves and s seaond one for the exhaust valves, the
sbove mentioned procedures must be repeated for the exhaust valve of ayliader No.1.Look the timing gear
onto its ocamshaft, after turing mark 0" of the flywheel in the oloaing position of exhsust as Indicated
on sheet 2/3,

=~ Adjust valve alearsnce to Its rormal value with gold engline; when this cperation ls completed, the emgine

Is ready for use.




NODIFICATIONS: 1) Y0/3/1966 ~ Remade and modified

‘WM §°0 JO SOUBJESTO ¥ &!I‘lea 6"!'11 - (‘,

TIMING DATA NORMAL OPERATING VALVE CLEARANCE AND TIMING CYCLES ?_ D -
3 m
VALVE CLEARANCE CLEARANCE 20
TYPE L ar INTAKE EXHAST  ltcop enemve ) COLD ENG OPERS ¥~
. G INE 2
- OPENS CLOSES p, OPENS CLOSES feao : cross ges”
3% ho
823,10 = 826,100 1 |8 before TOC | 8° after TOC 0.20 22° before TOC (3)[ 60 after BOC(3]  0.30 60° before BOC (3) 22% sfter (3} 8 €D
: c
815,100 - 815,500 13 | opens at TDC closes at TOC 0.20 19¢ before TOC (3)| 57° after BOC(3) 0.30 S7% before BOC (3] 19* sfter TOC (3)
818,000 1 opens at TDC ‘closes at TOC 0.15 17¢ before TOC (3) 54¢ after éOC(S] 0.2% 54¢ before BOC {3} 17° aftes TOC(3)
315,000 =~ 815,400 1 1930t before TOC [1930! afterTOC 0.15 14%efore TDC {3) 58 after BDC(3) 0.25 S8%before BOC {3) | 4* sfter TOC{3}
818.i801%-;38:‘!13.130 1 opens at TOC closes at TDC 0.15 T?9before TOC (3) | 65% after BOC(3) 0.25 65%efore BOC {3) | 17% after TOC{3})
818,140 1.8 opens at TOC closes at TDC 0.20 24%hefore TDC (3) | 72° after BOC(3) 0,30 72%efore BDC {3} | 24% after TOC(3) g
g
B |
]
« |8
= 2 [~
[ ] 4
a3
H R
B
g
[47]
win g
S Na P
® g
o Ny @
ct | W
R 2=
L
~N o 8
™ [




\-ENGINES 818, 100-815.200-45.4% A s 7
LANCIA & C, o1 3ibﬂl°l’1'éll-ﬂ' ] ]
sarsa [}
s i | oTankehaft’ Jouknals,orankpina,main and . [reon-630]
_Palated I1n 1y cdnrod beAringa

|

MODAFLICATIONS:S) 29/8/63 — Remade snd rddéd ndw englnés - 4) 10/4/64 Added clesrance E_ 5) 15/6/64 Corrected din. for tstundersize aroskpin

legrgces Beling

= hdded engline G18.400 emd

aodifled &
- §)25/14/%5

+0. 0%

Normsl diameter of sravikpine 80,0.009

Lvnrigation hole plugs

NOTEsWhile overhsuling aranksheft,remove plugs and glean lubrication holes

Normal dlameter of rear

aaln Journal
0018 "0. 0
5001 8.8%8

ASSEMBLY CLEAPANCES ;ND WEAR LIMIYS OF CRANKSHAFT JOURNALS AND Assenbly VWear
CRANKPINS, MAIN AND CONROD BEARINGS slearances linlts
nm am
Dlametral eclearance betwoen fpont and cpnirs mala bearings and journals 0.020+0, M7 0..065
Diemetral olearance between gonrod bearings and orankpline 0. 0180, D536 0. o070
Axlal clesrsnce bétiween rear support thrust surfaoe and grankshelt 0.080+0,150 0,20C
Conrod béaring éap pullsid) riightmed dut-2] slaskened mut 06,0800, 150 -
Dismetral olesranse between resr main beering end journal 0, 02060, 033 0.050
UNDERSIZES OF MAIN JOURNALS AND CRANKPINS TO FIT UNDERSIZED BEARINGS L
Front and oentre main journal dls.to fi¢ 134 undersize bearings ¥ 159,728459,741
Front and centre main journal dis.to f1t 2nd underalze bearings M. 189,474+ 55,487
Rear main journal dis.to fit 1st undersize besrlinge * [59.74159,754
Resr meln journal dia.to 1% 2nd undersize bearings M |59.487+59,.500
Crankpln dla.to fit 1st unders!ne beerings ¥ 149,755649,765
Crankpin dla.40 714 2nd undersize beerings % 1a9,501¢49.512

Compuleory dimensions of maln joursals end orenkping
Bearings are dellversd full presialob bored sad sre not adipteble




gine 815,400 «

MODIF ICATIONS1 3) 27/12/65 = Added en

LANCIA 8790656 (12.58) muLT) 3567

815.00-100-200-300-400-500-315.000 A ST

LANCIA & C. 3 319 Sketch 6551
FABBRICA AUTOMOBILI FLAVIA AND SUPERJOLLY ENGINES

TORING S.p.A.
Printed In (taly Automatic Advance Diagram 17/11/60

TOLERANCE: » 1% REFERRED TO THE IGNITION DISTRIBUTOR SHAFT
ENGINE r.puat,
-500 1000 1800 2000 2500 3000 2%00 4000 4800 %000 5500 6000
15" 30°
845 /004200-315,]0p
w 1,1 LA {ob-B00-53p 815400
[ » ) -
! N anaEmIR
§ 10" é— - 20° .
g o™ -
;,:' ‘_ﬂ— ! !
o L 2
v o
3 V’f S
2 §
3 8 .
2 e
§ .
- 2
e g
@ 2
§ 0 f o’
§ 250 500 %0 1000 4250 1500 4750 2000 2250 2500 2750 3000
IGNITION DISTRIBUTOR SHAFT r.p.m
815,00~815,200-315 ,000 o Fixed advance 2* on crankshaft

815.100=815,300-815,500-815.400 = Flxed sdvance 2* to 3° on crankahaft




1) « 25/11/55 « Added engine 815,400 = 2) 27/4/1966 - Brought up-to-date clearance A

LANCIA & C.

FABBRICA AUTOMOBILI

FLAVIA-ENGINES 815.300-815,400-500

pistons,rings and pins

TORINO - S.p. A.

Clearances and wear limits for liners,

A

Sketch 8651
29/8/63

ST

—

Pplnted 1n {taly
«
N
§ SNSS_
N
N
L
N
ASSEMBLY CLEARANCES AND WEAR LIMITS FOR L INERS,PISTONS,RINGS, Assembly Voar
. clearances 1imits
PINS AND CONNECTING ROD SMALL END BUSHINGS an P
Clearance betwsen linsr and plston(pleton measured at 20.5nm from the lower ;
A edge at 90° from the pin hole sxls); 0.06% t0 0.090! o.200
8 Gap for titted compression rings 0,30040.450 1.000
C | Gap for fitied oil soraper ring 0,25040.400 1.000
B15.300~500 1. ¥70+1.550 kg | 1.070 kg
Wall pressurs of top compression ring 815.400 1.40492.028 kgd| 1.308 kg
: vall pressure of lower oompression ring 1.305¢1,740kg 1.205 kg
Wall pressure of oil goraper rleg 1.710#2,280kg 1.610 kg
E | Groove clearangs of compression rings 0.047+0,078 0.090
F Groove glearance of oll sorasper ring 0.03040.062 0.080
: 0,002 interf, 0.020
6 Clgarance of pln in plaston bossas 0.010 olese,
H | Clesrance of pin in comneating rod bushing 0.005¢0,016 0.030
% To be measured by means of dool 8015225 or similar
OVERSI ZES OF CYLINPER LINERS TO FIT OVERSIZED P1ISTONS mm
-0
Cylinder diamster fer 18t oversize platon {NOTE:through honing only) 88,08 .0,039(x)
-0

Cylinder dlameter for 2nd oversize platen

88,20 +0,039{x)

Cylind:e dismater for 5rd oversize plston

)
88.40 .5 039(x)

Cylinder dlameter for 4ih oversize platon

0
88-80 ,0,039(x)

{x)To be fitted to piston dimensions,according to the sssenbly olearance




F AR - 815,400 ENGINE AST
Lancia & C. LAVIA GAR - 815.400 gkewmosel
Fassrica automosit | Specifications for Injection Pump, Injectors

Printed in ftal) ™ and Fuel Pump 7/10/65

KUGELFISCHER PL 004-117.01A-1 TYPE PETROL INJECTION PUNP

(Order No. 815.400-2229453)
DELIVERY CHECKING DATA =
{obtained with the following testing fluid: 2/3 = by velune = of JP4 and 1/2 of Shell Fusus A ofl )

Control Allowed No.
lever Pump deliveries g;ﬁ%@gﬁsis of pump
position| T+P-m. c.c. c.o. Strokes
Minimum 350 13,0 to 15,0 0.8 1,000
Intermed. 1,400 26,0 to 29,0 0,8 1,000
2,800 17,5 to 20,0
1,400 52,0 to 55,0
Maximum ‘ _ 0.8 1,000
2,800 49,5 to 52,0
KUGELFISCHER DLO-20B TYPE INJECTORS
MAIN FEATURES
Order No. Spray Setting pressure kg/sq.cm
(injector assy.) angle new usaed
815.400 — 2229455 20° 30 to 38 > 20
At a pressure of 15 kgfsq.cm for 10 sec.,no dribble shouldoccur.

KUGELFISCHER PLF 5A -~ 41 TYEFE FUEL PUMP
(Order No.815.400-2229502)
TESTING DATA

DATA Unit of Specifications
measure
Delivery at a pressure of .
1itres/hour >
12 kg/sq.cm/12V itres/ =45
Self-~adjusting pressure kg/sq.cm 1.5 to 1.7
Operating voltage Volt 12
Current draw Amp < 2,5
Electric resistance o 2 to 3

# For all positions of the control lever and for any r.p.m. of the
pump, the max.allowed difference between test tubes must be
<1 c.c.




LANCIA 8730656 (12.58) mucLTi 3567

FLAVIA - INJECTION ENGINE B1%.400

AST?T

LANCIA & C.
FABBRICA AUTOMOBILI

TORINO S.p.A. Power Curve Sketch11071
Printed In tialy 19/10/965

Barometric pressure: 760 mm Hg - temperature: 15 °C (59 °F)
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Formuls to calculate the engine power with the following data:

P « weight In kg, at the end of the brake arm

0,00 » fixed coefficient for 716 mm logg brake ars,

CVe000 xPxN

$200

5500

bhoo
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LANCIA 8790656

£15.400 FLAVIA hoo T
LANCIA & C 2:400 FLAVIA CAR Sketch1113I
ClA & C. | Tnstalling Injection and Lift Pumps on 11/1/1966
FABDRICA AUTOMOBILI | Test Bench 8016850 and Additional Equip- -

Printed 1o 1aly ment 8016350, . Sheet 1/5

INSTALLING THE INJECTION PUMP

Flg, Y=injectlon Punp on Test Bench

1. Additional spray diverting device connecting cable = 2, Injector = 3 .Support frame = 4,Delivery
valve=to=injector pipes = 5, Test fluld pressure gauge = 6, Presgelector warning light = 7, Pre=
selector cover = 8, Pump shot countar « 9, Test fluid 1ift pump ewitch « 10, Rotating direction
pre=selecting handwheel = 11, Test bench motor switch = 12, Speed governing handwheel = 13, Spray
dhwerting device pushwbutton = 14, Test fluid delivery pressure regulating handwheel = 15, Lift
pump test plug=in socket = 16, 01l pump switch = 17, Hydraulic head fluid inlet hose = 18, Hydraulic
head o1l feed hose = 19, Test tube with bulb = 20, Fluld return hose = 21, Test tube carrier,

The above figure shows the injection pump installed on the test
bench and ready to undergo the delivery and hysteresis tests.
Note: The test fluid to be used is the same for both the petrol
injection puwps and the diesel engine injection pumps, and
is a compound of:
2/3 (by volume ) of JP4 and 1/3 of Fusus A Shell oil.
The connections are the same as for the pump fitted to the car,
that is: four pipes (4) connecting the delivery valves’to the
injectors (2); one fluid inlet hose (17) and one fluid return hose
(20); another hose (18) which supplies the lubricating and sealing
0il to the hydraulic head.

The drive connection to the bench head is provided by a coupling
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(3 in fig. 2), after removal, however, of the drive gear from the
pump. Moreover, the pump is secured to a support (2 in fig. 2)
which slides longitudinally on tracks.

Figure 2 shows, in particular, the pump mounting onto the support
and the drive connection to the

bench head. Figure 2 also shows

gauge 8015377 (6), for setting

the pump, fitted into the pump
housing slot, and pin 8013352 (4)
by which the pump control lever
(5) is held in the desired posi tion

(in the figure, the lever is in

the minimum position).
The test tubes for collecting the = »
Fig. 2 = Detall View of the Injection Pump
fluid are of two types: on Test Bench,
- one type (7 in figure 2),with
even section, suitable for checking deliveries of up to 40vcu.
cm. (2.44 cu. in.);
-~ one type (19), with uneven section, suitable for checking deli-
veries frow 40 to 70 cu.cm.(2.44 to 4.27 cu.in.).
The even gection test tdbes are used when testing with pump control
lever in the "Minimum" and "Intermediate" positions, whilst the
other test tubes are used when carrying out tests with pump
control lever in the "Maximum" position.
All eight test tubes are secured, by clamps, to a metallic carrier
(21), which maj be easily removed from its support frame (3).
Notice also that the mouths of the even section test tubes are
in the opposite position as compared with those of the test tubes
provided with bulbs; therefore, should it be necessary to invert
their pogition, ;roceed as follows:
- remove the carrier, turn it by 180° on the horizontal plane,
"and by 180° on the vertical plane and then refit it.

Indispensable Precautions

~ Never set the pump shot counter (8) to zero while the bench

g
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motor is runningi

- Before starting +the bench wotor, switch on the 1ift pump (9)
and the o0il pump (16). Once the oil pump has been set in motion,
it will be necessary to vent the feed hose (18) by unscrewing and
immcdiately screwing - in again the banjo bolt fitted to the pump
hydraulic head; '

-~ When fitting the cable (1) which connects the additional spray
diverting deVice, it is necessary to disconnect the bench divert-
ing device;

~ The shaft of the pump, seen from the drive side, must rotate in
a clockwise diréction; to this end, properly set the pre-selector
knob;

- Before starting the motor, check that the speed governor is set
to zero, which is obtained with control handwheel (12) fully
turned to the left;

— The preselection,for the pumps of the 815.400 type engine, must
be set to 1000 shots (as also specified on the test chart);
to this end 1ift the cover (7) and set the selector to "100"

(in fact, the counter trips every 10 pump shots);

-~ Before commencing the test, it will be necessary to operate the
pump for some time at the various speeds.

On starting the motor set the pressure on gauge (5) to 1.3 atm.
(18.5 p.s.i.)approx.;

~ To operate the spray diverting device , it will be necessary to
depress the relevant push-button (13), releasing it only after
the preselector red warning light (6) lights up.

Conversely, should it be necessary to Test the Governor, with

pump, complete with hydraulic head, fitted to the bench, proceed
as follows:
- Switch-off the test fluid feed pump and the o0il pump, then
disconnect the puwp hoses;
- Slacken, as far as possible, the nut securing the support (2 in

fig. 2) to the bench;

Move back the support and pump assy., as far as possible;

- Lift the support, turn it and place it in the most convenient
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position (see fig. 3);

- Rewove the puup hydraulic head and cover, following the procedure
described in the operation "Disassembly" of the manual "Flavia
with injection engine";

-~ Lift the plunger travel regulating rocker and withdraw the tap-
pets and the cam follower pin; '

- Reconnect the pump to the bench head and tighten the nut securing
the support to the bench;

- Remove the test tube carrier (21) and place it in a safe place.

INSTALLING THE LIFT PUMP

The 1lift pump is fitted to the outer side of the test tube carrier

support frame (see fig. 3), to which it is secured with two nuts.

Fig. 3 — Lift Pump on Test Bench

it

gl

i
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Unscrew the plugs from the bench (just below the head overhang)
and screw-in the banjo bolte of the hoses to be used for the
1lift pump test.

The banjo bolts on the other two hose ends are to be screwed re-
spectively inte the 1ift pump inlet and outlet parts. De not int erchange
them; the inlet and outlet indications are located under the
bench head, near the ports;

Make sure that the oil pump and the test fluid pump are
switched-off.

Check that the reservoir conteins enough fluid; if necessary,
top up.

Leave the cock (1 in fig.2) on the delivery line slightly open
(the same cock used for the injection pump test).

With the fofegoing operations, the bench pump has been cut-off
and has been replaced by the one to be tested; the delivery pres-
sure readings, therefore, will have to be taken on the bench
pressure gauge. The pressure has to be regulated by acting on
the cock located at the end of the delivery line (see fig.3).
Connect the pump to the 12 V electric system; to this end, use
the proper bridge cable by inserting the plug into the socket
(15 in fig. 1) and locking the other end in the pump clamp

(see fig.3).

The pump will begin operating and, after expelling the air con-
tained in the lines, the fluid will flow out the delivery line
cock. |

When the pressure has become stable, the tests may begin.

Figure 3 shows the delivery test, for which the delivery pressure
has been set to 1.2 kg./sq.cm = 17.07 p.s.i. (see Sketch 1086I);
on the contrary, should the cone-shaped valve setting be carried

out, it will be necessary to close the clock completely and to
follow the procedure described in the relevant operation of the

manual "Flavia with Injection Engine".
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CHECKING THE ELECTRO-VALVE

-Check Data
Fuel delivery = 0.04 l.p.m.
Power input 1 A at 12 Volt
Feed voltage ‘ 12 V d.c.
Electro-valve inlet pressure 1.2 kg/sq.om. (17 p.s.i.)

Checking Operations

- Fit the electro-valve into the proper threaded seat (first
threaded hole towards operator when the support frame is in
the position shown in fig.3) obtained in the top plate of
the support frame (which is part of additional equipment
8016350).

~ Arrange the test tube carrier so that the 70 cu.cm.(4.27 cu.in.)
'single tube, fitted unmatched, is in correspondence with the
electro-valve.

- Electrically connect the electro-valve; to this end, use the
proper Jumper cable (provided with plug and jack), connecting
the electro-valve to the 12 V g,c.socket (15 in fig.1) of the
test bench.

- lMake the hydraulic connection by screwing in one end of the
proper pipe (which is part of additional equipment 8016350)
into the delivery connection located in the test bench collect-
ing tank, at the operator's left, and connecting the other
end to the electro-valve.

- Set the pressure on the gauge to 1.2 kg/sq.cm. (17 p.s.i.
approx.).

Since the delivery test is referred to one minute's time, should
a chronometer not be available, proceed as follows:

.= gset the pre-selector to 1000 pump shots;

- gtart the bench and set its speed to 1000 r.p.m.

-~ gset the electro-valve operation electric contact by acting on
the proper switch (beside socket 15 in figure 1).

« press the spray-diverting device push-button and release it as
soon as the warning light goes eon.
At this point, the fluid fed by the electro-valve begins being
collected in the test tube provided and, thanks to the spray-
diverting device, as soon as the minute is elapsed, the collect-
ing will immediately stop.
The collected quantity will have to be less than 0.04 1t. per
minute.
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1, Battery 28, Low beam 54, Plug=in socket
2, Alternator 29, Front parking lemps 55, Ammeter
3. Electronic voltage regulator 30, Front direction indicstors 56, Interlor light, with switch
4, Starter motor 31, Direction indicator repeaters S7. Interior light dooreoperated

« lgnition coil

lgnition distributor
Alternator warning light
Key switch for ignition, stariing
and services

Fuse box

Instrument psnel lights
Instrument panel light switch,
with rheostat

Direction indicator flasher
Direction indicator contrel
Direction indicator self=
csncellstion switch
Headlamp control relsy

Low besn switoh

Dipper switch push=button
Parking lamp switch

Parking lasp warning light
Engine compartment lights

« Engine compartmant light
automatic switch

Headlamp flashing control
Windscreen wiper switch
Windscreen wiper sotor

Air conditioning fan switch
Alr conditioning fen motor
Maln beam

41,

42,
43,

45,
46,
47,
48,

49,

50,
51,
52,
s’

Stop lights

Headlamp flashing relsy
Rear parking lamps

Rear direction Indicators
Back=up lights

Number plate lights

Right direction indicstor
warning light

Left direction indlcator
waraing light

Stop light switeh
Resistor for alternator
exc;tatlon circuit (BON =
4 W

Hand brake warnirg light
Hend brake warning light switoh
Horn electro~compressor
Horn relay

Horn control

Backe=up light switch

0i] low pressure warning
light, with switch

Coolant tampersture gsuge
sending unit

Coolant tempersturs gauge
Fuel gauge

Fusl gauge sending unit
Fuel reserve warning light

switch

58, Main besm warning light

59, Radio

60, Fuel pump

61. Main beam circuit fuses

62. Engine compariment light
automatic switch

63, Luggage compartment light

64, Front open door marker lemp

65, Cigar=lighter

§6, Shunt block

67, Bloster anti=theft

68, Plug=in junction

69, Headlemp flashing and dir,

indicator self=cencellation

" breakar contect ssseably

Fuel feed low pressure warning

light awiteh

71, Fuel feed low pressure warnling
light

72, Engine starting electro-walve

75, Engline starting elestrosvalve
cut=off thermow=contact,

70.
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26,
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29\?. N
Battery
Alternstor
Electronic voltage regulater

Starter motor

Ignition distributor

lgnition coll

Alternator warning light

Fuse box

Key switch for ignitlon, starting
and services

Headlamp control relay

Fuel pump

Rear window defroster fan switch
Exterior light switch, with
parking lsmp warning light
Air conditioning fan switch
Air conditioning fan motor
Windscreen wiper switch
Windscraeen wiper motor
Instrunent panel light switch,
with rheostat

Instrument panel lights
Direction indicator flasher
Low beam

Main beam

Front direction indicators
Frent parking lamps

Direction indicator repeaters
Stop lights

Rear parking lamps

., Rear direction indicstors

Back=up lights

Humber plete lights

Open door sarker lamps
Coolant temperature gaugs
Coolant tempersiure gsuye
aendino unit

35.
36.
37,
38.
39,
40,
a2,
43,
44,
a6,
a7.
48,
49,
50,
$1.
52.

53,

55.

5.

Horn elecirow=compressor

Horn conirol

Horn reley

Fuel gauge, with reservs
warning light

Fuel gauge sending unit

0il pressure gauge

0il pressure gauge sending unit
Magin beam warning light
Right direction indicator
warning light

Left direction indicator werning
light

Headlamp flashling control
Headlamp flashing contact
Headlamp flashing control
contact assembly

Direction indicator and dipper
switch control

Back=up light switch

Stop light switch

Interior light with switch
Luggage compartment light
Luggage compariment light,
automatic switch

faterior light doorwoperated
switen

Engina compartment light
Engine compartment light
automatic switch

Plug~in gocket

— o e %?
28
areo 29

At

§7.
58.
59.
60,
61,
62,

63,
64,
65,
66.
67,
68.
69,
70.
",
72,
3.

74,
75.

7.

Instrument junction block
Plug=in junction

Rear window defroster fen motor
Handbr@ke warning light

Hand brake warning light switch
Fuel feed low pressure warning
lignt

Fuel feed low pressure warning
light awitch

Clock lamp

Clock

Engine starting electro=valve
cute=off thermo=contact
Cigar=lighter

Radio

4=wpy front junction block
Alternator excitation circuit
resistor (80 JXL = 4 W)
Instrunent 4=way junction block
{red}

Instrusent 4=way junction block
{white)

Dirsction indicator 2-way
Junction block

Shunt block

Instrument cluster circuit
protection fuse (34)

Engine stearting electro~valve,




S

MODIFICATIONS: 1) 9/3/1966 - Remade and modified.

LANGIA & C.
FABBRICA AUTOMOBIL}
TORINO S.p.A.

815.432 FLAVIA SPORT CAR

Wiring diagram

AST
Sketch11161}

Printed in Italy 29/12/65
" flu LA Yy
s%@mﬂ—o% ) r_«: ﬂﬁy
i) llﬂ-ﬂ 5 AL
’_% o ot ey R T "o
3 .'.'"? . rf—’1 4 B
mw 1 = E"
%El s 3 ]
™ : -!’ 24 ] % 1
B 75 e
45 b MR el o= G330
ébm - [ ZOé_,,", .,m—' 59
3984‘; 38 23’; g
% [ é—-ulnﬁl’@ l - 1.
MERD 18 oy
4
g 97,{ %m%m %42 “%,ké 5 Blanco « ¥hite
16} 25 J i 2 (1 9 Blu » Blue
el {u %!Efg @ = & Gisllo = Yellow
23 0] | 55 | ] . Grigio = Gray
- = t { Marrons = Brown
! =l 3 Nero = Black
5.4 n ‘E:““"“ " 47 i it il Rosa = Pink
'siﬂ" ;) H rﬁ ‘2‘{ ] Ql 4 0s30- }«2 B Rosso = Red
=t st Varde = Green
— & s “-'_’;}@,I Nocciola « Hezel
= BLU-et A0 ml-m L3
bt =
1 —J PATANE 2

S?

éso =
b eo- - 73 l

— =

+£;mJ

63

62
Lt

68 68

64

1. Battery 31
2, Alternator 32‘
3, Electronic voltage regulator 23
4, Starter motor 34:
5, lgnition coil 35,
6, lgnition distributor 36,
7. Alternstor warning light 37.
8, Key switch for ignition,starting 33,
9. and services
9. Fuse box 39.
10, Instrument panel lights
11, Instrument panel light switch, 40,
with rheostat 41
12, Direction indicator flasher ¢
13, Direction indicator control 42
14, Headlemp flashing contact 43:
assembly
15, Headlamp control relay a4
16, Low beam switch 45’
17 .Dipper switch pushwbuttion 46
18. Parking lamp switch 47:
19, Parking lamp warning light 8.
20, Engine compartment lights
21, Engine compartment light 49,
automatic switch
22, Headlamp flashing control 50.
23, Windscreen wiper switch 51.
24, Windscreen wiper motor 52
25, Air condlitioning fan awitch 53’
26, Air conditioning fun wotor 54:
”. Main boam ss-
28, Low bemm

29, Front parking lamps
30, Front direction indicetors

Y S YT

Direction indicator repesters
Stop lights ]
Headlamp flashing relay
Rear parking lamps

Rear direction indicators
Backeup lights

Number plate lights
Right direction indicator
warning light

Left directien indicator
warning light

Stop light switch
Alternator excitation circuit
resistor (B0 JL = 4 W)
Hand brake warning light
Hand brake warning light
switch

Horn electro~compressor
Horn relay

Horn control

Back=up light switch

0i1 low pressure warning
light, with switeh
Coolant temperaiuwre gauge
sending unit

Coolant temperature gsuge
Fuel gauge

Fuel gauge sending unit
Fuel regerve warning light
Plug=in socket

Ammeter

______u,m____“"’_—..‘::l%gi
35
a1}

69.
70,
n,
72,
74:

5 Pk
Interior light with switch
Interior light door=opersted
switch
Main beam warning light
Radio
Fuel pump
Main beam circuit protaction
fuses
Luggage compartaent light
sutomat ic switch
Luggage compartment light
Open door marker lamps
Cigar=lighter
Shunt block
Rear window regulator motor
switch
Plug=in jwaction
Headlamp flashing control contact
assembly
Fuel feed low pressure warning
light switch
Fual feed low pressure warning
light
Engine starter electro~valve
Rear window regulstor motor
Engine starting electro=valve
cut=off thermocontiact,
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1 30, Front directlon indlcators .
« Batter . v » i oOr=opera
2. Altem:tor 31, Direction indicatar repesters 5 s':?::;,or lignt d ted
3. Electronic voltage regulator 32, Stop lights 58, Main beam warning light
4. Starter motor 33, Headlamp flashing relay 59, Radle
S. lgnitlon eoil 34, Rear parking lamps 60, Fuel pump
6. Ignition distributor 35. Rear direction indicators 61, Main beam circuit protection
7. Alternator warning light 36, Backeup lights fuses
8. Key switch for igniticn, starting 37. Number plate lights 62, Luggage compertment light
and services 8. mgh‘;- ‘“;?c:lm indicator automatic ewitch
9, Fuse box warning lig 63, Luggage compartment light
10, Instrument panel lights 39, Left direction indicstor 64, opiﬁ 3°°,. “P:ke,. lupsg
11, insgrument panel light switch, warning light 65, Cigar=lighter
with rheostat 40, Stop light switch 66, Shuat block
12, Direction indicstor flasher 41, Alternator excitation clircuit 67. Bloster anti=theft
13, Direction indicator control resistor (80« 4 W) 68. Plug=in junctien
14, Hesdlamp flashing contaci assembly 42. Hand brake waraing light 69, Headlamp flashing control contsct
15, Headlamp control relay 43, Hand brake warning light switch assembly
16, Low bess switch 44, Horn electro=compressor 70, Fuel feed low pressurs warning
17. Dipper switoh pushebutton 45, Horn relay light switeh
18, Parking lemp switich 46, Horn control 71, Fuel feed low pressure werning
19. Parking lasp warning light 47, Backwup light switch light
20, Engine compartment lights 48, 0il low pressure werning light, 72, Engine starting electro=valve
21, Engine compartment light with switch 73. Interior light (in the rear~
sutomstic switch 49, Coolant tempsrature gauge viaw mirror)
22, Headlamp flashing control sending unit 74, Engine starting electromvalve
23, Windsoresn wiper switch 50, Coolant tempersture gauge cut=of f tharmo=contsst,
24, Windscreen wiper motor 51, Fusl gauge )
25, Alr conditioning fan switch 52, Fuel gauge sending wnit
26, Air conditiening fan sotor 53, Fusl reserve warning light
27, Main boeem %4, Plug=in socket
28, Low boam 55, Ammeter
29, Front perking lasps 55, Interlor light, with ewitech
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ALTERNATOR AND REGULATOR CIRCUIT DIAGRAM

'{17

ALTERNATOR W {TH REGULATOR TEST DATA

e oY

1
13
1

1
3
131’ ?i]zu g

1. Alternator

2. Regulmtor

3. Battery

4, Excitation coll (rotor)
S, Fleld coll (stator)
6. Sllip ringe

7. Brushes

8, Rectifier diodes

9. insulation diode
10, Marning 1ight

11, Excoltation reaistor
12, Amater

13, Ammoter shunt

14, To the ignition coll
15. To the using devices
16, To the starter motor
17. ignition switeh

The elternstor being cemected to & battery, with parellel 3hsrge eeslstance set so that the supplied
current Is 10 A spprox., after 30 minutes of stabilization st & roca tssperaturs of 25 °C (77 *F),
the voltags usasured bstween the alternstor terminals Be and D= must be 14,4 + 0,2V,

QUTPUT DATA

Taken after 45 minutes of stabllizetion st 3000 r.p.m, with output of 30 A and constant voltage

of 14,4V,

Output curve under power

Reted performances: 14V = 304’

‘o o / %ig‘
— | ate,
% eed S i
/ /—"
m Vﬁ/ T e mi
10 —
0
A 2000 ‘ 4000 6000 8000 slternater r.p.a,
1000 2000 3000 A000 5000 8000 engine  rpa.
Output curve atl slow running speed
0 250¢ In exanining the output eurve at slew running
15 pyeel— epesd, it may ba noted that,elreedy 8t & very
// ‘g;t» low engine rotatlen speéd, dhe alternator
w /// supplies 8 few sapers current which is suffi=
/ clent to cause the warning light to go off.
A, 1000 1200 1400 1000 41tecnator ripaa.
50 800 1000 engine  r.paa.
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CAUTION - The SEV MOTOROLA alternator-voltage regolator uses semi-
conductor devices (diodes and transistors) which might be damaged

beyond repair, if subjected to accidental short-circuits or over-

voltage. Therefore, it will be necessary to scrupulously comply with

the under-listed rules, parts of which have already been specified
with a preceding circular letter of ours and also stated on the
plate fitted to the battery cover of the cars equipped with the

above alternator :

1) for any intervention on the electric system of the car, always
disconnect one of the battery terminals;

2) when re-charging the battery, this must be disconnected from the
electric system of the car;

3) should the engine be started when the battery is dead, it will be
possible to connect to this.an outside battery without however

disconnecting the terminals of the car battery;

4) when the alternator is charging, that is when the engine is run-j

ning, even at 1dling speed, never disconnect the battery termi-
nals, nor disconnect any connection of the alternator and regu-
lator;

5) for any possible intervention on the alternator or on the
regulator, the utmost care must be taken not to transpose their
connections; l

6) when testing the alternator and the regulator on the bench, never
disconnect any connection between them; in addition, for the
connections, do not use crocodile-type clips, which might get
disconnected or effect a poor contact; preferably use terminals

~ with locking by screw;

7) on the test bench, the battery must always be connected to the

alternator, in parallel with the charge resistance.

Bear in mind,moreover, that, in order to avoid distortions
or breakages in the aluminium frame, the alternator will never have
to be secured onto the test bench with the mountings normally used
for the generator, but will have to be secured, through the

mounting bosses (88 an the car) ,by means of a suitable bracket.

T
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